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Figuras Variación de Nivel Freático en los Distintos Pozos de Obser vación 

N° Punto Fecha :'11° Medición Nivel Agua 

1 10-Dic-01 1 -0.60 

Ribera Norte 11-Ene-02 2 -1.20 

20-Feb-{)2 3 -1.25 

25-Mar-02 4 -0.90 

Dic-01 Ene-02 Feb-02 Mar-02 

0.00 

.S -0,20 

o -0,40 .!:! 
:; 

-0,60 Cll ... 
LL 

Qi -0,80 
> z -1,00 
Qi 

"' -1,20 
"' ('Q 

"' -1,40 
:0 
e: 

-1,60 :J -o ... 
-1,80 o. 

-2,00 

Fecha de Medición 

N° Punto Fecha N° Medición Nivel Agua 

2 10-Dic-01 1 -1.40 

Ribera None 11-Ene-02 2 - 1.42 
20-Feb-02 3 -1.35 

25-Mar-02 4 -0.97 

Dic-01 Ene-02 Feb-02 Mar-02 

0,00 

.§. -0,20 

o -0,40 
.!:! 
:; 

-0,60 Cll ... 
LL 

Qi 
> 

-0,80 

z -1,00 
Qi 

"' -1,20 

"' ('Q 

~ -1,40 

"' e: 
:J -o 

-1,60 
... 
o. -1,80 

-2,00 

Fecha de Medición 



Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Obser vación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Obsenación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distin tos Pozos de Observación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto :'<1° Medición 
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Figuras Variación de Nivel Freático en los Distintos Pozos de O bservación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de ;>Jivel Freático en los Distintos Pozos de Observación 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición J ivel Agua 
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Figuras Variación de ~ivcl Frcático en los Distintos Pozos de Observación 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición ~ivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición Nivel Agua 
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Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 
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34 10-Dic-01 1 -0.81 
RibcrJ Sur 11-Ene-02 2 -0.87 

20-Feb-02 3 -1.00 
27-Mar-02 4 -0.82 

Dic-01 Ene-02 Fet>-02 Mar-02 
0,00 ......__ 

:[ -0,20 

o 
-~ 

-0,40 

:; 
-0,60 Cll ... 

u.. 
q¡ -0,80 
> z 
q¡ 

-1,00 

"O -1,20 
"O 

"' "O -1 ,40 :a 
e: 
:::1 - -1,60 
o ... 
fl. -1 ,80 

-2,00 

Fecha de Medición 

~o Punto Fecha ~o Medición Nivel Agua 

35 10-Dic-01 1 -l. 1 o 
Ribera Sur 1 1-Ene-02 2 -1.02 

20-Fcb-02 3 -1.08 
27-Mar-02 4 -0.97 

Dic-01 Ene-02 Feb-02 Mar-02 

0,00 

:[ -0,20 

o -0,40 
-~ :; 
Cll ... -0,60 
u.. 
q¡ 
-~ 

-0,80 

z -1,00 
q¡ 
"O -1,20 
"O 

"' "O -1,40 :a 
e: 
:::1 - -1,60 
o ... 
fl. -1,80 

-2,00 

Fecha de Medición 



Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha N° Medición Nivel Agua 
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N° Punto Fecha N° Medición Nivel Agua 

37 1 O-Die-O 1 1 -0,38 
Ribera Sur 11 -Ene-02 2 -0,36 

20-Feb-02 3 -0,40 
27-Mar-02 4 -0,27 

Dic-01 Ene-02 Feb-02 Mar-02 

0,00 

.§. -0,20 

o -0,40 
.!:! :;a 

-0,60 Cll .... 
u. 
Qi -0,80 
> z -1 ,00 
Qi 
"O -1 ,20 
"O 

"' "O -1,40 :e 
e: 
:::l -1 ,60 .... o .... 

0.. -1,80 

-2,00 

Fecha de Medición 



Figuras Variación de Nivel Freático en los Distintos Pozos de Observación 

N° Punto Fecha ~o Medición ~ivel Agua 

38 10-Dic-01 1 -0.82 
Ribera Sur 1 1-Ene-02 2 -0.61 

20-Feb-02 3 -0.83 
27-Mar-02 4 -0.65 

Dic-01 Ene-02 Feb-02 Mar-02 
0 ,00 

~ -0,20 

o -0,40 
.!::! 
;¡¡¡ 

-0,60 Cl) ... u. 
Q¡ 
.~ 

-0,80 

z -1,00 
Q¡ 
~ -1,20 
~ 
ni 
~ -1,40 '6 
e: 
::J -o ... 

-1,60 

0.. -1 ,80 

-2.00 

Fecha de Medición 



ANEXO 6.2 

PLANILLAS DE MEDICIÓN Y CÁLCULO 
DE CONDUCTIVIDAD HIDRÁULICA 



Ecuación de Cálculo de la Conductividad Hidráulica (K) 

Hooghoudt K= 454737 a
2 

d In Y0 -----
(a +2d) t Y2 

K= Conductividad hidráulica (m día- 1
) 

a = Radio del orificio del baneno (m) 
d = Distancia desde el fondo del orificio del baneno hasta el nivel freático (m) 
t = Tiempo de recuperación del nivel freático (s) 
Y 0 =Altura del nivel freático inmediatamente después de la extracción (m) 

Y 1 =Altura del nivel freático una vez transcunido el tiempo t (m) 



PI.;\ 'ILI.J\ DE MEDICIÓN DE CO"Dl.!CTI\ ID \D IIIDRÁULICA E." POZOS DE OBSER\'ACIÓ' 

1 1 0.031; 1.~ %.18 1.15 1.10 0.103 5 0.!\16 

Fdo f'Or\'cmr 1 0.031$ I.J 1 13.8~ 1.10 1.05 0.091 5 0.456 

3 11.o.m 1.4 ~9.3d 1,05 1.03 11.07! 1 0.1~5 

• 0.0315 1.4 55.07 1.01 1.0 1 0.07'1 2 0.159 

; 0.0315 1 .~ .10.45 1,01 1.00 11.1171 1 0.07.1 

6 0.0315 I.J )1.03 1.00 0.99 o.on 1 0.071 

¡ 0.0315 1.J 37.06 0,<1'1 0.9~ 0.061 1 0.061 

S 0.0.115 I.J 31.~1 O.'I>C 0.97 0.07: 1 o.on 
9 0.0315 I.J JO.)(, 0.97 0.96 0.01~ 1 0.07<> 

10 0.0115 I,J lS~«• 0.96 0.95 0.1166 1 0.061> 

11 0.0315 lA 30,i(, 0.95 o.~ 0.07i 1 o.on 
11 0.0115 ).J J0.~9 0.9J 0.93 o.o.<~ 1 0.0~ 

13 0.0315 1.4 . .\3. 12 0.93 0.92 0,073 1 0.073 

14 ú.Ol l5 1.4 •K~1 0.'12 0.91 O.OM 1 0.063 

Suma 14 1.966 

Prnm.l'und. 0.081 

1• 0.0315 0.6 1.5 o .::o O.IS 15.441 JO.~ 

FC'nR~s 0.0315 o .• 5.51 O.IK 0.16 4.699 9J99 

0.0315 M 0.1~ O.IJ 9.7~5 19S70 

0.031< o.<> .a.!) O,IJ 0.1:! Mil 16.023 

0.0315 0.6 2.71 0.1:! 0.10 IJ.79C1 2'1.5W 

6 0.0315 O.o 7.~1 0.10 0.08 6.610 1>.240 

0.0315 0.<> 16.65 0.0~ 0.06 .\.19~ 7.597 

0.0315 O,ó U51 0.06 0.04 6.59~ 13.196 

0.0315 U,h SJJ>J 0.04 0.02 2.~1 5,682 

Su m» 18 145.168 

l•rom.Pund. 8.065 

11> 1 0.0315 0.6 Ul> o .;:o 0.1, 4.766 1 9.532 

Fto Rop::\- 1 0.0315 o.• 5J2 O.IK 0.16 J,K67 1 9.7.1-J 

J 0.0115 0.6 ·~ 0.11> O.IJ MM 1 12.130 

J o.om O.<> 3.9.2 O.IJ 0.12 8.645 2 17290 

5 o.om 0.1> 3.61 0.12 0.10 11.103 1 2!.:!05 

6 0.0315 0.6 6.01 0.10 o.os 8,16~ 2 16.324 

7 0.03 1 ~ 0,6 7.~3 0.08 0.06 ~.747 2 17.495 

~ 0.0311 0.6 13.0K 0.06 0.04 6.~ 1l ~ 13.629 

9 o.ow 0,6 35.51 O.OJ 0.02 4.~91 2 ~.582 

S11m:. 18 126.922 

Prom.Pond. 7.051 



I'LANILL<\ DE MEDICIÓN DE CONDUCTIVIDAD IUDR..\ULICA EN POZOS DE OBSERVACIÓN 

4 1 0.0315 0.93 3.33 0.8<1 0.87 1.514 2 3.02~ 

1,orvenir2 2 0.0315 0.93 3.24 0.87 0.85 1.592 2 3.1S5 

3 0.0315 0.93 3.07 0.85 0.83 1.721 2 3.4~1 

4 0.0315 0.93 3.86 0.83 0.81 1.402 2 :!,:<0-l 

5 0.0315 0.93 2.n 0.81 0.79 2.002 2 4.005 

6 0.0315 0.93 3.32 0.79 0.17 1.713 2 3.~27 

7 0.0315 0.93 3.87 0.77 0.75 1.509 2 3.017 

~ 0.0315 0.93 J.~ 0.75 0.73 1.629 2 3.259 

9 0.0315 0.93 3.67 0.73 0.71 1.679 2 3.3:'9 

10 0.0315 0.93 3.9-1 0.71 0.69 1.609 2 3.21l\ 

11 0.0315 0.93 3.S6 0.69 0.67 1.691 2 3.381 

12 0.0315 0.93 4,69 0.67 0.65 1.43~ 2 2.S67 

13 0.0315 0.93 4.1 6 0.65 0.63 1.667 ~ 3.3.U 

14 0.0315 0.93 4.38 0.63 0.61 1 .6~ 2 3.26.' 

15 0.0315 0.93 5.17 0.6 1 0.59 1.430 2 2.861 

16 0.0315 0.93 4.8 059 0.57 1.5Q.I 2 3.1Xl' 

17 0.0315 0.93 5.32 0.57 0.55 1.4l<'l 2 2.979 

IR 0.0315 0.93 5.78 0.55 0.53 1.422 2 2.8~3 

19 0.0315 0.93 6 . .23 0.53 0.51 1.370 2 !.740 

20 0.0315 0.93 6.37 0.51 0.49 1.393 2 2.7X7 

21 0.0315 0.93 6.12 0,49 0.47 1.511 2 3.021 

22 0.0315 0.93 7.34 0.47 0.45 1.314 2 2.6~9 

23 0.0315 0.93 6.74 0.45 0.43 1.496 2 2.993 

24 0.0315 0.93 7.09 0.43 0.41 1.490 2 2.981 

25 0.0315 0.93 7.72 0.41 0.39 1.437 2 2.874 

26 0.0315 0.93 7.83 0.39 0.37 1.492 2 2.9~3 

27 0.0315 0.93 7.85 0.37 0.35 1.570 2 3. 1 ~ 1 

28 0.0315 0.93 ~.45 0.35 0.33 1545 ~ 3.090 

29 0.0315 0.93 9.33 0.33 0.31 1.487 2 ~.973 

.lO 0.0315 0.93 10.3 0.31 0.29 1.436 2 2.873 

31 0.0315 0.93 9.82 0.29 0.27 1.61~ 2 3.229 

32 0.0315 0.93 11.78 0.27 0.25 1.449 2 2.899 

33 0.0315 0.93 11.97 0.25 0.23 1,$45 2 3.091 

J~ 0,0315 0.93 12.21 0.23 0.21 1.653 1 3.306 

35 0,0315 0.93 14.02 0.21 0.19 1.584 2 3.167 

36 0.0315 0.93 16.49 0.19 0.17 1.~96 2 2.993 

37 0.0315 0.93 21.52 0. 17 0.15 1.290 2 2.5SI 

38 0.0315 0.93 21.6 0.15 0.13 1.470 2 2.940 

39 0.0315 0.93 25.37 0.13 0.1 1 1.461 2 2.92:! 

S urna 78 11 9.67.1 

Prom.Pond. 1.534 



PI .. A "LL.\ DE Mi:DICJÓ'I DE CO:-Dl'CTl\"IDAO llJDRÁULICA E;<; POZOS Di: OBSER\' \CIÓ' 

~ ( t 

(iregono 

Suri.t 

:\h 

C.n:t;,onu 

Son" 

1-taul 

(iu..-rr.~ 

3 

JO 

JI 

6 

10 

11 

12 

13 

14 

1$ 

16 

17 

19 

21 

22 

23 

0.031~ 1.315 

o.om 1.315 

0.03 1 ~ 1.315 

0.031;\ 1.315 

0.031$ JJ J5 

0.031$ I.JJ$ 

0.031$ 1.315 

0.031$ I.JI:' 

0.0.\J;\ 1,315 

0.113 15 1,)15 

O.OliS 

0.0315 1.315 

0.0315 l.llS 

0.0315 1.315 

0.0315 1.315 

0.031$ 1.315 

o.om I.JIS 

0.0315 1.31:' 

0.0315 1.315 

0.0315 1.17 

0.0315 1.17 

0.031$ 1,17 

0.0315 1.17 

O.Oll$ 1,17 

1.17 

0.0315 1.17 

0.031~ 1.17 

0.0315 1.11 

0.0315 1.17 

0.0315 1.1 7 

0,0.11$ 1.17 

0.0315 1.17 

0,0315 1.17 

0.0315 1.17 

0.0315 1.17 

0.0315 1.17 

0.0315 1.11 

0.031~ 1.17 

O.OJIS 1.17 

0.0)15 1.11 

0.031~ 1,17 

0.031$ 1.11 

0.0315 1.17 

8.53 0.21 

16.64 0.1'1 

~6.06 0.1(• 

13.83 0.13 

19.14 O.HJ 

·~.JJ 0.07 

J2.Jfl 0,().1 

160.71< 0.0.1 

3.9 O.l4 

.5.19 0.22 

2.93 o.w 
5.97 0. 1~ 

0.16 

0,14 

~.JI 0.1~ 

0.10 

0.~ 

0,0<\ 

128.9 o.OJ 

.1.08 

3.95 O.KI 

3.61 0,79 

o.n 
3.66 0.15 

~.61 0.73 

J.~ 0.71 

2.61 0,69 

0.67 

4.51 O.M 

6.46 0.6.1 

MI 

6.57 0.59 

5.59 0.51 

6.96 0.55 

O.S3 

6.62 0.:<1 

7.27 0.49 

7.7 0.47 

9.41 

9.9 

li.Mó 0.39 

12.59 0.37 

0.19 3.928 11.7&3 

O.Jo ~.370 7.11 1 

o.n 5.52 1 

0.10 

O.o7 

O.Q.I 

O.OJ 2.311 2JII 

U.7110< 0.7~ 

Su m-. !O 6!.513 

l1ro1n.Pond, J.JZ6 

0 . .!2 5.0:<5 10.169 

0.20 4.194 ~.3~8 

O.JS 16.467 

0.16 9JJ6J 

O,JJ $.176 10.3:'3 

0.1~ 10.213 

0.10 10.2$1 

3.950 7.901 

1..576 5.152 

0,().1 

1.650 

Su m:. 93.804 

Pnun.Pond. 

0.81 1,76.1 .1.526 

0.79 1.409 

o.n 3.16~ 

0.15 ~.on .J.I55 

0.73 1.644 

0.71 !,316 J.6l! 

0.69 

0.67 ;,017 

0.65 

0.63 1.54.\ .1.085 

0.61 1.1 12 2.223 

0.59 l.lt.l 2.323 

057 1.16R 2.331 

0.55 1.42.2 2.8-$5 

o.53 1.1!\S 

0.51 2500 

0.49 .!.691 

0.41 1.176 

0.45 1.151 

O.JJ 1.2J.J 

0.-11 J.m 2.::53 

0.39 1.1~ :!.249 

0.37 0.9l!l< 1,976 

OJ; 0.9S3 1,96; 

~u nu• JR 70.219 

Prcun.Pund. 1.463 



PLANILLA DE MEDICIÓN DE CONDUCTIVIDAD HIDRÁU LICA EN POZOS DE OBSERVACIÓN 

0.0315 0.79 3.09 0.67 0.65 2.169 4.339 

Sonia 0.0315 0.79 4.37 0.65 0.63 1.582 3.16-l 

Gonz'•lc:z 0.0315 0.79 3.92 0.63 0.61 1.820 3.6-l l 

O.o3 15 0.79 3.82 0.6 1 0.59 1.930 3.1;<) 1 

0.0315 0.79 3.42 0.59 0.57 2.230 ~.46 1 

0.0315 0.79 3.01 0.57 0.55 2.625 $.250 

0.0315 0.79 2.62 0.55 0.53 3.127 6.255 

0.0315 0.79 3.21 0.53 0.51 2.651 5..301 

0.0315 0.79 3.72 0.51 0.49 1.379 .t.15~ 

10 0.0315 0.79 3.78 0.49 0.47 2.439 ~.~77 

11 0.0315 0.79 3.82 0.47 0.45 2.5 1 ~ 5.036 

12 0.0315 0.79 4.71 0.45 0.~3 2.135 J.270 

13 0.0315 0.79 5.09 0.43 0.41 2.070 4. 1 ~0 

IJ 0.0315 0.79 5.66 0.41 0.39 1.954 3.909 

15 0.0315 0.79 6.72 0.39 0.37 1.733 3.4(>6 

16 0.0315 0.79 7.43 0.37 0.35 1.654 3.309 

17 0.0315 0.79 12.44 0.35 0.33 1.046 2.09::! 

18 0.0315 0.79 13. 12 0.33 0.31 I.OSJ 2. 1 0..~ 

19 0.0315 0.79 11 .54 0.31 0.29 1.278 2551 

20 0.0315 0.79 10.32 0.29 0.27 1.532 3.063 

21 0.0315 0.79 10.39 0.21 0.25 1.638 3.217 

22 0.0315 0.79 12.61 0.25 0.23 1.463 2.925 

23 0.0315 0.79 14.57 0.23 0.21 1.381 2.762 

2~ 0.0315 0.79 17.16 0.21 0.19 1.290 2.5~0 

25 0.0315 0.79 22.99 0.19 0.17 1.070 2.1JO 

26 0.0315 0.79 28.25 0.17 0.15 0.980 1.960 

27 0.0315 0.79 33.41 0.15 0.13 0.9J7 UN5 

2t\ 0.0315 0.79 41.85 0.13 0.11 0.883 1.766 

29 0.0315 0.79 40.15 0. 11 0.09 1.106 2.21 1 

30 0.0315 0.79 58.13 0.09 O.o7 0.956 1.913 

31 0.0315 0.79 78.87 O.o7 0.05 0.944 1.SS7 

Suma 62 105.171 

Prom.l'ond. 1.69(, 

S 1 0.0315 0.78 300.77 0.11 0.10 O.o70 1 0.070 

c:'¡):• rrng.o~ 2 0.0315 0.78 222.4 1 0.10 0.09 0.105 1 0.105 

NOiiC J 0.0315 0.78 507.43 0.09 0.07 0.110 2 0.219 

4 0.0315 0.78 375.09 O.o7 0.06 0.091 1 0.091 

5 0.0315 0.78 217.81 0.06 0.05 0. 185 1 0.185 

Suma 6 0.670 

Prom.Pond. 0,111 



PLANfLLA OE MEDICIÓN OE CONDUCTI\' IOAO lllll RÁULICA EN POZOS OE O BSERVACIÓN 

t.":o:¡);lf'T:I80." 

sm· 

10 

G.Soño 

6 

10 

11 

12 

13 

IJ 

15 

16 

17 

·~ 
19 

20 

21 

2:! 

23 

24 

25 

26 

27 

2S 

29 

0.0315 1.3 

0.0315 1.3 

0,0315 1.3 

0.0315 1.3 

0.0315 1.3 

0.0315 u 
0.0315 1.3 

0.0315 IJ 

O.O:llS 1.3 

0.0315 u 
0.0315 1.3 

0.0315 1.3 

0.0315 u 
0.0315 1.3 

0.0315 l . .i 

0.031 5 1.3 

0.0315 1.3 

0.0315 1.3 

0.031:1 1.3 

0,0315 1,3 

0.0315 1.3 

0.0315 l..l 

0.0315 1.3 

0.0315 1.3 

0.0315 u 
O.OJIS I.J 

0.0315 u 
0.031:' 1.3 

0.0315 1.3 

6,17 0.80 

6.18 0.7~ 

6.~ 0.76 

7.95 0.74 

7.71 0.72 

M6 0,70 

n.SJ 0.6~ 

7.51 o.~ 

10.75 0.(~ 

K78 0.62 

10.27 0.<'0 

7.38 O .SS 

9,75 056 

10.2J 0.~.1 

12.1J 0.52 

11.24 0.50 

15.56 0,48 

14.61 0.46 

1~.61 O.J~ 

18.1 1 0.42 

17.0~ 0.4() 

21.63 0 .. 18 

23.51 0.36 

27.1 0.3J 

JJ. IS 0.32 

27 0.30 

40.38 0.:!~ 

32.:-1 7 0.26 

35.79 024 

0.78 0.915 1,1<:!9 

0.7(> 0.937 1.~7~ 

0,74 0.959 1.91~ 

0.72 0.76~ 1.$3(• 

0.70 O.S IJ l.62~ 

o.~ 0.76J I.Sl~ 

o.~ 1.0 19 ~.03:-\ 

0,6J 0.913 1.~27 

0.62 0.65R 1,3 17 

0.60 O.!U2 1.665 

o.ss 0,7)1! 1.472 

U 56 1.060 1.120 

0.:\4 O.!U I 1.~3 

0.52 0.822 1.6J3 

o.so 0,721 I,.WI 

0.4~ 0.810 1.619 

0.46 M IO 1.21Q 

0.4-1 O.ó7S 1..)$(, 

0.42 0.7111 IA20 

0.40 0.601 1.201 

O.JS 0.669 1..139 

0..36 0.551 1.114 

0.34 0.542 I.Of<4 

0.32 0.499 0.997 

O . .lO 0.421 0.842 

0.2~ 0.570 1.139 

0.26 0.409 0.~18 

0.24 0.5-13 I.ON6 

0.~2 0542 l.tlll4 

Suma 58 4 1.81 7 

l'rom. Pcuul. 0.721 

S•w 

Su m:~ 

Prom.Pond. S/Mt'tlic. 



!'LAN ILLA DE MEDIC IÓN DE CONDUCfiVIOAD IIIDRÁULICA EN POZOS DE OBSER\'ACIÓN 

11 1 0.0315 0.61 S5.86 0.72 0.70 0.111 ~ 0.12! 

E•-. 2 0.0315 0,61 24.1& 0.70 o.6'l 0.131 1 0.131 

ROJ» 3 0.0315 0.61 29J7 0.69 0.61' 0.109 1 0.109 

4 0.0315 0.61 29.04 0,61' 0.67 0.11~ 1 0~11:! 

5 0.0315 0.61 37.06 0.67 0.66 O.OS<I 1 0.089 

6 0.0315 0.61 36.09 0,66 0.6.< 0.093 1 0.09.' 

i 0.0315 0.61 36A7 0.65 0.64 0.093 1 0.093 

~ 0.0315 0.61 JS,O& 0.64 0.63 0.017 1 0.077 

9 0.0315 0.61 36J8 0.63 0.62 0.097 1 0.097 

10 0.0315 0.61 38.62 0.62 0.61 0.091 1 0.093 

11 0.0315 0.61 35,32 0.61 0.60 0.103 1 0,103 

12 0.0315 0.61 37.18 0.60 0.59 0.099 1 0.099 

13 0.0315 0.61 41.05 0.59 0.5~ O.()t.l:! 1 0.092 

IJ 0.0315 0.61 39.27 O.SN 0.57 0.097 1 0.097 

15 0.0315 0,61 46.09 0.57 0.56 o.mw 1 O.Ck<u 

1~ 0.0315 0.61 37.87 0.56 0.!-5 0.105 1 0.105 

17 0.0315 0.61 39.26 0,55 O. <.a 0.103 1 0.103 

1~ 0.0315 0.61 32.19 O.SJ 0.53 0.12~ 1 0.12~ 

19 0.0315 0.61 36.05 0.53 0}•2 0.1 16 1 0.116 

20 0.0315 0.61 37.98 0.52 0.51 0.1 12 1 O.l l:! 

21 0.0315 0.61 33.88 0.51 050 0.129 1 0.129 

22 0.0315 0.61 37.24 0.50 O.J9 0.119 1 0.119 

23 0.0315 0.61 49.77 0.49 O,Jg 0.091 1 0.091 

24 0.0315 0.61 34.41 0.48 O.J7 0.135 1 0.13:' 

25 0.0315 0.61 37.06 O.J7 0.-16 o. m 1 O.l~g 

26 0.0315 0.61 52J5 0.-16 0.4l 0.092 1 0,092 

27 0.0315 0.61 41.11 0.45 o.~ 0.120 1 0.120 

2S 0.0315 0.61 37.86 0.44 0.43 0.134 1 0,134 

29 0.0315 0.61 49.64 0.43 0...&2 0.104 1 0.104 

JO 0.0315 0,61 41.44 0.42 O.JI 0.12~ 1 O.ll~ 

31 0.0315 0.61 J7.8S O,JI O. JO 0.113 1 0.113 

32 0.0315 0.61 55.69 O.JO o.J9 0.100 1 0.100 

S urna H 3.5-19 

l•rom.Pond. 0.108 

12 1 0.0315 0,64 3.72 0,33 0,31 3.701 2 7.401 

Julio 2 0.0315 0.64 5.76 0.31 O.l'l 2.549 2 5.099 

Lirn 3 0.0315 0.64 4.11 0.29 0.27 J.S2S 2 7.657 

4 0.0315 0.64 5.09 0.27 0.25 3.329 2 (,,65S 

5 0.0315 0.64 4.24 0,25 0.23 4,330 2 S.660 

6 0.0315 0.64 4.79 0.23 0.21 4.182 ~ 8,3()4 

7 0.0315 0.64 6.09 0.21 0.19 3.619 2 7.237 

N 0.0315 0.64 &,09 0.19 0.17 3.027 2 6.055 

9 0.0315 0.64 11.27 0.17 0.15 2.~5 2 J,&91 

10 0.0315 0.64 14.49 0.15 0.13 2.17!i 2 4.349 

11 0.0315 0,64 21.36 0.1) 0,11 1.7:!2 2 3.~ 

12 0.0315 0.64 26.53 0.11 0.09 1,6(..< 2 3.331 

13 0.0315 0.64 40.22 0.09 0.07 IJ76 2 2.1S2 

14 0.0315 0.64 53.32 0,07 o.os 1.3&9 2 2.179 

15 0.0315 0.64 96.06 0.05 0.03 1.1·1 2 ~2 

16 0.0315 0.64 175.13 0.03 0.01 IJSI 2 1.163 

Suma 32 83.781 

Prom.Pond. 2.6 18 



I'L\'ILL\ DE \IEDICIÓ); DE CONDl'CTI\' 10>\D IIIDIÜULIC>\ ~"POZOS DE OBSER\' \CIÓI'o 

l ' ~1 

Monn l 

I H> 

t\lcmtt1 

.. 
Monlt:! 

6 

10 

11 

1~ 

15 

16 

17 

1~ 

19 

20 

21 

22 

lo 

27 

0.031~ 0.17 

0,17 

0.0315 0.17 

0.0315 0,17 

0,011~ 0.17 
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16.21 0.39 

17.33 0.37 

20.39 0.35 

1 1.48 0.33 

2.1.26 0.31 

22.45 0.29 

26.55 0.27 

26.b7 0.1.' 

30.02 0.23 

31.$4 0.21 

35.~ 0.19 

39.11 0.17 

SS.43 0.15 

70.1 0.13 

1.56 0.4-l 

1.25 0.42 

1.52 0.40 

1.38 0.38 

1.68 0.36 

1.4 1 0.34 

2.03 o.n 
2.0 1 0.30 

2.37 0.28 

2.79 0.26 

4.29 0.24 

2.87 

5.~ 0.20 

3.19 0.18 

0.16 

3.41 0.14 

11.12 0.12 

10.6 0.10 

11.71 o.os 
15.47 0.06 

30.11 0.0.: 

83.19 0.02 

0.75 .!.107 

0.73 0..$3(, 1.072 

0.71 O.IJ07 1.215 

0.69 I.Ox:: 

0.67 0.519 1.03~ 

0.65 0.49~ 

0.63 0.472 0.94J 

0.61 U.537 1.074 

0.5\1 0591 I.IS2 

0.57 0.6S2 1.364 

0.5S 0.663 

0.53 0.662 l..llJ 

0.49 0.663 1.326 

0.47 0.612 1.12.l 

o . .as 0.64(> 1.~91 

0.43 0.6>;.1 1.367 

OAI 0.623 1.246 

0.39 0.734 

0.37 0.7~ 

0.35 0.714 1.427 

0.33 M·12 1.2~ 

0.31 0.64~ 1.295 

0.29 1.!23 

0.27 0. 70S 1.417 

0.25 1.290 

0.23 1.391 

0.21 0.674 1.3.;9 

0.19 0.6<19 1.399 

0.17 0.694 I.JN7 

0.15 0.7 12 1.424 

0.13 0.574 1.149 

0.1 1 0.530 

Suma 41,189 

Prcun.J'ond. 11.644 

0.42 6.607 13.113 

0.40 17.295 

0.3S 7.476 14.953 

0.36 S.óM 17.360 

0.34 7.53~ 15.075 

0.32 9.526 19.052 

0.30 (,.975 13.950 

O.lS 7.60.< 1~.209 

0.26 6.92~ 

0.24 6..35(• 12.712 

0.2:! 8.9S7 

0.20 7.357 14.715 

O. lS 9.263 

O,l(, )::. 1 ~0 16.360 

0.14 4.874 9.i4R 

0.12 10.015 20.1)30 

0.10 3.632 7.265 

0.08 9.32~ 

0.06 5.443 10.8~6 

o.~ 5.807 

0.02 S. IOO 10.200 

0.00 0.000 

Suma 281.070 

Prom.Pond. 6.692 



PLANILLA DE MEDICIÓN DE CONDUCTIVIDAD HIDRÁULICA EN POZOS DE OBSERVACIÓN 

28 

Ve~ 

Cnslitlo 

29 -. 

San Juan 

29b 

San Juan 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

26 

27 

28 

29 

JO 

J I 

33 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.031:< 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.031:< 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0,0315 0.63 

0.031:< 0.63 

0.0315 0.63 

0.031:< 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.031:< 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.63 

0.0315 0.2 

0.0315 0.2 

0.0315 0.2 

0.2 

0.0315 0.2 

0.0315 0.1 

5.29 0.35 

7.57 0.34 

4.67 0,3.1 

8.4 0.32 

8.92 O,JI 

5.44 0.30 

6,77 0.29 

K41 0.1~ 

9.32 0.27 

9.83 0.2~ 

4,9 0.25 

1.5 0.2.1 

10.6-1 0.23 

6.23 0.22 

11.57 0.21 

7.83 0.20 

9.09 0.19 

9.77 0.18 

9,66 0.17 

10.59 0.16 

12.99 0.15 

10.97 O.J.¡ 

).¡ 0.13 

14.95 0.12 

24.35 0.1 1 

34,85 0,10 

12.79 0.09 

29.99 o.os 
14.9 0.07 

19.66 0.06 

.¡s.s7 0.05 

11.-14 0.0-1 

0,03 

69.77 0.06 

128.76 0.05 

157.53 0.0-1 

56.07 0.07 

140.4 0.06 

180.44 0.05 

0.34 1.206 1.206 

0.33 

0.32 1.450 l..j50 

0.31 

0,30 0.809 o.~fl9 

0.29 1.372 1.Jn 

0.2~ 1.141 

0.27 0.952 0.95:! 

0.26 O.S<II 

0,25 

0.24 1.834 l.K3_. 

0.23 1.249 1,2.¡CJ 

0.22 0.920 0.920 

0.21 1,(>-l.j 

0.20 0.92X 0.92X 

0.19 1.442 

0. 1 ~ 1,309 1.309 

0.1 7 1.28~ 1.2SN 

0,16 1.3~1 1.m 

0.15 1.341 1.3-11 

0.14 1.169 1 . 1 ~9 

0.13 J..j87 I A~7 

0.12 1.258 1.2SS 

0.1 1 1 .2~ 1 1 .2~1 

0.10 0.862 O.X62 

0.09 0.665 0.665 

0.08 2.027 1.021 

0.07 0.9RO 0.9XO 

0.06 2.217 2.277 

0.05 2.0-1 1 l.OJ I 

0.04 1.01 1 1.01 1 

0.03 5.535 

0.02 I.N4-1 

Suma 33 46. 172 

Pro rn.Pond. 1..199 

0.05 0.5-11 0_$.¡7 

0.0-1 0.362 O.JI>Z 

0.03 0.3x2 0.3~ 

Suma 1.29 1 

o,.¡JQ 

0.06 0.575 0.57:\ 

0.05 0.272 

0.0-1 0.259 0.!59 

Suum 1. 105 

Prom. Pond. 0.368 



PI..Miii.L\ DE MEDICIÓN DE CO'IDt!CTI\ ID \0 IIIDR.\ULIC,\ EN POZOS DE OBSER\ ACIÓ'I 

30 0.0315 0.82 3.31 Cl.61 0.59 2.229 .l,.I)Q 

Uu:. 0.031~ o.~! !.46 0.~9 0.57 3.103 6.206 

V:1k117ucla O.OH~ 0.~2 2.26 O.H o.ss 3.49~ 6.9'17 

0.031$ 0.~2 1 .~ 0.55 0.53 4,315 8.631 

0.0315 o.s~ 2.6~ o.~3 0..<1 3.250 6.500 

0.031~ 0.~2 2.51 0.51 D.49 3.'14 7.0:!~ 

o.om 0.~2 3.2'1 0.49 O.J7 1.~ ;',o(¡l. 

0.0.11~ o.s~ 3J7 0.J7 o.~:< :.•51> <.713 

9 IJ.Oll$ O.S1 2.79 n . .a< o .. n 3.607 7.11~ 

IQ 0.031< 0.~2 3 • .16 O,J.l UAI 3.11• 6.275 

11 0.0315 0,8:! 3.'8 0.41 11.39 l.()91 6,1!U 

12 0.0115 O.K:! 4.1)( o.w 0.37 :.n.t ;',+15 

13 0.031:' 0.82 459 0.37 0.3:' ~.6~U :i..360 

IJ 11.0315 0.~2 4.05 OJ:' 0.33 3.2111 6.431 

15 0.0315 0.82 ~.24 O.H OJ I 2.(-4 1 5.28:! 

16 0.0315 0.~2 J,61 O.JI 0.2CJ 1.202 6.405 

17 0.0315 u.s~ 5.33 O,Z'I 0.27 2.%~ S.9JS 

18 0.031~ o.:.t2 5.SJ 0.27 0.15 2.917 SJU4 

19 0.0315 O.IC $,9J 0.:!~ o~ 3.107 6..214 

20 0.0315 O.it,:! 1.~ 0.23 0-21 2.7'17 5..5~ 

21 0.031$ O.S-1 9.JJ 0-21 0.19 2~'1 4.699 

" 0.0315 o.~ 11.fe 0.19 0.17 1.920 3.!U1 

23 0.0315 0.82 11.2'1 0.17 0.15 2 . .a;C.J J.~ 

lJ 0.0315 o.c 12.99 0,1:' 0.13 :?.43~ •.sn 
::s 0.0315 0.81 16.74 O.IJ 0.11 1.209 J,J18 

26 0.0315 O.S2 20.9~ 0.11 0.09 :!.123 J.::.n 

27 0.0315 0.8! 35.02 0.0'1 0.07 l.Sfs'l 3.117 

28 0.0315 o.s:: ó-'.18 0,07 0,05 1.092 2.11:(5 

29 0.0.115 0.81 156.27 0.05 0.03 0.724 1.+17 

SU IUll 58 157.113 

l'ron1.Pond. 2.709 



PLANILLA DE MEDICIÓN DE CONDUCTI\1DAD HIDRÁULICA E~ POZOS OE ORSER\'ACIÓN 

0.0315 IJ 3.56 1.03 1.01 .!.J56 

0.0315 u 5.33 1.01 0.99 1.673 

0.0315 1.3 7.6-1 0.99 0.97 1.191 

0.0315 1.3 0.97 I.O.IJ 2.069 

0.0315 u ~.7 0.95 0.93 1.009 1.0HC 

6 0.0315 1.3 3.8.:' 0.9.1 0.91 1.259 .?.517 

0.0315 1.3 5.92 0.91 0.!<9 1.6i-l 

0.0.115 1.3 0.!<9 0.!<7 1.126 2.252 

0.0.115 IJ 0.87 0.6.11 1.261 

10 0.0.115 1.3 6.93 0.85 0.7&> 1.532 

11 0.0.115 I.J 7.32 0.~ 1 0.741 

12 0.0315 1.3 4.95 O.SI 0.79 1.126 ~.252 

1J 0.0.115 1.3 9.8 0.19 0.77 0.5~3 1.166 

14 0.0.115 1.3 4.42 0.77 0.75 1 • .127 2.65~ 

15 0.0315 1.3 9.59 0.75 0.73 0.62S 1.2S6 

16 0.0315 10.83 0.73 0,71 0.572 1.144 

17 0.0315 1.3 9.52 0.71 0.69 0.669 1 .33~ 

1~ 0.0315 1.3 9.44 0.69 0,67 0,69.< 1.389 

19 1.3 11.09 0.67 0.65 0.609 1.:!18 

20 0.0315 1.3 25.29 0.65 0.63 o.m 0.551 

21 0.0315 1.3 55.3 0.6.1 0.61 0.130 0.:!60 

22 0.0315 1.3 55 ..54 0.61 0.59 O.I.IJ 0.26l< 

23 0.0315 1.3 47.47 0.57 0.162 0.324 

0.031$ 1.3 38.22 0.57 0.55 0.208 0.417 

0.0315 u 28.08 0.5.1 O.l9J 0..:\!!1< 

26 0.0315 1.3 0..:\3 0.51 OJSS 0.776 

0.0.115 1.3 26 0.51 o.~ OJJ3 0.6l<6 

0.0315 1.3 0.49 0.47 0.~11 0.811 

0.0315 1.3 0.47 0.397 O.i9J 

30 0.0.115 IJ 20:.21 0,45 O.J.l O.JI~ 0.8.35 

JI 0.0315 1.3 18.47 0.4.1 0.575 1.1:'0 

0.0.115 IJ 22.-1 0.41 0.39 0.4~ 0.995 

.l.l 0.0.115 1.3 35.57 0.39 0.37 0 • .130 0.660 

0.0315 IJ ::9.11 0.37 0.35 O.J26 O.S5l 

.lS O.O.liS 1.3 25.6-1 0.35 OJ.l 0.512 1.023 

0.0315 1.3 27.69 0.33 0.31 0.503 1.007 

37 0.0315 1.3 28.06 O.JI 0.29 0.530 1.060 

38 0.0315 1.3 2S.52 0.29 0.27 0.559 1.11 7 

39 0.0315 1.3 33.96 0.27 0.25 0.505 1.010 

0.0315 34,74 0.25 0.23 0.535 1.070 

JI 0.0315 I J 38.19 0.23 0.21 0.531 1.062 

42 0.0315 1.3 10.54 0.21 0.19 2.117 J.233 

43 0.0315 u 61.77 0.19 0,17 0,401 

0.0315 1.3 55.14 0.17 0.15 0.501 

45 0.0315 95.75 0.15 0.13 0.333 0.6!>6 

Suma 90 56.S7J 

Pronl.Pond. 0.629 



PI..\ '(11.1..\ DE ~!EDICIÓN DE CONDUCTI\'IDAD IIIDR.\ULJCA EN POZOS DE OBSER\' \CIÓ' 

R~n¡: 

l licbl~o 

10 

11 

12 

IJ 

14 

1~ 

16 

17 

1:0: 

19 

26 

27 

30 

JI 

35 

37 

J9 

40 

0.03 1 ~ 1,1 

0.031$ 1.1 

0.0.115 1.1 

O.OJI~ 1.1 

0.0315 1,1 

0.031~ 1.1 

II.OJI< 1.1 

O.OJI$ 1,1 

11.0.11< 1.1 

0.0)1< 1.1 

0.031$ 1.1 

0.031!' 1,1 

0.031$ 1.1 

0.031$ 1.1 

0.031$ 1.1 

0.031~ 1.1 

0.011$ 1.1 

0.0315 1.1 

O.OJI$ 1.1 

O.OJIS 1,1 

0.031~ 1.1 

0.031$ 1.1 

0.031~ 1.1 

0.011$ 1.1 

0.031$ 1.1 

II.OJI$ 1,1 

0.031!' 1,1 

0.0315 1,1 

0.03 1$ 1.1 

0.0315 1,1 

1.1 

0,0315 1.1 

O.OJI!' 1.1 

0.031$ 1.1 

O.OJI!' 1.1 

O.OJI$ 1,1 

o.om 1.1 

O.OJI$ 1.1 

0.0315 1.1 

O.OJI$ 1.1 

J .6 0.92 

5.62 

5.36 

6.47 

7.1 0.1<4 

7,7 O.l'O 

IO,.U 0.71< 

10.1 

CJ.7J 

o.n 
0,70 

1 1.0~ O.bl< 

9.51 o.t~<' 

11.39 

0.62 

11J2 0,/iO 

J .... ~ 

II.S~ 

15.13 

IJ 

... ~ 0.50 

IJ.~ O.J~ 

14.93 O.J6 

l8,(l(o 0.4-1 

16.67 0.41 

18.07 0.40 

18.87 o.Js 
JO. U 0.36 

Jl,73 

OJJ 

17..l! OJO 

J3,9 0.2J 

.36.18 O.ll 

0.20 

J2.J9 0,1$ 

0.16 

9~.53 0.14 

O.'lO :!.716 

o.ss OJU\CJ 1.779 

0.9~4 1.901l 

0.$4 0.8(1'1 1.61$ 

O.lC 0.7~!' 1.510 

1.370 

0.7~ 11.711 l.-163 

0.76 0.553 1.107 

1.175 

0.72 IJII 

C1.70 0.7!'7 

0.6." 0.747 1.49-< 

o.<w 1.199 

0,64 o.no I.J39 

0.6J 0.620 1.240 

0.60 O.t<.27 l .b5J 

0.58 0.6M 1.332 

0.56 1.367 

0.6'1'1 IJ97 

03.! 1,110 

o.~ O . ..nlt 

O.J6 1,4-17 

0,4-1 u.~ J.3:!4 

0.4~ 0573 1.1J6 

0.40 0.6..<1 1 .. 102 

0.38 M.l1 1.263 

0.637 

0.632 1.263 

0.3J 0.621 1.241 

OJO 0.644 

1.123 

0.26 0.646 

1.177 

0.~ OS71 

0.20 1,112 

0.1~ I.OJJ 

0.16 !1.61~ 

O,IJ 0.629 1.~57 

0.12 0.371 0.741 

Su m~ 80 53.884 

l'rom.Pund. 0.674 



PLANILLA DE MEDICIÓN DE CONDUCTIVIDAD HIDJt,Í.ULJCA EN I'OZOS DE OBSERVACIÓN 

1 N° Punto Repetición a(m) d(m) 1 (S) y.(m) y, (m) Oisi.V:arc. K*Disr.Parc. 

0.000 

33 0.0315 1.63 0.76 0.74 2.979 5.9.19 

Oricl 0.0315 1.63 1.~ 0.74 0.72 3.156 6.312 

Villalohos l---.:_--+--~o~.0.:.3~15 __ +---1~.6~3 - -+--....:.1::..96.:__ --+ __ ..::o::..7:.z __ +-_ _.:.o::..7.:.0 __ +-_ _:.3::.2.;;12;__+ _ _.:. __ !-_ _.:.6.::.4-::'3.:__-j 

0.031;\ 1.63 4.21 0.70 0.68 1.539 3.077 

3J 

Cancha 

de f01bol 

10 

11 

ll 

13 

14 

16 

17 

IS 

1~ 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

JO 

JI 

32 

33 

3J 

10 

11 

12 

13 

14 

15 

16 

17 

18 

0.031:' 1.63 3.69 0.68 0.66 1.808 3.615 

0.0315 1.63 3.51 0.66 0.(>4 1.959 3.91~ 

0.0315 1.63 4.09 0.64 0.62 1.73:' 3.469 

0.0315 1.63 4.74 0.62 0.60 1.54(> 3.091 

0.0315 1.63 5.7 0.60 05~ 1.329 2.65R 

0.0315 1.63 5. 12 0.5~ O.S<• 1.531 3.063 

0.0315 1.63 4.86 0.56 0.54 1.672 3.344 

0.0315 1.63 4.77 054 0.52 1 .76~ 3.536 

0.0315 1.63 3.93 0.52 0.50 1.230 4.J<IO 

0.0315 1.63 5.44 0.50 0.4~ 1.677 3.354 

0.0315 1.63 5.39 0,4$ 0.46 l. 76J 

0.0315 1.63 4.64 0.46 0.44 2.141 -PSI 

0.0315 1.63 5.36 0.44 O.J2 1.939 

0.0315 1.63 5.14 0.42 0.40 2.121 

0.0315 1.63 5.17 0.40 0.3R 2.217 

0.0315 1.63 5.65 0.38 0.36 2.138 J.l77 

0.0315 1.63 5.75 0.36 0.3J 2.221 4.442 

0.0315 1.63 6.09 0.34 0.32 2.224 J.449 

0.0315 1.63 6.09 0.32 0.30 2.368 V36 

0.0315 1.63 6.57 0.30 0.28 2.346 J.693 

0.0315 1.63 6.19 0.2~ 0.26 2.675 5.350 

0.0315 1.63 7.35 0.26 0.24 2.433 

0.031 S 1.63 8.61 0.24 0.22 2.25~ 

0.0315 1.63 10.22 0.22 0.20 l.OSJ 4.168 

0.03 15 1.63 10.43 0.20 0.18 2.257 4.514 

0.0315 1.63 11.2 0.18 0.16 2.350 uoo 
0.0315 1.63 16.11 0.16 O.IJ 1.8:'2 3.70J 

0.0315 1.63 18.61 O.IJ 0.12 1.851 3.702 

0.0315 1.63 25.19 0.12 0.10 1.617 3.235 

0.0315 1.63 40.33 0.10 0.08 1.236 2.473 

Surn:1 68 

Prom.Pond. 2.066 

0.0315 1.19 12.91 0.42 0.40 1.683 

0.0315 1.19 17.22 0.40 0.38 0.663 1.326 

0.0315 1.19 29.07 0.38 0.36 0.414 0.82~ 

0.0315 1.19 68.29 0.36 0.34 0.1~6 0.373 

0.0315 1.19 38.93 0.34 0.32 0.347 0.693 

0.0315 1.19 68.7 0.32 0.30 0.209 O.J I ~ 

0.0315 1.19 73.21 0.30 0.28 0.210 0.420 

0.0315 1.1 9 40.59 0.28 0.26 0.407 0.813 

0.0315 1.19 25.1 4 0.26 0.24 0.709 I,·U~ 

0.0315 1.19 21.08 0.24 0.22 0.919 1.838 

0.0315 1.19 20.85 0.22 0.20 1.01~ 2.036 

0.0315 1.19 22.68 0.20 0.1 8 1.034 2.069 

0.0315 1.19 31.17 0.18 0.16 1.683 

0.0315 1.19 44.17 0.16 0.14 0.673 1.346 

0.0315 1.19 57.81 0.12 0.59.1 1.1~7 

0.0315 1.19 73.16 0.12 0.10 0.555 1.110 

0.0315 1.19 84.12 0.10 0.08 0.591 1.181 

0.0315 1.19 98.37 0.08 0.06 0.651 1.302 

Su m~ 36 21.725 

Prom.Pund. 0.603 



PLANILLA DE MEDICIÓN DE CONDUCTIVIDAD HIDRAULICA EN POZOS DE OBSERVACIÓN 

35 

Piscinaf: 

36:1 

Justo 

Rodrigut.·z 

6 

JO 

JI 

12 

15 

16 

17 

IR 

· ~ 
20 

21 

23 

15 

26 

JO 

11 

12 

13 

14 

15 

0.0315 

0.0315 O.i<9 

0.031.' 

0.0315 

0.0315 0.89 

0.0315 

1).0315 0.89 

0.0315 0.X9 

0.0315 0.89 

0.0315 0.89 

0.03 15 Cl.X'I 

0.0315 

0.031.< 0.8•1 

0.0315 

0.0315 O.b'9 

0.031:' O.S9 

0.0315 O.í<9 

0.89 

0.031.' 

0.0315 0.89 

0.0315 

0.0315 

0.0315 0.~9 

0.0315 0.89 

0.03 15 0.58 

O.CHIS 

0.0315 0.58 

0.0315 

0.0315 0.5~ 

O .SS 

0.0315 0.5~ 

0.03 15 05$ 

0.0315 

0.0315 0.5~ 

0.031 5 o.s~ 

0.03 15 0.5~ 

0.031~ 0.5~ 

0.0315 0.5~ 

11.0315 0.58 

8.24 056 

15.36 0 . .;.1 

14.1~ 

22.49 0.50 

28.62 

20.2:0: 0.4~ 

0.44 

6.9 

0.40 

7.79 0.31• 

0.34 

S.37 0.32 

9.0'/ 0.30 

10.62 0.2~ 

11.1 1 0.26 

12.$1.) 0.24 

·~.76 0.20 

19.61 O.Jg 

20.S7 0.16 

0.14 

47.S9 0.12 

43.97 0.10 

JS.21 0.08 

51.47 0.06 

8.73 

3.JQ 0.27 

0.26 

3. 1J 0.15 

13.11 0.24 

-t87 0.23 

13.59 0.22 

3.96 0.21 

IU 0.20 

7.39 0.19 

lJ.Jd 0.18 

10.3~ 0.17 

24.88 0.16 

12.:.: O. IS 

31.99 0.14 

054 0.978 1.957 

0.52 ()54$ 1.089 
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ANEXO 6.3.1 

PLANILLAS PERFILES LONGITUDINALES 
Y TRANSVERSALES RIO HUASCO. 

TABLA DE RESULTADOS HEC-RAS 

SECTOR 1 



Perfil Longitudinal 

Sector Pto Dist. Acum. Dist. Pare. Coord.X Coord. Y Cota 
1 0.0 0.0 286954.5 6849109.1 11.1 

1 2 502.0 502.0 287380.9 6848860.3 13.7 .... 
1 

3 1398.7 896.7 288129.3 6848428.0 16.8 ... o 4 1930.2 531.5 288628.3 6848295.8 19.4 -t> 
Gl 5 2705.2 775.0 289252.5 6847978.7 22.6 en 

6 3139.9 434.7 289632.2 6847807 .8 24.8 
1 7 3627.9 920.8 289823.4 6847362.4 27.4 

8 4060.7 -432.8 290219.2 6847213 .0 29.2 
9 4516.5 888.5 290667.9 6847139.8 32.2 

M 
10 5055.1 538.7 291175.2 6847018.3 35.7 ... 

o 11 5615.6 560.5 291663.4 6846843 .9 38.9 t) 
Gl en 12 61 14.4 498.8 292142.5 6846844.9 42.6 

13 6725 .0 610.6 292516.7 6846469.5 46.5 
14 7523.3 798.3 292936.9 6845830.3 50.7 

'i 15 8170.1 646.9 293557.1 6845958.6 54.3 
16 8935.0 764.9 294012.8 6845696.4 58.4 
17 9697.4 762.4 294656.3 6845628.9 63.4 

N 18 10408.4 711 .0 295253.7 6845532.1 67.9 ... 
19 11301.4 893.0 296041 .9 6845503 .9 74.5 o 

t) 20 11933.5 632.2 296618.8 6845642 .3 80.2 Gl en 21 12534.1 600.6 297165.7 6845571 .1 84.1 
22 13121 .9 587.8 297507.0 6845151.5 88.1 
23 13551 .1 429.2 297836.9 6844880.7 91.3 
24 141 92.4 641 .3 298469.3 6844906.0 96.9 



Perfiles transversales, Sector 1 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 13.14 15.64 
2 7.73 7.73 11.63 14.13 

..... 3 5.43 13.16 8.78 11.28 ..:. 4 17.38 30.54 8.40 10.90 a.. 5 31.59 62.13 8.78 11.28 
6 1.40 63.53 9.04 11.54 
7 9.01 72.54 12.71 15.21 
8 8.62 81.16 12.87 15.37 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0 .00 0.00 13.42 15.92 
2 4 .27 4.27 13.63 16.13 
3 10.83 15.1 o 10.94 13.44 

C't 4 4 .83 19.93 10.21 12.71 ..:. a.. 5 26.56 46.49 11.22 13.72 
6 17.90 64.39 10.2g 12.78 
7 14.59 78.98 10.94 13.44 
8 11.65 90.63 14.03 16.53 
9 4.68 95.31 14.37 16.87 

4414 
Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 

1 0.00 0.00 17.58 20.08 
2 5.26 5.26 17.13 19.63 
3 9.61 14.87 14.42 16.92 

~ 4 15.31 30.18 14.07 16.57 ¡.!. 
5 20.89 51 .07 14.28 16.78 a.. 
6 13.32 64.39 14.24 16.74 
7 11.21 75.60 14.42 16.92 
8 12.88 88.48 17.92 20.42 
9 4.62 93.10 18.11 20.61 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0 .00 0.00 19.30 21.80 
2 53.35 53.35 17.45 19.95 
3 3.94 57.29 17.10 19.60 

"" 4 4.11 61.40 16.98 19.48 ..:. 5 5.19 66.59 16.89 19.39 a.. 
6 5.50 72.09 16.92 19.42 
7 5.29 77.38 17.10 19.60 
8 4.46 81 .84 17.95 20.45 
9 16.68 98.52 17.67 20.17 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 21.64 24.14 
2 10.48 10.48 20.86 23.36 

&t) 3 5.43 15.91 20.51 23.01 
..:. 4 4.78 20.69 20.08 22.58 a.. 5 3 .33 24.02 20.12 22.62 

6 3 .1 4 27.16 20.18 22.68 
7 6.08 33.24 20.51 23.01 
8 8.00 41 .24 21.91 24.41 



Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 

1 0 .00 0.00 24.23 26 .73 
2 3.13 3.13 25.84 28.34 
3 1.08 4.21 26.50 29.00 
4 5 .51 9.72 22.70 25.20 

<o 5 3.58 13.30 22.16 24.66 .,!. 
6 4.96 18.26 22.27 24.77 a.. 
7 8.33 26.59 22.41 24.91 
8 12.34 38.93 22.70 25.20 
9 17.21 56.14 23.08 25.58 
10 4.96 61 .1 0 23.99 26.49 
11 6.20 67.30 25.29 27.79 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 

1 0.00 0.00 27.57 30.07 
2 3.11 3 .11 29.01 31 .51 
3 3.43 6.54 28.93 31.43 
4 10.50 17.04 26.54 29.04 

...... 5 4 .81 21.85 25.26 27.76 

.,!. 6 15.80 37.65 24 .94 27.44 
a.. 7 9.14 46 .79 24.89 27.39 

8 18.07 64.86 24.92 27.42 
9 12.12 76.98 25.26 27.76 
10 5.88 82.86 28.03 30.53 
11 6.00 88.86 28.06 30.56 
12 5.74 94.60 27.99 30.49 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 

1 0.00 0.00 29.36 31 .86 
2 3 .80 3.80 30.87 33.37 
3 4 .59 8.39 30.81 33.31 
4 5.96 14.35 29.07 31.57 
5 6.59 20.94 27.12 29.62 

c:o 6 22.04 42.98 26.72 29.22 .,!. 
a.. 7 9.12 52.10 26.71 29.21 

8 10.19 62.29 26.63 29.13 
9 7.82 70.11 27.12 29.62 
10 5.23 75.34 28.90 31.40 
11 5.41 80.75 30.67 33.17 
12 2.79 83.54 30.64 33.14 
13 3.08 86 .62 29.05 31 .55 
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Plan· Q·1 8 Rio Huasco Sector 1 RS· 4060 7 Profile· PF 1 .. 
E.G. Elev (m} 29.39 Element Left 08 ChanneJ RiQht OB 

VeiHead(m} 0.01 Wt n-Val. 0.045 

W.S. Elev (mi 29.38 Reach Len. Cml 407.49 423.15 444.79 

Crit W.S. Cm} Flow Area (m21 4 .82 

E.G. Slope (m/m) 0.003542 Asea (m2) 4.82 

Q Total (m3/s} 1.80 Flow (m3/s} 1.80 

Top Wldth (m) 32.04 Too WJdth Cml 32.04 

Vel Total (m/sl 0.37 Ava. Vet. lm/sl 0.37 

Max Chl Doth (m} 0 .25 Hvdr. Depth (ml 0.15 

Conv. Total (m3/s} 30.2 Conv. (m3/s) 30.2 

Length Wtd. (m) 423.15 Wetted Per. (m) 32.05 

MinCh El(m) 29.13 Shear (N/m2) 5.2.2 

Alpha 1.00 Stream Power (N/m s) 1.95 

Frctn Loss Cml 1.83 Cum Volume (1000 m3) 0.01 16.74 0.00 

C& E Loss(ml 0.00 Cum SA (1000 m2) 0.36 121.23 0.17 

Plan· Q·1 8 Río Huasco Sector 1 RS· 3627 9 Profile· PF 1 .. 
E.G. Elev (m) 27.56 Element Left 08 Channel Right08 

Vel Head (mi 0.01 wt. n-Val. 0.045 

W.S. Elev (m) 27.55 Reach Len. (m} 482.17 484.67 487.48 

CritW.S. (m} 27.48 Flow Area (m2} 4.52 

E.G. Slope (mlm) 0.005366 Asea Cm2l 4 .52 

Q Total (m31s) 1.80 Flow(m31sl 1.80 

Too W!dth (m} 37.44 Too Wldth (m) 37.44 

Vel Total (m/s} 0.40 Avo. Vel. (mis) 0.40 

Max Chl Opth (m} 0.16 Hvdr. Oepth Cml 0.12 

Conv. Total (m3/s) 24.6 Conv. (m3/s) 24.6 

Length Wtd (m} 484.67 Werted Per. (ml 37.44 

MilChEJ(m) 27.39 Shear (N/m21 6.36 

Alpha 1.00 Stream Power {N/m s) 2.53 

Frctn Loss (m} 2.53 Cum Volume f1000 m3} 0.01 14.76 0.00 

C& E Loss(m} 0.00 Cum SA (1000 m2} 0.36 106.53 0.17 

Plan· Q·1 8 Río Huasco Sector 1 RS· 3139 9 Profile· PF 1 . . 
E.G. Elev (m} 25.03 Elemenl Left08 Channel Right08 

Vel Head (m) 0.01 Wt.n-Val. 0.045 

W.S. Elev (m) 25.01 Reach Len. /ml 419.30 417.01 407.30 

CritW.S. (m) Flow Area (m21 3.58 

E.G. Slope (m/m} 0.005089 Area (m2) 3.58 

Q Total (m3/s) 1.80 Flow (m3/sl 1.80 

Top Wldth (m) 20.08 Too Wldth (ml 20.08 

V el Total (m/S} 0.50 Avo. Vel. (m/s) 0.50 

Max Chl Opth (m) 0.35 Hvdr. Depth (m} 0 .18 

Conv. Total (m3/s) 252 Conv. Cm31sl 25.2 

Length Wtd. (m) 417.01 Weti.ed Per. (m) 20.11 

Mil Ch El (m} 24.66 Shear (N/m2} 8.90 

Alpha 1.00 Stream Power IN/m s) 4.47 

Frctn Loss Cml 2.08 Cum V®me (1000 m3) 0.01 12.80 0.00 

C& E Loss(m) 0.00 Cum SA {1000 m2) 0.36 92.60 0.17 



Plan· 0·1 8 Río Huasca Sector 1 RS· 2705 2 Proftle· PF 1 .. 
E.G. Elev (m) 22.94 Element Left OB ehannel RightOB 

Vel Head (m) 0.02 Wt. n-Val. 0.045 

W.S. Elev (m) 22.93 Reach Len. (m) 707.46 695.79 700.23 

eritW.S.(_m} Flow Area (m2) 3.22 

E.G. Slope (m/m) 0.004899 Area (m2) 3.22 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Wldth (m) 14.94 Top Wldth (m) 14.94 

Vel Total (mis) 0.56 Avg. V el. (mis) 0.56 

Max Chl Dpth (m) 0.35 Hydr. Depth (m) 0.22 

eonv. Total (m3/s) 25.7 Conv. (m31s) 25.7 

Length wtd. (m) 695.80 Wetted Per. (m) 14.96 

Min Ch B(m) 22.58 Shear (Nim2) 10.34 

Alpha 1.00 Stream Power (N/m s) 5.78 

Frctn Loss (m) 3.28 eum Volume (1000 m3) 0.01 11 .38 0.00 

C & E Loss(m) 0.00 eum SA (1000 m2) 0.36 85.30 0.17 

Plan· Q·1 8 Río Huasca Sector 1 RS· 1930 2 Proftle· PF 1 .. 
E.G. Bev(m) 19.66 Element Left OB ehannel RightOB 

Vel Head(m) 0.01 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 19.65 Reach Len. (ml 514.96 516.21 516.34 

eritW.S.(_m} Flow Area (m2) 0.02 3.71 0.01 

E.G. Slope (mlm) 0.004537 Area (m2} 0.02 3.71 0.01 

Q Total (m3/s) 1.80 Flow (m3/s) 0.00 1.80 0.00 

Top Wldth (m) 20.96 Top Width (m) 0.59 20.09 0.28 

Vel Total (mis) 0.48 Avg. Vel. (m/s) 0.12 0.48 0.12 

Max ehl Dpth (m) 0.26 Hydr. Depth (m) 0.03 0.18 0.03 

Conv. Total (m3/s) 26.7 eonv. (m3/s) 0.0 26.7 0.0 

LenQth wtd. (m} 516.21 Wetted Per. (m} 0.59 20.10 0.28 

MinCh B(m) 19.39 Shear{_N/m2)_ 1.17 8.20 1.15 

Alp!Ja 1.01 Stream Power (Nim s) 0.14 3.98 0.14 

Frctn Loss (m) 2.85 Cum Volume_{1000 m3) 0.00 8.97 0.00 
e & E Loss (m) 0.00 eum SA (1000 m2} 0.15 73.11 0.07 

Plan· 0·1 8 Rio Huasca Sector 1 RS· 1398 7 Proftle· PF 1 . . 
E.G. 8ev(m} 16.81 Element Left OB ehannel RightOB 

Vel Head (m) 0.01 Wt. n-Val. 0.045 

W.S. Elev (m) 16.81 Reach Len. (m) 852.80 864.26 870.64 

CritW.S.(m) 16.73 Flow Area (m2) 4.66 
E.G. Slope (mlm) 0.006866 Area (m2) 4.66 

Q Total (m3/s} 1.80 Flow(m3/s) 1.80 

Top Wldth (m) 48.55 Top Wldth (m) 48.55 

Vel Total (mis} 0.39 Avg. Vel. (mis} 0.39 

Max ehl Opth (m} 0.23 Hydr. Oepth (m} 0.10 

eonv. Total (m3/s) 21.7 Conv. (m3/s) 21.7 

Length wtd. (m) 864.26 Wetted Per. (m) 48.56 

Min Ch El(m) 16.57 Shear (N/m2} 6.46 

Alpha 1.00 Stream Power (N/m s) 2.50 

Frctn Loss (m) 3.78 eum Volume (1000 m3) 6.81 

e & E Loss(m) 0.00 eum SA (1000 m2} 55.39 



Plan· Q 1 8 Río Huasco Sector 1 RS· 502 O Profile· PF 1 

E.G. Etev (m) 13.03 Element Left OB Channel Righ!OB 
Vel Heed(m) 0.01 Wt. n-Val. 0.045 
W.S.Bev(m) 13.02 Reach Len. (m) 494.56 493.45 493.86 
CritW.S. (m) 12.91 Flow Area (m2) 5.42 
E.G. Sbpe (mlm) 0.003027 Area (m2) 5.42 
Q Total (m3/s) 1.80 Flow (m3/s) 1.80 
ToPW'!lth (m) 38.31 Top Width (m) 38.31 
Vel To;al (mis) 0.33 Avg. Vel. (m/s) 0.33 
Max Clll Dpfh (m) 0.31 Hydr. Depth (m) 0.14 
Conv. Total (m3/s) 32.7 Conv. (m3/s) 32.7 
LenQth Wtd. (m) 493.45 Wetted Per. (m) 38.34 
MinCh8(m) 12.71 Shear (N/m2) 4.20 
Alpha 1.00 Stream Power (N/m s) 1.39 
Frctn l.:>ss (m) 1.86 Cum Volume (1000 m3) 2.45 
C & E [oss (m) 0.00 Oum SA (1000 rn2) 17.86 

Plan· 0·1 8 Río Huasco Sector 1 RS· O O Profile· PF 1 . . . . 
E.G. Elev (m) 11.17 8ement Left OB Channel _Big_hl OB 
Vel Head (m) 0.01 Wt. n-Val. 0.045 

W.S. Efev (m) 11.16 Reach Len. (m) 

CritW.S. (m) 11.07 Flow Area (m2) 4.50 

E.G. Slape (mlm) 0.004806 Area (m2) 4.50 

Q Total (m3/s) 1.80 Flow(m3/s) 1.80 

ToPWif'lth (m) 34.06 ToP Width (m) 34.06 

Vel Tol31 (mis) 0.40 Avg. Vel. (m/s) 0.40 

Max CH Dpth (m) 0.26 Hydr. Depth (11}} 0.13 

Conv. Total (m3/s) 26.0 Conv. (m3/s) 26.0 

Length Md. (m) Wetted Per. (m) 34.07 

MinCh3(m) 10.90 Shear (N/m2) 6.23 
Alpha ~ 1.00 Stream Power (N/m s) 2.49 

Frctn LQss (m) Cum Volume (1000 m3) 

C & E l.:>ss (m) Cum SA (1000 rn2) 
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Río Huasco, Sector 1 Q= 1.8 m3/s Plan: Caudal Medio Año 50% Q= 1.8 m3/s 
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HEC-RAS Plan· 0·1 8 Ríver· Río Huasoo Reach· Sector 1 Profile· PF 1 . . 
Reach RíverSta Q Total Mín Ch EI w.s. Elev C1itW.S. E.G. Elev E.G. Slope Ve! Chnl FlowArea TopWidtl) Froude # Chl 

(m3/s} (m) { m) (ml (m) (m/m) (mfs) (m2) (m) 

Sector 1 4060.7 1.80 29.13 29.38 29.39 0.003542 0.37 4.82 32.04 0.31 

Sector 1 3627.9 1.80 27.39 27.55 27.48 27.56 0.005366 0.40 4.52 37.44 0.37 

Sector 1 3139.9 1.80 24.66 25.01 25.03 0.005089 0.50 3.58 20.08 0.38 

Sector 1 2705.2 1.80 22.58 22.93 22.94 0.004899 0.56 3.22 14.94 0 .38 

Sector 1 1930.2 1.80 19.39 19.65 19.66 0.004537 0.48 3.73 20.96 0 .36 

Sector 1 1398.7 1.80 16.57 16.81 16.73 16.81 0.006866 0 .39 4.66 48.55 0 .40 

Sector 1 502,0 1.80 12.71 13.02 12.91 13.03 0.003027 0.33 5.42 38.31 0.28 

Sector 1 o:o 1.80 10.90 11 .16 11 .07 11 .17 0.004806 0.40 4.50 34.06 0.35 



Río Huasca, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Hu asco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Rlo Huasco, Sector 1 8.13 m3.'s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Hu asco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Hu asco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Huasco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Huasco, Sec:or 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Río Huasco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Plan· Q·8 13 Río Huasco Sector 1 RS· 4060 7 Profile· PF 1 . . 
E.G. Elev (m) 29.62 Element Left OB Channel RíqhtOB 

Vel Head(m) 0.02 Wt. n-Val. 0.045 

W.S. Elev (m) 29.60 Reach Len. (m) 407.49 423.15 444.79 

Crit W.S.(m} Flow Area (m2) 13.57 

E.G. Slope (m/m) 0.003886 Area (m2) 13.57 

Q Total {m3/s} 8.13 Flow (m3/s) 8.13 

Top Width (m) 47.65 Top Width (m) 47.65 

Vel Total(m/s) 0.60 Avo. Vel. (m/s) 0.60 

Max Chl Dpth (m) 0.47 Hydr. Depth (m) 0.28 

eonv. Total (m3/s) 130.4 eonv. (m31s) 130.4 

Length Wtd. (m) 423.15 Wetted Per. (m) 47.67 

Min eh El (m) 29.13 Shear (N/m2) 10.84 

Alpha 1.00 Stream Power (N/m s) 6.50 

Frctn Loss (m) 1.86 eum Volume (1000 m3) 0.55 46.18 0.28 

e & E Loss (m) 0.00 eum SA (1000 m2) 4.23 162.66 3.31 

Plan· Q·8 13 Río Huasco Sector 1 RS· 3627 9 Profile· PF 1 .. 
E.G. Elev (m) 27.76 Element Left OB Channel RightOB 

Vel Head (m) 0.02 Wt. n-Val. 0.045 

W.S. Elev (m} 27.74 Reach Len. (m} 482.17 484.67 487.48 

erit W.S. (m) 27.60 Flow Area (m2) 13.20 

E.G. Slope (rn!m) 0.004986 Area (m2) 13.20 

Q Total (m3/s) 8.13 Flow (m3/s) 8.13 

Top Widlh (m) 53.63 Top Width (m) 53.63 

Vel Total (m/s) 0.62 Avg. Vel. (m/s} 0.62 

Max ehl Dpth (m) 0.35 Hydr. Depth (m} 0.25 

Conv. Total (m3/s) 115.1 eonv. (m3/s} 115.1 

Lenoth Wtd. (m) 484.67 Wetted Per. (m) 53.64 

Min eh El(m) 27.39 Shear (N/m2) 12.03 

Alpha 1.00 Stream Power (N/m s) 7.41 

Frctn Loss (m) 2.45 eum Volume (1000 m3) 0.55 40.51 0.28 

e & E Loss (m) 0.00 eum SA (1000 m2) 4.23 141.23 3.31 

Plan· Q·8 13 Río Huasco Sector 1 RS· 3139 9 Profile· PF 1 .. 
E.G. Elev (m) 25.30 Element Left OB Channel Right OB 

Vel Head (m) 0.03 Wt. n-Val. 0.050 0.045 0050 

W.S. Elev (m) 25.27 Reach Len. (m) 419.30 417.01 407.30 

Crit W .S. (m) 25.10 Flow Area (m2) 0.00 10.26 0.12 

E.G. Slope (m/m) 0.005123 Area (m2) 0.00 10.26 0.12 

Q Total (m3/s) 8 .1 3 Flow (m3/s) 0.00 8.11 0.02 

Top Width (m) 32.57 Top Width (m) 0.10 29.21 3.25 

Vel Total (mis) 0.78 Avg. Vel. (m/s) 0.14 0.79 0.16 

Max ehl Dpth (m) 0.61 Hydr. Depth (m) 0.04 0.35 0.04 
eonv. Total (m3/s) 113.6 eonv. {m3/s) 0.0 113.3 0.3 

Length Wtd. (m) 416.99 Wetted Per. (m) 0.13 29.26 3.25 

Mineh El (m) 24.66 Shear (N/m2) 1.49 17.61 1.80 

Alpha 1.02 Stream Power (N/m s) 0.20 13.93 0.28 

Frctn Loss (m) 2.02 Cum Volume (1000 m3) 0.54 34.83 0.26 

C & E Loss (m) 0.00 Cum SA (1000 m2) 4.20 121.16 2.52 



Plan· Q·8 13 Río Huasco Sector 1 RS· 2705 2 Profile· PF 1 .. 
E.G. Elev (m) 23.28 Element Left 08 : hannel Right 0 8 
Vel Head (m) 0.04 Wt. n-Val. 0.050 0.045 0.050 
W.S. Elev (m) 23.24 Reach Len. (m) 707.46 695.79 700.23 
Crit W.S. (m) Flow Area (m2) 0.41 8.51 0.15 

E.G. Slope (m/m) 0.004572 Area (m2) 0.41 8.51 0.15 
Q Total (m3/s) 8.13 Flow (m3/s) 0.13 7.95 0.05 
Top Width (m) 22.21 Top Width (m) 3.57 17.33 1.31 

Vel Total (m/s) 0.90 Avg. Vel. (m/s) 0.32 0.93 0.32 
Max Chl Dpth (m) 0.66 Hydr. Depth (m) 0.11 0.49 0.11 

Conv. Total (m3/s) 120.2 Conv. (m3/s) 1.9 117.6 0.7 

Length Wtd. (m) 696.07 Wetted Per. (m) 3.57 17.36 1.33 

MinCh EI(mJ 22.58 Shear (N/m2) 5.14 21.98 5.08 

Alpha 1.07 Stream Power (N/m s) 1.64 20.54 1.61 

Frctn Loss (m) 3.34 Cum Volume (1000 m3) 0.46 30.92 0.20 
e & E Loss (m) 0.00 Cum SA (1000 m2) 3.43 111.45 1.59 

Plan· Q·8 13 Río Huasco Sector 1 RS· 1930 2 Profile· PF 1 .. 
E.G. Elev (m) 19.94 Element Left 08 Channel RiQht08 

Vel Head (m) 0.04 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 19.90 Reach Len. (m) 514.96 516.21 516.34 

e rit W.S. (m) Flow Area (m2) 0.51 8.68 0.24 

E.G. Slope (m/m) 0.005044 Area (m2) 0.51 8.68 0.24 

Q Total (m3/s) 8.13 Flow (m3/s) 0.20 7.83 0.09 

Top Width (m) 25.04 TopWidth (m) 3.38 20.09 1.58 

Vel Total (m/s) 0.86 Avg. Vel. (m/s) 0.40 0.90 0.40 

Max Chl Dpth (m) 0.51 Hydr. Depth (m) 0.15 0.43 0.15 

Conv. Total (m3/s) 114.5 eonv. (m3/s) 2.9 110.3 1.3 

Length Wtd. (m) 516.20 Wetted Per. (m) 3.39 20.1 0 1.60 

MinCh El(m) 19.39 Shear (N/m2) 7.40 21.37 7.30 

Alpha 1.06 Stream Power {N/m s) 2.96 19.28 2.89 

Frctn Loss (m) 2.96 eum Volume (1000 m3) 0.13 24.93 0.07 

C & E Loss(m) 0.01 eum SA {1000 m2) 0.98 98.44 0.58 

Plan· Q·8 13 Río Huasco Sector 1 RS· 1398 7 Profile· PF 1 .. 

E.G. Elev (m) 16.97 Element Left 08 01annel Right08 

Vel Head {m) 0.02 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 16.95 Reach Len. {m) 852.80 864.26 870.64 

Crit W.S. (m) 16.85 Flow Area (m2) 0.00 12.76 0.00 

E.G. Slope {m/m) 0.006589 Area (m2) 0.00 12.76 0.00 

Q Total (m3/s) 8.13 Flow {m3/s) 0.00 8.13 0.00 

Top Width (m) 60.95 Top Width {m) 0.11 60.73 0.11 

Vel Total (m/s) 0.64 Avg. Vel. (m/s) 0.10 0.64 0.1 0 

Max Chl Dpth {m) 0.38 Hydr. Depth {m) 0.01 0.21 0.01 

eonv. Total (m3/s) 100.2 Conv. (m3/s) 0.0 100.2 0.0 

LenQth Wtd. Cm) 864.26 Wetted Per. (m) 0.11 60.74 0.11 

MinCh El(m) 16.57 Shear {N/m2) 0.93 13.57 0.93 

Alpha 1.00 Stream Power (N/m s) 0.09 8.65 0.09 

Frctn Loss (m) 3.73 e um Volume (1000 m3) 0.00 19.40 0.00 

e & E Loss (m) 0.00 eum SA (1 000 m2) 0.08 77.58 0.14 



Plan· Q·813 Río Huasco Sector 1 RS· 502 O Profile· PF 1 . . .. 
E.G. Elev (m) 13.24 Element Left OB Channel RightOB 

Vel Head (m) 0.01 Wt. n-Val. 0.045 

W.S. Elev (m) 13.23 Reach Len. (m} 494.56 493.45 493.86 

CritW.S.(m) 13.05 Flow Area (m2} 15.78 

E.G. Slope (m/m) 0.003038 Area (m2) 15.78 

O Total (m3/s) 8.13 Flow(m3/s) 8.13 

Top Width (m) 57.82 Top Width (m) 57.82 

Vel Total (m/s) 0.52 Avg. Vel. (m/s) 0.52 

Max Chl Dpth (m) 0.52 Hydr. Depth (m} 0.27 

Conv. Total (m3/s) 147.5 Conv. (m3/s) 147.5 

Length Wtd. (m) 493.45 Wetted Per. (m) 57.88 

MinCh 8 (m) 12.71 Shear (N/m2) 8.13 

Alpha 1.00 Stream Power (N/m s) 4.19 

Frctn Loss (m) 1.86 Cum Volume (1000 m3) 0.00 7.07 0.00 

C& E Loss (m) 0.00 Cum SA (1000 m2} 0.03 26.35 0.10 

Plan· 0·8 13 Río Huasco Sector 1 RS· O O Prolile· PF 1 . . .. 
E.G. Elev (m) 11.37 Element Left OB Channel RightOB 

Vel Head (m) 0.02 Wt. n-Val. 0.050 0.045 0.050 

W.S.8ev(m) 11.35 Reach Len. (m) 

CritW.S. (m) 11.22 Flow Area (m2) 0.01 12.87 0.01 

E.G. Slope (m/m) 0.004800 Area (m2) 0.01 12.87 0.01 

O Total (m3/s) 8.13 Flow(m3/s) 0.00 8.13 0.00 

Top Width (m) 49.50 Top Width (m) 0.14 48.97 0.39 

Vel Total (mis) 0.63 Avg. Vel. (m/s) 0.14 0.63 0.15 

Max Chl Dpth (m) 0.45 Hydr. Depth (m} 0.04 0.26 0.04 

Conv. Total (m3/s) 117.3 Conv. (m3/s) 0.0 117.3 0.0 

Length Wtd. (m) Wetted Per. (m) 0.16 48.98 0.40 

MinCh8(m) 10.90 Shear(N/m2) 1.52 12.37 1.68 

Alpha 1.00 Stream Power (N/m s) 0.21 7.81 0.25 

Frctn Loss (m) Cum Volume (1000 m3) 

C & E Loss (m) Cum SA (1000 m2) 
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Río Huasco, Sector 1 8.13 m3/s Plan: Caudal Máximo Año 50%, Q= 8.13 m3/s 
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Legend 

EG PF1 

WS PF1 
·+ 

Crit PF 1 

Ground 

10+---r--.--r--.---.-~.--~--r--.--~--.--.--.---r--.--~-~--.--r--~ 
o 1000 2000 3000 4000 

Dístancia Acumulada (m) 



HEC-RAS Plan· Q·8 13 River: Río Huasco Reach· Sector 1 Profile· PF 1 .. 
Reach River Sta O Total Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopWidth Froude # Chl 

(m3/s) (m) (m) (m) (m) (mlml (mis) (m2) (m) 

Sector 1 4060.7 8.13 29.13 29.60 29.62 0.003886 0.60 13.57 47.65 0.36 
Sector 1 3627.9 8.13 27.39 27.74 27.60 27.76 0.004986 0.62 13.20 53.63 0.40 
Sector 1 3139.9 8.13 24.66 25.27 25.10 25.30 0.005123 0.79 10.38 32.57 0.43 
Sector 1 2705.2 8.13 22.58 23.24 23.28 0.004572 0.93 9.07 22.21 0.43 
Sector 1 1930.2 8.13 19.39 19.90 19.94 0.005044 0.90 9.43 25.04 0.44 
Sector 1 1398.7 8.13 16.57 16.95 16.85 16.97 0.006589 0.64 12.76 60.95 0.44 
Sector 1 502.0 8.13 12.71 13.23 13.05 13.24 0.003038 0.52 15.78 57.82 0.31 
Sector 1 0.0 8.13 10.90 11.35 11.22 11.37 0.004800 0.63 12.89 49.50 0.39 



ANEXO 6.3.2 

PLANILLAS PERFILES LONGITUDINALES 
Y TRANSVERSALES RIO HUASCO. 

TABLA DE RESULTADOS HEC-RAS 

SECTOR 2 



Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 73.33 75.83 
2 15.05 15.05 73.49 75.99 
3 13.66 28.71 72.79 75.29 

Q) 4 9.48 38.19 72.38 74.88 
't- 5 1.04 39.23 72.08 74.58 
t! 6 4.41 43.64 71.96 74.46 a.. 7 5.00 48.64 71.91 74.41 

8 4.32 52.96 72.14 74.64 
9 14.80 67.76 72.87 75.37 
10 8.41 76.17 72.37 74.87 
11 2.00 78.17 73.58 76.08 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 78.70 81.20 
2 2.49 2.49 78.00 80.50 
3 22.07 24.56 78.04 80.54 
4 18.66 43.22 78.46 80.96 

e 5 6.36 49.58 77.99 80.49 C'll 
t! 6 6.02 55.60 77.67 80.17 

a.. 7 2.11 57.71 77.69 80.19 
8 3.96 61.67 77.93 80.43 
9 3.97 65.64 78.26 80.76 
11 9.15 74.79 77.99 80.49 
12 22.10 96.89 78.22 80.72 
13 14.10 110.99 78.36 80.86 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 83.06 85.56 
2 36.98 36.98 83.03 85.53 
3 14.28 51.26 82.72 85.22 

't- 4 19.28 70.54 82.01 84.51 C'll 
t! 5 4.61 75.15 81.53 84.03 

a.. 6 4.74 79.89 81.56 84.06 
7 4.84 84.73 81.66 84.16 
8 4.12 88.85 82.11 84.61 
9 26.11 114.96 82.30 84.80 
10 27.46 142.42 82.29 84.79 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 88.98 91.48 
2 3.53 3.53 88.96 91.46 

C'll 3 10.05 13.58 85.96 88.46 
C'll 4 9.35 22.93 85.79 88.29 
t! 5 11.89 34.82 85.55 88.05 a.. 6 9.19 44.01 85.59 88.09 

7 14.77 58.78 85.99 88.49 
8 8.78 67.56 89.50 92.00 
9 4.16 71 .72 89.65 92.15 



Pe:files transversales, Sector 2 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 52.92 55.42 
2 18.24 18.24 52.76 55.26 
3 10.94 29.18 52.49 54.99 

t..t) 4 2.63 31.81 52.07 54.S7 
't- S 4.6S 36.46 51.89 54.39 
~ 6 3.75 40.21 51.78 54.28 
Q. 7 3.78 43.99 51.60 54.10 

8 2.66 46.65 52.33 54.83 
9 1.29 47.94 52.61 55.11 
10 6.39 54.33 52.84 S5.34 
11 4.S1 58.84 52.77 S5.27 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 57.34 S9.84 
2 35.31 35.31 57.35 59.85 

-a 3 2.66 37.97 56.17 58.67 
"':"-

...:. 4 3.31 41.28 56.02 S8.S2 
Q.. S 2.73 44.01 55.59 58.09 

6 2.31 46.32 55.96 S8.46 
7 3.43 49.75 56.21 S8.71 
8 13.25 63.00 57.21 S9.71 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 61.63 64.13 
2 24.32 24.32 61.86 64.36 
3 20.35 44.67 61.34 63.84 ..... 4 3.57 48.24 60.94 63.44 -...:. 5 4.66 52.90 60.92 63.42 

Q. 1-6 3.26 S6.16 60.98 63.48 
7 7.29 63.4S 61.34 63.84 
8 4.65 68.10 62.73 65.23 
9 6.43 74.53 63.44 65.94 
10 11.51 86.04 63.26 65.76 

Pto Dist. Parcial Dlst. Acum. Cota Cota Corr. 
1 0.00 0.00 66.63 69.13 
2 3.65 3.65 66.22 68.72 
3 14.35 18.00 66.34 68.84 

Q) 4 3.71 21.71 65.91 68.41 
~ 5 2.50 24.21 65.61 68.11 
)!. 6 2.60 26.81 65.36 67.86 
Q.. 7 2.30 29.11 65.48 67.98 

8 2.87 31.98 65.37 67.87 
9 2.66 34.64 66.87 69.37 
10 13.07 47.71 66.88 69.38 
11 13.35 61.06 67.47 69.97 



fr~', Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 91.73 94.23 t~l -:o · 
2 3.88 3.88 91.79 94.29 

(") 3 7.20 11.08 89.54 92.04 
C'¡ 4 10.20 21.28 88.92 91.42 
.,!.. 5 15.36 36.64 89.09 91.59 a.. 6 11.78 48.42 88.77 91.27 

11 
7 8.64 57.06 89.71 92.21 
8 6.87 63.93 91 .99 94.49 
9 5.12 69.05 92.08 94.58 
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Plan· a· 1 8 Río Huasco Sector 2 RS· 6826 1 Profile· PF 1 .. 
E.G. Elev (m) 91.62 Element Left 08 Charnel Riaht 08 
Vel Head (m) 0.01 Wt. n-Val. 0.045 

W.S. Elev (m) 91.61 Reach Len. (m) 424.10 426.45 434.06 

CritW.S.(m) 91.52 Fiow Area (m2) 4.52 

E.G. Slope (m/m) 0.004635 A•ea (m2) 4.52 

a Total (m31s) 1.80 Flow(m3/s) 1.80 

Top Widlh (m) 33.36 Top Width (m) 33.36 

Vel Total (m/s) 0.40 Avg. Vel. (m/s) 0.40 

Max Chl Dpth (m) 0.34 Hvdr. Deolh Cml 0.14 

Conv. Total (m3/s) 26.4 Conv. (m3/s) 2€.4 

Length Wtd. (m) 426.45 Wetted Per. (m) 33.38 

Min ChEI(m) 91 .27 Shear (N/m2) 6.15 

Alpha 1.00 Stream Power (N!m sl -
2.45 .. 

Frctn Loss (m) 3.36 Cum Volume (1000 m3) 16.25 0.10 

C& E Loss(m) 0.00 Cum SA (1000 m2) 81.25 1.47 

Plan· a· 1 8 Río Huasco Sector 2 RS· 6396 9 Profile· PF 1 . . 
E.G. EJev (m) 88.26 Element Left 08 Channel Riah!OB 

Vel Head (m) 0.02 \'Vl. n-Val. O.OL-5 

W.S. Elev (m) 88.23 Reach Len. (m) 536.94 547.01 545.52 

Crit W.S. (m) 88.20 Flow Area (m2) 2.69 

E.G. Slope (rnlm) 0.016252 Area (m2) 2.69 

a Total (m3/s) 1.80 Flow(m3/s) 1.80 

Top W!dlh (m) 23.49 Tcp W!dlh (m) 23.49 

V el Total (mis) 0.67 A11g. Vel. (m/s) 0.67 

Max Chl Dplh (m) 0.18 Hydr. Depth (m} 0.11 

Conv. Total (m3/s) 14.1 Conv. (m3/s) 14.1 

Length Wtd. (m) 547.01 Wetted Per. (m) 23.50 

MinChEI(m) 88.05 Shear (N/m2) 18.27 

Alpha 1.00 Stream Power (N/m s) 12.21 
... 

Frctn Loss (m) 3.88 Cum Volume (1000 m3) 14.71 0.10 

C & E Loss(m) 0.00 Cum SA (1000 m2l 69.12 1.47 

Plan· a· 1 8 Río Huasco Sector 2 RC::· 5809 1 Profile· PF 1 . . ~ . 
E.G. Elev (m) 84.37 Element Left 08 Chanrel RiohtOB 

Vel Head (m) 0.01 Wt n-Val. 0.045 

W.S. Elev (m) 84.36 Reach Len. (m) 555.47 551.55 548.81 

CritW.S.(m) Flow Area (m2) 3.40 

E.G. Stope (m/m) 0.003956 Area (m2) 3.4J 

a Total (m3/s) 1.80 Flcw(m3/s) 1.8J 

Top W!dlh (m) 14.57 T:>P W!dlh (m) 14.57 

Vel Total (m/S) 0.53 Avg. Vel. (m/s) 0.53 

Max Chl Dplh (m) 0.33 1 Hvdr. Depth (m) 0.23 

Conv. Total (m3/s) 28.6 Conv. (m3/s) 28.6 

Lenglh Wtd. (m} 551.55 Wetted Per. (m) 14.60 

MinCh El(m) 84.03 S'1ear (N/m2) 9.04 

Alpha 1.00 Stream Power (N/m s) 4.78 

Frctn Loss (m) 3.86 Cum Volume (1000 m3l 13.04 0.10 

C & E Loss (m) 0.00 Cum SA (1000 m2) 58.71 1.47 



Plan· Q· 1 8 Río Huasco Sector 2 RS· 5208 5 PrefiJe· PF 1 

E.G. Elev (m) 80.51 Element Left 08 ehannel Ríght08 

Vel Head (m) 0.04 Wt. n-Val. 0.045 0.050 

W.S. Elev (m) 80.47 Reach Len. (m) 591.60 593.38 596.93 

erít W.S. (m) Flow Area (m2) 2.06 0.01 

E.G. Slope (m/m) 0.015630 Area (m2) 2.06 0.01 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 0.00 

Top Width (m) 12.1 1 Top Wídth (m) 11.66 0.45 

Vel Total (m/s) 0.87 Avg. Vel. (mis) 0.87 0.18 

Max ehl Dpth (m) 0.30 Hvdr. Depth (m) o 18 0.02 

Conv. Total (m31s) 14.4 eonv. (m3/s) 14.4 0.0 

Lenc¡th Wtd. (m) 593.39 Wetted Per. (m) 11.68 0.45 

Min eh El(m) 80.17 Shear (Nim2) 27.03 2.84 

Alpha 1.01 Stream Power (Nim s) 23.61 0.50 

Frctn Loss (m) 5.78 eum Volume (1000 m3) 11.54 0 .09 

C & E Loss (m) 0 .01 eum SA (1000 m2) 51.48 1.35 

Plan· Q · 1 8 Río Huasco Sector 2 RS· 4576 4 Profile· PF 1 

E.G. Elev (m) 74.72 Element Left 08 Channel Riqht08 

Vel Head (m) 0 .02 Wt. n-Val. 0.045 0.050 

W.S. Elev (m) 74.70 Reach Len. (m) 790.02 788.71 785.88 

erit W.S. (m) 74.61 Flow Area (m2) 2.87 0.03 

E.G. Slope (mlm) 0.006652 Area (m2) 2.87 0.03 

Q Total (m3/s) 1.80 Flow (m3/s) 1.79 0.01 

Top Width (m) 15.31 Top Width (m) 14.14 1.17 

Vel Total (m/s) 0.62 Avg. Vel. (m/s ) 0.63 0.15 

Max Chl Dpth (m) 0.29 Hydr. Depth (m) 0.20 0.03 

eonv. Total (m31s) 22.1 eonv. (m3/s) 22.0 0.1 

Length Wtd. (m) 788.66 Wetted Per. (m) 14.1 6 1.17 

Mineh EI(m) 74.41 Shear (Nim2) 13.22 1.88 

Alpha 1.02 Stream Power (Nim s} 8.27 0.29 

Frctn Loss (m) 6.48 Cum Volume (1000 m3) 10.07 0.08 ... 
e & E Loss(m) 0.00 eum SA (1000 m2) 43.83 0.87 

Plan· Q · 1 8 Rio Huasco Sector 2 RS· 3683 4 Profile· PF 1 

E.G. Elev (m) 68.24 Element Left 08 e hannel Right08 

Ve!Head(m) 0.04 Wt. n-Val. 0.045 0.050 

W.S. Elev (m) 68.20 Reach Len. (m) 604.83 605.15 608.16 

Crit W.S. (m) 68.12 Flow Area (m2) 2 .02 0.10 

E.G. Slope (rnlm) 0.010400 Area (m2) 2.02 0.10 

Q Total (m31s} 1.80 Flow(m3/s} 1.75 0.05 

Top Width (m) 9.09 Top Width (m) 8.51 0.58 

Vel Total (mis) 0 .85 Ave¡. Vel. (mis) 0.87 0.56 

Max Chl Dpth (m) 0 .34 Hydr. Depth (m) 0.24 0.16 

Conv. Total (m31s) 17.7 Conv. (m3/s) 17.1 0.5 

Lenc¡th Wtd. (m) 605.19 Wetted Per. (m) 8.53 0.67 

Min Ch EI(m) 67.86 Shear (Nim2) 24.10 14.61 

Alpha 1.02 Stream Power (N/m s) 20.87 8 .15 

Frctn Loss (m) 4.50 Cum Volume (1000 m3) 8 .15 0.03 

e & E Loss (m) 0.01 Cum SA (1000 m2) 34.89 0.18 



Plan· Q· 1 8 Río Huasco Sector 2 RS· 2972 4 Profile· PF 1 

E.G. Elev (m) 63.73 Element Left 08 ehannel Righl08 
Vel Head (m) 0.02 Wt. n-Val. 0.045 
W.S. Elev (m) 63.72 Reach Len. (m) 646.54 647.05 65025 
entW.S. (m) 63.60 Flow Area (m2) 3. 12 

E.G. Slope (m/m) 0.005570 Area (m2) 3. 12 
Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Width (m) 15.19 Top Width (ml 15.19 

Vel Total (m/s) 0.58 Avg. Vel. (m/s) 0.58 
Max ehl Dpth (m) 0.30 Hvdr. Depth (m} 0.21 

eonv. Total (m3/s) 24.1 eonv. (m3/s) 24.1 

Lenc¡th Wtd. (m) 647.05 Wetted Per. (m) 15.22 

Min eh El(m) 63.42 Shear (N/m2) 11.20 

Alpha 1.00 Stream Power (N/m s) 6.46 

Frctn Loss (m) 5.06 eum Volume (1000 m3) 6.59 
e & E Loss (m) 0.00 eum SA (1000 m2) 27.72 

Plan· Q· 1 8 Río Huasco Sector 2 RS· 221 0 O Profile· PF 1 .. . . 

E.G. Elev (m) 58.68 Element Left 08 ehannel Righl08 

VeiHead (m) 0.04 Wt. n-Val. 0.045 

W.S. Elev (m) 58.64 Reach Len. (m) 528.35 525.86 524.72 

erit W.S. (m) 58.54 Flow Area (m2) 2.12 

E.G. Slope (m/m) 0.011769 Area (m2) 2.12 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Width (m) 10.10 Top Width (m) 10.10 

Vel Total (mis) 0.85 Avg. Vel. (m/s) 0.85 

Max ehl Dpth (m) 0.55 Hydr. Depth (m) 0.21 

eonv. Total (m3/s) 16.6 eonv. (m3/s) 16.6 

Length Wtd. (m) 525.86 Wetted Per. (m) 10.17 

MinehEI(m) 58.09 Shear (N/m2) 24.08 

AIQ_ha 1.00 Stream Power (N/m s) 20.42 

Frctn Loss (m) 4.09 eum Volume (1000 m3) 4.90 .. 
e & E Loss (m) 0.01 eum SA (1000 m2) 19.54 

Plan· Q· 1 8 Río Huasco Sector 2 RS· 1445 1 Profile· PF 1 

E.G. Elev (m) 54.58 Element Left 08 e hannel RiQht 08 

Vel Head (m) 0.02 Wt. n-Val. 0.045 

W.S. Elev (m) 54.56 Reach Len. (m) 632.94 634.84 634.75 

entW.S. (m) 54.43 Flow Area (m2) 3.00 

E.G. Slope (m/m) 0.005521 Area (m2) 3.00 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

TC>¡:JWidth(m) 13.59 Top Width (m) 13.59 

Vel Total (m/s) 0.60 Avg. Vel. (m/s) 0.60 

Max ehl Dpth (m) 0.46 Hvdr. Depth {m) 0.22 

eonv. Total (m3/s) 24.2 eonv. (m3/s) 24.2 

Length Wtd. (m) 634.84 Wetted Per. (m) 13.66 

Mineh El (m) 54.10 Shear(N/m2} 11.88 

Alpha 1.00 Stream Power (N/m s) 7.13 

Frctn Loss (m) 3.29 eum Volume (1000 m3) 3.55 

e & E Loss (m) 0.00 eum SA (1000 m2) 13.31 



f 
Plan· a· 1 8 Río Huasco Sector 2 RS· 798 3 Profile· PF 1 .. 

"' E.G. Elev (m) 51.29 E1ement Left OB Channel RightOB 

Vel Head (m) 0.03 Wt. n-Val. 0.045 

W.S. Elev (m\ 51.25 Reach Len. (m) 766.60 764.97 764.65 

CñtW.S. (m) 51.03 Flow Area (m2) 2.26 

E.G. S1ooe (mlm\ 0.004881 Area (m2) 2.26 

a Total (m3/s\ 1.80 Flow (m3/s) 1.80 

Top Width (m\ 6.01 ToD Wldth (m} 6.01 

Vel Total Cmls\ 0.79 Ava. Vel. (m/s) 0.79 

Max Chl Dpth (m\ 0.70 Hvdr. Depth (m) 0.38 

Conv. Total (m3/s\ 25.8 Conv. (m3/s) 25.8 

Length Wtd. (m\ 764.97 Wetted Per. (m) 6.18 

Min 018 (m) 50.55 Shear (N/m2) 17.53 

Alpha 1.00 Stream Power (N/m s) 13.94 

Frctn Loss (m) 4.55 Cum Volume (1000 m3) 1.88 

C & ELoss (m) 0.00 Cum SA (1000 m2) 7.09 

Plan· a· 1 8 Río Huasco Sector 2 RS· O O Profile· PF 1 . . .. 
E.G. 8ev(m) 46.73 Element Left OB Channel Right OB 

Vel Head (m\ 0.02 Wt. n-Val. 0.045 

W.S.Bev(m) 46.71 Reach Len. Cm) 

CritW.S.(m) 46.62 Flow Area (m2) 2.65 

E.G. Slope Cmlm\ 0.007413 Area (m2) 2.65 

a Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Width (m\ 12.51 TOD Width (m} 12.51 

Vel Total (mis) 0.68 Ava. Vel. (mis) 0.68 

Max Chl Dpth (m) 0.31 Hvdr. Depth (m) 0.21 

Conv. Total (m3/s) 20.9 Conv. Cm3/s\ 20.9 

Length Wtd. (m) Wetted Per. (m) 12.56 

MinCh 8 (m) 46.40 Shear (N/m2) 15.35 

Alpha 1.00 Stream Power (N/m s) 10.42 

Frctn Loss (m) Cum Volume (1000 m3) 

e& E Loss (m) Cum SA (1000 m2) 

.. 
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Río Huasco, Sector 2 Q= 1.8 m3/s Plan: Caudal Medio Año 50% Q= 1.8 m3/s 
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HEC-RAS Plan· Q· 1 8 River· Río Huasco Reach· Sector 2 Profile· PF 1 .. 
Reach RíverSta QTotal Mi1 Ch El W.S. Elev CritW.S. E.G. Elev E.G. Sio~ Vel Chnl Flow Area Top Width Froude# Chl 

(m3/s) (m) (m) (m) (m) (m/m} (m/s) (m2) (m} 

Sector 2 6826.1 1.80 91 .27 91 .61 9152 91.62 0.004635 0.40 4 .52 33.36 0.35 
Sector 2 6396.9 1.80 88.05 88.23 88.20 88.26 0.016252 0.67 2.69 23.49 0.63 
Sector 2 5809.1 1.80 84.03 84.36 84.37 0.003956 0.53 3.40 14.57 0.35 
Sector 2 5208.5 1.80 80.17 80.47 80.51 0.015630 0.87 2.07 12.11 0.66 
Sector 2 4576.4 1.80 74.41 74.70 74.61 74.72 0.006652 0.63 2.90 15.31 0.44 
Sector 2 3683.4 1.80 67.86 68.20 68.12 68.24 0.010400 0.87 2.11 9.09 0.57 
Sector 2 2972.4 1.80 63.42 63.72 63.60 63.73 0 .005570 0.58 3.12 15.19 0.41 
Sector2 2210.0 1.80 58.09 58.64 58.54 58.68 0.011769 0.85 2.12 10.10 0.59 
Sector 2 1445.1 1.80 54.10 54.56 54.43 54.58 0.005521 0.60 3.00 13.59 0.41 

Sector 2 798.3 180 50.55 51.25 51 .03 51.29 0.004881 0.79 2.26 6.01 0.41 
Sector 2 0.0 1.80 46.40 46.71 46.62 46.73 0.007413 068 2.65 12.51 0.47 
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Río Huasco, Sector 2 Q= 8.13 m3/s Plan: Caudal Máximo Año 50% Q= 8.13 m3/s 
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Río Huasca, Sector 2 Q= 8.13 m3/s Plan: Caudal Máximo Año 50% Q= 8.13 m3/s 
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Plan· Q· 8 13 Río Huasca Sector 2 RS· 68261 Profile· PF 1 .. 
E.G. Bev(m) 91.83 Element Left OB Channel RiahtOB 

Vel Head (m) 0.03 Wt. n-Val. :>.045 

W.S. Elev (m) 91.80 Reach Len. (m) 424.10 426.45 434.06 

CritW.S. (m) 91.65 Flow Area (m2) 11.47 

E.G. Slope (mlm) 0.005088 Area (m2) 11.47 

Q Total (m3/s) 8.13 Flow (m3/s) 8.13 

Top Wldth (m) 38.33 Top Width (m) 38.33 

Vel Total (mis) 0.71 Avg. Vel. (mis) 0.71 

Max Chl Oplh (m) 0.53 Hydr. Depth (m) 0.30 

Conv. Total (m3/s) 114.0 Conv. (m3/s) 114.0 

Length Wtd. (m) 426.45 Wetted Per. (m) 38.38 

MinCh B(m) 91.27 Shear (N/m2) 14.92 

Alpha 1.00 Stream Power (N/m s) 10.57 

Frctn Loss {m) 3.36 Cum Volume (1000 m3) 6.13 41 .75 2.86 
e & E Loss (m) 0.00 Cum SA (1000 m2) 60.80 100.47 29.06 

Plan· Q· 8 13 Río Huasca Sector 2 RS· 6396 9 Profile· PF 1 .. 
E.G. EJev (m) 88.47 Element Left OB Channel RiQhtOB 
Vel Head (m) 0.04 Wt. n-Val. 0.045 

W.S. Bev(m) 88.42 Reach Len. (m) 536.94 547.01 545.52 
Crit W.S. (m) 88.35 Flow Area (m2) 8.69 
E.G. Slope (mlm) 0.013809 Area (m2) 8.69 
Q Total (m3/s) 8.13 Flow (m3/s) 8.13 

Top Width (m) 40.46 Too Width (m) 40.46 

Vel Total (mis) 0.94 Avg. Vel. (m/s) 0.94 

Max Chl Dpth (m) 0.37 Hydr. Depth (m) 0.21 

Conv. Total (m3/s) 69.2 Conv. (m3/s) 69.2 
Length Wtd. (m) 546.94 Wetted Per. (m) 40.47 
MnChB(m) 88.05 Shear (N/m2) 29.06 

AJpha 1.00 Stream Power (N/m s) 27.20 
Frctn Loss (m) 3.74 Cum Volume (1000 m3) 6.13 37.45 2.86 
C& ELoss (m) 0.00 Cum SA (1000 m2) 60.80 83.67 29.06 

Plan· Q · 8 13 Río Huasca Sector 2 RS· 5809 1 PrefiJe· PF 1 .. 
E.G. Bev(m) 84.73 Element Left OB Channel RiahtOB 
Vel Head (m) 0.04 Wt. n-Val. 0.050 0.045 0.050 
W.S. Elev(m) 84.69 Reach Len. (m) 555.47 551.55 548.81 
Crit W.S. (m) Flow Area (m2) 0.43 9.02 0.42 
E.G. Slope (rnlm) 0.004067 Area (m2) 0.43 9.02 0.42 
Q Total (m31s) 8.13 Flow (m3/s) 0.11 7.96 0.0€ 
Top Width (m) 33.86 Top Wldth (m) 4.83 18.31 10.7:: 

Vel Total (mis) 0.82 Avg. Vel. (mis) 0.25 0.88 0.1~ 

Max Chl Opth (m) 0.66 Hydr. Depth (m) 0.09 0.49 0.04 
Conv. Total (m3/s) 127.5 Conv. (m3/s) 1.7 124.8 1.(• 

Length Wtd. (m) 551.84 Wetted Per. (m) 4.84 18.36 10.7¿ 

Min Ch El (m) 84.03 Shear (N/m2l 3.55 19.59 1.5E. 

AJpha 1.12 Stream Power (N/m sl 0.90 17.29 0.2~· 

Frctn Loss (m) 4.01 Cum Volume (1000 m3) 6.02 32.60 2.75 

C & E Loss (m) 0.00 Cum SA (1000 m2) 59.50 67.60 26.1~ 



Plan· O· 8 13 Río Huasco Sector 2 RS· 5208 5 Profile· PF 1 

E.G. Elev (m) 80.71 Element Left OB ehannel Right OB 

Vel Head (m) 0.07 Wt. n-Val. 0 .050 0 .045 0 .050 

W.S. Elev (m) 80.64 Reach Len. (m) 591.60 593.38 596.93 

erit W.S. (m) 80.64 Flow Area(m2) 2.95 4.10 1.65 

E.G. Slope (m/m) 0.016570 Area (m2) 2.95 4.10 1.65 

O Total (m3/s) 8.13 Flow (m3/s) 1.67 5.69 0.77 

Top Width (m) 62.40 Top Width (m) 28.81 12.09 21 .50 

Vel Total (m/s) 0.94 Avg. Vel. (m/s) 0.56 1.39 0.47 

Max ehl Dpth (m) 0.47 Hydr. Depth (m) 0.10 0.34 0.08 

eonv. Total (m3/s) 63.2 eonv. (m3/s) 12.9 44.2 6.0 

Len¡:¡th Wtd. (m) 593.51 Wetted Per. (m) 28.83 12.11 21 .51 

Mineh El (m) 80.17 Shear (N/m2) 16.61 55.01 12.44 

Alpha 1.64 Stream Power (N/m s) 9.39 76.43 5.82 

Frctn Loss (m) 5.21 eum Volume (1000 m3) 5.08 28.99 2.18 

e & E Loss (m) 0.01 eum SA (1 000 m2) 50.16 59.21 17.30 

Plan· a· 8 13 Río Huasco Sector 2 RS· 4576 4 Profile· PF 1 

E.G. Elev (m) 75.05 Element Left OB ehannel RightOB 

Vel Head (m) 0.05 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 75.00 Reach Len. {m) 790.02 788.71 785.88 

erit W.S. (m) 74.82 Flow Area {m2) 0.17 7.29 1.48 

E.G. Slope (m/m) 0 .005420 Area (m2) 0.17 7.29 1.48 

a Total (m3/s) 8.13 Flow (m3/s) 0.04 7.43 0.66 

Top Width {m) 27.31 Top Width (m) 2.80 14.77 9.74 

Vel Total (m/s) 0.91 Av¡:¡. Vel. (m/s) 0.23 1.02 0 .44 

Max ehl Dpth {m) 0.59 Hydr. Depth (m) 0.06 0.49 0 .15 

eonv. Total (m3/s} 110.4 eonv. {m3/s) 0 .5 101.0 8.9 

Length Wtd. {m) 788.54 Wetted Per. {m) 2.80 14.82 9.79 

MinehEI(m) 74.41 Shear (N/m2) 3.22 26.15 8.03 

Alpha 1.17 Stream Power {N/m s) 0.73 26.66 3.57 

Frctn Loss (m) 6.42 eum Volume (1000 m3) 4.16 25.61 1.25 

e & E Loss (m) 0.01 eum SA (1000 m2) 40.81 51.24 7 .97 

Plan· a· 8 13 Río Hu asco Sector 2 RS· 3683 4 Profile· PF 1 

E.G. Elev (m) 68.62 Element Left OB e hannel RightOB 

Vel Head {m) 0. 12 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 68.50 Reach Len. (m) 604.83 605.15 608.16 

erit W.S. {m) Flow Area (m2) 0.03 4.92 0.35 

E.G. Slope (rn!m) 0 .013573 Area (m2) 0.03 4.92 0.35 

a Total (m3/s) 8.13 Flow (m3/s) 0.01 7.77 0.35 

Top Width {m) 12.16 Top Width {m) 0.77 10.27 1.12 

Vel Total {m/s) 1.53 Av¡:¡. Vel. (m/s) 0.29 1.58 0.98 

Max ehl Dpth (m) 0.64 Hydr. Depth {m) 0.04 0.48 0.31 

eonv. Total (m3/s) 69.8 eonv. (m3/s) 0.1 66.7 3.0 

LenQth Wtd. (m) 605.21 Wetted Per. (m) 0.78 10.31 1.28 

Mineh El (m) 67.86 Shear (N/m2) 5.92 63.52 36.49 

A lpha 1.03 Stream Power (N/m s) 1.73 100.42 35.88 

Frctn Loss (m) 4.53 eum Volume {1000 m3) 4.08 20.79 0.53 

e & E Loss (m) 0 .02 eum SA (1000 m2) 39.40 41.37 3.71 



Plan· Q· 8 13 Rio Huasco Sector 2 RS· 2972 4 Profile· PF 1 

E.G. Elev (m) 64.07 Element Left 08 Channel Right ::>8 

Vel Head (m) 0.04 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 64.02 Reach Len. (m} 646.54 647.05 650 25 

erit W.S. (m) 63.83 Flow Area (m2) 0.67 8.68 o J6 

E.G. Slope (m/m) 0.004737 Area (m2) 0.67 8.68 o J6 

Q Total (m3/s) 8.13 Flow (m3/s) 0.19 7.93 0.::>2 

Top Width (m) 26.63 Top Width (m) 7.23 18.78 0.62 

Vel Total (m/s} 0.86 Avg. Vel. (m/s) 0.28 0.91 0.27 

Max ehl Dpth (m) 0.60 Hydr. Depth (m) 0.09 0.46 0.09 

eonv. Total (m3/s) 118.1 eonv. (m3/s} 2.7 115.2 0.2 

Length Wtd. (m) 647.07 Wetted Per. (m) 7.23 18.81 0.65 

Mineh El (m) 63.42 Shear (N/m2} 4.29 21.43 4.11 

Alpha 1.09 Stream Power (N/m s) 1.21 19.57 1.12 

Frctn Loss (m) 5.04 eum Volume (1000 m3} 3.86 16.68 0.41 

e & E Loss (m) 0.01 eum SA (1000 m2) 36.98 32.58 3 18 

Plan· Q· 8 13 Río Huasco Sector 2 RS· 2210 O Profile· PF 1 

E.G. Elev (m} 59.02 Element Left 08 Channel Right08 

Vel Head (m} 0.12 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 58.90 Reach Len. (m) 528.35 525.86 524.72 

erit W.S. (m) Flow Area (m2) 0.06 5.12 0.23 

E.G. Slope (mlm) 0.015116 Area (m2) 0.06 5.12 0.23 

Q Total (m3/s) 8.13 Flow (m3/s) 0.03 7.98 0.12 

Top Width (m) 14.76 Top Width (m) 0.51 11.78 2.47 

Vel Total (m/s) 1.50 Avg. Vel. (m/s) 0.54 1.56 0.50 

Max ehl Dpth (m) 0.81 Hydr. Depth (m) 0.11 0.43 0.09 

eonv. Total (m3/s) 66.1 eonv. (m3/s) 0.3 64.9 J.9 

Length Wtd. (m) 525.88 Wetted Per. (m) 0.56 11.86 2.48 

Mineh El (m) 58.09 Shear (N/m2) 15.34 63.97 13.78 

Alpha 1.06 Stream Power (N/m s) 8.31 99.81 6.96 

Frctn Loss (m) 4.04 Cum Volume (1000 m3) 3.63 12.22 0.31 

e & E Loss(m) 0.02 eum SA(1000 m2) 34.47 22.69 2.17 

Plan· Q· 8 13 Rio Huasco Sector 2 RS· 1445 1 Profile· PF 1 

E.G. Elev (m) 54.96 Element Left OB Channel RightOB 

VeiHead(m) 0.05 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 54.91 Reach Len. (m) 632.94 634.84 634.76 

Crit W.S. (m) 54.67 Flow Area (m2) 0.35 8.00 0.01 

E.G. Slope (m/m) 0.004639 Area (m2) 0.35 8.00 0.01 

Q Total (m3/s) 8.13 Flow (m3/s) 0.15 7.98 0.00 

Top Width (m) 17.29 Top Width (m) 2.10 14.84 0.35 

Vel Total (m/s) 0.97 Avg. Vel. (m/s) 0.41 1.00 0.15 

Max ehl Dpth (m) 0.81 Hydr. Depth (m) 0.17 0.54 0.04 

eonv. Total (m3/s) 119.4 Conv.Jm3/s) 2.1 117.2 0.0 

Length Wtd. (m) 634.73 Wetted Per. (m) 2.13 14.95 0.36 

MinChEI(m) 54.10 Shear (N/m2) 7.55 24.35 1.69 

Alpha 1.04 Stream Power (N/m s) 3.10 24.30 026 

Frctn Loss (m) 3.16 Cum Volume (1000 m3) 3.52 8.77 0.25 

e & E Loss (m) 0.00 eum SA (1000 m2) 33.78 15.69 1.43 



Plan· a· 813 Río Huasco Sector 2 RS· 798 3 Profite· PF 1 .. 

E.G. EJev (m} 51.80 Etement LeftOB Channel RightOB 

V el Head (m} 0.08 Wt. n-Val. 0.050 0.045 0.050 
W.S. Elev(m) 51 .72 Reach Len. (m) 766.60 764.97 764.65 
CritW.S. (m) 51.46 Ftow Area {m2) 2.37 5.53 0.35 

E.G. Slope (m/m) 0.005340 Area (m2) 2.37 5.53 0.35 
a Total (m3/s} 8.13 Flow(m3/s) 0.80 7.17 0.16 
Top Width (m} 30.94 Top Width (m) 21.59 7.46 1.89 
Vel Total (m/s) 0.99 Avg. Vel. (m/s) 0.34 1.30 0.47 

Max Chl Dpth (m} 1.17 Hydr. Oepth (m) 0.11 0.74 0.19 
Conv. Total (m3/s) 111.3 Conv. (m3/s} 10.9 98.1 2.3 
Length Wtd. (m) 765.21 Wet!ed Per. (m} 21 .60 7.74 1.93 

MinChEI (m) 50.55 Shear( N/m2) 5.76 37.39 9.54 
Alpha 1.54 Stream Power (N/m s} 1.93 48.50 4.48 

Frctn Loss (m) 4.78 Cum Volume (1000 m3) 2.66 4.47 0.13 

C & E Loss(ml 0.01 Cum SA {1000 m2) 26.28 8.61 0.72 

Plan· a· 8 13 Río Huasco Sector 2 RS· O O Profite· PF 1 

E.G. Elev (m) 47.01 EJement Left OB Channel Right 08 

Vel Head (m) 0.05 Wt n-Val. 0.050 0.045 
W.S. Elev (m) 46.96 Reach Len. (m) 

CritW.S. (m} 46.91 Flow Area (m2) 4.56 6.17 
E.G. Slope (m/m) 0.007401 Area (m2) 4.56 6.17 
a Total {m3/s) 8.13 Ftow (m3/s} 1.65 6.48 
Top Wldth (m) 62.04 Top Width (m) 46.98 15.06 

Vel Total (m/s} 0.76 Avg. Vel . (m/s} 0.36 1.05 

Max Chl Doth (m) 0.56 Hydr, Depth (m) 0.10 0.41 
Conv. Total (m3/s} 94.5 Conv. (m3/s) 19.2 75.3 
Length Wtd. (m} Wetted Per. (m} 47.07 15.17 
MinChEI(m} 46.40 Shear (N/m2) 7.03 29.53 
Alpha 1.57 Stream Power (N/m s) 2.55 31 .00 
Frctn Loss (m) Cum Volume (1000 m3l 

C& Eloss(m) CUQl SA (1000 m2) 
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Río H uasco, Sector 2 Q= 8.13 m3/s Plan: Caudal Máximo Año 50% Q= 8.13 m3/s 
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HEC-RAS Plan· Q· 8 13 River· Río Huasco Reach· Sector 2 Profite· PF 1 

Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chl 

(m3/s) (m} (m} (m) (m} (m/ m) (m/s) (m2) (m) 

Sector 2 6826.1 8.13 91.27 91.80 91.65 91.83 0.005088 071 11.47 3833 0.41 

Sector 2 6396.9 8.1 3 88.05 88.42 88.35 88.47 0.013809 094 8.69 40.46 0.64 

Sector 2 5809.1 8.13 84.03 8469 84.73 0.004067 0.88 9.87 33.86 0.40 

Sector 2 5208.5 8.13 80.17 8064 80.64 80.71 0.016570 1.39 8.69 62.40 0.76 

Sector 2 4576.4 8.13 74.41 75.00 74.82 75.05 0.005420 1 02 8.94 27 31 0.46 

Sector 2 3683.4 8.13 67.86 68.50 68.62 0.013573 1.58 5.30 12.16 0.73 

Sector 2 2972.4 8.13 63.42 64.02 63.83 64.07 0.004737 0.91 9.40 26.63 0.43 

Sector 2 221 0.0 8.1 3 58.09 58.90 59.02 0.015116 1.56 5.40 14.76 0.76 

Sector 2 1445.1 8.13 54.10 54.91 54.67 54.96 0.004639 1.00 8.37 17.29 0.43 

Sector 2 798.3 8.13 50.55 51 .72 51.46 51.80 0.005340 1 30 825 30.94 0.48 

Sector 2 0.0 8.1 3 46.40 46.96 46.91 47.01 0.007401 1.05 10.73 62.04 0.52 



ANEXO 6.3.3 

PLANILLAS PERFILES LONGITUDINALES 
Y TRANSVERSALES RIO HUASCO. 

TABLA DE RESULTADOS HEC-RAS 

SECTOR 3 



Perfiles transversales, Sector 3 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 32.00 34.50 
2 2.71 2.71 33.18 35.68 
3 2.87 5.58 33.10 35.60 
4 4.57 10.15 31.50 34.00 
5 6.76 16.91 29.95 32.45 

O) 
6 7.80 24.71 29.40 31.90 .,!. 7 11.63 36.34 29.70 32.20 a.. 
8 15.82 52.16 29.69 32.19 
9 11 .60 63.76 30.21 32.71 
10 6.06 69.82 32.23 34.73 
11 5.87 75.69 34.1 1 36.61 
12 1.56 77.25 34.15 36.65 
13 4.81 82.06 32.06 34.56 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 33.98 36.48 
2 22.53 22.53 33.63 36.13 
3 3.37 25.90 33.36 35.86 

o 4 2.63 28.53 33.20 35.70 

""" 2.89 33.22 35.72 .,!. 5 31.42 

a.. 6 2.81 34.23 33.02 35.52 
7 2.89 37.1 2 33.54 36.04 
8 2.96 40.08 34.11 36.61 
9 11.55 51.63 33.90 36.40 
10 17.06 68.69 33.94 36.44 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 38.01 40.51 
2 24.08 24.08 37.39 39.89 

""" 
3 3.26 27.34 36.68 39.18 

""" 4 1.41 28.75 36.48 38.98 
.,!. 5 2.59 31.34 36.44 38.94 
a.. 6 2.56 33.90 36.41 38.91 

7 3.82 37.72 36.74 39.24 
8 18.10 55.82 37.44 39.94 
9 15.27 71.09 37.71 40.21 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 41.35 43.85 
2 9.42 9.42 40.56 43.06 

C'-1 3 31.09 40.51 40.51 43.01 
""" .,!. 4 2.53 43.04 40.13 42.63 

a.. 5 3.08 46.12 40.48 42.98 
6 3.18 49.30 40.65 43.15 
7 3.20 52.50 40.65 43.15 
8 34.95 87.45 41.02 43.52 



Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 44.37 46.87 
2 30.43 30.43 44.33 46.83 
3 24.80 55.23 44.53 47.03 
4 1.51 56.74 44.01 46.51 

(") 5 3.40 60.14 43.90 46.40 ...... 
t-!. 6 2.36 62.50 43.98 46.48 
~ 7 2.58 65.08 43.99 46.49 

8 2.69 67.77 44.08 46.58 
9 2.97 70.74 44.50 47.00 
10 8.76 79.50 44.63 47.13 
11 3.57 83.07 44.58 47.08 
12 11.09 94.16 44.74 47.24 

Pto Dist. Parcial Dist. Acum. Cota Cota Corr. 
1 0.00 0.00 49.33 51.83 
2 7.85 7.85 49.01 51.51 

~ 3 16.41 24.26 49.21 51.71 
...... 4 0.70 24.96 48.85 51.35 
t-!. 5 2.14 27.10 48.24 50.74 
~ 6 1.25 28.35 48.05 50.55 

7 3.37 31.72 48.85 51.35 
8 9.21 40.93 50.66 53.16 
9 7.03 47.96 51.88 54.38 
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Río Huasco, Sector 3 Q= 1.8 m3/s Plan: Caudal Medio Año 50% Q= 1.8 m3/s 
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Río Huasca, Sector 3 Q= 1.8 m3/s Plan: Caudal Medio Año 50% Q= 1.8 m3/s 
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Plan· Q·1 8 Río Huasco Sector 3 RS· 3462 6 Profile· PF 1 .. 
E.G. Elev (m) 51.23 Element Left OB ehannel RightOB 

• Vel Head(m) 0.05 Wt. n-Val. 0.045 

W.S. Elev (m) 51.18 Reach Len. (m) 766.60 764.97 764.65 

erit W.S._(m) 51 .03 Flow Area (m2) 1.85 

E.G. Slope (mlm) 0.008401 Area (m2) 1.85 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Wídth (m) 5.46 Top Width (m) 5.46 

Vel Total (m/s) 0.97 Avg. Vel. (m/s) 0.97 

Max ehl Dpth (m) 0.63 Hydr. Depth (m) 0.34 

eonv. Total (m3/s) 19.6 eonv. (m3/s) 19.6 

LenQth Wtd. (m) 764.97 Wetted Per. (m) 5.61 

Min eh El (m) 50.55 Shear (N/m2) 27.19 

Alpha 1.00 Stream Power (N/m s) 26.45 

Frctn Loss (m) 4.45 Cum Volume (1000 m3) 0.68 9.16 0.01 

e & E Loss (m) 0.01 Cum SA (1000 m2) 15.77 49.03 042 

• Plan· Q·1 8 Río Huasco Sector 3 RS· 2664 3 Profile· PF 1 . . 
E.G. Elev (m) 46.77 Element Left OB ehannel RiQhtOB 
Ve! Head (m) 0.02 Wt. n-Val. 0.045 
W.S. Elev (m) 46.75 Reach Len. (m) 529.25 531 .59 528.73 
Crit W.S. (m) 46.62 Flow Area (m2) 3.17 

E.G. Slope (mlm) 0.004272 Area (m2) 3.17 

Q Total (m3/sl 1.80 Flow (m3/s) 1.80 

Top Width (m) 12.92 Top Width (m) 12.92 

Vel Total (mis) 0.57 Avg. Vel. {m/s) 0.57 

Max ehl Dpth (m) 0.35 Hydr. Depth (m) 0.25 

eonv. Total {m3/s) 27.5 Conv. (m3/s) 27.5 

LenQth Wtd. (m) 531 .34 Wetted Per. (m) 12.98 

Mineh El(m) 46.40 Shear (N/m2) 10.24 

Alpha 1.00 Stream Power (N/m s) 5.81 

Frctn Loss (m) 3.65 Cum Volume (1000 m3) 0.68 7.24 0.01 .. e & E Loss (m) 0.00 Cum SA (1 000 m2) 15.77 42.00 0.42 

Plan· Q·1 8 Río Huasco Sector 3 RS· 2053 7 Profile· PF 1 .. 
E.G. Elev (m) 43.1 1 Element Left OB ehannel RiqhtOB 

Vel Head (m) 0.03 Wt. n-Val. 0.050 0.045 

W.S. Elev (m) 43.08 Reach Len. (m) 477.98 479.04 475.51 
Crit W.S. (m) 43.07 Flow Area (m2) 1.36 1.59 

E.G. Slope (m/m) 0.012848 Area (m2) 1.36 1.59 

Q Total (m3/s) 1.80 Flow (m3/s) 0.38 1.42 
Top Width (m) 38.77 Top Width {m) 31 .31 7.46 
Vel Total (m/s) 0.61 Avg. Vel. (m/s) 0.28 0.89 

Max Chl Dpth (m) 0.45 Hydr. Depth (m) 0.04 0.21 

eonv. Total (m3/s) 15.9 Conv. (m3/s) 3.3 12.5 

Length Wtd. (m) 478.93 Wetted Per. (m) 31 .31 7.51 
MinChEI(m) 42.63 Shear {N/m2) 5.46 26.66 
Alpha 1.73 Stream Power (N/m s) 1.53 23.84 
Frctn Loss (m) 3.81 Cum Volume (1000 m3) 0.32 5.98 0.01 

e & E Loss(m) 0.00 eum SA (1000 m2) 7.48 36.59 0.42 



Plan· Q·1 8 Río Huasco Sector 3 RS· 1554 9 Profile· PF 1 .. 
E.G. Elev (m) 39.29 Element Left OB Channel Righl 08 
Vel Head (m) 0.02 Wt. n-Val. 0.045 0.050 
W.S. Elev (m) 39.27 Reach Len. (m) 517.99 518.42 519.82 
Crit W.S. (m) 39.14 Flow Area (m2) 2.75 0.01 
E.G. Slope (m/m) 0.005414 Area (m2) 2.75 0.01 
Q Total (m3/s) 1.80 Flow (m3/s) 1.80 o 00 
Top Width (m) 11.65 Top Width (m) 10.81 o 85 
Vel Total (mis) 0.65 Avg. Vel. (m/s) 0.65 e 09 
Max Chl Dpth (m) 0.36 Hydr. Depth (m) 0.25 e 02 

Conv. Total (m31s) 24.5 Conv. (m3/s) 24.4 o).Q 

Length Wtd. (m) 518.42 Wetted Per. (m) 10.84 085 
MinCh El (m) 38.91 Shear (Nim2) 13.45 o 87 

Atpha 1.01 Stream Power (N/m s) 8.81 0.08 

Frctn Loss (m) 3.32 Cum Volume (1000 m3) 4.94 0.00 

C & E Loss (m) 0.00 Cum SA (1000 m2) 32.21 022 

Plan· Q·1 8 Río Huasco Sector 3 RS· 994 4 Profile· PF 1 .. , 
E.G. Elev (m) 35.97 Element Left OB Channel RightOB 

Vel Head (m) 0.03 Wt. n-Val. 0.045 

W.S. Elev (m) 35.94 Reach Len. (m) 524.05 521.74 525.06 

Crit W.S. (m) 35.84 Flow Area (m2) 2.55 

E.G. Slope (m/m) 0.007714 Area (m2) 2.55 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Width (m) 11.72 Top Width(m) 11.72 

Vel Total (m/s) 0.70 Avg. Vel. (m/s) 0.70 

Max Chl Dpth (m) 0.42 Hydr. Depth (m) 0.22 

Conv. Total (m3/s) 20.5 Conv. (m3/s) 20.5 

Length Wtd. (m) 521.74 Wetted Per. (m) 11.78 

MinCh El(m) 35.52 Shear (N/m2) 16.41 

Alpha 1.00 Stream Power (N/m s) 11.56 

Frctn Loss (m) 3.70 Cum Volume (1000 m3) 3.56 

C& E Loss(m) 0.00 Cum SA (1000 m2) 26.37 
f 

Plan· Q·1 8 Río Huasco Sector 3 RS· 455 8 Profile· PF 1 .. 
E.G. Elev (m} 32.26 Element Left OB Channel RightOB 

Vel Head (m) 0.01 Wt. n-Val. 0.045 

W.S. Elev(m) 32.25 Reach Len. (m) 450.75 454.62 448.7 9 

Crit W.S. (m) 32.15 Flow Area (m2) 4.09 

E.G. Slope (mlm) 0.006557 Area (m2) 4.09 

Q Total (m3/s) 1.80 Flow (m3/s) 1.80 

Top Width (m) 33.73 Top Width (m) 33.73 

Vel Total (m/s) 0.44 Avg. Vel. (mis) 0.44 

Max Chl Dpth (m) 0.35 Hydr. Depth {m) 0.12 

Conv. Total (m3/s) 22.2 Conv. (m3/s) 22.2 

Lenoth Wtd. (m\ 454.62 Wetted Per. (m) 33.75 

MinCh El(m) 31.90 Shear (N/m2) 7.79 

Alpha 1.00 Stream Power (N/m s) 3.43 

Frctn Loss (m) 2.90 Cum Volume {1000 m3) 1.83 

C & E Loss (m) 0.00 Cum SA (1000 m2) 14.51 



Plan· 0 ·1 8 Rio Huasc:o Sector 3 RS· O O Profile· PF 1 . . .. 
E.G. 8ev(m) 29.36 Element LeftOB Channel RightOB 
Vel Head (m) 0.01 Wl n-Val. 0.045 
W.S. Elev (m) 29.35 Reach Len. (m) 
Crit W.S.(m) 29.28 Flow Area (m2) 3.97 
E.G. Slope (mfm) 0.006202 Area (m2) 3.97 
Q Total (m3/s) 1.80 Flow (m3/s) 1.80 
Top Wldth (m) 30.11 Top Width (m) 30.11 
Vel Total (mfs) 0.45 Avg. Vel. (mis) 0.45 
Max Chl Dpth (m) 0.22 Hydr. Depth (m) 0.13 

Conv. Total (m3/s) 22.9 Conv. (m3/s) 22.9 
Length Wtd. (m) Wetted Per. (m) 30.12 
MinChB (m) 29.13 Shear (N/m2) 8.02 
Alpha 1.00 Stream Power (N/m s) 3.63 
Frctn Loss (m) Cum Volume (1000 m3) 
C & E Loss (m) Cum SA (1000 m2) 



Río Huasco, Sector 3 Q= 1.8 m3/s Plan: Caudal Medio Año 50% Q= 1.8 m3/s 
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HEC RAS Plan· Q·1 8 River. Río Huasco Reactr Sector 3 Profile· PF 1 - . . 
Reach RiverSta O Total WinChB W.S. Elev CritW.S. E.G. Bev E.G. Slope Vel Chnl FlowArea TopWidth Froude#Chl 

(m3/s) (m) (m) (m) (ml (m/m) (mts) (m2) (m) .. 
Sector3 3462.6 1.80 50.55 51.18 51.03 51.23 0.008401 0.97 1.85 5.46 0.53 

Sector 3 2664.3 1.80 46.40 46.75 46.62 46.77 0.004272 0.57 3.17 12.92 0.37 

Sector 3 2053.7 1.80 42.63 43.08 43.07 43.11 0.012848 0.89 2.94 38.77 0.62 

Sector 3 1554.9 1.80 38.91 39.27 39.14 39.29 0.005414 0.65 2.76 11.65 0.41 

Sector 3 994.4 1.80 35.52 35.94 35.84 35.97 0.007714 0.70 2.55 11.72 0.48 

Sector 3 455.8 1.80 31.90 32.25 32.15 32.26 0.006557 0.44 4.09 33.73 0.40 

Sector 3 0.0 1.80 29.13 29.35 29.28 29.36 0.006202 0.45 3.97 30.11 0.40 
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Río Huasca, Sector 3 Q= 8.13 m3/s Plan: Caudal Máximo Año 50% Q= 8.1~ m3/s 
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Río Hu asco, Sector 3 Q= 8.13 m3/s Plan: Caudal Máximo Año 50% Q= 8.13 m3/s 
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Plan· a·8 13 Río Huasco Sector 3 RS· 3462 6 Profile· PF 1 .. 
E.G. 8ev(m) 51.76 8ement Left OB ehannel Ri_g_ht OE 
Vel Head (m) 0.12 Wt. n-Val. 0.050 0.045 0.05C 
W.S. Elev (m) 51.65 Reach Len. (m) 766.60 764.97 764.65 
entW.S.(m) 51.46 Flow Area (m2) 1.01 4.98 0.22 

E.G. Slooe (m/m) 0.008531 Area (m2) 1.01 4.98 0.22 
a Total (m3/s) 8.13 Flow (m3/s) 0.31 7.70 0.12 

Too Width (m) 23.49 Top Width (m) 14.64 7.34 1.51 

Vel Total (mis) 1.31 Avg. Vel. (m/s) 0.31 1.55 0.51 
Max ehl Dpth (m) 1.10 Hydr. Depth (m) 0.07 0.68 0.15 

eonv. Total (m3/s) 88.0 eonv. (m3/s) 3.4 83.4 1.2 
Length Wtd. (m) 765.22 Wetted Per. (m) 14.64 7.60 1.54 
MinCh8(m) 50.55 Shear (N/m2) 574 54.77 12.20 
Alpha 1.33 Stream Power (N/m s) 1.78 84.76 6.25 
Frctn Loss (m) 4.70 e um Volume (1000 m3) 8.00 22.53 1.38 
e & E Loss (m) 0.03 eum SA (1000 m2) 59.63 60.87 11 .71 

Plan· a ·8 13 Río Huasco Sector 3 RS· 2664 3 Profile· PF 1 .. 
E.G. 8ev(m) 47.03 Element Left OB Channel RightOó 
Vel Head (m) 0.03 Wt. n-Val. 0.050 0.045 0.000 
W.S. 8ev (m) 47.00 Reach Len. (m) 529.25 !:31.59 528.73 
entW.S.(m) Flow Area (m2) 6.53 6.78 0.00 
E.G. Slope (mlm) 0.004640 Area (m2) 6.53 6.78 0.00 
Q Total (m3/s) 8.1 3 Flow (m3/s) 2.23 5.90 0.00 
Top Width (m) 67.60 Top Widlh (m) 51.93 15.43 0.24 
Vel Total (mis) 0.61 Avg. Vel. (mis) 0.34 0.87 0.02 
Max ehl Dpth (m) 0.60 Hydr. Deplh (m) 0.13 0.44 0.00 
eonv. Total (m3/s) 119.3 eonv. (m3/s) 32.7 86.6 0.0 
Length Wtd. (m) 530.58 Wetted Per. (m) 52.06 15.55 0.24 
MinCh 8 (m) 46.40 Shear (N/m2) 5.71 19.84 

Alpha 1.56 Stream Power (N/m s) 1.95 17.27 

Frctn Loss (m) 3.75 eum Volume (1000 m3) 5.11 18.04 1.29 
e & E Loss (m) 0.00 eum SA (1000 m2) 34.12 52.16 11.04 

Plan· a·8 13 Río Huasco Sector 3 RS· 2053 7 Profile· PF 1 .. 
E.G. Elev (m} 43.28 Element Left 08 Channel Rjg_ht 08 
Vel Head (m} 0.04 Wt. n-Val. 0.050 0.045 0.050 
W.S. Elev (m} 43.23 Reach Len. (m) 477.98 479.04 475.51 
eritW.S. (m) 43.19 Flow Area (m2) 6.31 2.89 0.58 
E.G. Slope (mlm) 0.012085 Area (m2} 6.31 2.89 0.58 
a Total (m3/s) 8.13 Flow (m3/s) 4.59 3.35 0.18 
Top Width (m) 52.92 Top Width (m) 33.14 8.79 10.99 
Vel Total (mis) 0.83 Avg. Vel. (mis} 0.73 1.16 0.31 
Max ehl Opth (m) 0.60 Hydr. Depth (m) 0.19 0.33 0.05 
Conv. Total (m3/s) 74.0 eonv. (m3/s) 41.8 30.5 1.7 
Length Wtd. (m) 478.51 Wetted Per. (m) 33.15 8.84 10.99 
MinCh8(m) 42.63 Shear (N/m2) 22.57 38.76 6.31 
Alpha 1.24 Stream Power (Nfm s) 16.42 44.96 1.96 
Frctn Loss (m) 3.60 eum Volume (1000 m~ 1.71 15.47 1.13 
e & E Loss (m) 0.00 eum SA (1000 m2) 11.60 45.72 8.07 



Plan· Q·813 Río Huasco Sector 3 RS· 1554 9 Prolile· PF 1 .. 
E.G. Elev {m) 39.67 Element Left 08 Channel Riqht08 

Vel Head {m} 0.05 Wt. n-Val. 0.045 0.050 

W.S. Elev {m) 39.62 Reach Len. {m} 517.99 518.42 519.82 

erit W.S. (m} Flow Area (m2) 6.81 1.89 

E.G. Slope (mim) 0.005133 Area {m2} 6.81 1.89 

Q Total (m3/s) 8.13 Flow (m3/s) 7.23 0.90 

Top Width (m) 22.30 Top Width {m} 12.41 9.89 

Vel Total (mis} 0.93 Avg. Vel. (m/s) 1.06 0.48 

Max ehl Dpth (m) 0.71 Hydr. Depth (m} 0.55 0.19 

eonv. Totaljm3/~. 113.5 eonv. (m3/s) 100.9 12.5 

Length Wtd. (m} 518.50 Wetted Per. (m) 12.49 9.89 

Min eh El (m} 38.91 Shear (Nim2) 27.44 9.62 

Alpha 1.18 Stream Power (Nim s) 29.15 4.57 

Frctn Loss (m} 3.36 eum Volume (1000 m3} 0.20 13.14 0.55 

e & E Loss (m) 0.00 eum SA (1000 m2) 3.68 40.64 3.11 

Plan· Q·8 13 Río Huasco Sector 3 RS· 994 4 Profile· PF 1 .. 
E.G. Elev (m} 36.31 Element Left 08 ehannel Right08 

Vel Head {m) 0.07 Wt. n-Val. 0.050 0.045 0.050 

W.S. Elev (m) 36.24 Reach Len. (m) 524.05 521 .74 525.06 

erit W.S. (m) 36.10 Flow Area {m2) 0.39 6.64 0.10 

E.G. Slope (m/m) 0.008436 Area (m2) 0.39 6.64 0.10 

Q Total {m3is) 8.13 Flow (m3is) 0.10 7.99 0.04 

Top Width (m) 22.70 Top Width (m) 7.07 14.59 1.04 

Vel Total (mis) 1.14 Avg. Vel. (mis) 0.27 1.20 0.39 

Max ehl Dpth (m) 0.72 Hydr. Depth (m} 0.05 0.45 0.10 

eonv. Total (m3is) 88.5 eonv. (m3/s) 1.1 87.0 0.4 

Length Wtd. (m) 521 .76 Wetted Per. (m} 7.07 14.66 1.06 

Mineh El(m) 35.52 Shear (N/m2) 4.54 37.45 8.12 

Alpha 1.09 Stream Power (Nim s) 1.20 45.07 3.18 

Frctn Loss (m) 3.84 eum Volume (1000 m3) 0.10 9.66 0.03 

e & E Loss{m} 0.01 Cum SA (1000 m2) 1.85 33.64 0.27 

Plan· Q·8 13 Río Huasco Sector 3 RS· 455 8 Profile· PF 1 .. 
E.G. Elev (m) 32.46 Element Left OB Channel Right OB 

Vel Head (m} 0.03 Wt. n-Val. 0.045 

W.S. Elev(m)_ 32.43 Reach Len. (m) 450.75 454.62 448.79 

erit W.S. {m) 32.31 Flow Area (m2) 10.90 

E.G. Slope (m!m) 0.006469 Area (m2) 10.90 

Q Total {m3/s) 8.13 Flow (m3/s) 8.13 

Top Width (m) 40.44 Top Width (m) 40.44 

Vel Total (m/s) 0.75 Avg. Vel. {mis) 0.75 

Max ehl Dpth {m) 0.53 Hydr. Depth (m) 0.27 

eonv. Total (m3/s) 101.1 eonv. (m3is) 101.1 

Length Wtd. (m) 454.62 Wetted Per. (m) 40.47 

Mineh El(m) 31.90 Shear (N/m2) 17.09 

Alpha 1.00 Stream Power (Nim s) 12.74 

Frctn Loss (m) 2.88 Cum Volume (1000 m3) 5.08 

e & E Loss (m) 0.00 Cum SA (1000 m2) 19.28 



Plan· Q·8 13 Río Huasco Sector 3 RS· O O Profile· PF 1 

E.G. Elew (m) 29.58 Element Left os Channel · Righ:OB 

Vel Heai! (m) 0.03 Wt. n-Val. 0.045 

W.S. El€\' (m) 29.55 Reach Len. (m) 

CritW.S (m) 29.42 Flow Area (m2) 11.46 

E.G. Slo::>e {m/m) 0.006207 Area (m2} 11.46 

Q Total m3/s) 8.12 Flow {m3/s) 8.13 

Top Wid:h (m) 44.4C Top Width (m) 44.40 

Vel Tota (m/s) 0.71 AvQ. Vel. (m/s) 0.71 

Max Chl Dpth (m) 0.42 Hydr. Depth (m) 0.26 

Conv. Total (m3/s) 103.2 Conv. (m3/s) 103.2 

Length \Vtd. (m) Wetted Per. {m) 44.41 

MinChEI(m) 29 1 :;. 1 Shear (N/m2) 15.70 

Alpha 1.00 Stream Power (N/m s) 11.14 
Frctn Loss (m) Cum Volume (1000 m3) 

C & E Loss(m) Cum SA (1000 m2) 
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HEC-RAS Plan· Q·813 River. Río Huasco Reactr Sector 3 Profile· PF 1 .. 
Reach RiverSta O Total MnCh8 W.S.Eiev CritW.S. E.G. Sev E.G. Slope Vel Chnl FlowArea TopWidlh Fraude #Chl 

(m3/s) (m) (m) (m) (m) (m/m\ (m/s\ (m2) (m) 

Sector 3 3462.6 8.13 50.55 51.65 51.46 51 .76 0 .008531 1.511 ñ.21 23.49 0.60 

Sector 3 2664.3 8.13 46.40 47.00 47.03 0.004640 0.87 13.31 67.60 0.42 

Sector 3 2053.7 8.13 42.63 43.23 43.19 43.28 0.012085 1.16 9.79 52.92 0.65 

Sector 3 1554.9 8.13 38.91 39.62 39.67 0.005133 1.06 8.70 22.30 0.46 

Sedu1 3 994.4 8.13 3G.G2 30.24 30.10 30.31 0.000430 1.20 7.13 22.70 0.57 

Sector 3 455.8 8.13 31.90 32.43 32.31 32.46 0.006469 0.75 10.90 40.44 0.46 

Sector 3 0.0 8.13 29.13 29.55 29.42 29.58 0.006207 0.71 11.46 44.40 0.45 
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ANEXO 6.4.1 

MEMORIA DE CÁLCULO PARA EL DISEÑO 
DEL SISTEMA DE DRENAJE 

DESARROLLO EJEMPLO CÁLCULO 
ESPACIAMIENTO, CAUDAL EVACUADO Y 

DIÁMETRO DE DRENES 



MEMORIA DE CÁLCULO ESPACIAMIENTO, 
CAUDAL EVACUADO Y DIÁMETRO DE DRENES 

l. ESPACIAMIENTO DE DRENES 

Cálculo de espaciamiento de drenes, predio Rol 141 - 6 

Variables 

l. Porosidad drenable 

2. Conductividad hidráulica 

3. Profundidad de drenes 

4. Profundidad estrata impermeble 

5. Coef. Rugosidad de Manning 

6. Longitud de drenes 

7. Intervalo de recarga 

8. Pendiente de dren 

9. altura máxima del nivel freático 
sobre los drenes (ht inicial) 

1 O. Recarga por evento (riego) 

Primera iteración 

Utilizando distancia de drenes de 100 m 

21,75 % 

6 m! día 

1,74 m 

10 m 

0,018 

200 m 

5 días 

0,1 ~o 

0,1 m 

18,8 mm ó 0,0188 m 

Ri =recarga instantánea (m día-1
) =recarga/ porosidad drenable 

h0 = Ri + altura máxima del nivel freático (m) 

Despejando h1 en la ecuación de Glover y Dumm 

1 



Donde: 

L =distancia entre drenes (m) 

K= conductividad hidráulica (m día-1) 

t = intervalo entre recargas (días) 

p = porosidad drenable (%) 

ho = altura del nivel freático sobre los drenes al inicio del periodo de drenaje (m) 

ht = altura del nivel freático sobre los drenes al final del período de drenaje (m) 

D = d + ha =espesor de la región de flujo (m) 
2 

d = estrata equivalente, distancia desde el fondo de los drenes a la estrata 

impermeable (m) 

Se tiene que h1 = 

(
ln(l,16h

0
) Jr

2 

KI_}tJ 
h ==e pL 

t 

o bien, despejando elln(1,16h0 ): 

1,16 h 0 

1r 
2 KDt 

e pL2 

y 

D=(d+ ';)=((10-1,74)+ ;) (m) 

Luego se tiene que cumplir que h1 inicial (0,1 m) debe ser igual a h1 en la última recarga. 

N° recarga Fecha Intervalo Recarga Ri ho ht 
(días) (mm) (m) (m) (m) 

¡o 01-Ene 5 18,8 0,09 0,19 0,07 
20 05-Ene 5 18,8 0,09 0,16 0,06 
30 10-Ene 5 18,8 0,09 0,14 0,05 
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N° recarga Fecha Intervalo Recarga Ri ho ht 
(días) (mm) (m) (m) (m) 

40 15-Ene 5 18,8 0,09 0,14 0,05 
so 20-Ene 5 18,8 0,09 0,14 0,05 
60 25-Ene 5 18,8 0,09 0,14 0,05 
70 30-Ene 5 18,8 0,09 0,14 0,05 
80 04-Feb 5 18,8 0,09 0,14 0,05 
90 09-Feb 5 18,8 0,09 0,14 0,05 
lOO 14-Feb 5 18,8 0,09 0,14 0,05 
110 19-Feb 5 18,8 0,09 0,14 0,05 
120 24-Feb 5 18,8 0,09 0,14 0,05 
130 01-Mar 5 18,8 0,09 0,14 0,05 
14° 06-Mar 5 17,5 0,08 0,13 0,05 
15° li-Mar 5 17,5 0,08 0,13 0,05 
16° 16-Mar 5 17,5 0,08 0,13 0,05 
170 21-Mar 5 17,5 0,08 0,13 0,05 
18° 26-Mar 5 17,5 0,08 0,13 0,05 
19° 31-Mar 5 17,5 0,08 0,13 0,05 
20° 05-Abr 5 17,5 0,08 0,13 0,05 
210 10-Abr 5 17,5 0,08 0,13 0,05 
22° 15-Abr 5 17,5 0,08 0,13 0,05 
23° 20-Abr 5 17,5 0,08 0,13 0,05 
24° 25-Abr 5 17,5 0,08 0,13 0,05 
25° 30-Abr 5 17,5 0,08 0,13 0,05 
26° 05-May 5 17,5 0,08 0,13 0,05 
270 10-May 5 17,5 0,08 0,13 0,05 
280 15-May 5 17,5 0,08 0,13 0,05 
29° 20-May 5 17,5 0,08 0,13 0,05 
30° 25-May 5 17,5 0,08 0,13 0,05 
31° 30-May 5 17,5 0,08 0,13 0,05 
32° 04-Jun 5 17,5 0,08 0,13 0,05 
33° 09-Jun 5 17,5 0,08 0,13 0,05 
34° 14-Jun 5 17,5 0,08 0,13 0,05 
35° 19-Jun 5 17,5 0,08 0,13 0,05 
36° 24-Jun 5 17,5 0,08 0,13 0,05 
37° 29-Jun 5 17,5 0,08 0,13 0,05 
38° 04-Jul 5 17,5 0,08 0,13 0,05 
39° 09-Jul 5 18,8 0,09 0,13 0,05 
40° 14-Jul 5 18,8 0,09 0,14 0,05 
41° 19-Jul 5 18,8 0,09 0,14 0,05 
42° 24-Jul 5 18,8 0,09 0,14 0,05 
43° 29-Jul 5 18,8 0,09 0,14 0,05 
44° 03-Ago 5 18,8 0,09 0,14 0,05 
45° 08-Ago 5 18,8 0,09 0,14 0,05 
46° 13-Ago 5 18,8 0,09 0,14 0,05 
47° 18-Ago 5 18,8 0,09 0,14 0,05 
48° 23-Ago 5 18,8 0,09 0,14 0,05 
49° 28-Ago 5 18,8 0,09 0,14 0,05 
50° 02-Sep 5 18,8 0,09 0,14 0,05 
51° 07-Sep 5 18,8 0,09 0,14 0,05 
52° 12-Sep 5 18,8 0,09 0,14 0,05 
53° 17-Sep 5 18,8 0,09 0,14 0,05 
54° 22-Sep 5 18,8 0,09 0,14 0,05 
55° 27-Sep 5 18,8 0,09 0,14 0,05 
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N° recarga Fecha Intervalo Recarl!a Ri ho ht 
(días) (mm) (m) (m) (m) 

56° 02-0ct 5 18,8 0,09 0,14 0,05 
57° 07-0ct 5 18,8 0,09 0,14 0,05 
58° 12-0ct 5 18,8 0,09 0,14 0,05 
59° 17-0ct 5 18,8 0,09 0,14 0,05 
60° 22-0ct 5 18,8 0,09 0,14 0,05 
61° 27-0ct 5 18,8 0,09 0,14 0,05 
62° 01-Nov 5 18,8 0,09 0,14 0,05 
63" 06-Nov 5 18,8 0,09 0,14 0,05 
64° 11-Nov 5 18,8 0,09 0,14 0,05 
65° 16-Nov 5 18,8 0,09 0,14 0.05 
66" 21-Nov 5 18,8 0,09 0,14 0,05 
67° 26-Nov 5 18,8 0,09 0,14 0,05 
68" 01-Dic 5 18,8 0,09 0,14 0,05 
69" 06-Dic 5 18,8 0,09 0,14 0,05 
70° 11-Dic 5 18,8 0,09 0,14 0,05 
710 16-Dic 5 18,8 0,09 0,14 0,05 
no 21-Dic 5 18,8 0,09 0,14 0,05 
730 26-Dic 5 18,8 0,09 0,14 0,05 
74° 31-Dic 5 18,8 0,09 0,14 0,05 

h1 en la última recarga es igual a 0,05 m. Por lo tanto no se cumple la condición y el 
espaciamiento de drenes debe ser mayor 

Segunda iteración 

Utilizando distancia de drenes de 122 m 

No 

recarga Fecha Intervalo Recarga h ho ht 
(días) (mm) (m) (m) (m) 

0,10 
¡o 01-Ene 5 18,8 0,09 0,19 0,10 
20 05-Ene 5 18,8 0,09 0,19 0,10 
30 10-Ene 5 18,8 0,09 0,19 0,10 
40 15-Ene 5 18,8 0,09 0,19 0,10 
so 20-Ene 5 18,8 0,09 0,19 0,10 
60 25-Ene 5 18,8 0,09 0,19 0,10 
70 30-Ene 5 18,8 0,09 0,19 0,10 
so 04-Feb 5 18,8 0,09 0,19 0,10 
90 09-Feb 5 18,8 0,09 0,19 0,10 
lOO 14-Feb 5 18,8 0,09 0,19 0,10 
110 19-Feb 5 18,8 0,09 0,19 0,10 
120 24-Feb 5 18,8 0,09 0,19 0,10 
130 01-Mar 5 18,8 0,09 0,19 0,10 
14° 06-Mar 5 17,5 0,08 0,18 0,10 
15° 11-Mar 5 17,5 0,08 0,18 0,10 
16° 16-Mar 5 17,5 0,08 0,18 0,10 
170 21-Mar 5 17,5 0,08 0,18 0,10 
18° 26-Mar 5 17,5 0,08 0,18 0,10 
19° 31-Mar 5 17,5 0,08 0,18 0,10 
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N" 
recarga Fecha Intervalo Recarga h ho ht 

(días) (mm) (m) (m) (m) 
20" 05-Abr 5 17,5 0,08 0,18 0,09 
210 10-Abr 5 17,5 0,08 0,18 0,09 
22° 15-Abr 5 17,5 0,08 0,18 0,09 
23° 20-Abr 5 17,5 0,08 0,18 0,09 
24° 25-Abr 5 17,5 0,08 0,18 0,09 
25° 30-Abr 5 17,5 0,08 0,18 0,09 
26° 05-May 5 17,5 0,08 0,18 0,09 
270 10-May 5 17,5 0,08 0,18 0,09 
28° 15-May 5 17,5 0,08 0,18 0,09 
29° 20-Ml!Y_ 5 17,5 0,08 0,18 0,09 
30° 25-May 5 17,5 0,08 0,18 0,09 
31 o 30-May_ 5 17,5 0,08 0,18 0,09 
32° 04-Jun 5 17,5 0,08 0,18 0,09 
33° 09-Jun 5 17,5 0,08 0,18 0,09 
34° 14-Jun 5 17,5 0,08 0,18 0,09 
35° 19-Jun 5 17,5 0,08 0,18 0,09 
36° 24-Jun 5 17,5 0,08 0,18 0,09 
37° 29-Jun 5 17,5 0,08 0,18 0,09 
38° 04-Ju1 5 17,5 0,08 0,18 0,09 
39° 09-Ju1 5 18,8 0,09 0,18 0,10 
40° 14-Ju1 5 18,8 0,09 0,18 0,10 
41° 19-Jul 5 18,8 0,09 0,19 0,10 
42° 24-Jul 5 18,8 0,09 0,19 0,10 
43° 29-Jul 5 18,8 0,09 0,19 0,10 
44° 03-Ago 5 18,8 0,09 0,19 0,10 
45° 08-Ago 5 18,8 0,09 0,19 0,10 
46° 13-Ago 5 18,8 0,09 0,19 0,10 
47° 18-Ago 5 18,8 0,09 0,19 0,10 
48° 23-Ago 5 18,8 0,09 0,19 0,10 
49° 28-Ago 5 18,8 0,09 0,19 0,10 
50° 02-Sep 5 18,8 0,09 0,19 0,10 
51° 07-Sep 5 18,8 0,09 0,19 0,10 
52° 12-Sep 5 18,8 0,09 0,19 0,10 
53° 17-S~- 5 18,8 0,09 0,19 0,10 
54° 22-Sep 5 18,8 0,09 0,19 0,10 
55° 27-Sep 5 18,8 0,09 0,19 0,10 
56° 02-0ct 5 18,8 0,09 0,19 0,10 
57° 07-0ct 5 18,8 0,09 0,19 0,10 
58° 12-0ct 5 18,8 0,09 0,19 0,10 
59° 17-0ct 5 18,8 0,09 0,19 0,10 
60° 22-0ct 5 18,8 0,09 0,19 0,10 
61° 27-0ct 5 18,8 0,09 0,19 0,10 
62° 01-Nov 5 18,8 0,09 0,19 0,10 
63° 06-Nov 5 18,8 0,09 0,19 0,10 
64° 11-Nov 5 18,8 0,09 0,19 0,10 
65° 16-Nov 5 18,8 0,09 0,19 0,10 
66° 21-Nov 5 18,8 0,09 0,19 0,10 
67° 26-Nov 5 18,8 0,09 0,19 0,10 
68° 01-Dic 5 18,8 0,09 0,19 0,10 
69° 06-Dic 5 18,8 0,09 0,19 0,10 
70° 11-Dic 5 18,8 0,09 0,19 0,10 
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No 
recarga Fecha Intervalo Recarga h ho ht 

{días) (mm) (m) (m) (m) 
71° 16-Dic 5 18,8 0,09 0,19 0,10 
no 21-Dic 5 18,8 0,09 0,19 0,10 
730 26-Dic 5 18,8 0,09 0,19 0,10 
74° 31-Dic 5 18,8 0,09 0,19 0,10 

Con este espaciamiento se cumple que h1 inicial es igual a h1 en la última recarga. 

Por lo tanto, la distancia entre drenes es de 122 m. 

2. CAUDAL EVACUADO POR DRENES 

Para el cálculo de la recarga que define el diámetro de la tubería se utiliza la ecuación de 
carga instantánea, señalada por Pizarro ( 1985): 

Donde: 

K-D 
Q =o 000073-·h .¡ 

' L o 

Q =recarga (m3
/ s) 

K= conductividad hidráulica (m/ día) 
L =espaciamiento entre drenes (m) 
1 = longitud de un dren (m) 
D = espesor del acuífero una vez drenado, distancia entre los drenes y estrata 

impermeable (m) 

h
0 

=recarga del acuífero (m) 

Luego la carga instantánea máxima es: 

Q=? (m3/s) 
K= 6 m/día 
L =122m 
1 = 200m 
D =(10m- 1,74 m)= 8,26 m 
Profundidad estrata impermeable = 1 O m 
Profundidad de drenes= 1,74 m 

h
0 

= 0,20 m (h0 máximo) 
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Por lo tanto: 

Q = o 000073 
6 

. 
8
'
26 

. o 19 . 200 
' 122 ' 

El caudal drenado por el lateral Q = 0,001118 m3 /s 

La superficie que drena el lateral es el largo (1) por el espaciamiento (L) 

200 * 122 = 24400 m2 ó 2,44 ha 

Para el cálculo del caudal unitario (Lis/ha)= 0,00118 m3/s* 1000 1 2,44 ha 
Caudal Unitario = 0,458 Lis/ha 

3. DIÁMETRO DE TUBERIAS 

Para el cálculo del diámetro de tuberías se utilizó la fórmula señalada por Pizarro ( 1985) 
para drenes corrugados (en la cual se dejó como variable dependiente el diámetro interno): 

Donde: 

D¡ = 0,2557 Qo,37s ¡-ü,I87 

D¡ =diámetro interior del dren (m) 

Q = caudal a eliminar (m3 /s) 

i = gradiente hidráulico ( adimensional) 

Q = 0,00118 (m3/s) 

i = 0,001 m/m (para drenes laterales) 

Dren no Longitud Pendiente Superficie drenada 

m m/ m mz 

1 200 0,001 24.400 

Caudal drenado 

m3/s 
0,00118 

Diámetro 
interno 

cm 
7,30 

Pizarro (1985), recomienda aumentar el diámetro calculado en un 10%, con el objeto de 
tener un margen de garantía frente a defectos de alineación de los drenes y disminución del 
diámetro efectivo por colmatación del dren. 

Por lo tanto, el diámetro interno = 7,3 * 1,1 = 8,03 cm. 

Llevado a diámetro comercial es de 90 mm. 
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ANEXO 6.4.2 

MEMORIA DE CÁLCULO PARA EL DISEÑO 
DEL SISTEMA DE DRENAJE 

N 

DISENO DRENES INTRAPREDIALES 
DIÁMETROS Y ESPACIAMIENTO 



CUADRO :-.¡ • 1: CALCULO PREDIO ROL 145-8 

N" rccar~a Fcch;l Intervalo Recarga Ri ho ht Recarga 
(días) (mm) (m) (m) (m) (m3/s) 

0. 10 

1" 0 1-l::nc 5 18,8 0, 10 0.10 0.1 o 0.0009 
20 05-l::nc 5 18.8 0.10 0.20 0.10 0.0009 
3" 10-l::nc 5 18.8 0.10 0.20 0.10 0.0009 

4" 15-l::nc 5 18.8 0.10 0.20 0.10 0.0009 
5" 20-l::m: 5 18.8 0.1 0 0.20 0. 10 0.0009 

ó" 25-Enc 5 18.8 0.1 0 0.20 0, 10 0.0009 

7" 30-Enc 5 18.8 0.10 0.20 0. 10 0.0009 

8" 04-Pcb S 18.8 0.10 0.20 0, 10 0.0009 

9" 09-Fcb 5 18.8 0.10 0.20 0. 10 0.0009 

lO" 14-Fcb S 18.8 0.10 0.20 0.10 0.0009 

11" 19-Pcb 5 18.8 0.10 0.20 0.10 0.0009 

12'' 24-Fcb 5 18.8 0.10 0.20 0.10 0.0009 
13" 0 1-Mar S 18,8 0. 10 0.20 0. 10 0.0009 
14° 06-Mar 5 17,5 0.09 0.1 9 0. 10 0.000!1 
15" 11 -Mar 5 17.5 0.09 0. 19 0.09 0.000!\ 
16'' 16-Mar 5 17.5 0.09 0. 18 0.09 0.000!1 
17" 2 1-Mar 5 17.5 0.09 0.18 0.09 0.0008 
18" 26-Mar 5 17.5 0.09 0.18 0.09 0.000!\ 
19" 31-Mar 5 17.S 0.09 0.18 0.09 0.0008 
20" 05-Abr S 17.5 0.09 0. 18 0.09 0.0008 
2 1" 10-Abr 5 17.5 0,09 0. 18 0.09 0.0008 
22° 15-Abr 5 17.5 0.09 0 .1 8 0,09 O.OOOK 
23" 20-Abr 5 17.5 0.09 0.1 8 0.09 o.ooos 
24" 25-Abr 5 17.5 0.09 0.1 8 0,09 0.0008 
25" 30-Abr 5 17.5 0,09 0.18 0.09 0.0008 
26" 05-May 5 17.5 0.09 0. 18 0.09 o.ooox 
27" 10-May 5 17.5 0.09 0.18 0.09 0.000!1 
28" 15-May 5 17.5 0.09 0.18 0.09 0.000!\ 
29" 20-M ay 5 17.5 0.09 0.1 8 0.09 o.ooox 
30" 25-May 5 17,5 0.09 0. 18 0.09 0.000!\ 
3 1" 30-M ay 5 17.5 0.09 0. 18 0.09 0.0008 
32'' 04-Jun 5 17.5 0.09 0. 18 0.09 0.0008 
33" 09-Jun 5 17.5 0.09 0.18 0.09 0.0008 
34° 14-Jun 5 17.5 0.09 0.18 0.09 0.0008 
35° 19-Jun 5 17.5 0.09 0.18 0.09 0.0008 
36" 24-Jun 5 17.5 0.09 0.18 0.09 0.000!\ 
37" 29-Jun 5 17.5 0.09 0, 18 0.09 0.0008 
38° 04-Jul 5 17.5 0.09 0.18 0.09 0.0008 
39" 09-Jul 5 18.8 0.1 0 0. 19 0.10 0.000!1 
40" 14-Jul 5 18.8 0.1 0 0. 19 0.10 0.0009 
41" 19-Jul 5 18.8 0.10 0.19 0.10 0.0009 
42" 24-Jul 5 18.8 0.10 0.19 0.10 0.0009 
43° 29-Jul 5 18.8 0.10 0.20 0. 10 0.0009 
44" 03-Ago 5 18.8 0, 10 0.20 0. 10 0.0009 
45" 08-Ago 5 18.8 0, 10 0.20 0.10 0.0009 
46° 13-Ago 5 18.8 0. 10 0.20 0 .1 o 0.0009 
47'' 18-Auo 5 18.8 0, 10 0.20 0. 10 0,0009 
48" 23-Ago 5 18.8 0. 10 0.20 0. 10 0.0009 
49° 28-Ago 5 18.8 0.10 0.20 0.10 0.0009 
50" 02-Scp 5 18.8 0.10 0.20 0.10 0.0009 
5 1" 07-Scp 5 18.8 0. 10 0.?0 0.10 0.0009 
52" 12-Scp 5 18.8 0, 10 0.20 0.10 0.0009 
53" 17-Scp 5 18.8 0, 10 0.20 0 .1 o 0.0009 
54" 22-Scp 5 18.8 0.1 0 0.20 0.1 0 0.0009 
55t' 27-Scp 5 18,8 0.1 0 0.20 0. 10 0.0009 
s6• 02-0ct 5 18.8 0. 10 0.20 0.10 0.0009 
57° 07-0ct 5 18.8 0.10 0.20 0.10 0.0009 
58" 12-0ct 5 18.8 0.10 0.20 0.10 0.0009 
59" 17-0ct 5 18.8 0. 10 0.20 0 .1 0 0.0009 



C UADRO :\" 1: CALC LO PREDIO ROL 145-8 

~· recarga Fecha Inter valo Recarga Ri ho h l Recarga 
(días) (mm) (m) (m) (m) (m3/s) 

60° 22-0ct 5 18.8 0.1 0 0.20 :J. lO 0.0009 
61" 27-0ct 5 18.8 0.1 0 0.20 :J. lO 0.0009 
(¡")'' ,_ 01-No' S 18.8 0.10 0.20 •).10 0.0009 
63" 0(1-)\Q\ 5 18.8 0.10 0.20 !).JO 0.0009 
64" 11-1\0\ 5 18 .8 0.10 0.20 1),10 0.0009 
65" 1 6-t\0\ 5 18.8 0. 10 0.20 1), 1() 0.0009 
66" 2 1-t\ov S 18,8 0. 10 0.20 1). 1 () 0.0009 
67" 2(•-l\ov 5 18.8 0. 10 0.20 0. 10 0.0009 
68" o· -Die 5 18.8 0.1 0 0.20 0,10 0 .000') 
69'' 06-Dic 5 18.8 0. 10 0.20 0.10 0.0009 
70" II-D1c 5 18.8 0. 10 0.20 0.10 0.0009 
71" 16-Dic S 18.8 0. 10 0.20 0.10 0.0009 
72'' 21-Du: 5 18.8 0.10 0.20 0.10 0.0009 
73" 2(•-Dic 5 18.8 0.1 0 0.20 0, 10 0.0009 
74'' 3 1-Dic: 5 18.8 0,1 0 0.20 0 . 10 0.0009 

Porosidad drcnab lc l'>.íO .,. 
Conducti\ idad hidraulica 4 mdia 

Distancia entre drenes o m 
Profundidad de drenes 1.75 m ProfMcd1 a 1.55 m 

Profundidad csmua impcrmcble 10 m ho máximC' 0 .20 111 

Cocr. rugosidad 0,(• 18 

Cauda l maximo de dcsc!lr!!a 0.0008750 m3/s 
Caudal d renado po r hcctarea 0.4')2() L1&'ha 

D rcn n" Lon:;:itud Pendien te Superficie Caudal Velocidad Diámetro 

drenada drenado interno 

m m/ m ' m· m3/s m/s .:m 
1 187.5 0.00 10 18,938 0.00087 0. 122 7.33 

1:.1 diámetro intemo se con~idera un l0°o mayor por margen de seguridad. 



CUADRO~· 2: CALCU LO PRE DIO ROL 141-6 

N(' recarga Fecha Inter valo Recar ga Ri ho ht Reca r ga 

(días) (mm) (m) (m) (m) (m3/s) 
O. JO 

1" O J -Ene S J8.8 0,09 O. J9 O. JO O.OO J 1 
2" 05-Ene 5 18,8 0,09 0. 19 O. JO O.OO J J 
3(1 JO-Ene 5 J8.8 0.09 0.1 9 0.1 o O.OO J 1 
4" J5-Enc S 18.8 0.09 0. 19 0.1 0 O.OO J J 
so 20-Ene 5 18.8 0,09 0.1 9 O. JO O.OOJ 1 
6\t ?S-Ene 5 J8.8 0,09 O. I<J 0. 10 0.00 1 J 
7" 30-Ene 5 18,8 0.09 O, J9 0.10 0.00 11 

8" 04-Feb 5 J 8.8 0.09 0. 19 0.1 0 O.OOJ J 

9" 09-Fcb 5 J8.8 0.09 0.19 O. JO O.OOJ J 
JO" J4-Feb 5 J8,8 0.09 0.19 0.1 0 O.OOJ J 
J J" J 9-Feb 5 J8.8 0.09 O,J9 0. 10 O.OOJ J 
J2" ?4-Feb S 18.8 0.09 O.J9 O. JO O.OOJ J 
J 3" OJ-Mar 5 J8.8 0.09 O.J9 O. JO O.OO J 1 
J4" 06-Mar 5 J 7,5 0,08 o. J8 O. JO 0.0011 
15" J J-Mar 5 J 7,5 0,08 O. J8 O. JO O.OO J 1 
16" 16-Mar 5 J 7.5 0.08 0. 18 O. JO 0.00 11 
17" 2 1-Mar 5 17.5 0,08 0. 18 0.1 o 0.00 10 
18" 26-Mar 5 J7.5 0,08 0. 18 O. JO O.OOJO 
J9" 3 J -Mar 5 J7.5 0,08 0.18 0.10 O,OOJO 
20'' 05-Abr 5 17.5 0.08 O.J 8 0.09 O.OO JO 
2 J" JO-Abr 5 J 7.5 0.08 0. 18 0.09 O,OOJO 
22" J5-Abr 5 J 7.5 0,08 0.1 8 0.09 0,00 10 
?""'O _ _, 20-Abr 5 J7.5 0.08 0.18 0.09 0.0010 
24" 25-Abr 5 17.5 0,08 O.J8 0.09 0.0010 
25" 30-Abr 5 J7,5 0.08 O.J8 0.09 O,OOJO 
26'' 05-May 5 J 7.5 0,08 O. J8 0.09 O.OOJO 
27" JO-Mny 5 J7.5 0.08 O. J8 0.09 O.OOJ O 
28" JS-May 5 J7,5 0,08 O.J8 0.09 O.OOJO 
29" 20-M ay 5 J7.5 0.08 O.J8 0.09 O.OOJO 
30" 25-M ay 5 J 7.5 0.08 O. J8 0.09 O.OOJ() 
31° 30-M ay 5 17.5 0.08 0. 18 0.09 O.OOJO 
32° 04-Jun 5 17.5 0,08 O.J8 0.09 O.OO JO 
33° 09-Jun 5 17.5 0.08 0. 18 0.09 O.OOJO 
34° J4-Jun 5 J 7.5 0.08 0. 18 0.09 0,0010 
35" 19-Jun 5 17.5 0.08 0. 18 0,09 O.OOJO 
36" 24-Jun 5 17.5 0.08 O. J8 0.09 O.OOJO 
37" 29-Jun 5 17.5 0.08 O. J8 0.09 O.OOJO 
38" 04-JuJ 5 J7.5 0.08 O. J8 0.09 O.OOJO 
39" 09-JuJ 5 J8.8 0.09 O. J8 O. JO 0.001 
40" 14-JuJ 5 J8.8 0,09 0. 18 0. 10 0.001 
4J " 19-JuJ S 18.8 0.09 0.19 O. JO 0.001 
42" 24-JuJ S J8.8 0,09 O.J9 O. JO 0.00 1 
43'' ?9-Jul 5 18,8 0.09 0.19 0,10 0.001 
44" 03-A!W 5 18,8 0.09 0,19 0.1 0 0.001 
45" 08-A!!o 5 18,8 0,09 0.19 0.10 0.00 1 
46" 13-A!!o S J8,8 0,09 0.19 0.10 0.001 
47" 18-A!.!O S J8.8 0.09 0.19 0.10 0.001 
48'' 23-Aeo 5 J8.8 0,09 0.19 0.10 0.001 
49" 28-Ago 5 18,8 0,09 0. 19 0,10 0,001 
so• 02-Sep 5 J8.8 0.09 O. J9 0,10 0.001 
51" 07-Sep S 18.8 0.09 0.19 0.1 o 0.001 
52" 12-Sep 5 18.8 0,09 0. 19 0. 10 0.001 J 
53(' J 7-Sep 5 18,8 0.09 0. 19 0. 10 O.OO J 1 
54° 22-Sep 5 18,8 0.09 0. 19 0,10 0,00 11 
55• 27-Sep 5 18,8 0,09 0,19 0.10 0.0011 
56" 02-0ct 5 18,8 0.09 0. 19 0.10 0.0011 
57° 07-0ct 5 18,8 0,09 0.19 0.10 0.00 11 
58" J2-0ct 5 18,8 0.09 0. 19 0.1 0 0.00 11 
59" 17-0ct 5 18,8 0,09 0, 19 0. 10 0,00 11 



CUADRO~· 2: CALCULO PREDIO ROL 1-'1-6 

N" •·ecarga Fecha Intervalo Recarga Ri ho ht Recarg¡t 

(días) (mm) (m) (m) (m) (m3/s) 

60" 22-0ct 5 18.8 0.09 0.19 0.10 0.0011 

61" 27-0ct 5 18.8 0.09 0.19 0.10 0.0011 
6::!'~ 01-NO\ 5 11!.8 0.09 0.19 0.10 0.0011 

63" On-No' 5 18.8 0.09 0,19 0.10 0.0011 

64" 11-No\ 5 18.8 0.09 0.19 0.10 0.0011 

65" lo-NO\ 5 18.8 0.09 0,19 0.10 0.0011 

66" 21-No' 5 18.8 0.09 0.19 0.10 0.001 1 

67" 21l-No' 5 18.8 0,09 o. 9 0.10 0.0011 

68" 01-Dic 5 18.8 0.09 o. 9 0.10 0.0011 

69" OS-Die 5 18.8 0.09 o. -9 0.10 0.0011 

70'' 11-Dic 5 IS.8 0.09 0. 19 0.10 ().0011 

71" lrí-Dic 5 18.8 0.09 0.19 0.10 0.0011 

72'' :!1-Dic 5 IU 0,09 0,19 0.10 0.0011 

73" ~rí-Dic 5 18.8 0.09 0.19 0.10 0.00 11 

74" 3 1-Dic 5 18.8 0.09 0.19 tl. IO 0,0011 

Porosidad drcnablc 21.75 •• 
Conducll\ idad hidraulica 6 m día 

Distan:ia entre drenes 122 m ProfMcdia 1.55 rn 

Profundidad de drenes 1.74 m ho máximo (.188 m 

Profundidad e~trat:t impcrmeble 10 m 
Coef. ru l!os idnd 0.018 

C<1udalm:iximo de descarga 0.()01118 m3/s 

Caudal drcnodo por hcctarca 0.4581 L/slha 

Oren n" Longitud Pendiente Superficie Caudal \'clocidad Diámetro 

drenada drenado interno 

m m/ m mz m3/s 111/S cm 

1 200 ().001 24A00 0.001 12 0. 13 lt03 

el diámetro i·uerno ~e considera un 10% mayor por margen de seguridad. 



CUADRO:'<~'' 3: CALCULO PREDIO ROL 107-2 

~~~ rcct\r~~' Fecha 1 ntervalo Recarga Ri ho ht Recarga 

(días) (mm) (111) (m) Cm) (m3/s) 

0.10 

1" 01-l=.nc 5 18.8 0.11 0.:!1 0.12 0.00:! ., .. 05-l:.nc 5 18.8 0.11 0.:!3 0.13 0.00:! 

~V' 1 0-l:.nc 5 18.8 0.11 0.:!-l 0.13 0.002 

-l" 15-Enc 5 18.8 0.11 0.2-l 0.13 0.00:! 

5" 20-E:nc 5 18.8 0.11 0.25 0.13 o.oo: 
(>'' 25-l:.nc 5 18.8 0.11 0.25 0.13 0.00:! 

7" 30-Enc 5 18.8 0.11 0.:!5 0.1-l 0.002 

X'' 0-l-Fcb 5 15.3 0.09 0.23 0.12 0.002 
9" 09-Fcb 5 15.3 0.09 0.2:! 0 .12 0.002 

10" 1-l-Fcb 5 15.3 0.09 0.21 0 .11 ().00:! 

11" 19-Fcb 5 15.3 0.()9 0.:!1 0 .11 ().()02 

1::!'1 2-l-Fcb 5 15.3 0 .09 0.21 0. 11 0.002 
1 "''U .l 0 1-Mar 5 15.3 0.09 0.20 0 .11 0.002 

14" 06-Mar 5 11.8 0.07 0. 1::! 0. 10 0.002 

l :'i" 11 -Mar 5 11.8 0.07 0. 17 0.09 0.002 

16" 16-Mar 5 11.8 0.07 0. 16 0.09 0.002 
17'' 21-Mar 5 11.8 0.07 0. 16 0.09 0.002 

IH'' 26-Mar 5 11.8 0.07 0.16 0.09 0.002 
19" 31-Mar 5 11.8 0.07 0.16 0.09 0.002 

20'' 05-Abr 5 11.8 0.07 0.16 0.09 0.002 
::!1" 10-Abr 5 7.9 0.05 0.13 0.07 0.001 

:!:!'' 15-Abr 5 7.9 0.05 0.12 0.07 0.001 

23" 20-Abr 5 7.9 0.05 0.11 0.06 0.001 
::!-l" 25-Abr 5 7.9 0.05 0.11 0.06 0.001 
:!5" 30-Abr 5 7.9 0.05 0.11 0.06 0.001 
:!(l'' 05-:'\1av 5 7.9 0.05 0.11 0.06 0.001 

27'' 10-Ma\ 5 5.5 0.03 0.01) 0.05 0.001 

28'' 15-;'\-l:l\ 5 5.5 0.03 0.0!; 0.05 0.001 

29" 20-\1a) 5 5.5 o m o.ox 0.0-l 0.001 
30'' 25-:'\1av 5 5.5 0.1>3 0.08 0.0-l ().()() 1 

3 1" 30-1\lav 5 5.5 O.ü:\ 0.07 0.04 0.001 
"'")V ·'- 0-l-Jun 5 5.5 O .o:> 0.07 0.04 0.001 

33'' 09-Jun 5 -l.l 0.02 0.07 0.04 ().()0 1 

3-l'' 14-Jun S -l.l O.o:l 0.06 0.03 0.00 1 
35'' 19-Jun 5 4.1 O.o2 0.06 0.03 0.00 1 
36" 2-l-Jun 5 4.1 0.02 0.06 0.03 0.001 
37'' 29-Jun 5 4.1 0.02 0.06 0.03 0.00 1 
38" 0-l-Jul 5 4.1 0.02 0.06 0.03 0.001 
39'' 09-Jul 5 4.7 0.03 0.06 0.03 0.001 
-10'' 14-Jul S 4,7 0.03 0.06 0,03 0.001 
-ll'' 19-Jul 5 4.7 0.03 0.06 0.03 0.001 
4:!" :!4-Jul 5 4,7 0.03 0.06 0.03 0.001 
4 '" ·' 29-Jul 5 4.7 0.03 0.06 0.03 0.001 
4-l" 03-Aeo 5 -1 ,7 0.03 0.06 0.03 0.001 
45'' 08-AI!O 5 -1.7 0.03 0.06 0.03 0.001 
46" 13-AI!O 5 -1.7 0.03 0.06 0.03 0.001 
47'' 18-AI!o 5 -1.7 0.0~ 0.06 0.03 0.001 
-l8" :!3-Arw 5 -U 0.03 0.06 0.03 0.001 
-l9" 28-AI!O 5 -1.7 0.03 0.06 0.03 0 .001 
50'' 02-Sep 5 6.-l 0.0-1 0.07 0.0-l 0.001 
51" 07-Scp 5 18.8 0.11 0.15 0.08 0.001 
5:!" 12-Scp 5 18.8 0.11 0.20 0.11 0.00:! 
s3• 17-Sep S 18.8 0.11 0.:!:! O.P 0.00" 
54" 22-SeQ 5 18.8 0. 11 0.23 0.13 0.00.., 

55° "7-Sep 5 18.8 0. 11 0.2-1 0.13 0 .002 
56" 02-0ct 5 8.5 0.05 0. 18 0.10 0.002 
57" 07-0ct 5 8.5 0.05 0.15 0.08 0.001 
58" 12-0ct 5 8,5 0.05 0.13 0.07 0.001 
59'' 17-0ct 5 8.5 0.05 0. 12 0.07 0.001 



CUADRO N" 3: CALCULO PREDIO ROL 107-2 

~· recarga Fecha Intervalo Recarga Ri ho ht Recarga 
(días) (mm) (m) (m) (m) (m3/s) 

60" :!:!-Oct 5 8.5 0.05 0. 12 .J.07 0.00 1 
6 1" 27-0ct 5 8,5 0 .05 0.1 2 0.06 0.001 
62'' 0 1-Nov 5 11 ,9 0.07 0, 14 1),07 0.00 1 
63" 0 (:-Nov 5 11 .9 0.07 0.1 5 0 .08 0.001 
64'' 11 -NO\ 5 11.9 0.07 0.1 5 1).08 0.00 1 
65" 16-NO\ 5 11.9 0.07 0.1 6 1).08 0.001 
66" 2 1-'lov 5 11.9 0.07 0. 16 0.09 0 .002 
67" 26-'-'o' 5 11.9 0.07 0.16 0.09 0 .002 
68° 0 1-Dic 5 14.5 0.09 0.17 0.09 0.002 
69" 06-Dic 5 14.5 0.09 0.18 0.10 0 .002 
70'' 11-Dtc 5 14.5 0.09 0.19 0.10 0 .002 
71" 1<'-Dic 5 14.5 0,09 0.1 9 0. 10 0.002 
no 2 1-Dic 5 14,5 0.09 0. 19 0. 10 0.002 
73" 2<'-Dic 5 14.5 0.09 0. 19 0.10 0.002 
74" 3 1-Dic 5 14.5 0.09 0 .1 9 0.10 0.002 

Porosidad drenable 16.50 0,0 

Conduc ti' idad h idraul ica 2 m/diu 
Dtstancoa entre drenes 8 1 m Prcf r-.: cdia 1.54 m 
Profundtdad de drenes 1.79 ll1 ho maximo 0.25 m 

Profundidad estrata impermeblc 10 ll1 

Cocf. rugosidad 0.018 
Caudal má \imo de descarga 0 .00239 m3ts 
Caudal drenado por hectarca 0.4546 LJslha 

Oren n• Longitud Pendiente S uperficie Caudal Velocidad Di:ímetro 

drenada drenado interno 

m mlm mz m3/s mis cm 

1 650 0 .00 1 52.650 0.0043 0.1) 13.30 

El diómctro intcmo se cons idera un 10% mayor por margen de seguridad. 

RESUMEN 
ltem Unidad Predio Predio Predio 

145-8 141 - 6 107-2 
Longitud (m) 188 200 650 

Di\tancia entre d renes (m) 101 12" 83 

Pendiente (m m ) 0.001 0.001 (1.00 1 

Superficie drenada por drcn (m~) 18.938 24.400 53.950 
Caudal drenado (m3/s) 0.00087 0.00 112 0.::>0429 

Velocidad del flujo (m/ s ) 0 . 12 0, 13 ::l. 18 
Diámetro intemo (cm) 7.3 8,0 13.3 

Profundidad de drenes (m) 1,75 1,74 1.79 

Caudal drenado por hectarca (Usl ha) 0.462 0.458 0 .455 

Promedio 0.458 (L/ si ha) 



' 

ANEXO 6.4.3 

MEMORIA DE CÁLCULO PARA EL DISEÑO 
DEL SISTEMA DE DRENAJE 

ALTERNATIVA 1 DRENES COLECTORES 
ENTUBADOS 



l\ lemoria dc Cálculo Oiáml•tro T uberías de Drenaje 

Oren n" Nodo Lo ngitud Pl'ndiente Superficie drenada Caud:•l dren ado Diámet ro Diámetro 

acumulada interno nominal 

m m m m/ m ha m3/s cm mm 

1 o 6!10 680 0.014 :!0.4 0.009 10.9 160 

680 1.601 9:!0 0.006 61.5 0.02!1 19.3 200 

1.601 2.066 466 0.010 61.6 0.028 1- ~ 200 

:!.06(> 2.41\7 4:!1 0.008 94.5 0.043 :!1.4 300 

2.487 2.6!!6 199 0.010 115.7 0.053 22.4 300 

2.61{6 3.070 384 0.005 122.0 0.056 26.1 300 

3.070 3.456 386 0.010 122.0 0.056 22.6 300 

2 o l l\9 189 0.002 3.4 0.002 7.9 100 

IX9 617 42~ 0.014 6.0 0.003 6.8 100 

617 733 116 0.011 11.0 0.005 9.0 100 

733 1.304 572 0,008 14.2 0.007 10.6 160 
1.304 1.644 339 0.009 19.0 0.009 1 1.6 160 

1.644 I.XS7 244 0,009 19.0 0.009 11.6 160 

3 o 225 n5 0.005 131 .4 0.060 26.5 300 
225 416 191 0.002 1 2~.6 0.059 31.6 400 
416 517 101 0.002 131.4 0.060 31 .6 400 

517 7!0 264 0.0 11 140.1 0.064 :!3.5 300 
7S 1 1.112 331 0.004 143.5 0.066 2lU 300 

1.112 1.167 55 0.023 159.5 0.073 21.5 300 
1.167 l.-l1 (1 250 0.012 166.5 0.077 24.6 300 
1.416 1.632 216 0.002 152.5 0,070 33.2 400 

1.632 1.774 142 0.00-1 159.5 0.073 305 -lOO 
1.774 1.917 1-13 0.021 166.5 0.077 :!:!.:! 300 
1.917 2.130 213 0.002 166.5 0.077 34.2 -lOO 

4 o 479 479 0.005 R.9 0.004 9.5 100 
479 1.139 661 0.007 8,9 0.004 9.0 100 

1.139 um 698 0.00 1 24.4 0.011 17.X 200 

um 2.066 229 0.002 33,8 0.016 19.1 200 
2.066 2.295 229 0 .002 154.0 0.071 33.7 -lOO 
2.295 2.!<09 514 0.002 179,9 0.()!!3 36.4 -lOO 
2.809 3.034 225 0.019 183.4 O.OX-1 23.4 300 

5 o 551 551 0.006 47.0 0.022 17.5 200 
551 7:1(1 175 0.0 19 70.5 0.032 16.3 200 
726 1.289 563 0.003 88,0 0.040 25.7 300 

1.2X9 1.582 293 0,002 105.4 0.048 2<l.3 300 
1.582 1.863 281 0.009 119.9 0.055 2:!.8 300 

() 426 426 0.006 2.6 0.001 5.8 65 

7 o 350 350 0.005 5.9 0.003 8.3 100 

o 236 236 0.008 2.0 0.001 5.1 65 

9 o 214 :!14 0.009 1.2 0.001 -1.0 50 



Oren n• Nodo Longitud Pendiente Superficie drenada CaudaJ drenado Diámetro Diámetro 
acumulada intl'rno nominal 

m m m m/ m ha m3/s cm mm 

Jo() o 1.04 9 t .049 0.005 79.9 0.037 :2.3 300 
1.0-19 t .345 297 0.004 R5. t 0,039 23,9 300 
1.345 1.61 -l 269 0.004 99.9 0.046 25.-1 300 
t .6 14 2.0 t 1 397 0.003 t47.9 0,06R 30,2 400 
2.01 t 2.080 69 0.003 t 72.6 0.079 3 1.4 .JO O 
2.080 2.600 520 0.002 t X4.3 0.085 35.3 400 
2.600 3.065 465 0.00" t !17.1 0.086 35.5 400 

11 o 320 320 0.006 X.l 0.00-1 '1.2 100 

-1.7 0.002 
5.6 0.003 

13 o 100 tOO 0.003 5.0 0.002 8.5 l OO 

tOO 2 10 t 10 0.003 6.7 0.003 0 ,4 100 
2 10 350 t40 0.003 7.!! 0.004 10.0 100 

n o 100 tOO 0.006 1.3 O.OO t .:..6 50 
tOO t50 50 0.006 2.0 0.001 5.3 65 
150 280 t30 0.006 ll.6 0.004 9.2 100 

280 600 3:!0 0.006 19.9 0 .009 12.6 160 

600 1.009 -109 0.005 26.4 0.012 1-1.5 160 

1 ; o 200 200 0.005 5.2 0,002 l-,0 l OO 

200 370 170 0.005 9.3 0.004 9.9 100 

370 542 t 72 0,005 t0.5 0 .005 1•).3 160 

542 625 !13 0,004 19.3 0.009 13,2 160 

625 782 t57 0.004 20.7 0.010 t3.5 160 

782 880 9K 0.005 24.2 O.Ot l 14 .0 160 

880 t.002 122 0.003 29.3 0.013 16.5 200 

,. o 200 200 0.008 10.6 0.005 9.5 100 

200 307 t07 0.008 11-1.0 0 .008 11.6 160 

307 400 93 0.0().1 18.0 0.008 12.8 160 

400 600 200 0.00-1 22.-1 0.010 t3.9 160 

600 1.057 457 0,0().1 36.6 0 .017 t o.S 200 

1.057 1.172 t 15 0.011 36.6 0 .0 17 14,1 160 

1.1 72 1.200 28 0.0 11 R4.R 0.039 t9,3 200 

1.200 2.385 t .1 8: 0,002 84,8 0 .039 25,7 300 

2.385 2.450 65 0.002 B4 .~ 0.039 25.7 30() 

2.450 2.480 30 0.002 S4.li 0.039 2o.O 300 

t- o tOO tOO 0.0 10 2,4 0.001 5,2 65 

100 225 t25 ().OtO 6.4 0.003 7.5 100 

225 300 75 0.005 6.4 0.003 8.4 100 

300 460 t60 0.005 9.8 0.0().1 9.8 lOO 

460 660 200 0,005 t3.6 0.006 tU 160 

660 992 332 0.005 t9,5 0.009 12.!! 160 

5.7 0,003 9.5 100 

3.5 0.002 
3.5 0.002 



Dr<'n u• Nodo Longitud Pendiente Superlicie drenada Caudal drenado Di:imctru Diámetro 
acumulada interno nominal 

m m m m/ m ha m31s Clll mm 

20 o 175 175 0.00-1 5. 1 0,002 8.3 100 

4.9 0.002 
34.2 0,016 

2.0 0.001 

.,, _ _, o 300 300 0.005 8.1 0.00~ 9.-l 100 
300 -::!0 ~20 0.005 15.9 0.007 1.:!.1 160 
720 1.137 417 0.002 15.9 0.007 I·U 160 

24 o 24 2 242 0.007 ·1.1 0.00::! 6.9 100 
242 293 52 0.003 3~j.3 0.0 18 l li.7 200 
293 1.259 966 0.003 238.7 0.110 37.2 400 

25 o 355 355 0.0 10 7.7 0.004 !<.0 100 
355 574 219 0.007 12.8 0.006 10.4 100 
574 907 333 0.005 12.!( 0.006 11.0 160 
907 1.01 4 106 0.025 20.8 0.010 9.9 100 

1.0 14 1. 107 94 0.008 20.!< 0.010 12.2 160 
1.107 1.827 no 0.002 53.4 0.025 21.9 300 

26 o 58 58 0.034 1.7 0.001 3.7 50 
58 291 

,,.., _ _, _ 0.0 11 s.o 0.00~ x.o 100 
29 1 345 55 0,004 8.0 0.00~ 9.6 100 

o 478 0.010 !!.4 0.004 lU 100 

28 o 308 308 0.013 5.2 0.002 6.6 100 
308 567 259 0.01 0 8.1 0.004 8.2 100 
567 651 84 0.009 IU 0.004 8.4 100 

19 o 193 193 0.011 4.1 0.002 6.2 65 
193 372 179 0.017 10.3 0.005 8.1 lOO 
372 458 86 0.009 26.(> 0.012 13.0 160 
458 1.093 636 0.002 26.6 0.012 17.<> 200 

1.093 1.241 148 0.003 26.6 0.012 16. 1 200 

Tota l 3 1. 57~ 

Observaciones: 
Los Diámetros Nominales corresponden a los Diámetros Comerciales 



' 

• 

ANEXO 6.4.4 

MEMORIA DE CÁLCULO PARA EL DISEÑO 
DEL SISTEMA DE DRENAJE 

ALTERNATIVA 2 DRENES COLECTORES 
ZANJAS ABIERTAS 



~odo 

"' 
1 o ¡,~u (>XII 11, 11) 11.~0 11.5{1 I.UO 11.511 0.711 11.14 11,17 1.07 ll.2~ l ,.lf. 11.22 1,."1 0.(11 

MtU 1.601 '120 H,111 0.411 o .so 1,1111 ll.SO 0.70 11 .1~ 0,17 1,07 H.:N (),(,U 0.1 :: u.~9 0,(11 

IM I 2.()6(, 41ti> (1,111 11.40 11.511 I.IKI u .so 0,70 ll,14 0,17 1.117 H.2') 1.01 (I, Ji) 1, 11> UN 
2.066 2.4X7 ~21 11,}11 11.~0 11,511 UKI 11.50 0,70 ll,14 11.17 1.07 0,2t} II,XII 11.17 1.11.1 11,114 

2.4~7 2.6Xf• 19'1 {1,11) (1,~0 o.~o 1 .1~1 115(1 0.70 0.34 11.17 1.07 U,2•J ll.'lft 0,19 1.13 11,115 
_2 (IX(I 3.070 )X~ OJO OAO fl50 l.( MI 050 0,70 11,14 0.17 1.07 0,29 0.~7 ll, l ) 0,79 O,lll• 

Hl70 3.456 _\)((, 11,10 0.40 o .so 1.{~1 050 0,70 ID~ 11,17 1.07 0.1Q )11) 0.19 1. 1 < 11,(1(, 

2 o 1~9 IXQ IJ.)O u . .w 0.511 1,(10 0.~0 0,70 11.1~ 11.17 l.o7 0.29 0.11 0.119 053 O.!WI 
1g9 6 17 J21t 11,111 OAO 0511 1,011 11.~0 0,7(1 0,14 0.17 1.07 0.29 I.J~ 0.23 ux o.no 
617 733 llh 0.111 0.~0 0.50 I.IMI R50 0,70 11.~ 0.17 1.07 0.29 1.11'1 O .lO 1.20 11,111 

HJ 1 .3~ sn 11,111 o.~o 11511 I,{MI uso 11,711 tl,\4 11.17 1.07 0,2'1 U.7(• 0.16 1.00 0.111 

U04 1.6-14 3W O,JO 0,40 u .su I,IMI u,;o 0,70 0 ,14 0,17 1,{)7 0.29 n.~,, 0.18 1.07 11.111 

I,(,.IJ I.X87 l-1-1 11,111 0.~0 0.~11 IJMI 11.~0 11,711 U, lJ 0.17 1,117 0,29 II,Xh O, IK 1.07 11,111 

.1 o 225 225 0.)(1 0.40 11.~11 UMI 0.50 0.70 11.1~ 11.17 l.l17 0,2'J ... ~ 1 0,1) O,Kl 0,(11• 

225 416 191 0, 10 0.40 Mil l. lXI 0.5(1 0.711 11 • .1~ 0.17 1,(17 U.l9 H.l'l O.OK 11.511 ll,ilfl 

~ 11• 517 1111 0..1(1 0.40 O .Sil I,IMI 0.50 0,711 11..14 11, 17 1.!17 0.29 11,211 u.nx 05 1 11.111> 

5 17 ?KI 2M 11, )11 0.40 0.50 1.1~1 0,50 11,711 11 .. 1~ 11,17 1,07 0,29 1,(1'/ 11.20 1.20 0,11(, 

7K I 1.1 12 111 O,ltl 0.411 0. 511 I.IMI 0.50 0.70 0.1~ 11, 17 1.07 n.29 11.~~ O. l.l 11.71· 11.117 

1.112 1.167 !iS 11,111 o.~o O .Sil I.IXI 050 0,70 0,.14 0,17 1,07 0 ,29 1.~)( U.l9 1,7) 11,117 

1.167 1 ~16 2~(1 0.111 0.~0 0,50 I,IMI 050 11.70 U,\4 11.17 1.117 cu:c, 1.2U u •. z1 1,16 11.11. 

1 ~16 l.l•32 W\ 0..10 OAO 115(1 1.1~1 0.~0 0.70 fU<~ 11.17 1.07 0.29 0.20 0.119 d52 11.117 

1.6.12 1.77~ 1~2 (),3() o.~u 0,50 1.011 0.50 0.70 0,~4 0.17 1,()7 0 . .2•) tt.l~ 0. 11 11.611 11.117 
1774 1.'117 141 0.10 OAO (1,50 1.1•1 11_<11 0,711 o,q 11.17 1,(17 o . .?'J !.U'I 0.!7 l.c.t. II,IIK 

1.917 2.130 213 OJO o . .w o.su I.IHI 0,511 0.70 0.)4 11.17 1,07 0.29 0.21 0.09 0.52 O,IIX 

~ () ~7'1 47'1 0,1<1 11.~0 11.511 I.IHJ o .so 0.70 O.l-1 (1,17 1.117 0,29 tl.~\ 0.1~ 0.~4 O,IXI 

47'1 1.139 61> 1 ll.'ll (I,J() 0.~0 I.IMl 0,511 0.70 11 • .14 11.17 l,o7 0.2') 11,71 0.16 0,97 11.011 

I. IJ'I 1.837 6'1~ o.Jo 0.40 11,511 I,IKI 11.50 (1,70 0,34 11.17 1,117 11.29 11.1~ 11.07 II.H 0,11 1 

I.X37 2.ll66 229 11.30 0,40 H.~o I,IMJ (1,511 11.70 0,14 11. 17 1.117 0.2') U,Jt) (1.11~ 11,511 0,112 
2J)()() 2.295 12'' II,W (1.411 11511 1,1~1 0,511 0.711 U,l4 0,17 1,117 0.29 11,1~ 0.08 11.511 o.n7 
2.2•15 2.XI~I Sl4 0.30 11,4(1 11.50 1.011 11.50 0,711 11,\J 0,17 1.117 (),29 U,l') o.ox 11.50 o.nx 
2.~09 J.OJ4 22< II.JII (1.411 11.50 I,IKI (1511 11,7(1 0.34 0,17 1,07 0,29 I.X~ 0.26 1.58 11.11x 

o 551 ~" 11,10 0.~0 0.511 I,CKl 11.50 0,70 0,14 11.1 7 1.117 0.29 li.W 0.1!' 0.~~ 0.112 

5SI 72(1 1 7~ 0 •. 10 o.~n 0511 I,IKI 0.50 0.70 tD.a 11.17 1.117 U.2V I.Y~ 0.!6 1,60 11,111 

721, l .lK~ 561 11.10 OAO 050 I.CMI 11.511 0,70 11.1~ 11.17 1.117 0,29 0.17 0.10 059 0.04 

1 l!<Y 1 5)(1 ll)_\ ~uu o . .w 11.50 I.CMl H50 0.70 0,.14 0,17 1.117 11.:?'1 O. N o.us 05U U.ll~ 

15K2 IX63 2XI 11.311 H.JO 11.~11 I.CMI 11511 0."11 o.q 11,17 1.117 0.29 U."'l O.IK 1.11 11.11<> 

6 o ~26 .a u, 11 .. 111 0.~0 11.~11 I.CWI 1150 o.-11 II.IJ 11.17 Ul7 n.~J H.tlll, 0.15 0,)\Q OJMl 

3511 .1511 0.10 {1.411 1).50 I.IXI 11.511 0.70 II,H 11.17 1.117 U.!l) 11.51 O.IJ f).)¡2 II.IWJ 

2)(, 2l(, 11,1(1 0.40 0,5(1 1 .1~1 o.<o 0,70 11.1~ 11.17 1.117 II,N H,7h 0.17 I.IKI 11,011 

21~ 21~ 11. 111 0.40 11,10 I.IXI H5CI 11.711 11,14 11. 17 1.117 U.2lJ H,l,~ U, IX 1.12 11,011 



Nudo 

"' 111 

10 u ICJ.l'l I.CJ.l9 0.111 0.40 0.~0 1,00 o.~o 0,71) 0,\4 11.17 1,07 0.2•1 1147 11.13 ll.7~ U,ll4 

I.CJ.l9 1145 297 11.\0 OAO 11,<0 I,IMI O.<O 11.711 0.34 0.17 1.07 IJ.2q U. \l1 0. 11 11,1><1 11.1 .. 

1..14< 1614 26q 11.111 0.40 o.<o 1.00 u.~ u. m 0.~4 11.17 1.07 1).211 tJ..l(l U.ll O.lfl 11.(15 

1614 2011 397 0,111 0,40 u.~• UMI 050 11.70 0 .. 4 11.17 1.07 11.2'1 U.\:! 0. 11 O.M II.U7 

2011 2.0Mil 69 0 •• 10 0,40 u.<o 1.00 050 11,711 034 11.17 1.(17 0.29 IU< 0. 11 11.1>11 CWK 
20~0 2(.110 520 0,111 0.40 11.<11 I.IXI 0511 11.711 0.34 11.17 1,!17 U,2CJ n.n O,tt9 1151 O.UK 

2MO 111M 4~5 11.\11 0,411 11511 I,IHI 0.511 11,711 0 • .14 0.17 1.(17 Ct.29 11.21 o.u•J 115.1 H,HV 

14 o 1(10 1110 11,111 0.40 050 I,IXI 0.50 (1,70 0.34 0,17 1.07 11,29 0,()0 0.15 II,K9 O.CHI 

IIKI 1511 5H n .. w 0,40 o.;o I.IHI 0,511 11,711 11,)4 0.17 1.117 U,!•) 1),611 11.15 Cl,KIJ 0,()(1 

1511 2XII 130 H, \H 0.411 050 I.CXI 0.50 11.711 11.34 0.17 1,07 CI,2C) (),60 0.15 H,KV II.CXI 

2XII MMI 320 11,111 11.40 11.<11 I.!HI 11.'11 11.711 0,\4 0.17 1.07 tu:•J O.flU 0.1 5 OJ'!IJ 11,111 

600 I()(J'l 40'1 0,10 0.40 u.<o 1,()() 0.511 0.711 0.34 11.17 1.07 0.211 051 0. 13 O,X2 0.01 

15 o 21KI :!00 O.IU 0.411 o.~• I,IMI 11.50 O.'ltt OJ.l 11.17 1.07 0.!9 11.49 O. IJ O.Ml ll.CIO 

100 .170 170 11 • .111 11.40 0.511 1.110 050 U.7U 0 .. 14 11.17 1,07 0.!9 (1,4C) 0.13 o.xn CI.CIO 

JiO ~42 112 0.1U 0.40 1).~1) UIO n.~u 11.711 0"1~ 0.17 1,117 11.2~ 11.4'1 0. 1~ U, Sil ll.iMI 

542 l)lS M3 11 .. 10 0.40 0.~11 1.00 0.50 (1,711 0.34 0.17 1.117 U.29 11.~< 1).1~ 11,77 11,111 

(12$ 7M2 157 (1,111 11.40 11.511 l.! MI 0,511 11.711 H, .. ]-1 0,17 1,117 '1.2~1 11.45 11 . 1~ 11,77 11.11 1 

7M2 MKO 9~ (1,.111 0.411 0,511 1,1111 11.511 11.711 11)4 11.17 1.117 0.2•) 1151 11.1~ tl,l\2 0.111 

KXIJ UK12 122 11..111 0,40 0,<11 1.011 0,<11 11.70 IU4 11.17 1,117 U.2~ 11.12 0.11 0.1•5 11,111 

lt. o 2()(1 100 O .lO 0.40 0.511 1,00 0.<0 0.711 O.J4 0.17 1.07 0.21) 11.7~ 0.17 l,ill 0.011 

200 107 107 11.•11 0,40 0.50 1.110 11.511 0.711 0.34 IU7 1.117 n.l•) 11.7K 11. 17 lnl nn1 

3117 4110 9J O, JO 0.40 o.~ 1.110 0.50 11,70 0,34 11.17 1.07 cu•J 0,45 0. 1.1 0,77 0.01 

-100 1100 200 0,.111 0.40 11.<11 1.00 0511 11,'11 IU4 0.17 1.07 U.2q UA~ 0. 1~ 11.77 0,111 

f~MI 1 057 457 0.111 11.40 11511 1.00 o.~• 11.711 0_14 11,17 1.117 U.2~ IIA5 0. 13 11,77 11.02 

1.057 1.172 115 11,111 0,40 0.'" 1,00 n.~ 11,711 fU-4 11,17 1.07 11.2~ 1.11 0.20 1.22 11,112 

1.172 1 200 2X U,\11 11.40 u.<11 I.IMI o.su 11,711 11)4 Cl,l7 1.07 H.2'' 1,11 0.20 1.22 O.IW 

1,2()(1 l.JK5 1. 1 ~5 11.)11 1),411 11,5(1 1,()(1 11511 1>.711 11,.14 0.17 1.117 0.2') U,2:' 0,01} H,57 II,CJ.l 

2 • .1~5 2.450 M 11) 11 11.411 II.SU I,IXI U. Sil 0,711 0.34 11,17 1.1)7 11.2~ U.2S 11.0'1 11.57 1).114 

2450 2.4X0 30 11,111 0.411 11.50 l.ilC II,SII 11.711 0.34 0,17 1,117 H.2•) IU1 U.UiJ U .55 11.1 .. 

17 u IIKI 100 1),111 0.40 11."' 1.00 1150 U}CI 0.34 11.17 1.07 U,!'' 1.111 0.19 1.16 O.INl 

100 225 125 0,)0 0.10 (1,511 1.00 0.511 H,7H o . ..\4 11.17 1.117 11.29 1.111 0. 1 ~ l.lh II,INI 

22~ 100 15 0.10 0.40 n.<n 1,110 11.511 U.'ll 11,.14 1).17 1.117 0.29 11,\5 0.14 u.x< II.IICI 

3CKI 41,(1 1(>0 U.'U 11.40 U.'ll 1.()(1 11511 11.7U IL\4 11.17 1.07 U.~'l U.<< 0.14 U_ll;.< II.CNl 

~M (><\1) 200 0,111 0.411 II,<U I.IKI 11.~11 11711 u 'J 1111' 1 fl7 n.2•• H.~~ 0.14 11,1<5 11.111 

M.O 'l'12 3n 11,10 11.411 u.~u I.IKI II,SO 11,711 0.14 11,17 1.117 0,2') H.~:-; 0. 14 u.~< 11,111 



7\udo 

m 

211 115 m O.JII OA11 O .lO I .IIU 11.~0 0.711 11.14 11,17 1.07 H,11J U,W U.IZ 0.71 II.(MI 

11.~11 0.711 "·'~ 1.(17 n,~i) u.~t~ 0.14 (),X(, 11,1111 

11.111 u.7U 0,14 1.117 U,2•) U,ll 0.119 0.54 11.112 

22 11 }05 10~ IIJII 0.4U 11.511 l.lMI u.<o 11.7!1 U, l.¡ 11.17 1.!17 U.24 U.~(, 0. 14 OJU, 0,1111 

2S o 355 ,liS 11,10 11.411 0.511 1.1"1 0.50 11,711 0 • .14 Cl.l7 1.117 0.2'' 1.112 0.19 1.1(• II,IMI 

J55 514 2Jí) 11.111 O, .JO o.so l.fMI U, lO 0.70 u 1.1 11.17 1.07 H.2~ 11,71 O. lb U.97 (1,111 

~74 '107 ·"' 11.311 0.40 0.111 1.m 05CI 11,711 11.)4 H,l7 1,117 ().21) 11,12 11, 14 O,XJ 11.111 

91)7 1.014 llló 0,11) 11.40 0.50 I,IHI 1150 0.711 O,l.J 11.1 7 1,(17 n.2~ 2 .. u. 11..10 I.XU U,UI 

1.014 1.107 '14 O .lO 0.40 oso ).(KI oso 0.7(1 o .. 14 11,17 1.117 O,Jt) H,XO (). 17 1,0.1 11.111 

1.107 1.~27 7211 0.10 O,.JO o.so I,IHI 0.50 0,70 0,14 11.17 1.117 fUI.) Cl,2_l 0.09 1155 (1,112 

29 o 19J P'·' 0.10 OAO 0.511 1,011 u,;o (1,70 II.H 11.1 7 1.117 U,1'' 1.11 11.211 1,22 II,IHI 

19l 372 179 0,10 0.40 O .lO 1.1111 u.;u 0,711 0..14 11,17 1.117 u.2') l.ftíJ 0.2~ J.~l) II,IMI 

J72 45~ !r\(• 11..\0 OAII 0.50 1.1111 1150 11.711 11,14 (1,17 1.117 U.lO H,•H 0. 18 1, 111 11,111 

.J<X 1.119.1 r.J(• O, lO HAO 11.~0 1.1111 H50 11.711 0,1.1 11, 17 1.117 U.2•• II, IX II.OH 11.4~ 11,111 

1.0\l.l 1.2-ll 14X 11.311 11,.111 U.5U l ,llll o.;u 0.70 U.I.J 11.17 1.117 U.2ll .. _,11 11. 111 U.l•' 11.111 

Tot•l .1 1.574 



• 

ANEXO 6.4.5 

MEMORIA DE CÁLCULO PARA EL DISEÑO 
DEL SISTEMA DE DRENAJE 

ALTERNATIVA PROPUESTA 
DRENES COLECTORES ENTUBADOS 



l\lcmoria de Cálculo Diámetro Tuberías de Drenaje Allernativa Propuesta 

Oren n• Nodo Longitud Pendiente Superficie drenada Caudal drenado Oiámetro Diámetro 
m m ncumulnda interno nominal 

111 m/ m ha m3/s cm mm 

1 o 6!W 6lW 0.014 20.4 0.009 10.9 160 
680 1.60 1 920 0,006 61.5 0.028 19.3 200 

1.601 2.066 -166 O ,OJO 61,6 0 .028 17.5 200 
:?.066 2.4~7 -1 2 1 0.008 9-1 .5 0.043 :? 1.4 300 
2.4R7 2.6!l6 199 0.0 10 115.7 0.053 :!2.-l 300 
2.686 3.070 3~-l 0.005 1:!2.0 0.056 :?6.1 300 
3.070 3.-156 3!!6 0.010 122.0 0.056 21.6 300 

2 o 1!!9 11!9 0.002 3.-l 0.00:? 7.9 100 
189 617 -12!! 0.01 -l 6.0 0.003 6.8 100 
617 733 11 6 0.01 1 11 .0 0.005 9.0 100 
733 1.304 57:! 0.008 14.2 0.007 10.6 160 

1.304 1.644 339 0.009 19.0 0.009 11.6 160 
1.644 1.887 244 0.009 19.0 0.009 11.6 160 

3 o 225 :!25 0.005 131.4 0.060 16.5 300 
225 416 191 0,002 128.6 0.059 31.6 400 
-116 517 101 0.002 131.4 0.060 31.6 400 
517 7RI 26-l 0.011 140.1 0.064 13.5 300 
781 1.112 331 0.004 143.5 0.066 :?R.l 300 

1.112 1.167 55 0.0'3 159.5 0 .073 :! 1.5 300 
1.167 1.416 150 0.01 2 166.5 0.077 2-1.6 300 
1.41 6 1.632 216 0.002 152.5 0.070 33.2 400 
1.632 1.774 142 0.004 159.5 0.073 30.5 400 
1.774 1.9 17 143 0.02 1 166.5 0.077 22.2 300 
1.917 2.130 213 0.002 166.5 0.077 34.2 400 

4 o 479 479 0.005 8.9 0.004 9.5 100 
-l79 1.139 661 0.007 8.9 0.00-l 9.0 100 

1.139 1.837 698 0.001 24.4 0.011 17.8 200 
1.837 :?.066 229 0.002 33.8 0.016 19. 1 200 
2.066 2.295 229 0.002 154.0 0.071 33.7 400 
2.295 2.809 514 0.007 179.9 0.083 36.4 400 
2.809 3.03-l 225 0.0 19 183.4 0.084 23.4 300 

5 o 551 551 0.006 47.0 0.022 17.5 200 
551 726 175 0,019 70.5 0.032 16.3 200 
726 1.289 563 0.003 88.0 0.040 25.7 300 

1.289 1.582 293 0,002 105.4 0,04!! 29.3 300 
1.582 1.863 28 1 0.009 119.9 0.055 2:!.8 300 

6 o -126 -126 0.006 2.6 0.001 5.8 65 

7 o 350 350 0.005 5.9 0.003 8.3 100 

8 o 236 236 0.008 2.0 0.001 5.1 65 

9 o 214 21 4 0.009 1.2 0.001 -1 ,0 50 



i\lcmoria de Cálculo Diámetro Tuberías de Drenaje Alternativa Propuesta 

Oren n" Nodo Longitud Pendiente Supcrticie drenada Caudal drenado Diámetro Diámetro 
m m acumulad;¡ interno nominal 

111 m/ m ha m3/s cm mm 

10 o 1.0-19 I.O.JU 0.005 79.9 0.037 22.3 300 
1.0·1\) 1.3-tS 297 0.00-1 85,1 0.039 ::!3.9 300 
1.345 1.6 1-1 269 0,00-1 99,9 0,0-16 ::!5.-1 300 
1.61-1 ::!.011 397 0.003 1-17.9 0.06~ 30.:! 400 
2.0 11 2.0RO 69 0.003 1n.6 0.079 31.4 400 
:!.ORO 2.600 5:!0 0.002 1 X-1.3 O.OS5 35.3 400 
2.600 3.065 465 0.002 11!7.1 O.OR6 35.5 -100 

ll o 3::!0 320 0,006 ll.l 0.00-1 9.2 100 

-1.7 0.002 
5.6 0.003 

13 () 100 100 0.003 5.0 0.002 N .S 100 
lOO 210 110 0.003 6.7 0.003 9.4 100 
:!lO 350 140 0.003 7.8 0.00-1 10.0 100 

l-1 () lOO lOO 0.006 1.3 0.001 4.6 50 
lOO 150 50 0.006 2.0 0,001 5.3 65 
150 2RO 130 0.006 8.6 0.004 9.::! 100 
:!SO 600 320 0,006 19.9 0.009 12.6 160 
()0() 1.009 409 0.005 26.4 0.01 ::! 1-1.5 160 

15 o 200 200 0.005 5.2 0.002 ~.o 100 
200 370 170 0.005 9.3 0.00-1 S.9 100 
370 542 172 0,005 10.5 0.005 1).3 160 
542 6.,5 83 0.004 19.3 0.009 13.::! 160 
625 782 157 0.004 20,7 0.0 10 13.5 160 
7!!2 880 9R 0,005 24,2 0,01 1 1-UI 160 
8RO 1.002 122 0.003 29.3 0.013 1 ~.5 200 

16 o :!00 200 0,008 10.6 0. 17-1 35.3 400 
::!00 307 107 0.008 18.0 0.171! 3S.6 .JO O 
307 400 93 0.004 18.0 0.178 4J.6 600 
400 600 200 0,004 22.4 0.180 4).7 600 
600 1.057 457 0.004 36.6 0. 11!6 41.3 600 

1.057 1.172 115 0,0 11 36.6 0.1 86 3-1.7 400 
1.172 1.200 28 0.0 11 84,8 0.3-13 43.6 600 
1.200 2.385 1.185 0.002 R4.8 0.343 5 ~.0 600 
:!.385 2.450 65 0.002 84.11 0.343 5~.0 600 
::! .450 2.480 30 0.002 84.11 0.3-13 5•\.7 600 

17 o 100 lOO 0.010 2.4 0.001 5.:! 65 
100 .,25 1:!5 0,010 6.4 0.003 ';,5 100 
:!25 300 75 0,005 6.4 0.003 8.-1 100 
300 460 160 0,005 9,g 0.004 9.8 100 
460 660 200 0.005 13.6 0.006 11.2 160 
660 992 332 0.005 19.5 0.009 12.1! 160 

18 o 348 348 0.002 5.7 0.003 0.5 100 

3.5 0.001 
3.5 0.002 



~lemoria de Cálculo Diámetro Tuberías de Drenaje Alternati\'a Propuesta 

Oren n• Nodo LOnl-(itud Pendiente Superficir drenada Caudal drenado Di:imet ro Di:imetro 
m m acumulada interno nominal 

m m/ m ha m3/s cm mm 

20 o 175 175 0.004 5.1 0.002 lU 100 

4.9 0.002 
34.2 0.016 

,, o 305 305 0.006 2.0 0.001 5.4 6:> 

.,, _ .. o 300 300 0.005 !U 0.004 9.4 100 
300 no 420 0.005 15.9 0.007 1.:?.1 160 
720 1.137 417 0.002 15.9 0.007 I·U 160 

24 o 242 242 0.007 4.1 0.002 6.9 100 
242 293 52 0.003 38.3 0.018 IX.7 200 
293 1.259 \)66 0.003 .:?38.7 0.1 10 37 . .:? 400 

15 o 355 355 0.010 7.7 0.004 lUJ 100 
355 574 219 0.007 12.8 0.006 10.4 100 
574 907 333 0.005 12.8 0.006 11.0 160 
907 1.014 106 0.025 20.8 0.010 9.9 100 

1.014 1.107 94 0.008 .20.8 0.010 12.2 160 
1.107 1.827 no 0.00::! 53.4 0.0::!5 21.9 300 

::!6 o 58 5!< 0.034 1.7 0.001 3.7 so 
58 .:?91 :m 0.011 8.0 0.004 lUJ 100 

.:?9 1 345 55 0.004 8.0 0.004 9.6 100 

27 o 47!1 478 0.010 !1,4 0.004 8.3 100 

28 o 308 308 0.013 5.1 0.002 6.6 100 
308 567 259 0.010 8.1 0.004 S.:! 100 
56- 651 84 0.009 8.1 0.004 X.-1 100 

29 o 193 193 0.011 ·1.1 0.002 6.::! 65 
193 37:! 179 0.017 10.3 0.005 lU 100 
372 458 i!6 0.009 26.6 0.012 13.0 160 
458 1.093 636 0.002 26.6 0 .0 12 17,6 200 

1.093 1.241 148 0.003 26,6 0.012 16.1 200 

Total 3 1.574 

Observaciones: 
Los Dlámerros Nominales corresponden a los Diámetros Comerciales 
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ANEXO 6.5 

CUBICACIÓN DE MOVIMIENTOS DE 
TIERRA PARA EL SISTEMA DE DRENAJE 
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ANEXO 6.5.1 

CUBICACIÓN DE MOVIMIENTOS DE 
TIERRA PARA EL SISTEMA DE DRENAJE 

ALTERNATIVA 1 DRENES COLECTORES 
ENTUBADOS 



MOVIMIENTO DE TIERRAS SISTEMA DRENES ENTUBADOS 
ZANJAS TALUD (v/h) 10:1, BASE DE 0,7 m. 

PROYECTO: drenO 1 
SECTOR : drenOl 
Km. 0,00000 - Km. 3,45583 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.04 0.00 44.24 0.00 44.24 0.00 
0,04000 1.61 0.00 36.50 0.00 80.74 0.00 
0,06000 1.66 0.00 32.77 0.00 113.51 0.00 
0,08000 1.32 0.00 31.25 0.00 144.76 0.00 
0,10000 1.43 0.00 26.98 0.00 171.74 0.00 
0,12000 1.57 0.00 29.93 0.00 201.67 0.00 
0,14000 1.45 0.00 31.95 0.00 233.62 0.00 
0,16000 1.68 0.00 30.75 0.00 264.37 0.00 
0,18000 1.55 0.00 34.27 0.00 298.64 0.00 
0,20000 1.79 0.00 32.74 0.00 331.38 0.00 
0,22000 1.86 0.00 36.46 0.00 367.84 0.00 
0,24000 1.62 0.00 36.82 0.00 404.66 0.00 
0,26000 1.80 0.00 33.57 0.00 438.23 0.00 
0,28000 1.89 0.00 36.93 0.00 475.16 0.00 
0,30000 1.61 0.00 37.05 0.00 512.21 0.00 
0,32000 1.80 0.00 33.43 0.00 545.64 0.00 
0,34000 1.91 0.00 37.11 0.00 582.75 0.00 
0,36000 2.00 0.00 39.08 0.00 621.83 0.00 
0,38000 1.71 0.00 39.26 0.00 661.09 0.00 
0,40000 1.91 0.00 35.44 0.00 696.53 0.00 
0,42000 2.13 0.00 40.40 0.00 736.93 0.00 
0,44000 2.24 0.00 43.67 0.00 780.60 0.00 
0,46000 2.46 0.00 46.94 0.00 827.54 0.00 
0,48000 2.75 0.00 52.10 0.00 879.64 0.00 
0,50000 3.13 0.00 58.82 0.00 938.46 0.00 
0,52000 3.54 0.00 66.64 0.00 1005.10 0.00 
0,54000 3.86 0.00 73.92 0.00 1079.02 0.00 
0,56000 4.25 0.00 81.06 0.00 1160.08 0.00 
0,58000 4.78 0.00 90.26 0.00 1250.34 0.00 
0,60000 5.34 0.00 101.10 0.00 1351.44 0.00 
0,62000 5.95 0.00 112.84 0.00 1464.28 0.00 
0,64000 6.42 0.00 123.69 0.00 1587.97 0.00 
0,66000 6.73 0.00 131.51 0.00 1719.48 0.00 
0,68000 5.54 0.00 138.79 0.00 1858.27 0.00 
0,70000 7.25 0.00 122.46 0.00 1980.73 0.00 
0,72000 6.72 0.00 139.69 0.00 2120.42 0.00 
0,74000 6.21 0.00 129.25 0.00 2249.67 0.00 
0,76000 5.74 0.00 119.40 0.00 2369.07 0.00 
0,78000 5.26 0.00 109.88 0.00 2478.95 0.00 
0,80000 4.95 0.00 102.03 0.00 2580.98 0.00 



0,82000 4.16 0.00 101.23 0.00 2682.21 0.00 
0,84000 4.11 0.00 89.42 0.00 2771.63 0.00 
0,86000 5.20 0.00 89.68 0.00 2861.31 0.00 
0,88000 5.32 0.00 105.22 0.00 2966.53 0.00 
0,90000 5.00 0.00 103.28 0.00 3069.81 0.00 
0,92000 4.69 0.00 96.96 0.00 3166.77 0.00 
0,94000 4.40 0.00 90.92 0.00 3257.69 0.00 
0,96000 4.04 0.00 84.40 0.00 3342.09 0.00 
0,98000 3.52 0.00 75.53 0.00 3417.62 0.00 
1,00000 3.81 0.00 73.19 0.00 3490.81 0.00 
1,02000 3.03 0.00 68.24 0.00 3559.05 0.00 
1,04000 3.67 0.00 66.87 0.00 3625.92 0.00 
1,06000 2.34 0.00 63.83 0.00 3689.75 0.00 
1,08000 2.77 0.00 49.85 0.00 3739.60 0.00 
1,10000 3.00 0.00 57.72 0.00 3797.32 0.00 
1,12000 2.72 0.00 62.23 0.00 3859.55 0.00 
1,14000 3.20 0.00 57.47 0.00 3917.02 0.00 
1,16000 3.40 0.00 65.95 0.00 3982.97 0.00 
1,18000 3.56 0.00 69.55 0.00 4052.52 0.00 
1,20000 3.70 0.00 72.52 0.00 4125.04 0.00 
1,22000 3.85 0.00 75.43 0.00 4200.47 0.00 
1,24000 4.00 0.00 78.49 0.00 4278.96 0.00 
1,26000 4.18 0.00 81.78 0.00 4360.74 0.00 
1,28000 4.37 0.00 85.44 0.00 4446.18 0.00 
1,30000 4.53 0.00 88.96 0.00 4535.14 0.00 
1,32000 4.69 0.00 92.21 0.00 4627.35 0.00 
1,34000 4.43 0.00 91.25 0.00 4718.60 0.00 
1,36000 4.14 0.00 85.67 0.00 4804.27 0.00 
1,38000 3.85 0.00 79.82 0.00 4884.09 0.00 
1,40000 3.56 0.00 74.03 0.00 4958.12 0.00 
1,42000 3.28 0.00 68.39 0.00 5026.51 0.00 
1,44000 3.02 0.00 63.03 0.00 5089.54 0.00 
1,46000 2.76 0.00 57.82 0.00 5147.36 0.00 
1,48000 2.51 0.00 52.67 0.00 5200.03 0.00 
1,50000 2.27 0.00 47.69 0.00 5247.72 0.00 
1,52000 2.08 0.00 43.47 0.00 5291.19 0.00 
1,54000 2.23 0.00 43.09 0.00 5334.28 0.00 
1,56000 2.49 0.00 47.13 0.00 5381.41 0.00 
1,58000 2.57 0.00 50.53 0.00 5431.94 0.00 
1,60000 2.07 0.00 49.51 0.00 5481.45 0.00 
1,62000 2.07 0.00 43.51 0.00 5524.96 0.00 
1,64000 2.07 0.00 43.51 0.00 5568.47 0.00 
1,66000 2.06 0.00 43.42 0.00 5611.89 0.00 
1,68000 2.06 0.00 43.33 0.00 5655.22 0.00 
1,70000 2.06 0.00 43.33 0.00 5698.55 0.00 
1,72000 2.06 0.00 43.33 0.00 5741.88 0.00 
1,74000 2.06 0.00 43.33 0.00 5785.21 0.00 
1,76000 2.05 0.00 43.24 0.00 5828.45 0.00 
1,78000 2.06 0.00 43.25 0.00 5871.70 0.00 
1,80000 2.06 0.00 43.33 0.00 5915.03 0.00 
1,82000 2.05 0.00 43.24 0.00 5958.27 0.00 
1,84000 2.06 0.00 43.25 0.00 6001.52 0.00 
1,86000 2.05 0.00 43.24 0.00 6044.76 0.00 
1,88000 2.05 0.00 43.16 0.00 6087.92 0.00 
1,90000 2.05 0.00 43.07 0.00 6130.99 0.00 



1,92000 2.05 0.00 43.08 0.00 6174.07 0.00 
1,94000 2.05 0.00 43.07 0.00 6217.14 0.00 
1,96000 2.04 0.00 42.90 0.00 6260.04 0.00 
1,98000 2.03 0.00 42.72 0.00 6302.76 0.00 
2,00000 2.02 0.00 42.51 0.00 6345.27 0.00 
2,02000 2.01 0.00 42.29 0.00 6387.56 0.00 
2,04000 2.02 0.00 42.34 0.00 6429.90 0.00 
2,06000 2.06 0.00 42.84 0.00 6472.74 0.00 
2,08000 2.39 0.00 43.45 0.00 6516.19 0.00 
2,10000 2.61 0.00 50.02 0.00 6566.21 0.00 
2,12000 2.32 0.00 53.14 0.00 6619.35 0.00 
2,14000 2.76 0.00 49.50 0.00 6668.85 0.00 
2,16000 2.94 0.00 56.98 0.00 6725.83 0.00 
2,18000 2.48 0.00 58.46 0.00 6784.29 0.00 
2,20000 2.48 0.00 52.43 0.00 6836.72 0.00 
2,22000 2.47 0.00 52.26 0.00 6888.98 0.00 
2,24000 2.85 0.00 51.73 0.00 6940.71 0.00 
2,26000 2.39 0.00 56.29 0.00 6997.00 0.00 
2,28000 2.37 0.00 50.18 0.00 7047.18 0.00 
2,30000 2.35 0.00 49.82 0.00 7097.00 0.00 
2,32000 2.34 0.00 49.47 0.00 7146.47 0.00 
2,34000 2.71 0.00 49.11 0.00 7195.58 0.00 
2,36000 2.29 0.00 53.63 0.00 7249.21 0.00 
2,38000 2.28 0.00 48.13 0.00 7297.34 0.00 
2,40000 2.27 0.00 47.96 0.00 7345.30 0.00 
2,42000 2.29 0.00 48.06 0.00 7393.36 0.00 
2,44000 2.31 0.00 48.46 0.00 7441.82 0.00 
2,46000 2.68 0.00 48.68 0.00 7490.50 0.00 
2,48000 2.71 0.00 53.96 0.00 7544.46 0.00 
2,50000 2.86 0.00 55.75 0.00 7600.21 0.00 
2,52000 3.12 0.00 59.81 0.00 7660.02 0.00 
2,54000 3.33 0.00 64.52 0.00 7724.54 0.00 
2,56000 2.83 0.00 66.99 0.00 7791.53 0.00 
2,58000 2.83 0.00 60.16 0.00 7851.69 0.00 
2,60000 3.39 0.00 60.36 0.00 7912.05 0.00 
2,62000 2.76 0.00 66.66 0.00 7978.71 0.00 
2,64000 3.29 0.00 58.85 0.00 8037.56 0.00 
2,66000 3.36 0.00 66.52 0.00 8104.08 0.00 
2,68000 3.13 0.00 64.88 0.00 8168.96 0.00 
2,70000 3.01 0.00 61.41 0.00 8230.37 0.00 
2,72000 2.89 0.00 59.00 0.00 8289.37 0.00 
2,74000 2.75 0.00 56.44 0.00 8345.81 0.00 
2,76000 2.83 0.00 55.85 0.00 8401.66 0.00 
2,78000 2.95 0.00 57.82 0.00 8459.48 0.00 
2,80000 2.91 0.00 58.61 0.00 8518.09 0.00 
2,82000 2.99 0.00 59.00 0.00 8577.09 0.00 
2,84000 3.10 0.00 60.90 0.00 8637.99 0.00 
2,86000 3.25 0.00 63.54 0.00 8701.53 0.00 
2,88000 3.39 0.00 66.42 0.00 8767.95 0.00 
2,90000 2.79 0.00 66.93 0.00 8834.88 0.00 
2,92000 2.78 0.00 59.09 0.00 8893.97 0.00 
2,94000 3.26 0.00 58.71 0.00 8952.68 0.00 
2,96000 3.36 0.00 66.22 0.00 9018.90 0.00 
2,98000 2.77 0.00 66.42 0.00 9085.32 0.00 
3,00000 2.74 0.00 58.53 0.00 9143.85 0.00 



3,02000 3.22 0.00 57.98 0.00 9201.83 0.00 
3,04000 2.66 0.00 63.61 0.00 9265.44 0.00 
3,06000 2.65 0.00 56.28 0.00 9321.72 0.00 
3,08000 2.65 0.00 56.21 0.00 9377.93 0.00 
3,10000 3.10 0.00 55.93 0.00 9433.86 0.00 
3,12000 2.58 0.00 61.31 0.00 9495.17 0.00 
3,14000 2.56 0.00 54.35 0.00 9549.52 0.00 
3,16000 2.98 0.00 53.89 0.00 9603.41 0.00 
3,18000 2.78 0.00 57.62 0.00 9661.03 0.00 
3,20000 2.62 0.00 54.01 0.00 9715.04 0.00 
3,22000 2.41 0.00 50.31 0.00 9765.35 0.00 
3,24000 1.98 0.00 46.78 0.00 9812.13 0.00 
3,26000 2.28 0.00 41.63 0.00 9853.76 0.00 
3,28000 2.38 0.00 46.68 0.00 9900.44 0.00 
3,30000 2.48 0.00 48.61 0.00 9949.05 0.00 
3,32000 2.22 0.00 50.57 0.00 9999.62 0.00 
3,34000 2.66 0.00 47.56'- 0.00 10047.18 0.00 
3,36000 2.34 0.00 53.82 0.00 10101.00 0.00 
3,38000 2.70 0.00 49.11 0.00 10150.11 0.00 
3,40000 2.83 0.00 55.36 0.00 10205.47 0.00 
3,42000 3.04 0.00 58.71 0.00 10264.18 0.00 
3,44000 3.27 0.00 63.13 0.00 10327.31 0.00 
3,45583 3.49 0.00 53.49 0.00 10380.80 0.00 



PROYECTO: dren02 
SECTOR : dren02 
Km. 0,00000 - Km. 1,88732 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.98 0.00 0.00 0.00 0.00 0.00 
0,02000 2.32 0.00 52.94 0.00 52.94 0.00 
0,04000 1.83 0.00 44.03 0.00 96.97 0.00 
0,06000 2.06 0.00 38.10 0.00 135.07 0.00 
0,08000 2.18 0.00 42.33 0.00 177.40 0.00 
0,10000 1.99 0.00 44.53 0.00 221.93 0.00 
0,12000 2.02 0.00 42.05 0.00 263.98 0.00 
0,14000 2.00 0.00 42.17 0.00 306.15 0.00 
0,16000 2.25 0.00 41.52 0.00 347.67 0.00 
0,18000 1.90 0.00 44.13 0.00 391.80 0.00 
0,20000 1.89 0.00 39.67 0.00 431.47 0.00 
0,22000 1.89 0.00 39.59 0.00 471.06 0.00 
0,24000 2.17 0.00 39.68 0.00 510.74 0.00 
0,26000 2.23 0.00 43.95 0.00 554.69 0.00 
0,28000 2.38 0.00 46.11 0.00 600.80 0.00 
0,30000 2.52 0.00 48.99 0.00 649.79 0.00 
0,32000 2.76 0.00 52.77 0.00 702.56 0.00 
0,34000 2.55 0.00 57.62 0.00 760.18 0.00 
0,36000 3.07 0.00 54.63 0.00 814.81 0.00 
0,38000 2.65 0.00 61.96 0.00 876.77 0.00 
0,40000 3.15 0.00 56.41 0.00 933.18 0.00 
0,42000 3.28 0.00 64.35 0.00 997.53 0.00 
0,44000 2.83 0.00 66.52 0.00 1064.05 0.00 
0,46000 3.41 0.00 60.56 0.00 1124.61 0.00 
0,48000 3.25 0.00 66.63 0.00 1191.24 0.00 
0,50000 3.10 0.00 63.54 0.00 1254.78 0.00 
0,52000 2.94 0.00 60.36 0.00 1315.14 0.00 
0,54000 2.77 0.00 57.08 0.00 1372.22 0.00 
0,56000 2.63 0.00 54.01 0.00 1426.23 0.00 
0,58000 2.15 0.00 51.15 0.00 1477.38 0.00 
0,60000 2.52 0.00 45.52 0.00 1522.90 0.00 
0,62000 2.24 0.00 51.15 0.00 1574.05 0.00 
0,64000 2.66 0.00 47.74 0.00 1621.79 0.00 
0,66000 2.75 0.00 54.11 0.00 1675.90 0.00 
0,68000 2.84 0.00 55.95 0.00 1731.85 0.00 
0,70000 2.58 0.00 58.71 0.00 1790.56 0.00 
0,72000 3.02 0.00 54.45 0.00 1845.01 0.00 
0,74000 2.90 0.00 59.20 0.00 1904.21 0.00 
0,76000 2.74 0.00 56.37 0.00 1960.58 0.00 
0,78000 2.87 0.00 56.07 0.00 2016.65 0.00 
0,80000 2.71 0.00 55.85 0.00 2072.50 0.00 
0,82000 2.60 0.00 53.14 0.00 2125.64 0.00 
0,84000 2.18 0.00 51.24 0.00 2176.88 0.00 
0,86000 2.48 0.00 45.50 0.00 2222.38 0.00 



0,88000 2.40 0.00 48.80 0.00 2271.18 0.00 
0,90000 2.02 0.00 47.12 0.00 2318.30 0.00 
0,92000 1.97 0.00 41.77 0.00 2360.07 0.00 
0,94000 2.28 0.00 41.57 0.00 2401.64 0.00 
0,96000 2.48 0.00 47.60 0.00 2449.24 0.00 
0,98000 2.65 0.00 51.24 0.00 2500.48 0.00 
1,00000 2.85 0.00 54.98 0.00 2555.46 0.00 
1,02000 3.02 0.00 58.71 0.00 2614.17 0.00 
1,04000 3.23 0.00 62.53 0.00 2676.70 0.00 
1,06000 3.06 0.00 62.88 0.00 2739.58 0.00 
1,08000 2.77 0.00 58.27 0.00 2797.85 0.00 
1,10000 2.51 0.00 52.87 0.00 2850.72 0.00 
1,12000 2.27 0.00 47.79 0.00 2898.51 0.00 
1,14000 2.04 0.00 43.06 0.00 2941.57 0.00 
1,16000 2.16 0.00 41.99 0.00 2983.56 0.00 
1,18000 2.64 0.00 47.90 0.00 3031.46 0.00 
1,20000 3.15 0.00 57.83 0.00 3089.29 0.00 
1,22000 3.70 0.00 68.41 0.00 3157.70 0.00 
1,24000 4.28 0.00 79.74 0.00 3237.44 0.00 
1,26000 3.57 0.00 78.44 0.00 3315.88 0.00 
1,28000 3.29 0.00 68.61 0.00 3384.49 0.00 
1,30000 2.89 0.00 61.81 0.00 3446.30 0.00 
1,32000 2.53 0.00 58.71 0.00 3505.01 0.00 
1,34000 2.62 0.00 54.57 0.00 3559.58 0.00 
1,36000 3.07 0.00 55.31 0.00 3614.89 0.00 
1,38000 2.66 0.00 62.06 0.00 3676.95 0.00 
1,40000 2.66 0.00 56.42 0.00 3733.37 0.00 
1,42000 2.68 0.00 56.61 0.00 3789.98 0.00 
1,44000 3.20 0.00 57.16 0.00 3847.14 0.00 
1,46000 3.22 0.00 64.24 0.00 3911.38 0.00 
1,48000 2.67 0.00 63.74 0.00 3975.12 0.00 
1,50000 2.68 0.00 56.69 0.00 4031.81 0.00 
1,52000 3.13 0.00 56.49 0.00 4088.30 0.00 
1,54000 3.26 0.00 63.95 0.00 4152.25 0.00 
1,56000 3.36 0.00 66.22 0.00 4218.47 0.00 
1,58000 2.96 0.00 63.16 0.00 4281.63 0.00 
1,60000 2.58 0.00 55.37 0.00 4337.00 0.00 
1,62000 2.22 0.00 47.96 0.00 4384.96 0.00 
1,64000 1.87 0.00 40.90 0.00 4425.86 0.00 
1,66000 1.56 0.00 34.29 0.00 4460.15 0.00 
1,68000 1.24 0.00 27.96 0.00 4488.11 0.00 
1,70000 0.95 0.00 21.89 0.00 4510.00 0.00 
1,72000 0.63 0.00 15.78 0.00 4525.78 0.00 
1,74000 0.48 0.00 11.09 0.00 4536.87 0.00 
1,76000 0.39 0.00 8.68 0.00 4545.55 0.00 
1,78000 0.30 0.00 6.93 0.00 4552.48 0.00 
1,80000 0.22 0.00 5.22 0.00 4557.70 0.00 
1,82000 0.10 0.00 3.17 0.00 4560.87 0.00 
1,84000 0.11 0.00 2.06 0.00 4562.93 0.00 
1,86000 0.11 0.00 2.12 0.00 4565.05 0.00 
1,88000 0.11 0.00 2.20 0.00 4567.25 0.00 
1,88732 0.12 0.00 0.84 0.00 4568.09 



PROYECTO: dren03 
SECTOR : dren03 
Km. 0,00000 - Km. 2,12982 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.06 0.00 0.00 0.00 0.00 0.00 
0,02000 2.32 0.00 43.74 0.00 43.74 0.00 
0,04000 2.71 0.00 50.25 0.00 93.99 0.00 
0,06000 2.63 0.00 58.23 0.00 152.22 0.00 
0,08000 3.09 0.00 55.66 0.00 207.88 0.00 
0,10000 2.39 0.00 58.97 0.00 266.85 0.00 
0,12000 2.83 0.00 50.87 0.00 317.72 0.00 
0,14000 2.13 0.00 49.49 0.00 367.21 0.00 
0,16000 1.80 0.00 39.27 0.00 406.48 0.00 
0,18000 1.63 0.00 36.46 0.00 442.94 0.00 
0,20000 1.86 0.00 34.17 0.00 477.11 0.00 
0,22000 2.03 0.00 38.90 0.00 516.01 0.00 
0,24000 2.25 0.00 42.79 0.00 558.80 0.00 
0,26000 2.11 0.00 46.88 0.00 605.68 0.00 
0,28000 2.53 0.00 45.29 0.00 650.97 0.00 
0,30000 2.32 0.00 48.58 0.00 699.55 0.00 
0,32000 2.12 0.00 44.44 0.00 743.99 0.00 
0,34000 2.39 0.00 45.13 0.00 789.12 0.00 
0,36000 2.52 0.00 49.09 0.00 838.21 0.00 
0,38000 2.73 0.00 52.48 0.00 890.69 0.00 
0,40000 2.65 0.00 53.82 0.00 944.51 0.00 
0,42000 2.15 0.00 51.34 0.00 995.85 0.00 
0,44000 2.53 0.00 45.68 0.00 1041.53 0.00 
0,46000 2.60 0.00 51.34 0.00 1092.87 0.00 
0,48000 2.71 0.00 53.17 0.00 1146.04 0.00 
0,50000 2.00 0.00 50.06 0.00 1196.10 0.00 
0,52000 1.99 0.00 41.92 0.00 1238.02 0.00 
0,54000 1.99 0.00 41.75 0.00 1279.77 0.00 
0,56000 1.98 0.00 41.58 0.00 1321.35 0.00 
0,58000 2.26 0.00 41.43 0.00 1362.78 0.00 
0,60000 1.98 0.00 45.48 0.00 1408.26 0.00 
0,62000 2.02 0.00 42.08 0.00 1450.34 0.00 
0,64000 2.04 0.00 42.70 0.00 1493.04 0.00 
0,66000 2.32 0.00 42.62 0.00 1535.66 0.00 
0,68000 2.00 0.00 46.15 0.00 1581.81 0.00 
0,70000 2.26 0.00 41.61 0.00 1623.42 0.00 
0,72000 1.93 0.00 44.53 0.00 1667.95 0.00 
0,74000 2.15 0.00 39.87 0.00 1707.82 0.00 
0,76000 2.26 0.00 44.04 0.00 1751.86 0.00 
0,78000 2.49 0.00 47.41 0.00 1799.27 0.00 
0,80000 2.93 0.00 54.13 0.00 1853.40 0.00 
0,82000 2.35 0.00 56.76 0.00 1910.16 0.00 
0,84000 2.73 0.00 49.56 0.00 1959.72 0.00 
0.86000 2.86 0.00 55.95 0.00 2015.67 0.00 



0,88000 2.52 0.00 58.21 0.00 2073.88 0.00 
0,90000 3.02 0.00 53.85 0.00 2127.73 0.00 
0,92000 2.62 0.00 61.21 0.00 2188.94 0.00 
0,94000 3.16 0.00 56.24 0.00 2245.18 . 0.00 
0,96000 2.74 0.00 64.15 0.00 2309.33 0.00 
0,98000 3.30 0.00 58.75 0.00 2368.08 0.00 
1,00000 3.41 0.00 67.14 0.00 2435.22 0.00 
1,02000 2.93 0.00 69.14 0.00 2504.36 0.00 
1,04000 3.57 0.00 63.05 0.00 2567.41 0.00 
1,06000 3.05 0.00 72.21 0.00 2639.62 0.00 
1,08000 3.71 0.00 65.46 0.00 2705.08 0.00 
1,10000 3.15 0.00 75.01 0.00 2780.09 0.00 
1,12000 3.84 0.00 67.70 0.00 2847.79 0.00 
1,14000 3.63 0.00 74.69 0.00 2922.48 0.00 
1,16000 3.42 0.00 70.51 0.00 2992.99 0.00 
1,18000 3.17 0.00 65.89 0.00 3058.88 0.00 
1,20000 3.01 0.00 61.81 0.00 3120.69 0.00 
1,22000 2.88 0.00 58.90 0.00 3179.59 0.00 
1,24000 2.63 0.00 55.07 0.00 3234.66 0.00 
1,26000 2.31 0.00 49.32 0.00 3283.98 0.00 
1,28000 1.89 0.00 44.63 0.00 3328.61 0.00 
1,30000 2.17 0.00 39.68 0.00 3368.29 0.00 
1,32000 1.97 0.00 44.23 0.00 3412.52 0.00 
1,34000 2.27 0.00 41.37 0.00 3453.89 0.00 
1,36000 2.47 0.00 47.32 0.00 3501.21 0.00 
1,38000 2.74 0.00 52.10 0.00 3553.31 0.00 
1,40000 3.09 0.00 58.33 0.00 3611.64 0.00 
1,42000 2.84 0.00 64.68 0.00 3676.32 0.00 
1,44000 2.84 0.00 60.43 0.00 3736.75 0.00 
1,46000 2.85 0.00 60.61 0.00 3797.36 0.00 
1,48000 2.85 0.00 60.70 0.00 3858.06 0.00 
1,50000 2.86 0.00 60.80 0.00 3918.86 0.00 
1,52000 2.87 0.00 60.98 0.00 3979.84 0.00 
1,54000 3.42 0.00 61.06 0.00 4040.90 0.00 
1,56000 2.89 0.00 68.75 0.00 4109.65 0.00 
1,58000 2.90 0.00 61.64 0.00 4171.29 0.00 
1,60000 3.48 0.00 61.83 0.00 4233.12 0.00 
1,62000 3.40 0.00 68.77 0.00 4301.89 0.00 
1,64000 3.24 0.00 66.42 0.00 4368.31 0.00 
1,66000 3.17 0.00 64.16 0.00 4432.47 0.00 
1,68000 2.72 0.00 63.95 0.00 4496.42 0.00 
1,70000 2.75 0.00 58.11 0.00 4554.53 0.00 
1,72000 2.77 0.00 58.65 0.00 4613.18 0.00 
1,74000 2.79 0.00 59.01 0.00 4672.19 0.00 
1,76000 3.24 0.00 58.60 0.00 4730.79 0.00 
1,78000 2.48 0.00 61.42 0.00 4792.21 0.00 
1,80000 2.44 0.00 51.94 0.00 4844.15 0.00 
1,82000 2.88 0.00 51.79 0.00 4895.94 0.00 
1,84000 2.72 0.00 56.05 0.00 4951.99 0.00 
1,86000 2.49 0.00 52.13 0.00 5004.12 0.00 
1,88000 2.27 0.00 47.54 0.00 5051.66 0.00 
1,90000 2.10 0.00 43.67 0.00 5095.33 0.00 
1,92000 1.92 0.00 40.21 0.00 5135.54 0.00 
1,94000 1.74 0.00 36.64 0.00 5172.18 0.00 
1,96000 1.58 0.00 33.28 0.00 5205.46 0.00 



1,98000 1.52 0.00 31.00 0.00 5236.46 0.00 
2,00000 1.70 0.00 32.13 0.00 5268.59 0.00 
2,02000 1.59 0.00 34.82 0.00 5303.41 0.00 
2,04000 1.81 0.00 33.30 0.00 5336.71 0.00 
2,06000 1.94 0.00 37.49 0.00 5374.20 0.00 
2,08000 2.75 0.00 46.76 0.00 5420.96 0.00 
2,10000 2.85 0.00 61.44 0.00 5482.40 0.00 
2,12000 3.41 0.00 60.79 0.00 5543.19 0.00 
2,12982 3.47 0.00 33.76 0.00 5576.95 



PROYECTO: dren04 
SECTOR : dren04 
Km. 0,00000 - Km. 3,03362 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.18 0.00 0.00 0.00 0.00 0.00 
0,01000 4.23 0.00 42.03 0.00 42.03 0.00 
0,02000 4.58 0.00 44.06 0.00 86.09 0.00 
0,03000 4.74 0.00 46.61 0.00 132.70 0.00 
0,04000 3.92 0.00 47.87 0.00 180.57 0.00 
0,05000 4.90 0.00 42.55 0.00 223.12 0.00 
0,06000 4.04 0.00 49.54 0.00 272.66 0.00 
0,07000 5.06 0.00 43.87 0.00 316.53 0.00 
0,08000 4.15 0.00 51.12 0.00 367.65 0.00 
0,09000 5.23 0.00 45.22 0.00 412.87 0.00 
0,10000 4.28 0.00 52.84 0.00 465.71 0.00 
0,11000 5.39 0.00 46.58 0.00 512.29 0.00 
0,12000 5.51 0.00 54.52 0.00 566.81 0.00 
0,13000 4.47 0.00 55.64 0.00 622.45 0.00 
0,14000 5.68 0.00 48.83 0.00 671.28 0.00 
0,15000 4.60 0.00 57.36 0.00 728.64 0.00 
0,16000 5.85 0.00 50.28 0.00 778.92 0.00 
0,17000 4.72 0.00 59.09 0.00 838.01 0.00 
0,18000 6.03 0.00 51.69 0.00 889.70 0.00 
0,19000 4.85 0.00 60.90 0.00 950.60 0.00 
0,20000 6.21 0.00 53.11 0.00 1003.71 0.00 
0,21000 4.98 0.00 62.69 0.00 1066.40 0.00 
0,22000 6.39 0.00 54.61 0.00 1121.01 0.00 
0,23000 6.51 0.00 64.50 0.00 1185.51 0.00 
0,24000 6.38 0.00 64.44 0.00 1249.95 0.00 
0,25000 6.17 0.00 62.75 0.00 1312.70 0.00 
0,26000 5.95 0.00 60.61 0.00 1373.31 0.00 
0,27000 5.74 0.00 58.46 0.00 1431.77 0.00 
0,28000 5.59 0.00 56.62 0.00 1488.39 0.00 
0,29000 5.39 0.00 54.90 0.00 1543.29 0.00 
0,30000 5.13 0.00 52.63 0.00 1595.92 0.00 
0,31000 4.85 0.00 49.90 0.00 1645.82 0.00 
0,32000 4.60 0.00 47.21 0.00 1693.03 0.00 
0,33000 4.39 0.00 44.92 0.00 1737.95 0.00 
0,34000 4.14 0.00 42.62 0.00 1780.57 0.00 
0,35000 3.92 0.00 40.26 0.00 1820.83 0.00 
0,36000 3.66 0.00 37.90 0.00 1858.73 0.00 
0,37000 3.44 0.00 35.52 0.00 1894.25 0.00 
0,38000 3.27 0.00 33.55 0.00 1927.80 0.00 
0,39000 3.02 0.00 31.46 0.00 1959.26 0.00 
0,40000 2.84 0.00 29.32 0.00 1988.58 0.00 
0,41000 2.68 0.00 27.61 0.00 2016.19 0.00 
0,42000 2.53 0.00 26.08 0.00 2042.27 0.00 
0,43000 2.40 0.00 24.67 0.00 2066.94 0.00 



0,44000 2.29 0.00 23.47 0.00 2090.41 0.00 
0,45000 1.87 0.00 22.13 0.00 2112.54 0.00 
0,46000 2.15 0.00 19.65 0.00 2132.19 0.00 
0,47000 1.97 0.00 22.02 0.00 2154.21 0.00 
0,48000 2.32 0.00 20.93 0.00 2175.14 0.00 
0,49000 2.08 0.00 23.55 0.00 2198.69 0.00 
0,50000 2.44 0.00 22.09 0.00 2220.78 0.00 
0,51000 2.16 0.00 24.70 0.00 2245.48 0.00 
0,52000 2.18 0.00 22.85 0.00 2268.33 0.00 
0,53000 2.57 0.00 23.18 0.00 2291.51 0.00 
0,54000 2.26 0.00 25.93 0.00 2317.44 0.00 
0,55000 2.28 0.00 23.91 0.00 2341.35 0.00 
0,56000 2.69 0.00 24.24 0.00 2365.59 0.00 
0,57000 2.35 0.00 27.17 0.00 2392.76 0.00 
0,58000 2.40 0.00 25.09 0.00 2417.85 0.00 
0,59000 2.82 0.00 25.43 0.00 2443.28 0.00 
0,60000 2.44 0.00 28.39 0.00 2471.67 0.00 
0,61000 2.90 0.00 26.01 0.00 2497.68 0.00 
0,62000 2.53 0.00 29.35 0.00 2527.03 0.00 
0,63000 2.55 0.00 26.88 0.00 2553.91 0.00 
0,64000 3.07 0.00 27.32 0.00 2581.23 0.00 
0,65000 3.23 0.00 31.48 0.00 2612.71 0.00 
0,66000 3.42 0.00 33.28 0.00 2645.99 0.00 
0,67000 3.30 0.00 33.62 0.00 2679.61 0.00 
0,68000 2.68 0.00 32.30 0.00 2711.91 0.00 
0,69000 2.65 0.00 28.22 0.00 2740.13 0.00 
0,70000 3.20 0.00 28.40 0.00 2768.53 0.00 
0,71000 3.29 0.00 32.46 0.00 2800.99 0.00 
0,72000 3.41 0.00 33.52 0.00 2834.51 0.00 
0,73000 2.94 0.00 34.62 0.00 2869.13 0.00 
0,74000 3.61 0.00 31.75 0.00 2900.88 0.00 
0,75000 3.70 0.00 36.50 0.00 2937.38 0.00 
0,76000 3.82 0.00 37.56 0.00 2974.94 0.00 
0,77000 3.25 0.00 38.71 0.00 3013.65 0.00 
0,78000 4.00 0.00 35.10 0.00 3048.75 0.00 
0,79000 3.38 0.00 40.53 0.00 3089.28 0.00 
0,80000 4.15 0.00 36.43 0.00 3125.71 0.00 
0,81000 4.26 0.00 42.04 0.00 3167.75 0.00 
0,82000 3.58 0.00 43.20 0.00 3210.95 0.00 
0,83000 3.63 0.00 38.73 0.00 3249.68 0.00 
0,84000 4.36 0.00 38.61 0.00 3288.29 0.00 
0,85000 3.56 0.00 43.46 0.00 3331.75 0.00 
0,86000 3.50 0.00 37.87 0.00 3369.62 0.00 
0,87000 4.21 0.00 37.32 0.00 3406.94 0.00 
0,88000 4.06 0.00 41.36 0.00 3448.30 0.00 
0,89000 3.93 0.00 39.96 0.00 3488.26 0.00 
0,90000 3.77 0.00 38.52 0.00 3526.78 0.00 
0,91000 3.58 0.00 36.75 0.00 3563.53 0.00 
0,92000 3.44 0.00 35.09 0.00 3598.62 0.00 
0,93000 3.28 0.00 33.62 0.00 3632.24 0.00 
0,94000 3.14 0.00 32.12 0.00 3664.36 0.00 
0,95000 3.01 0.00 30.75 0.00 3695.11 0.00 
0,96000 2.94 0.00 29.72 0.00 3724.83 0.00 
0,97000 2.78 0.00 28.59 0.00 3753.42 0.00 
0,98000 2.65 0.00 27.15 0.00 3780.57 0.00 



0,99000 2.51 0.00 25.81 0.00 3806.38 0.00 
1,00000 2.39 0.00 24.51 0.00 3830.89 0.00 
1,01000 2.28 0.00 23.34 0.00 3854.23 0.00 
1,02000 2.18 0.00 22.28 0.00 3876.51 0.00 
1,03000 2.05 0.00 21.14 0.00 3897.65 0.00 
1,04000 1.91 0.00 19.81 0.00 3917.46 0.00 
1,05000 1.77 0.00 18.42 0.00 3935.88 0.00 
1,06000 1.66 0.00 17.19 0.00 3953.07 0.00 
1,07000 1.44 0.00 16.33 0.00 3969.40 0.00 
1,08000 1.56 0.00 14.71 0.00 3984.11 0.00 
1,09000 1.36 0.00 15.31 0.00 3999.42 0.00 
1,10000 1.34 0.00 13.95 0.00 4013.37 0.00 
1,11000 1.51 0.00 13.96 0.00 4027.33 0.00 
1,12000 1.66 0.00 15.80 0.00 4043.13 0.00 
1,13000 1.82 0.00 17.36 0.00 4060.49 0.00 
1,14000 1.77 0.00 19.11 0.00 4079.60 0.00 
1,15000 1.79 0.00 18.60 0.00 4098.20 0.00 
1,16000 1.80 0.00 18.74 0.00 4116.94 0.00 
1,17000 1.79 0.00 18.73 0.00 4135.67 0.00 
1,18000 1.78 0.00 18.66 0.00 4154.33 0.00 
1,19000 1.78 0.00 18.60 0.00 4172.93 0.00 
1,20000 1.77 0.00 18.53 0.00 4191.46 0.00 
1,21000 2.05 0.00 18.69 0.00 4210.15 0.00 
1,22000 2.11 0.00 20.81 0.00 4230.96 0.00 
1,23000 2.24 0.00 21.74 0.00 4252.70 0.00 
1,24000 2.44 0.00 23.36 0.00 4276.06 0.00 
1,25000 2.64 0.00 25.36 0.00 4301.42 0.00 
1,26000 2.41 0.00 25.25 0.00 4326.67 0.00 
1,27000 1.98 0.00 23.44 0.00 4350.11 0.00 
1,28000 1.98 0.00 20.81 0.00 4370.92 0.00 
1,29000 2.24 0.00 20.63 0.00 4391.55 0.00 
1,30000 1.93 0.00 22.17 0.00 4413.72 0.00 
1,31000 1.93 0.00 20.17 0.00 4433.89 0.00 
1,32000 1.86 0.00 19.80 0.00 4453.69 0.00 
1,33000 2.14 0.00 19.55 0.00 4473.24 0.00 
1,34000 2.04 0.00 20.91 0.00 4494.15 0.00 
1,35000 1.71 0.00 19.86 0.00 4514.01 0.00 
1,36000 1.88 0.00 17.59 0.00 4531.60 0.00 
1,37000 1.62 0.00 18.51 0.00 4550.11 0.00 
1,38000 1.59 0.00 16.70 0.00 4566.81 0.00 
1,39000 1.58 0.00 16.50 0.00 4583.31 0.00 
1,40000 1.58 0.00 16.42 0.00 4599.73 0.00 
1,41000 1.58 0.00 16.42 0.00 4616.15 0.00 
1,42000 1.60 0.00 16.55 0.00 4632.70 0.00 
1,43000 1.58 0.00 16.54 0.00 4649.24 0.00 
1,44000 1.77 0.00 16.42 0.00 4665.66 0.00 
1,45000 1.66 0.00 18.24 0.00 4683.90 0.00 
1,46000 1.97 0.00 17.75 0.00 4701.65 0.00 
1,47000 2.05 0.00 20.09 0.00 4721.74 0.00 
1,48000 2.16 0.00 21.04 0.00 4742.78 0.00 
1,49000 2.27 0.00 22.11 0.00 4764.89 0.00 
1,50000 2.38 0.00 23.20 0.00 4788.09 0.00 
1,51000 2.49 0.00 24.31 0.00 4812.40 0.00 
1,52000 2.59 0.00 25.38 0.00 4837.78 0.00 
1,53000 2.32 0.00 26.47 0.00 4864.25 0.00 



1,54000 2.81 0.00 24.97 0.00 4889.22 0.00 
1,55000 2.91 0.00 28.59 0.00 4917.81 0.00 
1,56000 3.03 0.00 29.70 0.00 4947.51 0.00 
1,57000 2.67 0.00 30.90 0.00 4978.41 0.00 
1,58000 2.67 0.00 28.29 0.00 5006.70 0.00 
1,59000 2.67 0.00 28.29 0.00 5034.99 0.00 
1,60000 2.68 0.00 28.34 0.00 5063.33 0.00 
1,61000 3.17 0.00 28.43 0.00 5091.76 0.00 
1,62000 2.73 0.00 32.02 0.00 5123.78 0.00 
1,63000 2.73 0.00 29.00 0.00 5152.78 0.00 
1,64000 2.77 0.00 29.24 0.00 5182.02 0.00 
1,65000 3.30 0.00 29.51 0.00 5211.53 0.00 
1,66000 2.82 0.00 33.31 0.00 5244.84 0.00 
1,67000 2.85 0.00 30.14 0.00 5274.98 0.00 
1,68000 2.84 0.00 30.22 0.00 5305.20 0.00 
1,69000 3.37 0.00 30.13 0.00 5335.33 0.00 
1,70000 3.30 0.00 33.36 0.00 5368.69 0.00 
1 '71000 3.44 0.00 33.72 0.00 5402.41 0.00 
1,72000 3.57 0.00 35.03 0.00 5437.44 0.00 
1,73000 3.70 0.00 36.31 0.00 5473.75 0.00 
1,74000 3.84 0.00 37.66 0.00 5511.41 0.00 
1,75000 3.97 0.00 39.03 0.00 5550.44 0.00 
1,76000 4.11 0.00 40.42 0.00 5590.86 0.00 
1,77000 4.25 0.00 41.83 0.00 5632.69 0.00 
1,78000 4.40 0.00 43.25 0.00 5675.94 0.00 
1,79000 4.54 0.00 44.70 0.00 5720.64 0.00 
1,80000 4.68 0.00 46.11 0.00 5766.75 0.00 
1,81000 4.83 0.00 47.53 0.00 5814.28 0.00 
1,82000 4.97 0.00 48.98 0.00 5863.26 0.00 
1,83000 4.13 0.00 50.50 0.00 5913.76 0.00 
1,84000 4.18 0.00 44.92 0.00 5958.68 0.00 
1,85000 5.15 0.00 44.98 0.00 6003.66 0.00 
1,86000 4.12 0.00 51.24 0.00 6054.90 0.00 
1,87000 5.02 0.00 44.05 0.00 6098.95 0.00 
1,88000 4.00 0.00 49.77 0.00 6148.72 0.00 
1,89000 4.84 0.00 42.66 0.00 6191.38 0.00 
1,90000 4.70 0.00 47.70 0.00 6239.08 0.00 
1,91000 4.56 0.00 46.33 0.00 6285.41 0.00 
1,92000 3.63 0.00 44.97 0.00 6330.38 0.00 
1,93000 4.37 0.00 38.65 0.00 6369.03 0.00 
1,94000 4.14 0.00 42.51 0.00 6411.54 0.00 
1,95000 3.95 0.00 40.42 0.00 6451.96 0.00 
1,96000 3.72 0.00 38.32 0.00 6490.28 0.00 
1,97000 3.53 0.00 36.21 0.00 6526.49 0.00 
1,98000 3.24 0.00 33.84 0.00 6560.33 0.00 
1,99000 2.87 0.00 30.56 0.00 6590.89 0.00 
2,00000 2.61 0.00 27.39 0.00 6618.28 0.00 
2,01000 2.41 0.00 25.11 0.00 6643.39 0.00 
2,02000 2.16 0.00 22.88 0.00 6666.27 0.00 
2,03000 1.75 0.00 19.58 0.00 6685.85 0.00 
2,04000 1.39 0.00 15.71 0.00 6701.56 0.00 
2,05000 1.10 0.00 12.43 0.00 6713.99 0.00 
2,06000 0.99 0.00 10.44 0.00 6724.43 0.00 
2,07000 0.91 0.00 9.49 0.00 6733.92 0.00 
2,08000 0.77 0.00 8.65 0.00 6742.57 0.00 



2,09000 0.78 0.00 7.66 0.00 6750.23 0.00 
2,10000 0.68 0.00 7.47 0.00 6757.70 0.00 
2,11000 0.65 0.00 6.76 0.00 6764.46 0.00 
2,12000 0.64 0.00 6.57 0.00 6771.03 0.00 
2,13000 0.66 0.00 6.66 0.00 6777.69 0.00 
2,14000 0.69 0.00 6.91 0.00 6784.60 0.00 
2,15000 0.69 0.00 7.06 0.00 6791.66 0.00 
2,16000 0.74 0.00 7.11 0.00 6798.77 0.00 
2,17000 0.74 0.00 7.63 0.00 6806.40 0.00 
2,18000 0.76 0.00 7.63 0.00 6814.03 0.00 
2,19000 0.76 0.00 7.75 0.00 6821.78 0.00 
2,20000 0.79 0.00 7.67 0.00 6829.45 0.00 
2,21000 0.70 0.00 7.67 0.00 6837.12 0.00 
2,22000 0.70 0.00 6.91 0.00 6844.03 0.00 
2,23000 0.62 0.00 6.60 0.00 6850.63 0.00 
2,24000 0.54 0.00 5.97 0.00 6856.60 0.00 
2,25000 0.51 0.00 5.37 0.00 6861.97 0.00 
2,26000 0.51 0.00 5.19 0.00 6867.16 0.00 
2,27000 0.50 0.00 5.11 0.00 6872.27 0.00 
2,28000 0.54 0.00 5.15 0.00 6877.42 0.00 
2,29000 0.56 0.00 5.66 0.00 6883.08 0.00 
2,30000 0.64 0.00 5.96 0.00 6889.04 0.00 
2,31000 0.74 0.00 6.91 0.00 6895.95 0.00 
2,32000 0.87 0.00 8.04 0.00 6903.99 0.00 
2,33000 0.96 0.00 9.13 0.00 6913.12 0.00 
2,34000 1.05 0.00 10.07 0.00 6923.19 0.00 
2,35000 1.21 0.00 11.31 0.00 6934.50 0.00 
2,36000 1.39 0.00 13.01 0.00 6947.51 0.00 
2,37000 1.62 0.00 15.05 0.00 6962.56 0.00 
2,38000 1.78 0.00 16.97 0.00 6979.53 0.00 
2,39000 1.95 0.00 18.61 0.00 6998.14 0.00 
2,40000 2.15 0.00 20.47 0.00 7018.61 0.00 
2,41000 2.31 0.00 22.30 0.00 7040.91 0.00 
2,42000 2.08 0.00 23.53 0.00 7064.44 0.00 
2,43000 2.37 0.00 21.71 0.00 7086.15 0.00 
2,44000 2.14 0.00 24.21 0.00 7110.36 0.00 
2,45000 2.57 0.00 22.97 0.00 7133.33 0.00 
2,46000 2.59 0.00 25.78 0.00 7159.11 0.00 
2,47000 2.21 0.00 25.74 0.00 7184.85 0.00 
2,48000 2.18 0.00 23.13 0.00 7207.98 0.00 
2,49000 2.15 0.00 22.79 0.00 7230.77 0.00 
2,50000 2.13 0.00 22.54 0.00 7253.31 0.00 
2,51000 2.49 0.00 22.55 0.00 7275.86 0.00 
2,52000 2.60 0.00 25.43 0.00 7301.29 0.00 
2,53000 2.80 0.00 26.98 0.00 7328.27 0.00 
2,54000 2.65 0.00 29.63 0.00 7357.90 0.00 
2,55000 3.14 0.00 28.16 0.00 7386.06 0.00 
2,56000 2.99 0.00 30.65 0.00 7416.71 0.00 
2,57000 2.53 0.00 29.73 0.00 7446.44 0.00 
2,58000 2.92 0.00 26.50 0.00 7472.94 0.00 
2,59000 3.02 0.00 29.68 0.00 7502.62 0.00 
2,60000 2.39 0.00 27.03 0.00 7529.65 0.00 
2,61000 1.81 0.00 20.97 0.00 7550.62 0.00 
2,62000 0.80 0.00 12.89 0.00 7563.51 0.00 
2,63000 0.24 0.00 5.16 0.00 7568.67 0.00 



2,64000 0.00 0.24 0.68 0.58 7569.35 0.58 
2,65000 0.00 0.05 0.00 1.36 7569.35 1.94 
2,66000 0.09 0.00 0.31 0.08 7569.66 2.02 
2,67000 0.23 0.00 1.62 0.00 7571.28 2.02 
2,68000 0.38 0.00 3.07 0.00 7574.35 2.02 
2,69000 0.54 0.00 4.60 0.00 7578.95 2.02 
2,70000 0.70 0.00 6.20 0.00 7585.15 2.02 
2,71000 0.87 0.00 7.88 0.00 7593.03 2.02 
2,72000 1.05 0.00 9.64 0.00 7602.67 2.02 
2,73000 1.24 0.00 11.47 0.00 7614.14 2.02 
2,74000 1.42 0.00 13.30 0.00 7627.44 2.02 
2,75000 1.62 0.00 15.18 0.00 7642.62 2.02 
2,76000 1.83 0.00 17.22 0.00 7659.84 2.02 
2,77000 2.04 0.00 19.34 0.00 7679.18 2.02 
2,78000 2.26 0.00 21.49 0.00 7700.67 2.02 
2,79000 2.49 0.00 23.71 0.00 7724.38 2.02 
2,80000 2.72 0.00 26.05 0.00 7750.43 2.02 
2,81000 2.97 0.00 28.47 0.00 7778.90 2.02 
2,82000 3.22 0.00 30.96 0.00 7809.86 2.02 
2,83000 3.48 0.00 33.53 0.00 7843.39 2.02 
2,84000 3.72 0.00 36.00 0.00 7879.39 2.02 
2,85000 3.99 0.00 38.53 0.00 7917.92 2.02 
2,86000 4.27 0.00 41.31 0.00 7959.23 2.02 
2,87000 4.56 0.00 44.17 0.00 8003.40 2.02 
2,88000 4.86 0.00 47.10 0.00 8050.50 2.02 
2,89000 4.99 0.00 49.26 0.00 8099.76 2.02 
2,90000 4.76 0.00 48.78 0.00 8148.54 2.02 
2,91000 5.12 0.00 49.39 0.00 8197.93 2.02 
2,92000 5.50 0.00 53.08 0.00 8251.01 2.02 
2,93000 6.00 0.00 57.48 0.00 8308.49 2.02 
2,94000 5.12 0.00 62.58 0.00 8371.07 2.02 
2,95000 5.19 0.00 56.26 0.00 8427.33 2.02 
2,96000 5.18 0.00 56.58 0.00 8483.91 2.02 
2,97000 6.53 0.00 56.23 0.00 8540.14 2.02 
2,98000 6.34 0.00 64.37 0.00 8604.51 2.02 
2,99000 6.09 0.00 62.14 0.00 8666.65 2.02 
3,00000 4.72 0.00 60.12 0.00 8726.77 2.02 
3,01000 5.84 0.00 50.83 0.00 8777.60 2.02 
3,02000 5.76 0.00 58.01 0.00 8835.61 2.02 
3,03000 5.42 0.00 55.87 0.00 8891.48 2.02 
3,03362 5.26 0.00 19.32 0.00 8910.80 



PROYECTO: dren05 
SECTOR : dren05 
Km. 0,00000 - Km. 1,86295 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,01000 2.36 0.00 21.62 0.00 21.62 0.00 
0,02000 2.00 0.00 23.25 0.00 44.87 0.00 
0,03000 1.98 0.00 20.85 0.00 65.72 0.00 
0,04000 2.24 0.00 20.59 0.00 86.31 0.00 
0,05000 1.91 0.00 22.07 0.00 108.38 0.00 
0,06000 1.88 0.00 19.83 0.00 128.21 0.00 
0,07000 2.11 0.00 19.53 0.00 147.74 0.00 
0,08000 1.81 0.00 20.86 0.00 168.60 0.00 
0,09000 1.79 0.00 18.83 0.00 187.43 0.00 
0,10000 2.01 0.00 18.58 0.00 206.01 0.00 
0,11000 1.74 0.00 19.86 0.00 225.87 0.00 
0,12000 l. 71 0.00 17.98 0.00 243.85 0.00 
0,13000 1.97 0.00 17.99 0.00 261.84 0.00 
0,14000 1.77 0.00 19.86 0.00 281.70 0.00 
0,15000 1.77 0.00 18.50 0.00 300.20 0.00 
0,16000 2.06 0.00 18.76 0.00 318.96 0.00 
0,17000 1.87 0.00 20.95 0.00 339.91 0.00 
0,18000 2.18 0.00 19.76 0.00 359.67 0.00 
0,19000 1.96 0.00 22.11 0.00 381.78 0.00 
0,20000 2.28 0.00 20.73 0.00 402.51 0.00 
0,21000 2.05 0.00 23.25 0.00 425.76 0.00 
0,22000 2.40 0.00 21.76 0.00 447.52 0.00 
0,23000 2.13 0.00 24.35 0.00 471.87 0.00 
0,24000 2.17 0.00 22.63 0.00 494.50 0.00 
0,25000 2.53 0.00 22.93 0.00 517.43 0.00 
0,26000 2.25 0.00 25.72 0.00 543.15 0.00 
0,27000 2.65 0.00 23.86 0.00 567.01 0.00 
0,28000 2.34 0.00 26.86 0.00 593.87 0.00 
0,29000 2.77 0.00 24.88 0.00 618.75 0.00 
0,30000 2.43 0.00 28.07 0.00 646.82 0.00 
0,31000 2.89 0.00 25.87 0.00 672.69 0.00 
0,32000 2.52 0.00 29.25 0.00 701.94 0.00 
0,33000 2.55 0.00 26.83 0.00 728.77 0.00 
0,34000 3.04 0.00 27.19 0.00 755.96 0.00 
0,35000 2.62 0.00 30.70 0.00 786.66 0.00 
0,36000 2.66 0.00 28.03 0.00 814.69 0.00 
0,37000 3.20 0.00 28.47 0.00 843.16 0.00 
0,38000 3.26 0.00 32.31 0.00 875.47 0.00 
0,39000 2.82 0.00 33.11 0.00 908.58 0.00 
0,40000 3.42 0.00 30.28 0.00 938.86 0.00 
0,41000 2.94 0.00 34.67 0.00 973.53 0.00 
0,42000 3.58 0.00 31.62 0.00 1005.15 0.00 
0,43000 3.68 0.00 36.26 0.00 1041.41 0.00 



0,44000 3.13 0.00 37.24 0.00 1078.65 0.00 
0,45000 3.18 0.00 33.71 0.00 1112.36 0.00 
0,46000 3.14 0.00 33.75 0.00 1146.11 0.00 
0,47000 3.74 0.00 33.34 0.00 1179.45 0.00 
0,48000 3.06 0.00 37.08 0.00 1216.53 0.00 
0,49000 3.64 0.00 32.49 0.00 1249.02 0.00 
0,50000 2.99 0.00 36.04 0.00 1285.06 0.00 
0,51000 2.95 0.00 31.61 0.00 1316.67 0.00 
0,52000 3.50 0.00 31.29 0.00 1347.96 0.00 
0,53000 2.87 0.00 34.60 0.00 1382.56 0.00 
0,54000 2.85 0.00 30.42 0.00 1412.98 0.00 
0,55000 3.33 0.00 30.01 0.00 1442.99 0.00 
0,56000 3.46 0.00 33.97 0.00 1476.96 0.00 
0,57000 3.61 0.00 35.34 0.00 1512.30 0.00 
0,58000 3.78 0.00 36.93 0.00 1549.23 0.00 
0,59000 3.93 0.00 38.54 0.00 1587.77 0.00 
0,60000 4.06 0.00 39.97 0.00 1627.74 0.00 
0,61000 4.21 0.00 41.38 0.00 1669.12 0.00 
0,62000 4.37 0.00 42.91 0.00 1712.03 0.00 
0,63000 4.51 0.00 44.41 0.00 1756.44 0.00 
0,64000 4.67 0.00 45.92 0.00 1802.36 0.00 
0,65000 4.83 0.00 47.52 0.00 1849.88 0.00 
0,66000 4.99 0.00 49.07 0.00 1898.95 0.00 
0,67000 5.14 0.00 50.65 0.00 1949.60 0.00 
0,68000 5.30 0.00 52.23 0.00 2001.83 0.00 
0,69000 5.48 0.00 53.88 0.00 2055.71 0.00 
0,70000 5.65 0.00 55.64 0.00 2111.35 0.00 
0,71000 5.83 0.00 57.41 0.00 2168.76 0.00 
0,72000 4.74 0.00 59.07 0.00 2227.83 0.00 
0,73000 4.75 0.00 51.63 0.00 2279.46 0.00 
0,74000 5.88 0.00 51.09 0.00 2330.55 0.00 
0,75000 4.52 0.00 57.75 0.00 2388.30 0.00 
0,76000 5.58 0.00 48.60 0.00 2436.90 0.00 
0,77000 5.49 0.00 55.36 0.00 2492.26 0.00 
0,78000 4.31 0.00 54.32 0.00 2546.58 0.00 
0,79000 5.31 0.00 46.31 0.00 2592.89 0.00 
0,80000 5.19 0.00 52.48 0.00 2645.37 0.00 
0,81000 4.08 0.00 51.26 0.00 2696.63 0.00 
0,82000 5.00 0.00 43.84 0.00 2740.47 0.00 
0,83000 3.96 0.00 49.49 0.00 2789.96 0.00 
0,84000 4.83 0.00 42.41 0.00 2832.37 0.00 
0,85000 3.83 0.00 47.70 0.00 2880.07 0.00 
0,86000 4.66 0.00 41.00 0.00 2921.07 0.00 
0,87000 4.55 0.00 46.05 0.00 2967.12 0.00 
0,88000 3.67 0.00 45.13 0.00 3012.25 0.00 
0,89000 4.40 0.00 38.99 0.00 3051.24 0.00 
0,90000 3.56 0.00 43.63 0.00 3094.87 0.00 
0,91000 4.25 0.00 37.76 0.00 3132.63 0.00 
0,92000 3.43 0.00 42.04 0.00 3174.67 0.00 
0,93000 4.08 0.00 36.36 0.00 3211.03 0.00 
0,94000 3.30 0.00 40.38 0.00 3251.41 0.00 
0,95000 3.93 0.00 35.01 0.00 3286.42 0.00 
0,96000 3.18 0.00 38.77 0.00 3325.19 0.00 
0,97000 3.78 0.00 33.73 0.00 3358.92 0.00 
0,98000 3.09 0.00 37.45 0.00 3396.37 0.00 



0,99000 3.05 0.00 32.75 0.00 3429.12 0.00 
1,00000 3.07 0.00 32.67 0.00 3461.79 0.00 
1,01000 3.68 0.00 32.71 0.00 3494.50 0.00 
1,02000 3.75 0.00 37.10 0.00 3531.60 0.00 
1,03000 3.07 0.00 37.15 0.00 3568.75 0.00 
1,04000 3.03 0.00 32.51 0.00 3601.26 0.00 
1,05000 3.04 0.00 32.34 0.00 3633.60 0.00 
1,06000 3.06 0.00 32.54 0.00 3666.14 0.00 
1,07000 3.08 0.00 32.77 0.00 3698.91 0.00 
1,08000 3.73 0.00 33.00 0.00 3731.91 0.00 
1,09000 3.79 0.00 37.61 0.00 3769.52 0.00 
1,10000 3.09 0.00 37.51 0.00 3807.03 0.00 
1,11000 3.61 0.00 32.46 0.00 3839.49 0.00 
1,12000 3.52 0.00 35.60 0.00 3875.09 0.00 
1,13000 3.39 0.00 34.52 0.00 3909.61 0.00 
1,14000 3.27 0.00 33.31 0.00 3942.92 0.00 
1,15000 3.07 0.00 31.71 0.00 3974.63 0.00 
1,16000 2.84 0.00 29.55 0.00 4004.18 0.00 
1,17000 2.72 0.00 27.83 0.00 4032.01 0.00 
1,18000 2.29 0.00 26.91 0.00 4058.92 0.00 
1,19000 2.61 0.00 23.88 0.00 4082.80 0.00 
1,20000 2.20 0.00 25.77 0.00 4108.57 0.00 
1,21000 2.17 0.00 22.96 0.00 4131.53 0.00 
1,22000 2.46 0.00 22.56 0.00 4154.09 0.00 
1,23000 2.09 0.00 24.31 0.00 4178.40 0.00 
1,24000 2.38 0.00 21.79 0.00 4200.19 0.00 
1,25000 2.03 0.00 23.47 0.00 4223.66 0.00 
1,26000 1.98 0.00 21.02 0.00 4244.68 0.00 
1,27000 1.97 0.00 20.72 0.00 4265.40 0.00 
1,28000 1.94 0.00 20.51 0.00 4285.91 0.00 
1,29000 2.23 0.00 20.38 0.00 4306.29 0.00 
1,30000 1.92 0.00 22.07 0.00 4328.36 0.00 
1,31000 1.91 0.00 20.01 0.00 4348.37 0.00 
1,32000 1.91 0.00 19.97 0.00 4368.34 0.00 
1,33000 1.90 0.00 19.92 0.00 4388.26 0.00 
1,34000 1.89 0.00 19.85 0.00 4408.11 0.00 
1,35000 1.87 0.00 19.72 0.00 4427.83 0.00 
1,36000 1.86 0.00 19.54 0.00 4447.37 0.00 
1,37000 1.84 0.00 19.37 0.00 4466.74 0.00 
1,38000 2.10 0.00 19.29 0.00 4486.03 0.00 
1,39000 1.83 0.00 20.92 0.00 4506.95 0.00 
1,40000 2.06 0.00 19.06 0.00 4526.01 0.00 
1,41000 1.84 0.00 20.81 0.00 4546.82 0.00 
1,42000 1.87 0.00 19.46 0.00 4566.28 0.00 
1,43000 2.16 0.00 19.72 0.00 4586.00 0.00 
1,44000 1.94 0.00 21.88 0.00 4607.88 0.00 
1,45000 1.94 0.00 20.30 0.00 4628.18 0.00 
1,46000 1.96 0.00 20.43 0.00 4648.61 0.00 
1,47000 1.98 0.00 20.69 0.00 4669.30 0.00 
1,48000 2.29 0.00 20.90 0.00 4690.20 0.00 
1,49000 2.04 0.00 23.20 0.00 4713.40 0.00 
1,50000 2.05 0.00 21.48 0.00 4734.88 0.00 
1,51000 2.06 0.00 21.62 0.00 4756.50 0.00 
1,52000 2.06 0.00 21.67 0.00 4778.17 0.00 
1,53000 2.07 0.00 21.71 0.00 4799.88 0.00 



1,54000 2.08 0.00 21.80 0.00 4821.68 0.00 
1,55000 2.09 0.00 21.89 0.00 4843.57 0.00 
1,56000 2.41 0.00 21.97 0.00 4865.54 0.00 
1,57000 2.14 0.00 24.45 0.00 4889.99 0.00 
1,58000 2.52 0.00 22.72 0.00 4912.71 0.00 
1,59000 2.23 0.00 25.53 0.00 4938.24 0.00 
1,60000 2.66 0.00 23.82 0.00 4962.06 0.00 
1,61000 2.75 0.00 27.06 0.00 4989.12 0.00 
1,62000 2.86 0.00 28.07 0.00 5017.19 0.00 
1,63000 2.97 0.00 29.16 0.00 5046.35 0.00 
1,64000 3.10 0.00 30.37 0.00 5076.72 0.00 
1,65000 3.51 0.00 33.07 0.00 5109.79 0.00 
1,66000 3.03 0.00 35.72 0.00 5145.51 0.00 
1,67000 3.69 0.00 32.54 0.00 5178.05 0.00 
1,68000 3.13 0.00 37.30 0.00 5215.35 0.00 
1,69000 3.85 0.00 33.81 0.00 5249.16 0.00 
1,70000 3.96 0.00 39.03 0.00 5288.19 0.00 
1,71000 3.36 0.00 40.15 0.00 5328.34 0.00 
1,72000 4.18 0.00 36.44 0.00 5364.78 0.00 
1,73000 3.48 0.00 42.09 0.00 5406.87 0.00 
1,74000 4.27 0.00 37.50 0.00 5444.37 0.00 
1,75000 3.57 0.00 43.20 0.00 5487.57 0.00 
1,76000 4.42 0.00 38.64 0.00 5526.21 0.00 
1,77000 3.70 0.00 44.81 0.00 5571.02 0.00 
1,78000 4.63 0.00 40.23 0.00 5611.25 0.00 
1,79000 3.81 0.00 46.60 0.00 5657.85 0.00 
1,80000 4.73 0.00 41.22 0.00 5699.07 0.00 
1,81000 3.91 0.00 47.76 0.00 5746.83 0.00 
1,82000 3.94 0.00 42.34 0.00 5789.17 0.00 
1,83000 4.94 0.00 42.85 0.00 5832.02 0.00 
1,84000 5.02 0.00 49.77 0.00 5881.79 0.00 
1,85000 4.13 0.00 50.73 0.00 5932.52 0.00 
1,86000 4.17 0.00 44.87 0.00 5977.39 0.00 
1,86295 5.21 0.00 13.34 0.00 5990.73 



PROYECTO: dren06 
SECTOR : dren06 
Km. 0,00000 - Km. 0,42595 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.86 0.00 0.00 0.00 0.00 0.00 
0,02000 3.38 0.00 60.61 0.00 60.61 0.00 
0,04000 3.14 0.00 65.15 0.00 125.76 0.00 
0,06000 2.48 0.00 60.47 0.00 186.23 0.00 
0,08000 2.83 0.00 51.77 0.00 238.00 0.00 
0,10000 2.35 0.00 55.72 0.00 293.72 0.00 
0,12000 2.32 0.00 49.24 0.00 342.96 0.00 
0,14000 2.72 0.00 49.02 0.00 391.98 0.00 
0,16000 2.52 0.00 52.39 0.00 444.37 0.00 
0,18000 2.40 0.00 49.28 0.00 493.65 0.00 
0,20000 2.27 0.00 46.78 0.00 540.43 0.00 
0,22000 2.16 0.00 44.32 0.00 584.75 0.00 
0,24000 2.36 0.00 45.13 0.00 629.88 0.00 
0,26000 2.50 0.00 48.52 0.00 678.40 0.00 
0,28000 2.64 0.00 51.34 0.00 729.74 0.00 
0,30000 3.27 0.00 59.04 0.00 788.78 0.00 
0,32000 3.05 0.00 69.36 0.00 858.14 0.00 
0,34000 3.71 0.00 65.54 0.00 923.68 0.00 
0,36000 3.78 0.00 74.91 0.00 998.59 0.00 
0,38000 3.20 0.00 69.74 0.00 1068.33 0.00 
0,40000 2.83 0.00 60.27 0.00 1128.60 0.00 
0,42000 2.46 0.00 52.87 0.00 1181.47 0.00 
0,42595 2.29 0.00 14.13 0.00 1195.60 0.00 



PROYECTO: dren07 
SECTOR : dren07 
Km. 0,00000 - Km. 0,35030 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 1.81 0.00 0.00 0.00 0.00 0.00 
0,02000 1.94 0.00 37.47 0.00 37.47 0.00 
0,04000 2.10 0.00 40.40 0.00 77.87 0.00 
0,06000 2.24 0.00 43.39 0.00 121.26 0.00 
0,08000 2.38 0.00 46.12 0.00 167.38 0.00 
0,10000 2.52 0.00 48.99 0.00 216.37 0.00 
0,12000 2.69 0.00 52.19 0.00 268.56 0.00 
0,14000 2.84 0.00 55.36 0.00 323.92 0.00 
0,16000 2.96 0.00 58.01 0.00 381.93 0.00 
0,18000 2.84 0.00 58.01 0.00 439.94 0.00 
0,20000 2.35 0.00 55.85 0.00 495.79 0.00 
0,22000 2.73 0.00 49.56 0.00 545.35 0.00 
0,24000 2.51 0.00 52.39 0.00 597.74 0.00 
0,26000 2.24 0.00 51.05 0.00 648.79 0.00 
0,28000 2.66 0.00 47.72 0.00 696.51 0.00 
0,30000 2.37 0.00 54.21 0.00 750.72 0.00 
0,32000 2.34 0.00 49.73 0.00 800.45 0.00 
0,34000 2.78 0.00 49.94 0.00 850.39 0.00 
0,35030 2.63 0.00 27.87 0.00 878.26 0.00 



PROYECTO: dren08 
SECTOR : dren08 
Km. 0,00000- Km. 0,23602 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,01000 2.05 0.00 21.66 0.00 21.66 0.00 
0,02000 2.04 0.00 21.49 0.00 43.15 0.00 
0,03000 2.04 0.00 21.41 0.00 64.56 0.00 
0,04000 2.03 0.00 21.36 0.00 85.92 0.00 
0,05000 2.03 0.00 21.32 0.00 107.24 0.00 
0,06000 2.03 0.00 21.32 0.00 128.56 0.00 
0,07000 2.04 0.00 21.37 0.00 149.93 0.00 
0,08000 2.04 0.00 21.41 0.00 171.34 0.00 
0,09000 2.34 0.00 21.36 0.00 192.70 0.00 
0,10000 2.01 0.00 23.20 0.00 215.90 0.00 
0,11000 1.98 0.00 20.89 0.00 236.79 0.00 
0,12000 1.96 0.00 20.64 0.00 257.43 0.00 
0,13000 1.95 0.00 20.51 0.00 277.94 0.00 
0,14000 1.94 0.00 20.38 0.00 298.32 0.00 
0,15000 2.22 0.00 20.30 0.00 318.62 0.00 
0,16000 1.90 0.00 21.93 0.00 340.55 0.00 
0,17000 1.89 0.00 19.84 0.00 360.39 0.00 
0,18000 1.90 0.00 19.84 0.00 380.23 0.00 
0,19000 1.92 0.00 19.97 0.00 400.20 0.00 
0,20000 1.90 0.00 19.99 0.00 420.19 0.00 
0,21000 1.83 0.00 19.55 0.00 439.74 0.00 
0,22000 1.87 0.00 19.38 0.00 459.12 0.00 
0,23000 1.88 0.00 19.63 0.00 478.75 0.00 
0,23602 2.16 0.00 11.89 0.00 490.64 0.00 



PROYECTO: dren09 
SECTOR : dren09 
Km. 0,00000- Km. 0,21417 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,01000 2.08 0.00 21.80 0.00 21.80 0.00 
0,02000 2.41 0.00 21.93 0.00 43.73 0.00 
0,03000 2.12 0.00 24.35 0.00 68.08 0.00 
0,04000 2.14 0.00 22.45 0.00 90.53 0.00 
0,05000 2.15 0.00 22.58 0.00 113.11 0.00 
0,06000 2.17 0.00 22.71 0.00 135.82 0.00 
0,07000 2.18 0.00 22.89 0.00 158.71 0.00 
0,08000 2.52 0.00 22.97 0.00 181.68 0.00 
0,09000 2.35 0.00 24.35 0.00 206.03 0.00 
0,10000 2.29 0.00 23.17 0.00 229.20 0.00 
0,11000 2.18 0.00 22.32 0.00 251.52 0.00 
0,12000 1.94 0.00 21.97 0.00 273.49 0.00 
0,13000 1.94 0.00 20.34 0.00 293.83 0.00 
0,14000 1.96 0.00 20.47 0.00 314.30 0.00 
0,15000 1.98 0.00 20.64 0.00 334.94 0.00 
0,16000 2.29 0.00 20.86 0.00 355.80 0.00 
0,17000 2.03 0.00 23.15 0.00 378.95 0.00 
0,18000 2.06 0.00 21.50 0.00 400.45 0.00 
0,19000 2.41 0.00 21.85 0.00 422.30 0.00 
0,20000 2.14 0.00 24.45 0.00 446.75 0.00 
0,21000 2.17 0.00 22.67 0.00 469.42 0.00 
0,21417 2.52 0.00 9.52 0.00 478.94 0.00 



PROYECTO: drenlO 
SECTOR : drenl O 
Km. 0,00000- Km. 3,06492 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,02000 2.06 0.00 43.42 0.00 43.42 0.00 
0,04000 2.09 0.00 43.61 0.00 87.03 0.00 
0,06000 2.41 0.00 43.88 0.00 130.91 0.00 
0,08000 2.12 0.00 48.65 0.00 179.56 0.00 
0,10000 2.13 0.00 44.81 0.00 224.37 0.00 
0,12000 2.19 0.00 45.53 0.00 269.90 0.00 
0,14000 2.52 0.00 46.02 0.00 315.92 0.00 
0,16000 2.20 0.00 50.82 0.00 366.74 0.00 
0,18000 2.27 0.00 47.15 0.00 413.89 0.00 
0,20000 2.28 0.00 47.97 0.00 461.86 0.00 
0,22000 2.23 0.00 47.47 0.00 509.33 0.00 
0,24000 2.56 0.00 46.65 0.00 555.98 0.00 
0,26000 2.19 0.00 50.92 0.00 606.90 0.00 
0,28000 2.18 0.00 46.02 0.00 652.92 0.00 
0,30000 2.53 0.00 46.00 0.00 698.92 0.00 
0,32000 2.60 0.00 51.31 0.00 750.23 0.00 
0,34000 2.32 0.00 53.04 0.00 803.27 0.00 
0,36000 2.72 0.00 49.13 0.00 852.40 0.00 
0,38000 2.85 0.00 55.75 0.00 908.15 0.00 
0,40000 3.00 0.00 58.51 0.00 966.66 0.00 
0,42000 3.15 0.00 61.51 0.00 1028.17 0.00 
0,44000 3.29 0.00 64.45 0.00 1092.62 0.00 
0,46000 3.38 0.00 66.73 0.00 1159.35 0.00 
0,48000 3.51 0.00 68.83 0.00 1228.18 0.00 
0,50000 3.65 0.00 71.60 0.00 1299.78 0.00 
0,52000 3.83 0.00 74.81 0.00 1374.59 0.00 
0,54000 3.27 0.00 77.75 0.00 1452.34 0.00 
0,56000 4.00 0.00 70.37 0.00 1522.71 0.00 
0,58000 4.13 0.00 81.27 0.00 1603.98 0.00 
0,60000 3.45 0.00 83.33 0.00 1687.31 0.00 
0,62000 3.48 0.00 74.42 0.00 1761.73 0.00 
0,64000 4.26 0.00 74.89 0.00 1836.62 0.00 
0,66000 4.33 0.00 85.87 0.00 1922.49 0.00 
0,68000 3.69 0.00 88.54 0.00 2011.03 0.00 
0,70000 4.53 0.00 79.42 0.00 2090.45 0.00 
0,72000 4.67 0.00 91.99 0.00 2182.44 0.00 
0,74000 4.51 0.00 91.78 0.00 2274.22 0.00 
0,76000 4.38 0.00 88.86 0.00 2363.08 0.00 
0,78000 4.25 0.00 86.29 0.00 2449.37 0.00 
0,80000 4.13 0.00 83.76 0.00 2533.13 0.00 
0,82000 3.30 0.00 81.16 0.00 2614.29 0.00 
0,84000 3.92 0.00 69.92 0.00 2684.21 0.00 
0,86000 3.78 0.00 77.00 0.00 2761.21 0.00 
0¡88000 3.65 0.00 74.38 0.00 2835.59 0.00 



0,90000 3.54 0.00 71.90 0.00 2907.49 0.00 
0,92000 3.42 0.00 69.55 0.00 2977.04 0.00 
0,94000 2.79 0.00 67.24 0.00 3044.28 0.00 
0,96000 2.73 0.00 58.60 0.00 3102.88 0.00 
0,98000 3.20 0.00 57.64 0.00 3160.52 0.00 
1,00000 3.14 0.00 63.38 0.00 3223.90 0.00 
1,02000 3.03 0.00 61.71 0.00 3285.61 0.00 
1,04000 2.39 0.00 58.11 0.00 3343.72 0.00 
1,06000 2.75 0.00 50.08 0.00 3393.80 0.00 
1,08000 2.47 0.00 56.51 0.00 3450.31 0.00 
1,10000 2.48 0.00 52.41 0.00 3502.72 0.00 
1,12000 2.45 0.00 52.15 0.00 3554.87 0.00 
1,14000 2.84 0.00 51.53 0.00 3606.40 0.00 
1,16000 2.39 0.00 56.24 0.00 3662.64 0.00 
1,18000 2.36 0.00 50.08 0.00 3712.72 0.00 
1,20000 2.71 0.00 49.46 0.00 3762.18 0.00 
1,22000 2.29 0.00 53.72 0.00 3815.90 0.00 
1,24000 2.27 0.00 48.04 0.00 3863.94 0.00 
1,26000 2.60 0.00 47.50 0.00 3911.44 0.00 
1,28000 2.16 0.00 50.95 0.00 3962.39 0.00 
1,30000 2.14 0.00 45.23 0.00 4007.62 0.00 
1,32000 2.46 0.00 44.88 0.00 4052.50 0.00 
1,34000 2.09 0.00 48.66 0.00 4101.16 0.00 
1,36000 2.05 0.00 43.54 0.00 4144.70 0.00 
1,38000 2.34 0.00 42.89 0.00 4187.59 0.00 
1,40000 1.99 0.00 46.21 0.00 4233.80 0.00 
1,42000 1.97 0.00 41.53 0.00 4275.33 0.00 
1,44000 1.95 0.00 41.10 0.00 4316.43 0.00 
1,46000 2.32 0.00 41.69 0.00 4358.12 0.00 
1,48000 2.06 0.00 46.90 0.00 4405.02 0.00 
1,50000 2.07 0.00 43.45 0.00 4448.47 0.00 
1,52000 2.06 0.00 43.44 0.00 4491.91 0.00 
1,54000 2.05 0.00 43.15 0.00 4535.06 0.00 
1,56000 2.06 0.00 43.17 0.00 4578.23 0.00 
1,58000 2.06 0.00 43.33 0.00 4621.56 0.00 
1,60000 2.06 0.00 43.33 0.00 4664.89 0.00 
1,62000 2.42 0.00 43.79 0.00 4708.68 0.00 
1,64000 2.59 0.00 50.12 0.00 4758.80 0.00 
1,66000 2.76 0.00 53.53 0.00 4812.33 0.00 
1,68000 2.46 0.00 56.41 0.00 4868.74 0.00 
1,70000 2.45 0.00 51.87 0.00 4920.61 0.00 
1,72000 2.85 0.00 51.62 0.00 4972.23 0.00 
1,74000 2.61 0.00 54.60 0.00 5026.83 0.00 
1,76000 2.38 0.00 49.83 0.00 5076.66 0.00 
1,78000 2.26 0.00 46.31 0.00 5122.97 0.00 
1,80000 1.91 0.00 44.32 0.00 5167.29 0.00 
1,82000 2.12 0.00 39.40 0.00 5206.69 0.00 
1,84000 2.59 0.00 47.05 0.00 5253.74 0.00 
1,86000 2.89 0.00 54.76 0.00 5308.50 0.00 
1,88000 3.07 0.00 59.52 0.00 5368.02 0.00 
1,90000 2.88 0.00 59.46 0.00 5427.48 0.00 
1,92000 2.65 0.00 55.27 0.00 5482.75 0.00 
1,94000 2.44 0.00 50.82 0.00 5533.57 0.00 
1,96000 2.26 0.00 46.91 0.00 5580.48 0.00 
1,98000 2.13 0.00 43.85 0.00 5624.33 0.00 



·:;.'¡-' 

5666.14 2,00000 1.81 0.00 41.81 O.ÓÓ 0.00 
2,02000 2.04 0.00 37.67 0.00 5703.81 0.00 
2,04000 1.87 0.00 41.72 0.00 5745.53 0.00 
2,06000 2.08 0.00 38.61 0.00 5784.14 0.00 
2,08000 1.81 0.00 41.42 0.00 5825.56 0.00 ·- 1 --~~.--, : ... \ ·: 
2,10000 2.00 0.00 37.31 0.00 5862.87 0.00 
2,12000 1.68 0.00 38.98 0.00 5901.85 0.00 
2,14000 1.90 0.00 35.11 0.00 5936.96 0.00 
2,16000 1.78 0.00 36.84 0.00 5973.80 0.00 
2,18000 1.66 0.00 34.37 0.00 6008.17 0.00 
2,20000 1.82 0.00 34.71 0.00 6042.88 0.00 
2,22000 1.68 0.00 34.97 0.00 6077.85 0.00 
2,24000 1.58 0.00 32.66 0.00 6110.51 0.00 
2,26000 1.46 0.00 32.21 0.00 6142.72 0.00 
2,28000 1.49 0.00 30.74 0.00 6173.46 0.00 
2,30000 1.71 0.00 31.41 0.00 6204.87 0.00 
2,32000 1.57 0.00 34.82 0.00 6239.69 0.00 
2,34000 1.82 0.00 33.32 0.00 6273.01 0.00 
2,36000 2.01 0.00 38.29 0.00 6311.30 0.00 
2,38000 2.15 0.00 41.53 0.00 6352.83 0.00 
2,40000 2.31 0.00 44.54 0.00 6397.37 0.00 
2,42000 2.48 0.00 47.82 0.00 6445.19 0.00 
2,44000 2.28 0.00 51.24 0.00 6496.43 0.00 
2,46000 2.26 0.00 47.84 0.00 6544.27 0.00 
2,48000 2.55 0.00 46.90 0.00 6591.17 0.00 
2,50000 2.14 0.00 50.25 0.00 6641.42 0.00 
2,52000 2.17 0.00 45.32 0.00 6686.74 0.00 
2,54000 2.51 0.00 45.57 0.00 6732.31 0.00 
2,56000 2.15 0.00 46.51 0.00 6778.82 0.00 
2,58000 2.03 0.00 41.81 . 0.00 6820.63 0.00 
2,60000 1.66 0.00 39.07 . 0.00 6859.70 0.00 
2,62000 1.66 0.00 34.59 ' 0.00 6894.29 0.00 
2,64000 1.66 0.00 34.59 0.00 ·. 6928.88 0.00 
2,66000 1.67 0.00 34.68 0.00 6963.56 0.00 
2,68000 1.67 0.00 34.76 0.00 6998.32 0.00 
2,70000 1.67 0.00 34.76 0.00 7033.08 0.00 
2,72000 1.89 0.00 34.85 0.00 7067.93 0.00 
2,74000 1.63 0.00 37.29 0.00 7105.22 0.00 
2,76000 1.75 0.00 33.11 0.00 7138.33 0.00 
2,78000 1.64 0.00 33.82 0.00 7172.15 0.00 
2,80000 1.56 0.00 31.95 0.00 7204.10 0.00 
2,82000 1.45 0.00 30.10 0.00 7234.20 0.00 
2,84000 1.35 0.00 28.03 0.00 7262.23 0.00 
2,86000 1.27 0.00 26.17 0.00 7288.40 0.00 
2,88000 1.35 0.00 26.17 0.00 7314.57 0.00 
2,90000 1.48 0.00 28.29 0.00 7342.86 0.00 
2,92000 1.64 0.00 31.16 0.00 7374.02 0.00 
2,94000 1.79 0.00 34.28 0.00 7408.30 0.00 
2,96000 1.93 0.00 37.20 0.00 7445.50 0.00 
2,98000 2.11 0.00 40.40 0.00 7485.90 0.00 
3,00000 1.71 0.00 40.40 0.00 7526.30 0.00 
3,02000 1.67 0.00 35.27 0.00 7561.57 0.00 
3,04000 1.91 0.00 35.12 0.00 7596.69 0.00 
3,06000 1.76 0.00 39.07 0.00 7635.76 0.00 
3,06492 .2.0! ., . Q&OMu§k0,64,&,90,~:;*:~6~ .. ll~ .. . q.oo 

,_ -~ ..... ~ ~l~ •• -· ,_ ~b.c~~···''·t·J ..... ~ ... ~;;..:>Lj'_- .. --::·> 



PROYECTO: drenll 
SECTOR : drenll 
Km. 0,00000- Km. 0,32013 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O l. U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,02000 2.40 0.00 43.69 0.00 43.69 0.00 
0,04000 2.10 0.00 48.39 0.00 92.08 0.00 
0,06000 2.13 0.00 44.60 0.00 136.68 0.00 
0,08000 2.15 0.00 45.07 0.00 181.75 0.00 
0,10000 2.17 0.00 45.42 0.00 227.17 0.00 
0,12000 2.17 0.00 45.68 0.00 272.85 0.00 
0,14000 2.17 0.00 45.67 0.00 318.52 0.00 
0,16000 2.16 0.00 45.50 0.00 364.02 0.00 
0,18000 2.15 0.00 45.32 0.00 409.34 0.00 
0,20000 2.14 0.00 45.15 0.00 454.49 0.00 
0,22000 2.13 0.00 44.97 0.00 499.46 0.00 
0,24000 2.46 0.00 44.80 0.00 544.26 0.00 
0,26000 2.12 0.00 48.93 0.00 593.19 0.00 
0,28000 2.10 0.00 44.24 0.00 637.43 0.00 
0,30000 2.09 0.00 43.94 0.00 681.37 0.00 
0,32000 2.08 0.00 43.76 0.00 725.13 0.00 
0,32013 2.38 0.00 0.28 0.00 725.41 0.00 



PROYECTO: dren12 
SECTOR : dren12 
Km. 0,00000- Km. 0,24801 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 1.79 0.00 0.00 0.00 0.00 0.00 
0,02000 2.06 0.00 37.69 0.00 37.69 0.00 
0,04000 1.82 0.00 41.42 0.00 79.11 0.00 
0,06000 1.82 0.00 38.20 0.00 117.31 0.00 
0,08000 1.88 0.00 38.81 0.00 156.12 0.00 
0,10000 1.91 0.00 39.66 0.00 195.78 0.00 
0,12000 1.88 0.00 39.67 0.00 235.45 0.00 
0,14000 2.16 0.00 39.51 0.00 274.96 0.00 
0,16000 1.94 0.00 43.76 0.00 318.72 0.00 
0,18000 1.96 0.00 40.86 0.00 359.58 0.00 
0,20000 2.28 0.00 41.47 0.00 401.05 0.00 
0,22000 2.01 0.00 46.00 0.00 447.05 0.00 
0,24000 2.06 0.00 42.80 0.00 489.85 0.00 
0,24801 2.39 0.00 17.43 0.00 507.28 0.00 



PROYECTO: dren13 
SECTOR : dren13 
Km. 0,00000- Km. 0,34991 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 1.79 0.00 0.00 0.00 0.00 0.00 
0,02000 2.01 0.00 37.16 0.00 37.16 0.00 
0,04000 1.90 0.00 39.07 0.00 76.23 0.00 
0,06000 1.63 0.00 37.38 0.00 113.61 0.00 
0,08000 1.61 0.00 33.74 0.00 147.35 0.00 
0,10000 1.58 0.00 33.24 0.00 180.59 0.00 
0,12000 1.55 0.00 32.64 0.00 213.23 0.00 
0,14000 1.55 0.00 32.30 0.00 245.53 0.00 
0,16000 1.57 0.00 32.49 0.00 278.02 0.00 
0,18000 1.79 0.00 32.92 0.00 310.94 0.00 
0,20000 1.66 0.00 36.66 0.00 347.60 0.00 
0,22000 1.90 0.00 34.87 0.00 382.47 0.00 
0,24000 1.75 0.00 38.90 0.00 421.37 0.00 
0,26000 2.02 0.00 36.93 0.00 458.30 0.00 
0,28000 2.11 0.00 41.35 0.00 499.65 0.00 
0,30000 1.92 0.00 43.08 0.00 542.73 0.00 
0,32000 2.27 0.00 40.84 0.00 583.57 0.00 
0,34000 2.05 0.00 46.21 0.00 629.78 0.00 
0,34991 2.38 0.00 21.43 0.00 651.21 0.00 



PROYECTO: dren14 
SECTOR : dren14 
Km. 0,00000 - Km. 1,00872 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.09 0.00 0.00 0.00 0.00 0.00 
0,02000 2.09 0.00 43.85 0.00 43.85 0.00 
0,04000 2.10 0.00 43.94 0.00 87.79 0.00 
0,06000 2.10 0.00 44.03 0.00 131.82 0.00 
0,08000 2.10 0.00 44.03 0.00 175.85 0.00 
0,10000 2.10 0.00 44.03 0.00 219.88 0.00 
0,12000 2.10 0.00 44.03 0.00 263.91 0.00 
0,14000 2.10 0.00 44.03 0.00 307.94 0.00 
0,16000 2.09 0.00 43.94 0.00 351.88 0.00 
0,18000 2.08 0.00 43.76 0.00 395.64 0.00 
0,20000 2.07 0.00 43.59 0.00 439.23 0.00 
0,22000 2.07 0.00 43.52 0.00 482.75 0.00 
0,24000 2.06 0.00 43.42 0.00 526.17 0.00 
0,26000 2.06 0.00 43.33 0.00 569.50 0.00 
0,28000 2.06 0.00 43.33 0.00 612.83 0.00 
0,30000 2.06 0.00 43.33 0.00 656.16 0.00 
0,32000 2.06 0.00 43.33 0.00 699.49 0.00 
0,34000 2.07 0.00 43.42 0.00 742.91 0.00 
0,36000 2.07 0.00 43.51 0.00 786.42 0.00 
0,38000 2.05 0.00 43.33 0.00 829.75 0.00 
0,40000 2.04 0.00 42.98 0.00 872.73 0.00 
0,42000 2.33 0.00 42.63 0.00 915.36 0.00 
0,44000 1.99 0.00 46.12 0.00 961.48 0.00 
0,46000 1.98 0.00 41.71 0.00 1003.19 0.00 
0,48000 1.97 0.00 41.44 0.00 1044.63 0.00 
0,50000 1.95 0.00 41.10 0.00 1085.73 0.00 
0,52000 1.94 0.00 40.76 0.00 1126.49 0.00 
0,54000 2.21 0.00 40.50 0.00 1166.99 0.00 
0,56000 1.90 0.00 43.76 0.00 1210.75 0.00 
0,58000 1.89 0.00 39.68 0.00 1250.43 0.00 
0,60000 2.15 0.00 39.51 0.00 1289.94 0.00 
0,62000 2.22 0.00 43.67 0.00 1333.61 0.00 
0,64000 2.02 0.00 45.46 0.00 1379.07 0.00 
0,66000 2.40 0.00 43.19 0.00 1422.26 0.00 
0,68000 2.12 0.00 48.61 0.00 1470.87 0.00 
0,70000 2.49 0.00 44.99 0.00 1515.86 0.00 
0,72000 2.22 0.00 50.67 0.00 1566.53 0.00 
0,74000 2.65 0.00 47.46 0.00 1613.99 0.00 
0,76000 2.37 0.00 54.11 0.00 1668.10 0.00 
0,78000 2.39 0.00 50.19 0.00 1718.29 0.00 
0,80000 2.37 0.00 50.18 0.00 1768.47 0.00 
0,82000 2.35 0.00 49.82 0.00 1818.29 0.00 
0,84000 2.72 0.00 49.47 0.00 1867.76 0.00 
0,86000 2.31 0.00 54.06 0.00 1921.82 0.00 



0,88000 2.28 0.00 48.35 0.00 1970.17 0.00 
0,90000 2.26 0.00 47.86 0.00 2018.03 0.00 
0,92000 2.60 0.00 47.42 0.00 2065.45 0.00 
0,94000 2.34 0.00 53.24 0.00 2118.69 0.00 
0,96000 2.37 0.00 49.67 0.00 2168.36 0.00 
0,98000 2.38 0.00 50.10 0.00 2218.46 0.00 
1,00000 2.72 0.00 49.72 0.00 2268.18 0.00 
1,00872 2.68 0.00 23.57 0.00 2291.75 0.00 



PROYECTO: dren15 
SECTOR : dren15 
Km. 0,00000 - Km. 1,00234 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.27 0.00 0.00 0.00 0.00 0.00 
0,02000 2.38 0.00 46.49 0.00 46.49 0.00 
0,04000 2.51 0.00 48.90 0.00 95.39 0.00 
0,06000 2.64 0.00 51.43 0.00 146.82 0.00 
0,08000 2.83 0.00 54.69 0.00 201.51 0.00 
0,10000 2.53 0.00 58.11 0.00 259.62 0.00 
0,12000 2.96 0.00 53.45 0.00 313.07 0.00 
0,14000 2.47 0.00 58.51 0.00 371.58 0.00 
0,16000 2.44 0.00 51.89 0.00 423.47 0.00 
0,18000 2.83 0.00 51.35 0.00 474.82 0.00 
0,20000 2.76 0.00 55.95 0.00 530.77 0.00 
0,22000 2.63 0.00 53.92 0.00 584.69 0.00 
0,24000 2.18 0.00 51.53 0.00 636.22 0.00 
0,26000 2.16 0.00 45.71 0.00 681.93 0.00 
0,28000 2.14 0.00 45.28 0.00 727.21 0.00 
0,30000 2.46 0.00 44.88 0.00 772.09 0.00 
0,32000 2.10 0.00 48.71 0.00 820.80 0.00 
0,34000 2.07 0.00 43.75 0.00 864.55 0.00 
0,36000 2.34 0.00 43.05 0.00 907.60 0.00 
0,38000 1.98 0.00 46.12 0.00 953.72 0.00 
0,40000 1.96 0.00 41.35 0.00 995.07 0.00 
0,42000 2.22 0.00 40.84 0.00 1035.91 0.00 
0,44000 1.91 0.00 43.95 0.00 1079.86 0.00 
0,46000 2.13 0.00 39.49 0.00 1119.35 0.00 
0,48000 1.78 0.00 41.53 0.00 1160.88 0.00 
0,50000 1.98 0.00 36.87 0.00 1197.75 0.00 
0,52000 1.73 0.00 39.41 0.00 1237.16 0.00 
0,54000 1.71 0.00 35.86 0.00 1273.02 0.00 
0,56000 1.71 0.00 35.62 0.00 1308.64 0.00 
0,58000 1.72 0.00 35.79 0.00 1344.43 0.00 
0,60000 1.97 0.00 36.14 0.00 1380.57 0.00 
0,62000 1.75 0.00 39.53 0.00 1420.10 0.00 
0,64000 2.00 0.00 36.69 0.00 1456.79 0.00 
0,66000 2.10 0.00 41.01 0.00 1497.80 0.00 
0,68000 2.03 0.00 41.35 0.00 1539.15 0.00 
0,70000 1.71 0.00 39.62 0.00 1578.77 0.00 
0,72000 1.69 0.00 35.44 0.00 1614.21 0.00 
0,74000 1.66 0.00 34.93 0.00 1649.14 0.00 
0,76000 1.69 0.00 34.96 0.00 1684.10 0.00 
0,78000 1.70 0.00 35.37 0.00 1719.47 0.00 
0,80000 1.71 0.00 35.62 0.00 1755.09 0.00 
0,82000 1.72 0.00 35.87 0.00 1790.96 0.00 
0,84000 1.72 0.00 35.95 0.00 1826.91 0.00 
0.86000 1.71 0.00 35.78 0.00 1862.69 0.00 



0,88000 1.70 0.00 35.53 0.00 1898.22 0.00 
0,90000 1.68 0.00 35.27 0.00 1933.49 0.00 
0,92000 1.88 0.00 34.94 0.00 1968.43 0.00 
0,94000 1.63 0.00 37.20 0.00 2005.63 0.00 
0,96000 1.62 0.00 33.83 0.00 2039.46 0.00 
0,98000 1.60 0.00 33.49 0.00 2072.95 0.00 
1,00000 1.60 0.00 33.33 0.00 2106.28 0.00 
1,00234 1.80 0.00 3.90 0.00 2110.18 0.00 



PROYECTO: drenl6 
SECTOR : drenl6 
Km. 0,00000 - Km. 2,48000 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.03 0.00 0.00 0.00 0.00 0.00 
0,02000 2.18 0.00 42.09 0.00 42.09 0.00 
0,04000 2.37 0.00 45.41 0.00 87.50 0.00 
0,06000 2.48 0.00 48.49 0.00 135.99 0.00 
0,08000 2.65 0.00 51.31 0.00 187.30 0.00 
0,10000 2.87 0.00 55.21 0.00 242.51 0.00 
0,12000 3.07 0.00 59.39 0.00 301.90 0.00 
0,14000 3.30 0.00 63.62 0.00 365.52 0.00 
0,16000 2.94 0.00 68.13 0.00 433.65 0.00 
0,18000 3.55 0.00 62.95 0.00 496.60 0.00 
0,20000 2.86 0.00 69.55 0.00 566.15 0.00 
0,22000 3.33 0.00 60.15 0.00 626.30 0.00 
0,24000 3.02 0.00 63.49 0.00 689.79 0.00 
0,26000 2.78 0.00 58.01 0.00 747.80 0.00 
0,28000 2.40 0.00 51.82 0.00 799.62 0.00 
0,30000 2.20 0.00 45.97 0.00 845.59 0.00 
0,32000 2.04 0.00 42.37 0.00 887.96 0.00 
0,34000 1.84 0.00 41.44 0.00 929.40 0.00 
0,36000 1.87 0.00 38.84 0.00 968.24 0.00 
0,38000 2.18 0.00 39.53 0.00 1007.77 0.00 
0,40000 1.94 0.00 43.98 0.00 1051.75 0.00 
0,42000 1.96 0.00 40.89 0.00 1092.64 0.00 
0,44000 1.98 0.00 41.29 0.00 1133.93 0.00 
0,46000 2.28 0.00 41.63 0.00 1175.56 0.00 
0,48000 2.03 0.00 46.21 0.00 1221.77 0.00 
0,50000 2.39 0.00 43.18 0.00 1264.95 0.00 
0,52000 2.49 0.00 48.80 0.00 1313.75 0.00 
0,54000 2.23 0.00 50.76 0.00 1364.51 0.00 
0,56000 2.64 0.00 47.45 0.00 1411.96 0.00 
0,58000 2.76 0.00 54.01 0.00 1465.97 0.00 
0,60000 2.89 0.00 56.53 0.00 1522.50 0.00 
0,62000 3.01 0.00 59.00 0.00 1581.50 0.00 
0,64000 3.13 0.00 61.41 0.00 1642.91 0.00 
0,66000 2.73 0.00 63.74 0.00 1706.65 0.00 
0,68000 3.30 0.00 58.67 0.00 1765.32 0.00 
0,70000 3.40 0.00 67.03 0.00 1832.35 0.00 
0,72000 3.53 0.00 69.24 0.00 1901.59 0.00 
0,74000 3.00 0.00 71.31 0.00 1972.90 0.00 
0,76000 3.69 0.00 64.82 0.00 2037.72 0.00 
0,78000 3.78 0.00 74.70 0.00 2112.42 0.00 
0,80000 3.96 0.00 77.43 0.00 2189.85 0.00 
0,82000 3.34 0.00 80.09 0.00 2269.94 0.00 
0,84000 4.08 0.00 71.80 0.00 2341.74 0.00 
0,86000 3.20 0.00 79.40 0.00 2421.14 0.00 



0,88000 3.19 0.00 68.23 0.00 2489.37 0.00 
0,90000 3.80 0.00 67.66 0.00 2557.03 0.00 
0,92000 3.65 0.00 74.49 0.00 2631.52 0.00 
0,94000 3.42 0.00 70.69 0.00 2702.21 0.00 
0,96000 3.10 0.00 65.15 0.00 2767.36 0.00 
0,98000 2.90 0.00 60.01 0.00 2827.37 0.00 
1,00000 2.49 0.00 53.83 0.00 2881.20 0.00 
1,02000 2.34 0.00 48.26 0.00 2929.46 0.00 
1,04000 2.17 0.00 45.06 0.00 2974.52 0.00 
1,06000 1.79 0.00 42.02 0.00 3016.54 0.00 
1,08000 2.05 0.00 37.63 0.00 3054.17 0.00 
1,10000 2.14 0.00 41.90 0.00 3096.07 0.00 
1,12000 2.32 0.00 44.54 0.00 3140.61 0.00 
1,14000 2.50 0.00 48.11 0.00 3188.72 0.00 
1,16000 2.68 0.00 51.77 0.00 3240.49 0.00 
1,18000 2.50 0.00 51.77 0.00 3292.26 0.00 
1,20000 2.27 0.00 47.60 0.00 3339.86 0.00 
1,22000 1.77 0.00 42.69 0.00 3382.55 0.00 
1,24000 1.97 0.00 36.54 0.00 3419.09 0.00 
1,26000 1.72 0.00 39.14 0.00 3458.23 0.00 
1,28000 1.68 0.00 35.51 0.00 3493.74 0.00 
1,30000 1.86 0.00 34.65 0.00 3528.39 0.00 
1,32000 1.62 0.00 36.73 0.00 3565.12 0.00 
1,34000 1.60 0.00 33.49 0.00 3598.61 0.00 
1,36000 1.84 0.00 33.68 0.00 3632.29 0.00 
1,38000 1.94 0.00 37.74 0.00 3670.03 0.00 
1,40000 1.92 0.00 41.43 0.00 3711.46 0.00 
1,42000 1.92 0.00 40.34 0.00 3751.80 0.00 
1,44000 1.91 0.00 40.25 0.00 3792.05 0.00 
1,46000 1.92 0.00 40.26 0.00 3832.31 0.00 
1,48000 2.27 0.00 41.00 0.00 3873.31 0.00 
1,50000 2.04 0.00 46.21 0.00 3919.52 0.00 
1,52000 2.05 0.00 42.98 0.00 3962.50 0.00 
1,54000 2.05 0.00 43.12 0.00 4005.62 0.00 
1,56000 2.04 0.00 42.95 0.00 4048.57 0.00 
1,58000 2.31 0.00 42.44 0.00 4091.01 0.00 
1,60000 2.28 0.00 45.93 0.00 4136.94 0.00 
1,62000 2.00 0.00 45.90 0.00 4182.84 0.00 
1,64000 2.38 0.00 42.79 0.00 4225.63 0.00 
1,66000 2.53 0.00 49.15 0.00 4274.78 0.00 
1,68000 2.21 0.00 51.01 0.00 4325.79 0.00 
1,70000 2.62 0.00 47.03 0.00 4372.82 0.00 
1,72000 2.17 0.00 51.31 0.00 4424.13 0.00 
1,74000 2.43 0.00 44.93 0.00 4469.06 0.00 
1,76000 2.34 0.00 47.66 0.00 4516.72 0.00 
1,78000 2.25 0.00 45.84 0.00 4562.56 0.00 
1,80000 2.18 0.00 44.21 0.00 4606.77 0.00 
1,82000 1.95 0.00 44.09 0.00 4650.86 0.00 
1,84000 1.98 0.00 41.27 0.00 4692.13 0.00 
1,86000 1.97 0.00 41.50 0.00 4733.63 0.00 
1,88000 1.94 0.00 40.97 0.00 4774.60 0.00 
1,90000 1.95 0.00 40.77 0.00 4815.37 0.00 
1,92000 1.96 0.00 41.03 0.00 4856.40 0.00 
1,94000 2.23 0.00 40.92 0.00 4897.32 0.00 
1,96000 1.91 0.00 44.04 0.00 4941.36 0.00 



1,98000 1.87 0.00 39.58 0.00 4980.94 0.00 
2,00000 1.86 0.00 39.08 0.00 5020.02 0.00 
2,02000 1.84 0.00 38.70 0.00 5058.72 0.00 
2,04000 1.86 0.00 38.72 0.00 5097.44 0.00 
2,06000 2.11 0.00 38.82 0.00 5136.26 0.00 
2,08000 1.81 0.00 41.63 0.00 5177.89 0.00 
2,10000 1.81 0.00 37.76 0.00 5215.65 0.00 
2,12000 2.01 0.00 37.32 0.00 5252.97 0.00 
2,14000 2.20 0.00 42.01 0.00 5294.98 0.00 
2,16000 2.04 0.00 45.53 0.00 5340.51 0.00 
2,18000 2.04 0.00 42.97 0.00 5383.48 0.00 
2,20000 2.32 0.00 42.67 0.00 5426.15 0.00 
2,22000 2.15 0.00 44.72 0.00 5470.87 0.00 
2,24000 1.97 0.00 41.15 0.00 5512.02 0.00 
2,26000 1.80 0.00 37.67 0.00 5549.69 0.00 
2,28000 1.64 0.00 34.37 0.00 5584.06 0.00 
2,30000 1.48 0.00 31.16 0.00 5615.22 0.00 
2,32000 1.26 0.00 28.63 0.00 5643.85 0.00 
2,34000 1.33 0.00 25.39 0.00 5669.24 0.00 
2,36000 1.45 0.00 27.77 0.00 5697.01 0.00 
2,38000 1.58 0.00 30.28 0.00 5727.29 0.00 
2,40000 1.74 0.00 33.11 0.00 5760.40 0.00 
2,42000 1.66 0.00 34.01 0.00 5794.41 0.00 
2,44000 1.06 0.00 27.15 0.00 5821.56 0.00 
2,46000 0.35 0.00 13.89 0.00 5835.45 0.00 
2,48000 0.01 0.00 3.50 0.00 5838.95 0.00 



PROYECTO: dren17 
SECTOR : dren17 
Km. 0,00000- Km. 0,99194 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,02000 2.32 0.00 42.84 0.00 42.84 0.00 
0,04000 1.96 0.00 45.62 0.00 88.46 0.00 
0,06000 2.22 0.00 40.84 0.00 129.30 0.00 
0,08000 1.89 0.00 43.76 0.00 173.06 0.00 
0,10000 1.87 0.00 39.33 0.00 212.39 0.00 
0,12000 1.83 0.00 38.73 0.00 251.12 0.00 
0,14000 2.10 0.00 38.49 0.00 289.61 0.00 
0,16000 1.81 0.00 41.53 0.00 331.14 0.00 
0,18000 1.78 0.00 37.50 0.00 368.64 0.00 
0,20000 1.77 0.00 37.08 0.00 405.72 0.00 
0,22000 2.02 0.00 37.09 0.00 442.81 0.00 
0,24000 2.17 0.00 41.91 0.00 484.72 0.00 
0,26000 2.35 0.00 45.18 0.00 529.90 0.00 
0,28000 2.64 0.00 49.85 0.00 579.75 0.00 
0,30000 2.86 0.00 54.95 0.00 634.70 0.00 
0,32000 3.01 0.00 58.70 0.00 693.40 0.00 
0,34000 2.64 0.00 61.30 0.00 754.70 0.00 
0,36000 3.20 0.00 56.77 0.00 811.47 0.00 
0,38000 3.27 0.00 64.71 0.00 876.18 0.00 
0,40000 2.82 0.00 66.32 0.00 942.50 0.00 
0,42000 2.85 0.00 60.37 0.00 1002.87 0.00 
0,44000 3.36 0.00 60.33 0.00 1063.20 0.00 
0,46000 2.76 0.00 66.32 0.00 1129.52 0.00 
0,48000 3.24 0.00 58.35 0.00 1187.87 0.00 
0,50000 2.69 0.00 64.24 0.00 1252.11 0.00 
0,52000 2.67 0.00 56.83 0.00 1308.94 0.00 
0,54000 2.65 0.00 56.38 0.00 1365.32 0.00 
0,56000 2.62 0.00 55.83 0.00 1421.15 0.00 
0,58000 3.08 0.00 55.39 0.00 1476.54 0.00 
0,60000 2.58 0.00 61.21 0.00 1537.75 0.00 
0,62000 2.58 0.00 54.63 0.00 1592.38 0.00 
0,64000 2.56 0.00 54.42 0.00 1646.80 0.00 
0,66000 2.55 0.00 54.14 0.00 1700.94 0.00 
0,68000 2.54 0.00 53.90 0.00 1754.84 0.00 
0,70000 2.53 0.00 53.72 0.00 1808.56 0.00 
0,72000 2.94 0.00 53.21 0.00 1861.77 0.00 
0,74000 2.47 0.00 58.26 0.00 1920.03 0.00 
0,76000 2.85 0.00 51.79 0.00 1971.82 0.00 
0,78000 2.36 0.00 56.05 0.00 2027.87 0.00 
0,80000 2.67 0.00 49.03 0.00 2076.90 0.00 
0,82000 2.57 0.00 52.38 0.00 2129.28 0.00 
0,84000 2.48 0.00 50.48 0.00 2179.76 0.00 
0,86000 2.38 0.00 48.64 0.00 2228.40 0.00 



0,88000 2.00 0.00 46.81 0.00 2275.21 0.00 
0,90000 2.23 0.00 41.36 0.00 2316.57 0.00 
0,92000 1.89 0.00 43.85 0.00 2360.42 0.00 
0,94000 2.11 0.00 39.15 0.00 2399.57 0.00 
0,96000 1.81 0.00 41.72 0.00 2441.29 0.00 
0;98000 1.81 0.00 37.84 0.00 2479.13 0.00 
0,99194 2.04 0.00 22.49 0.00 2501.62 0.00 



PROYECTO: drenl8 
SECTOR : drenl8 
Km. 0,00000 - Km. 0,34763 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.03 0.00 0.00 0.00 0.00 0.00 
0,02000 28.30 0.00 259.27 0.00 259.27 0.00 
0,04000 28.00 0.00 562.92 0.00 822.19 0.00 
0,06000 18.61 0.00 557.35 0.00 1379.54 0.00 
0,08000 27.59 0.00 431.70 0.00 1811.24 0.00 
0,10000 27.34 0.00 549.28 0.00 2360.52 0.00 
0,12000 18.21 0.00 544.17 0.00 2904.69 0.00 
0,14000 26.96 0.00 422.24 0.00 3326.93 0.00 
0,16000 17.98 0.00 536.63 0.00 3863.56 0.00 
0,18000 17.92 0.00 417.03 0.00 4280.59 0.00 
0,20000 22.49 0.00 416.49 0.00 4697.08 0.00 
0,22000 26.58 0.00 476.97 0.00 5174.05 0.00 
0,24000 17.90 0.00 531.01 0.00 5705.06 0.00 
0,26000 17.78 0.00 414.06 0.00 6119.12 0.00 
0,28000 26.27 0.00 411.96 0.00 6531.08 0.00 
0,30000 26.04 0.00 523.11 0.00 7054.19 0.00 
0,32000 24.21 0.00 517.66 0.00 7571.85 0.00 
0,34000 25.84 0.00 495.43 0.00 8067.28 0.00 
0,34763 2.03 0.00 91.62 0.00 8158.90 0.00 



PROYECTO: dren19 
SECTOR : dren19 
Km. 0,00000- Km. 0,38145 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 1.98 0.00 0.00 0.00 0.00 0.00 
0,02000 1.95 0.00 41.18 0.00 41.18 0.00 
0,04000 2.21 0.00 40.67 0.00 81.85 0.00 
0,06000 1.90 0.00 43.76 0.00 125.61 0.00 
0,08000 1.88 0.00 39.59 0.00 165.20 0.00 
0,10000 1.87 0.00 39.25 0.00 204.45 0.00 
0,12000 2.10 0.00 38.82 0.00 243.27 0.00 
0,14000 1.81 0.00 41.53 0.00 284.80 0.00 
0,16000 2.01 0.00 37.32 0.00 322.12 0.00 
0,18000 1.72 0.00 39.53 0.00 361.65 0.00 
0,20000 1.71 0.00 35.77 0.00 397.42 0.00 
0,22000 1.69 0.00 35.44 0.00 432.86 0.00 
0,24000 1.68 0.00 35.19 0.00 468.05 0.00 
0,26000 1.70 0.00 35.29 0.00 503.34 0.00 
0,28000 1.70 0.00 35.45 0.00 538.79 0.00 
0,30000 1.68 0.00 35.27 0.00 574.06 0.00 
0,32000 1.67 0.00 35.00 0.00 609.06 0.00 
0,34000 1.94 0.00 35.35 0.00 644.41 0.00 
0,36000 1.77 0.00 39.44 0.00 683.85 0.00 
0,38000 1.80 0.00 37.27 0.00 721.12 0.00 
0,38145 2.03 0.00 2.72 0.00 723.84 



PROYECTO: dren20 
SECTOR : dren20 
Km. 0,00000- Km. 0,17520 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN 
TERRAPLEN 
------------------------------------------------------------------------------

0,00000 1.89 0.00 0.00 0.00 0.00 0.00 
0,02000 1.88 0.00 39.51 0.00 39.51 0.00 
0,04000 1.85 0.00 39.07 0.00 78.58 0.00 
0,06000 2.10 0.00 38.65 0.00 117.23 0.00 
0,08000 1.81 0.00 41.53 0.00 158.76 0.00 
0,10000 1.77 0.00 37.32 0.00 196.08 0.00 
0,12000 1.75 0.00 36.74 0.00 232.82 0.00 
0,14000 1.76 0.00 36.66 0.00 269.48 0.00 
0,16000 2.05 0.00 37.28 0.00 306.76 0.00 
0,17520 2.10 0.00 31.57 0.00 338.33 0.00 

CORTE 



PROYECTO: dren21 
SECTOR : dren21 
Km. 0,00000 - Km. 0,36409 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,02000 2.09 0.00 43.69 0.00 43.69 0.00 
0,04000 2.09 0.00 43.85 0.00 87.54 0.00 
0,06000 2.34 0.00 43.22 0.00 130.76 0.00 
0,08000 1.83 0.00 44.17 0.00 174.93 0.00 
0,10000 1.79 0.00 37.86 0.00 212.79 0.00 
0,12000 1.77 0.00 37.25 0.00 250.04 0.00 
0,14000 1.77 0.00 37.08 0.00 287.12 0.00 
0,16000 1.99 0.00 36.82 0.00 323.94 0.00 
0,18000 1.74 0.00 39.54 0.00 363.48 0.00 
0,20000 1.70 0.00 35.88 0.00 399.36 0.00 
0,22000 1.71 0.00 35.54 0.00 434.90 0.00 
0,24000 1.71 0.00 35.62 0.00 470.52 0.00 
0,26000 1.69 0.00 35.44 0.00 505.96 0.00 
0,28000 1.88 0.00 35.02 0.00 540.98 0.00 
0,30000 1.65 0.00 37.39 0.00 578.37 0.00 
0,32000 1.81 0.00 33.92 0.00 612.29 0.00 
0,34000 1.89 0.00 37.02 0.00 649.31 0.00 
0,36000 1.77 0.00 38.98 0.00 688.29 0.00 
0,36409 2.03 0.00 7.60 0.00 695.89 0.00 



PROYECTO: dren22 
SECTOR : dren22 
Km. 0,00000- Km. 0,30499 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.63 0.00 50.12 0.00 50.12 0.00 
0,04000 2.89 0.00 55.18 0.00 105.30 0.00 
0,06000 3.14 0.00 60.30 0.00 165.60 0.00 
0,08000 3.29 0.00 64.35 0.00 229.95 0.00 
0,10000 2.68 0.00 64.65 0.00 294.60 0.00 
0,12000 3.15 0.00 56.75 0.00 351.35 0.00 
0,14000 3.28 0.00 64.35 0.00 415.70 0.00 
0,16000 3.39 0.00 66.74 0.00 482.44 0.00 
0,18000 3.51 0.00 68.94 0.00 551.38 0.00 
0,20000 3.42 0.00 69.24 0.00 620.62 0.00 
0,22000 2.98 0.00 63.96 0.00 684.58 0.00 
0,24000 2.77 0.00 57.51 0.00 742.09 0.00 
0,26000 2.27 0.00 50.34 0.00 792.43 0.00 
0,28000 2.35 0.00 46.18 0.00 838.61 0.00 
0,30000 2.25 0.00 49.61 0.00 888.22 0.00 
0,30499 2.62 0.00 11.83 0.00 900.05 0.00 



PROYECTO: dren23 
SECTOR : dren23 
Km. 0,00000 - Km. 1,13714 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.12 0.00 48.42 0.00 48.42 0.00 
0,04000 2.16 0.00 45.08 0.00 93.50 0.00 
0,06000 2.53 0.00 45.78 0.00 139.28 0.00 
0,08000 2.25 0.00 51.53 0.00 190.81 0.00 
0,10000 2.66 0.00 47.89 0.00 238.70 0.00 
0,12000 2.32 0.00 53.63 0.00 292.33 0.00 
0,14000 2.34 0.00 49.22 0.00 341.55 0.00 
0,16000 2.72 0.00 49.38 0.00 390.93 0.00 
0,18000 2.31 0.00 54.06 0.00 444.99 0.00 
0,20000 2.60 0.00 47.92 0.00 492.91 0.00 
0,22000 2.38 0.00 49.80 0.00 542.71 0.00 
0,24000 2.28 0.00 46.56 0.00 589.27 0.00 
0,26000 2.13 0.00 44.04 0.00 633.31 0.00 
0,28000 1.82 0.00 41.90 0.00 675.21 0.00 
0,30000 1.80 0.00 37.75 0.00 712.96 0.00 
0,32000 1.78 0.00 37.39 0.00 750.35 0.00 
0,34000 1.77 0.00 37.17 0.00 787.52 0.00 
0,36000 1.99 0.00 36.84 0.00 824.36 0.00 
0,38000 1.74 0.00 39.57 0.00 863.93 0.00 
0,40000 1.71 0.00 35.97 0.00 899.90 0.00 
0,42000 1.69 0.00 35.44 0.00 935.34 0.00 
0,44000 1.88 0.00 35.02 0.00 970.36 0.00 
0,46000 1.63 0.00 37.20 0.00 1007.56 0.00 
0,48000 1.60 0.00 33.65 0.00 1041.21 0.00 
0,50000 1.78 0.00 33.16 0.00 1074.37 0.00 
0,52000 1.55 0.00 35.17 0.00 1109.54 0.00 
0,54000 1.52 0.00 31.90 0.00 1141.44 0.00 
0,56000 1.50 0.00 31.41 0.00 1172.85 0.00 
0,58000 1.49 0.00 31.07 0.00 1203.92 0.00 
0,60000 1.49 0.00 30.92 0.00 1234.84 0.00 
0,62000 1.48 0.00 30.83 0.00 1265.67 0.00 
0,64000 1.48 0.00 30.75 0.00 1296.42 0.00 
0,66000 1.48 0.00 30.75 0.00 1327.17 0.00 
0,68000 1.66 0.00 30.75 0.00 1357.92 0.00 
0,70000 1.45 0.00 32.75 0.00 1390.67 0.00 
0,72000 1.59 0.00 29.92 0.00 1420.59 0.00 
0,74000 1.37 0.00 31.06 0.00 1451.65 0.00 
0,76000 1.44 0.00 27.63 0.00 1479.28 0.00 
0,78000 1.37 0.00 28.12 0.00 1507.40 0.00 
0180000 1.28 0.00 26.42 0.00 1533.82 0.00 



0,82000 1.12 0.00 24.93 0.00 1558.75 0.00 
0,84000 1.15 0.00 22.35 0.00 1581.10 0.00 
0,86000 1.07 0.00 22.21 0.00 1603.31 0.00 
0,88000 0.99 0.00 20.63 0.00 1623.94 0.00 
0,90000 0.90 0.00 18.91 0.00 1642.85 0.00 
0,92000 0.80 0.00 16.99 0.00 1659.84 0.00 
0,94000 0.72 0.00 15.24 0.00 1675.08 0.00 
0,96000 0.65 0.00 13.72 0.00 1688.80 0.00 
0,98000 0.57 0.00 12.17 0.00 1700.97 0.00 
1,00000 0.49 0.00 10.56 0.00 1711.53 0.00 
1,02000 0.38 0.00 8.61 0.00 1720.14 0.00 
1,04000 0.30 0.00 6.78 0.00 1726.92 0.00 
1,06000 0.23 0.00 5.37 0.00 1732.29 0.00 
1,08000 0.17 0.00 3.99 0.00 1736.28 0.00 
1,10000 0.10 0.00 2.65 0.00 1738.93 0.00 
1,12000 0.04 0.00 1.41 0.00 1740.34 0.00 
1,13714 0.01 0.00 0.42 0.00 1740.76 0.00 



PROYECTO: dren24 
SECTOR : dren24 
Km. 0,00000 - Km. 1,25930 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 1.81 0.00 0.00 0.00 0.00 0.00 
0,02000 1.76 0.00 38.05 0.00 38.05 0.00 
0,04000 2.01 0.00 36.86 0.00 74.91 0.00 
0,06000 1.64 0.00 38.63 0.00 113.54 0.00 
0,08000 1.71 0.00 34.95 0.00 148.49 0.00 
0,10000 1.72 0.00 35.79 0.00 184.28 0.00 
0,12000 1.71 0.00 35.86 0.00 220.14 0.00 
0,14000 1.74 0.00 36.07 0.00 256.21 0.00 
0,16000 1.97 0.00 36.34 0.00 292.55 0.00 
0,18000 1.75 0.00 39.54 0.00 332.09 0.00 
0,20000 2.03 0.00 37.02 0.00 369.11 0.00 
0,22000 1.84 0.00 41.35 0.00 410.46 0.00 
0,24000 1.87 0.00 38.93 0.00 449.39 0.00 
0,26000 2.10 0.00 38.90 0.00 488.29 0.00 
0,28000 1.78 0.00 41.26 0.00 529.55 0.00 
0,30000 1.98 0.00 36.81 0.00 566.36 0.00 
0,32000 1.71 0.00 39.07 0.00 605.43 0.00 
0,34000 1.68 0.00 35.35 0.00 640.78 0.00 
0,36000 1.67 0.00 34.94 0.00 675.72 0.00 
0,38000 1.67 0.00 34.86 0.00 710.58 0.00 
0,40000 1.66 0.00 34.77 0.00 745.35 0.00 
0,42000 1.86 0.00 34.42 0.00 779.77 0.00 
0,44000 1.62 0.00 36.82 0.00 816.59 0.00 
0,46000 1.62 0.00 33.75 0.00 850.34 0.00 
0,48000 1.60 0.00 33.49 0.00 883.83 0.00 
0,50000 1.58 0.00 33.07 0.00 916.90 0.00 
0,52000 1.60 0.00 33.09 0.00 949.99 0.00 
0,54000 1.85 0.00 33.77 0.00 983.76 0.00 
0,56000 1.92 0.00 37.65 0.00 1021.41 0.00 
0,58000 1.75 0.00 39.07 0.00 1060.48 0.00 
0,60000 2.04 0.00 37.11 0.00 1097.59 0.00 
0,62000 1.85 0.00 41.53 0.00 1139.12 0.00 
0,64000 2.17 0.00 39.28 0.00 1178.40 0.00 
0,66000 1.95 0.00 44.04 0.00 1222.44 0.00 
0,68000 2.29 0.00 41.48 0.00 1263.92 0.00 
0,70000 2.37 0.00 46.59 0.00 1310.51 0.00 
0,72000 2.12 0.00 48.14 0.00 1358.65 0.00 
0,74000 2.50 0.00 45.00 0.00 1403.65 0.00 
0,76000 2.22 0.00 50.76 0.00 1454.41 0.00 
0,78000 2.63 0.00 47.28 0.00 1501.69 0.00 
Ol80000 2.32 0.00 53.34 0.00 1555.03 0.00 



0,82000 2.76 0.00 49.50 0.00 1604.53 0.00 
0,84000 2.43 0.00 56.05 0.00 1660.58 0.00 
0,86000 2.90 0.00 51.84 0.00 1712.42 0.00 
0,88000 2.53 0.00 58.81 0.00 1771.23 0.00 
0,90000 3.04 0.00 54.21 0.00 1825.44 0.00 
0,92000 2.64 0.00 61.61 0.00 1887.05 0.00 
0,94000 3.18 0.00 56.61 0.00 1943.66 0.00 
0,96000 3.26 0.00 64.45 0.00 2008.11 0.00 
0,98000 2.82 0.00 66.22 0.00 2074.33 0.00 
1,00000 3.38 0.00 60.18 0.00 2134.51 0.00 
1,02000 3.12 0.00 64.98 0.00 2199.49 0.00 
1,04000 2.87 0.00 59.91 0.00 2259.40 0.00 
1,06000 2.63 0.00 54.98 0.00 2314.38 0.00 
1,08000 2.40 0.00 50.31 0.00 2364.69 0.00 
1,10000 2.18 0.00 45.78 0.00 2410.47 0.00 
1,12000 1.99 0.00 41.63 0.00 2452.10 0.00 
1,14000 1.77 0.00 37.60 0.00 2489.70 0.00 
1,16000 1.57 0.00 33.39 0.00 2523.09 0.00 
1,18000 1.36 0.00 29.24 0.00 2552.33 0.00 
1,20000 1.19 0.00 25.48 0.00 2577.81 0.00 
1,22000 0.73 0.00 19.09 0.00 2596.90 0.00 
1,24000 0.33 0.00 10.44 0.00 2607.34 0.00 
1,25930 7.80 0.00 68.32 0.00 2675.66 0.00 



PROYECTO: dren25 
SECTOR : dren25 
Km. 0,00000 - Km. 1,82743 

CUBICACION DE MOVIMIENTO DE TIERRAS 
------------- V O ~ U M E N -------------

AREA PARCIAL ACUMULADO 
KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.03 0.00 0.00 0.00 0.00 0.00 
0,02000 2.73 0.00 47.55 0.00 47.55 0.00 
0,04000 3.11 0.00 58.43 0.00 105.98 0.00 
0,06000 3.26 0.00 63.74 0.00 169.72 0.00 
0,08000 3.46 0.00 67.20 0.00 236.92 0.00 
0,10000 3.83 0.00 72.81 0.00 309.73 0.00 
0,12000 5.12 0.00 89.21 0.00 398.94 0.00 
0,14000 5.75 0.00 108.60 0.00 507.54 0.00 
0,16000 5.37 0.00 111.16 0.00 618.70 0.00 
0,18000 4.15 0.00 94.96 0.00 713.66 0.00 
0,20000 3.78 0.00 79.26 0.00 792.92 0.00 
0,22000 3.61 0.00 73.86 0.00 866.78 0.00 
0,24000 2.97 0.00 71.62 0.00 938.40 0.00 
0,26000 3.47 0.00 62.50 0.00 1000.90 0.00 
0,28000 3.65 0.00 71.19 0.00 1072.09 0.00 
0,30000 3.77 0.00 74.27 0.00 1146.36 0.00 
0,32000 3.71 0.00 74.80 0.00 1221.16 0.00 
0,34000 3.54 0.00 72.42 0.00 1293.58 0.00 
0,36000 2.94 0.00 64.64 0.00 1358.22 0.00 
0,38000 2.49 0.00 58.71 0.00 1416.93 0.00 
0,40000 3.02 0.00 53.60 0.00 1470.53 0.00 
0,42000 3.32 0.00 63.39 0.00 1533.92 0.00 
0,44000 3.67 0.00 69.93 0.00 1603.85 0.00 
0,46000 3.80 0.00 74.78 0.00 1678.63 0.00 
0,48000 3.25 0.00 77.41 0.00 1756.04 0.00 
0,50000 3.30 0.00 70.15 0.00 1826.19 0.00 
0,52000 4.00 0.00 70.67 0.00 1896.86 0.00 
0,54000 3.78 0.00 77.82 0.00 1974.68 0.00 
0,56000 3.51 0.00 72.88 0.00 2047.56 0.00 
0,58000 2.75 0.00 67.65 0.00 2115.21 0.00 
0,60000 3.29 0.00 58.70 0.00 2173.91 0.00 
0,62000 3.32 0.00 66.15 0.00 2240.06 0.00 
0,64000 2.89 0.00 67.77 0.00 2307.83 0.00 
0,66000 3.57 0.00 62.59 0.00 2370.42 0.00 
0,68000 3.85 0.00 74.13 0.00 2444.55 0.00 
0,70000 4.27 0.00 81.17 0.00 2525.72 0.00 
0,72000 4.94 0.00 92.03 0.00 2617.75 0.00 
0,74000 5.27 0.00 102.03 0.00 2719.78 0.00 
0,76000 4.37 0.00 107.34 0.00 2827.12 0.00 
0,78000 5.49 0.00 94.88 0.00 2922.00 0.00 
0,80000 5.35 0.00 108.35 0.00 3030.35 0.00 
0,82000 5.20 0.00 105.45 0.00 3135.80 0.00 
0¡84000 5.04 0.00 102.36 0.00 3238.16 0.00 



0,86000 4.85 0.00 98.86 0.00 3337.02 0.00 
0,88000 4.49 0.00 93.42 0.00 3430.44 0.00 
0,90000 3.70 0.00 81.82 0.00 3512.26 0.00 
0,92000 3.24 0.00 69.32 0.00 3581.58 0.00 
0,94000 2.89 0.00 61.25 0.00 3642.83 0.00 
0,96000 2.60 0.00 54.89 0.00 3697.72 0.00 
0,98000 2.47 0.00 50.67 0.00 3748.39 0.00 
1,00000 2.38 0.00 48.52 0.00 3796.91 0.00 
1,02000 2.29 0.00 46.78 0.00 3843.69 0.00 
1,04000 2.39 0.00 46.87 0.00 3890.56 0.00 
1,06000 2.45 0.00 48.39 0.00 3938.95 0.00 
1,08000 2.39 0.00 48.32 0.00 3987.27 0.00 
1,10000 2.28 0.00 46.71 0.00 4033.98 0.00 
1,12000 2.51 0.00 47.88 0.00 4081.86 0.00 
1,14000 2.62 0.00 51.24 0.00 4133.10 0.00 
1,16000 2.71 0.00 53.34 0.00 4186.44 0.00 
1,18000 2.81 0.00 55.22 0.00 4241.66 0.00 
1,20000 2.50 0.00 57.46 0.00 4299.12 0.00 
1,22000 2.55 0.00 53.47 0.00 4352.59 0.00 
1,24000 3.02 0.00 54.21 0.00 4406.80 0.00 
1,26000 2.62 0.00 61.21 0.00 4468.01 0.00 
1,28000 2.63 0.00 55.77 0.00 4523.78 0.00 
1,30000 2.63 0.00 55.85 0.00 4579.63 0.00 
1,32000 3.10 0.00 55.75 0.00 4635.38 0.00 
1,34000 3.04 0.00 61.41 0.00 4696.79 0.00 
1,36000 2.59 0.00 61.05 0.00 4757.84 0.00 
1,38000 3.12 0.00 55.54 0.00 4813.38 0.00 
1,40000 3.26 0.00 63.85 0.00 4877.23 0.00 
1,42000 2.80 0.00 65.95 0.00 4943.18 0.00 
1,44000 2.82 0.00 59.74 0.00 5002.92 0.00 
1,46000 2.82 0.00 59.98 0.00 5062.90 0.00 
1,48000 2.84 0.00 60.18 0.00 5123.08 0.00 
1,50000 2.82 0.00 60.16 0.00 5183.24 0.00 
1,52000 3.40 0.00 60.38 0.00 5243.62 0.00 
1,54000 2.91 0.00 68.83 0.00 5312.45 0.00 
1,56000 3.54 0.00 62.58 0.00 5375.03 0.00 
1,58000 3.02 0.00 65.51 0.00 5440.54 0.00 
1,60000 2.86 0.00 58.81 0.00 5499.35 0.00 
1,62000 2.75 0.00 56.15 0.00 5555.50 0.00 
1,64000 2.39 0.00 55.61 0.00 5611.11 0.00 
1,66000 2.87 0.00 51.25 0.00 5662.36 0.00 
1,68000 2.46 0.00 53.26 0.00 5715.62 0.00 
1,70000 1.99 0.00 44.39 0.00 5760.01 0.00 
1,72000 1.66 0.00 36.39 0.00 5796.40 0.00 
1,74000 1.31 0.00 29.59 0.00 5825.99 0.00 
1,76000 1.06 0.00 23.70 0.00 5849.69 0.00 
1,78000 0.77 0.00 18.30 0.00 5867.99 0.00 
1,80000 0.43 0.00 11.98 0.00 5879.97 0.00 
1,82000 0.12 0.00 5.43 0.00 5885.40 0.00 
1.82743 0.01 0.00 0.48 0.00 5885.88 0.00 



PROYECTO: dren26 
SECTOR : dren26 
Km. 0,00000 - Km. 0,34545 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.12 0.00 45.03 0.00 45.03 0.00 
0,04000 1.89 0.00 40.12 0.00 85.15 0.00 
0,06000 1.81 0.00 37.02 0.00 122.17 0.00 
0,08000 1.85 0.00 39.17 0.00 161.34 0.00 
0,10000 2.20 0.00 39.58 0.00 200.92 0.00 
0,12000 2.33 0.00 49.05 0.00 249.97 0.00 
0,14000 2.76 0.00 49.60 0.00 299.57 0.00 
0,16000 2.10 0.00 51.73 0.00 351.30 0.00 
0,18000 2.41 0.00 44.00 0.00 395.30 0.00 
0,20000 2.25 0.00 46.56 0.00 441.86 0.00 
0,22000 1.86 0.00 43.70 0.00 485.56 0.00 
0,24000 2.21 0.00 39.80 0.00 525.36 0.00 
0,26000 2.23 0.00 44.37 0.00 569.73 0.00 
0,28000 1.80 0.00 42.69 0.00 612.42 0.00 
0,30000 2.05 0.00 37.69 0.00 650.11 0.00 
0,32000 1.91 0.00 39.62 0.00 689.73 0.00 
0,34000 1.87 0.00 40.39 0.00 730.12 0.00 
0,34545 2.20 0.00 10.83 0.00 740.95 0.00 



PROYECTO: dren27 
SECTOR : dren27 
Km. 0,00000- Km. 0,47752 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O ~ U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.07 0.00 0.00 0.00 0.00 0.00 
0,02000 2.07 0.00 43.51 0.00 43.51 0.00 
0,04000 2.05 0.00 43.33 0.00 86.84 0.00 
0,06000 2.05 0.00 43.16 0.00 130.00 0.00 
0,08000 2.05 0.00 43.07 0.00 173.07 0.00 
0,10000 2.04 0.00 42.90 0.00 215.97 0.00 
0,12000 2.03 0.00 42.72 0.00 258.69 0.00 
0,14000 2.34 0.00 42.64 0.00 301.33 0.00 
0,16000 2.00 0.00 46.31 0.00 347.64 0.00 
0,18000 2.00 0.00 41.97 0.00 389.61 0.00 
0,20000 2.00 0.00 41.97 0.00 431.58 0.00 
0,22000 1.99 0.00 41.88 0.00 473.46 0.00 
0,24000 1.98 0.00 41.71 0.00 515.17 0.00 
0,26000 1.98 0.00 41.53 0.00 556.70 0.00 
0,28000 1.98 0.00 41.45 0.00 598.15 0.00 
0,30000 1.97 0.00 41.36 0.00 639.51 0.00 
0,32000 1.97 0.00 41.28 0.00 680.79 0.00 
0,34000 1.97 0.00 41.28 0.00 722.07 0.00 
0,36000 1.96 0.00 41.19 0.00 763.26 0.00 
0,38000 1.97 0.00 41.20 0.00 804.46 0.00 
0,40000 1.96 0.00 41.19 0.00 845.65 0.00 
0,42000 1.97 0.00 41.20 0.00 886.85 0.00 
0,44000 1.96 0.00 41.19 0.00 928.04 0.00 
0,46000 2.28 0.00 41.47 0.00 969.51 0.00 
0,47752 2.38 0.00 40.87 0.00 1010.38 0.00 



PROYECTO: dren28 
SECTOR : dren28 
Km. 0,00000 - Km. 0,65096 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.63 0.00 50.12 0.00 50.12 0.00 
0,04000 2.27 0.00 48.91 0.00 99.03 0.00 
0,06000 2.38 0.00 46.40 0.00 145.43 0.00 
0,08000 2.67 0.00 50.43 0.00 195.86 0.00 
0,10000 2.81 0.00 54.78 0.00 250.64 0.00 
0,12000 2.26 0.00 54.35 0.00 304.99 0.00 
0,14000 2.65 0.00 47.88 0.00 352.87 0.00 
0,16000 2.95 0.00 55.91 0.00 408.78 0.00 
0,18000 2.98 0.00 65.06 0.00 473.84 0.00 
0,20000 3.61 0.00 63.93 0.00 537.77 0.00 
0,22000 3.24 0.00 68.47 0.00 606.24 0.00 
0,24000 2.90 0.00 61.42 0.00 667.66 0.00 
0,26000 2.57 0.00 54.72 0.00 722.38 0.00 
0,28000 2.29 0.00 48.64 0.00 771.02 0.00 
0,30000 2.06 0.00 43.52 0.00 814.54 0.00 
0,32000 2.12 0.00 41.81 0.00 856.35 0.00 
0,34000 2.38 0.00 44.95 0.00 901.30 0.00 
0,36000 2.59 0.00 49.65 0.00 950.95 0.00 
0,38000 2.76 0.00 53.53 0.00 1004.48 0.00 
0,40000 3.03 0.00 57.92 0.00 1062.40 0.00 
0,42000 2.73 0.00 62.73 0.00 1125.13 0.00 
0,44000 3.22 0.00 57.88 0.00 1183.01 0.00 
0,46000 3.13 0.00 63.54 0.00 1246.55 0.00 
0,48000 2.97 0.00 61.01 0.00 1307.56 0.00 
0,50000 2.76 0.00 57.33 0.00 1364.89 0.00 
0,52000 2.58 0.00 53.43 0.00 1418.32 0.00 
0,54000 2.36 0.00 49.36 0.00 1467.68 0.00 
0,56000 2.05 0.00 44.05 0.00 1511.73 0.00 
0,58000 2.16 0.00 42.09 0.00 1553.82 0.00 
0,60000 1.94 0.00 43.85 0.00 1597.67 0.00 
0,62000 2.23 0.00 40.83 0.00 1638.50 0.00 
0,64000 2.03 0.00 45.68 0.00 1684.18 0.00 
0,65096 2.38 0.00 23.61 0.00 1707.79 0.00 



PROYECTO: dren29 
SECTOR : dren29 
Km. 0,00000 - Km. 1,24079 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.38 0.00 0.00 0.00 0.00 0.00 
0,02000 2.20 0.00 49.41 0.00 49.41 0.00 
0,04000 2.59 0.00 46.69 0.00 96.10 0.00 
0,06000 2.76 0.00 53.52 0.00 149.62 0.00 
0,08000 3.04 0.00 58.01 0.00 207.63 0.00 
0,10000 3.29 0.00 63.33 0.00 270.96 0.00 
0,12000 3.50 0.00 67.99 0.00 338.95 0.00 
0,14000 3.65 0.00 71.59 0.00 410.54 0.00 
0,16000 3.58 0.00 72.31 0.00 482.85 0.00 
0,18000 2.62 0.00 61.81 0.00 544.66 0.00 
0,20000 2.07 0.00 50.02 0.00 594.68 0.00 
0,22000 2.06 0.00 43.42 0.00 638.10 0.00 
0,24000 2.05 0.00 43.24 0.00 681.34 0.00 
0,26000 2.05 0.00 43.16 0.00 724.50 0.00 
0,28000 2.05 0.00 43.16 0.00 767.66 0.00 
0,30000 2.05 0.00 43.16 0.00 810.82 0.00 
0,32000 2.04 0.00 42.98 0.00 853.80 0.00 
0,34000 2.05 0.00 42.90 0.00 896.70 0.00 
0,36000 2.06 0.00 43.17 0.00 939.87 0.00 
0,38000 2.34 0.00 42.97 0.00 982.84 0.00 
0,40000 2.20 0.00 45.34 0.00 1028.18 0.00 
0,42000 2.08 0.00 42.78 0.00 1070.96 0.00 
0,44000 1.95 0.00 40.28 0.00 1111.24 0.00 
0,46000 1.61 0.00 37.56 0.00 1148.80 0.00 
0,48000 1.77 0.00 33.14 0.00 1181.94 0.00 
0,50000 1.67 0.00 36.57 0.00 1218.51 0.00 
0,52000 1.90 0.00 34.94 0.00 1253.45 0.00 
0,54000 2.12 0.00 40.21 0.00 1293.66 0.00 
0,56000 2.19 0.00 43.08 0.00 1336.74 0.00 
0,58000 2.65 0.00 48.31 0.00 1385.05 0.00 
0,60000 2.95 0.00 55.91 0.00 1440.96 0.00 
0,62000 2.34 0.00 56.79 0.00 1497.75 0.00 
0,64000 2.68 0.00 48.95 0.00 1546.70 0.00 
0,66000 2.12 0.00 47.95 0.00 1594.65 0.00 
0,68000 1.44 0.00 37.12 0.00 1631.77 0.00 
0,70000 1.41 0.00 29.48 0.00 1661.25 0.00 
0,72000 1.42 0.00 29.35 0.00 1690.60 0.00 
0,74000 1.42 0.00 29.52 0.00 1720.12 0.00 
0,76000 1.41 0.00 29.35 0.00 1749.47 0.00 
0,78000 1.43 0.00 29.45 0.00 1778.92 0.00 
o 80000 1.61 0.00 29.85 0.00 1808.77 0.00 



0,82000 1.49 0.00 32.75 0.00 1841.52 0.00 
0,84000 1.46 0.00 30.65 0.00 1872.17 0.00 
0,86000 1.49 0.00 30.67 0.00 1902.84 0.00 
0,88000 1.51 0.00 31.17 0.00 1934.01 0.00 
0,90000 1.53 0.00 31.67 0.00 1965.68 0.00 
0,92000 L73 0.00 32.00 0.00 1997.68 0.00 
0,94000 1.75 0.00 34.72 0.00 2032.40 0.00 
0,96000 1.86 0.00 36.00 0.00 2068.40 0.00 
0,98000 1.77 0.00 38.69 0.00 2107.09 0.00 
1,00000 1.97 0.00 36.62 0.00 2143.71 0.00 
1,02000 1.92 0.00 38.87 0.00 2182.58 0.00 
1,04000 1.76 0.00 39.16 0.00 2221.74 0.00 
1,06000 2.05 0.00 37.28 0.00 2259.02 0.00 
1,08000 2.16 0.00 42.09 0.00 2301.11 0.00 
1,10000 1.97 0.00 41.24 0.00 2342.35 0.00 
1,12000 1.55 0.00 35.09 0.00 2377.44 0.00 
1,14000 1.28 0.00 28.27 0.00 2405.71 0.00 
1,16000 0.99 0.00 22.72 0.00 2428.43 0.00 
1,18000 0.72 0.00 17.08 0.00 2445.51 0.00 
1,20000 0.47 0.00 11.87 0.00 2457.38 0.00 
1,22000 0.23 0.00 7.02 0.00 2464.40 0.00 
1,24000 0.02 0.00 2.51 0.00 2466.91 0.00 
1,24079 0.01 0.00 0.01 0.00 2466.92 0.00 



ANEXO 6.5.2 

CUBICACIÓN DE MOVIMIENTOS DE 
TIERRA PARA EL SISTEMA DE DRENAJE 

ALTERNATIVA 2 DRENES COLECTORES 
ZANJAS ABIERTAS 



MOVIMIENTO DE TIERRAS SISTEMA DRENES ABIERTOS 
ZANJAS TALUD (v/h) 2:1, BASE DE 0,4 m., EXCE,PTO DREN 24 con 

Base de 0,6 m, SEGUN MEMORIA DE CALCULO 

PROYECTO: drenOl 
SECTOR : drenOl 
Km. 0,00000 - Km. 3,45583 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 4.17 0.00 0.00 0.00 0.00 0.00 
0,02000 3.35 0.00 75.05 0.00 75.05 0.00 
0,04000 2.41 0.00 57.39 0.00 132.44 0.00 
0,06000 2.50 0.00 49.13 0.00 181.57 0.00 
0,08000 2.09 0.00 45.79 0.00 227.36 0.00 
0,10000 2.02 0.00 41.04 0.00 268.40 0.00 
0,12000 2.30 0.00 43.09 0.00 311.49 0.00 
0,14000 2.43 0.00 47.24 0.00 358.73 0.00 
0,16000 2.54 0.00 49.71 0.00 408.44 0.00 
0,18000 2.68 0.00 52.23 0.00 460.67 0.00 
0,20000 2.78 0.00 54.57 0.00 515.24 0.00 
0,22000 2.92 0.00 56.97 0.00 572.21 0.00 
0,24000 2.87 0.00 57.94 0.00 630.15 0.00 
0,26000 2.80 0.00 56.72 0.00 686.87 0.00 
0,28000 3.00 0.00 57.94 0.00 744.81 0.00 
0,30000 1.81 0.00 58.17 0.00 802.98 0.00 
0,32000 2.80 0.00 42.72 0.00 845.70 0.00 
0,34000 3.04 0.00 58.41 0.00 904.11 0.00 
0,36000 3.22 0.00 62.66 0.00 966.77 0.00 
0,38000 3.11 0.00 63.28 0.00 1030.05 0.00 
0,40000 3.03 0.00 61.40 0.00 1091.45 0.00 
0,42000 3.54 0.00 65.66 0.00 1157.11 0.00 
0,44000 3.78 0.00 73.21 0.00 1230.32 0.00 
0,46000 4.29 0.00 80.67 0.00 1310.99 0.00 
0,48000 5.07 0.00 93.49 0.00 1404.48 0.00 
0,50000 6.04 0.00 111.03 0.00 1515.51 0.00 
0,52000 7.14 0.00 131.70 0.00 1647.21 0.00 
0,54000 8.08 0.00 152.11 0.00 1799.32 0.00 
0,56000 9.17 0.00 172.31 0.00 1971.63 0.00 
0,58000 10.70 0.00 198.47 0.00 2170.10 0.00 
0,60000 12.42 0.00 231.06 0.00 2401.16 0.00 
0,62000 14.31 0.00 267.09 0.00 2668.25 0.00 
0,64000 15.82 0.00 301.27 0.00 2969.52 0.00 
0,66000 16.93 0.00 327.33 0.00 3296.85 0.00 
0,68000 18.22 0.00 351.37 0.00 3648.22 0.00 
0,70000 18.56 0.00 367.75 0.00 4015.97 0.00 
0,72000 16.86 0.00 353.99 0.00 4369.96 0.00 
0,74000 15.21 0.00 320.53 0.00 4690.49 0.00 
0,76000 13.65 0.00 288.45 0.00 4978.94 0.00 
0,78000 12.18 0.00 258.06 0.00 5237.00 0.00 



0,80000 11.24 0.00 234.15 0.00 5471.15 0.00 
0,82000 11.93 0.00 231.69 0.00 5702.84 0.00 
0,84000 11.78 0.00 237.11 0.00 5939.95 0.00 
0,86000 12.02 0.00 238.02 0.00 6177.97 0.00 
0,88000 12.37 0.00 243.94 0.00 6421.91 0.00 
0,90000 11.42 0.00 237.79 0.00 6659.70 0.00 
0,92000 10.45 0.00 218.63 0.00 6878.33 0.00 
0,94000 9.60 0.00 200.48 0.00 7078.81 0.00 
0,96000 8.57 0.00 181.65 0.00 7260.46 0.00 
0,98000 7.07 0.00 156.13 0.00 7416.59 0.00 
1,00000 7.87 0.00 149.27 0.00 7565.86 0.00 
1,02000 5.82 0.00 136.49 0.00 7702.35 0.00 
1,04000 7.51 0.00 132.98 0.00 7835.33 0.00 
1,06000 5.01 0.00 124.30 0.00 7959.63 0.00 
1,08000 5.14 0.00 101.44 0.00 8061.07 0.00 
1,10000 5.70 0.00 108.32 0.00 8169.39 0.00 
1,12000 3.74 0.00 119.53 0.00 8288.92 0.00 
1,14000 6.24 0.00 91.47 0.00 8380.39 0.00 
1,16000 6.76 0.00 130.00 0.00 8510.39 0.00 
1' 18000 7.22 0.00 139.77 0.00 8650.16 0.00 
1,20000 7.60 0.00 148.18 0.00 8798.34 0.00 
1,22000 8.04 0.00 156.42 0.00 8954.76 0.00 
1,24000 8.49 0.00 165.28 0.00 9120.04 0.00 
1,26000 8.95 0.00 174.39 0.00 9294.43 0.00 
1,28000 9.49 0.00 184.37 0.00 9478.80 0.00 
1,30000 9.96 0.00 194.42 0.00 9673.22 0.00 
1,32000 10.45 0.00 204.07 0.00 9877.29 0.00 
1,34000 9.75 0.00 202.03 0.00 10079.32 0.00 
1,36000 8.87 0.00 186.13 0.00 10265.45 0.00 
1,38000 8.04 0.00 169.00 0.00 10434.45 0.00 
1,40000 7.22 0.00 152.49 0.00 10586.94 0.00 
1,42000 6.47 0.00 136.82 0.00 10723.76 0.00 
1,44000 5.77 0.00 122.34 0.00 10846.10 0.00 
1,46000 5.10 0.00 108.66 0.00 10954.76 0.00 
1,48000 4.45 0.00 95.47 0.00 11050.23 0.00 
1,50000 3.87 0.00 83.11 0.00 11133.34 0.00 
1,52000 3.43 0.00 72.91 0.00 11206.25 0.00 
1,54000 3.76 0.00 71.88 0.00 11278.13 0.00 
1,56000 4.39 0.00 81.38 0.00 11359.51 0.00 
1,58000 4.60 0.00 89.91 0.00 11449.42 0.00 
1,60000 4.15 0.00 87.52 0.00 11536.94 0.00 
1,62000 3.14 0.00 82.96 0.00 11619.90 0.00 
1,64000 3.50 0.00 69.46 0.00 11689.36 0.00 
1,66000 3.77 0.00 74.11 0.00 11763.47 0.00 
1,68000 3.96 0.00 77.70 0.00 11841.17 0.00 
1,70000 4.08 0.00 80.37 0.00 11921.54 0.00 
1,72000 2.56 0.00 81.91 0.00 12003.45 0.00 
1,74000 2.56 0.00 61.67 0.00 12065.12 0.00 
1,76000 2.54 0.00 61.38 0.00 12126.50 0.00 
1,78000 2.56 0.00 61.41 0.00 12187.91 0.00 
1,80000 2.56 0.00 61.67 0.00 12249.58 0.00 
1,82000 2.54 0.00 61.41 0.00 12310.99 0.00 
1,84000 2.95 0.00 61.31 0.00 12372.30 0.00 
1,86000 3.60 0.00 66.57 0.00 12438.87 0.00 
1,88000 4.10 0.00 75.27 0.00 12514.14 0.00 



1,90000 4.05 0.00 81.52 0.00 12595.66 0.00 
1,92000 4.10 0.00 81.51 0.00 12677.17 0.00 
1,94000 2.52 0.00 81.51 0.00 12758.68 0.00 
1,96000 2.51 0.00 60.45 0.00 12819.13 0.00 
1,98000 2.49 0.00 60.16 0.00 12879.29 0.00 
2,00000 2.78 0.00 59.85 0.00 12939.14 0.00 
2,02000 3.99 0.00 63.70 0.00 13002.84 0.00 
2,04000 2.49 0.00 79.93 0.00 13082.77 0.00 
2,06000 4.09 0.00 60.71 0.00 13143.48 0.00 
2,08000 4.21 0.00 82.93 0.00 13226.41 0.00 
2,10000 4.69 0.00 88.93 0.00 13315.34 0.00 
2,12000 4.91 0.00 96.06 0.00 13411.40 0.00 
2,14000 5.10 0.00 100.16 0.00 13511.56 0.00 
2,16000 5.53 0.00 106.33 0.00 13617.89 0.00 
2,18000 3.34 0.00 110.29 0.00 13728.18 0.00 
2,20000 5.47 0.00 80.84 0.00 13809.02 0.00 
2,22000 3.29 0.00 108.90 0.00 13917.92 0.00 
2,24000 5.31 0.00 78.92 0.00 13996.84 0.00 
2,26000 5.17 0.00 104.87 0.00 14101.71 0.00 
2,28000 5.10 0.00 102.83 0.00 14204.54 0.00 
2,30000 5.04 0.00 101.44 0.00 14305.98 0.00 
2,32000 4.98 0.00 100.16 0.00 14406.14 0.00 
2,34000 4.91 0.00 98.89 0.00 14505.03 0.00 
2,36000 4.85 0.00 97.63 0.00 14602.66 0.00 
2,38000 4.82 0.00 96.68 0.00 14699.34 0.00 
2,40000 4.01 0.00 96.09 0.00 14795.43 0.00 
2,42000 4.85 0.00 85.81 0.00 14881.24 0.00 
2,44000 4.66 0.00 97.23 0.00 14978.47 0.00 
2,46000 4.88 0.00 94.65 0.00 15073.12 0.00 
2,48000 4.94 0.00 98.21 0.00 15171.33 0.00 
2,50000 5.33 0.00 102.74 0.00 15274.07 0.00 
2,52000 6.01 0.00 113.36 0.00 15387.43 0.00 
2,54000 6.59 0.00 125.88 0.00 15513.31 0.00 
2,56000 6.67 0.00 132.61 0.00 15645.92 0.00 
2,58000 6.66 0.00 133.28 0.00 15779.20 0.00 
2,60000 6.73 0.00 133.84 0.00 15913.04 0.00 
2,62000 6.45 0.00 131.78 0.00 16044.82 0.00 
2,64000 6.51 0.00 129.61 0.00 16174.43 0.00 
2,66000 6.62 0.00 131.24 0.00 16305.67 0.00 
2,68000 6.06 0.00 126.76 0.00 16432.43 0.00 
2,70000 5.75 0.00 118.05 0.00 16550.48 0.00 
2,72000 5.43 0.00 111.75 0.00 16662.23 0.00 
2,74000 5.09 0.00 105.14 0.00 16767.37 0.00 
2,76000 5.23 0.00 103.20 0.00 16870.57 0.00 
2,78000 5.55 0.00 107.79 0.00 16978.36 0.00 
2,80000 5.50 0.00 110.45 0.00 17088.81 0.00 
2,82000 5.65 0.00 111.49 0.00 17200.30 0.00 
2,84000 5.94 0.00 115.93 0.00 17316.23 0.00 
2,86000 6.36 0.00 122.97 0.00 17439.20 0.00 
2,88000 6.73 0.00 130.90 0.00 17570.10 0.00 
2,90000 3.92 0.00 132.73 0.00 17702.83 0.00 
2,92000 6.51 0.00 95.57 0.00 17798.40 0.00 
2,94000 6.40 0.00 129.08 0.00 17927.48 0.00 
2,96000 6.62 0.00 130.17 0.00 18057.65 0.00 
2,98000 6.47 0.00 130.90 0.00 18188.55 0.00 



3,00000 6.36 0.00 128.36 0.00 18316.91 0.00 
3,02000 6.26 0.00 126.21 0.00 18443.12 0.00 
3,04000 6.08 0.00 123.33 0.00 18566.45 0.00 
3,06000 3.64 0.00 121.34 0.00 18687.79 0.00 
3,08000 6.05 0.00 88.81 0.00 18776.60 0.00 
3,10000 5.94 0.00 119.85 0.00 18896.45 0.00 
3,12000 5.80 0.00 117.43 0.00 19013.88 0.00 
3,14000 5.73 0.00 115.36 0.00 19129.24 0.00 
3,16000 5.63 0.00 113.66 0.00 19242.90 0.00 
3,18000 5.18 0.00 108.12 0.00 19351.02 0.00 
3,20000 4.74 0.00 99.19 0.00 19450.21 0.00 
3,22000 4.24 0.00 89.76 0.00 19539.97 0.00 
3,24000 3.87 0.00 81.07 0.00 19621.04 0.00 
3,26000 3.94 0.00 78.05 0.00 19699.09 0.00 
3,28000 4.14 0.00 80.77 0.00 19779.86 0.00 
3,30000 4.36 0.00 85.01 0.00 19864.87 0.00 
3,32000 4.60 0.00 89.61 0.00 19954.48 0.00 
3,34000 4.85 0.00 94.51 0.00 20048.99 0.00 
3,36000 4.98 0.00 98.26 0.00 20147.25 0.00 
3,38000 4.91 0.00 98.89 0.00 20246.14 0.00 
3,40000 5.23 0.00 101.45 0.00 20347.59 0.00 
3,42000 5.82 0.00 110.49 0.00 20458.08 0.00 
3,44000 6.45 0.00 122.68 0.00 20580.76 0.00 
3,45583 6.97 0.00 106.21 0.00 20686.97 0.00 



PROYECTO: dren02 
SECTOR : dren02 
Km. 0,00000 - Km. 1,88732 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 5.63 0.00 0.00 0.00 0.00 0.00 
0,02000 4.01 0.00 95.97 0.00 95.97 0.00 
0,04000 3.43 0.00 74.34 0.00 170.31 0.00 
0,06000 3.40 0.00 68.37 0.00 238.68 0.00 
0,08000 3.68 0.00 70.73 0.00 309.41 0.00 
0,10000 3.90 0.00 75.72 0.00 385.13 0.00 
0,12000 2.48 0.00 78.78 0.00 463.91 0.00 
0,14000 3.95 0.00 59.41 0.00 523.32 0.00 
0,16000 3.81 0.00 77.65 0.00 600.97 0.00 
0,18000 3.66 0.00 74.70 0.00 675.67 0.00 
0,20000 2.27 0.00 72.76 0.00 748.43 0.00 
0,22000 2.27 0.00 54.44 0.00 802.87 0.00 
0,24000 3.65 0.00 54.70 0.00 857.57 0.00 
0,26000 3.76 0.00 74.06 0.00 931.63 0.00 
0,28000 4.16 0.00 79.11 0.00 1010.74 0.00 
0,30000 4.48 0.00 86.36 0.00 1097.10 0.00 
0,32000 5.10 0.00 95.77 0.00 1192.87 0.00 
0,34000 5.70 0.00 107.99 0.00 1300.86 0.00 
0,36000 5.87 0.00 115.71 0.00 1416.57 0.00 
0,38000 6.04 0.00 119.16 0.00 1535.73 0.00 
0,40000 6.12 0.00 121.60 0.00 1657.33 0.00 
0,42000 6.47 0.00 125.86 0.00 1783.19 0.00 
0,44000 6.67 0.00 131.43 0.00 1914.62 0.00 
0,46000 6.82 0.00 134.89 0.00 2049.51 0.00 
0,48000 6.36 0.00 131.81 0.00 2181.32 0.00 
0,50000 5.94 0.00 123.02 0.00 2304.34 0.00 
0,52000 5.53 0.00 114.69 0.00 2419.03 0.00 
0,54000 5.14 0.00 106.65 0.00 2525.68 0.00 
0,56000 4.76 0.00 98.90 0.00 2624.58 0.00 
0,58000 4.39 0.00 91.44 0.00 2716.02 0.00 
0,60000 4.48 0.00 88.70 0.00 2804.72 0.00 
0,62000 4.66 0.00 91.43 0.00 2896.15 0.00 
0,64000 4.85 0.00 95.12 0.00 2991.27 0.00 
0,66000 5.07 0.00 99.21 0.00 3090.48 0.00 
0,68000 5.27 0.00 103.38 0.00 3193.86 0.00 
0,70000 5.82 0.00 110.80 0.00 3304.66 0.00 
0,72000 5.77 0.00 115.86 0.00 3420.52 0.00 
0,74000 5.46 0.00 112.26 0.00 3532.78 0.00 
0,76000 5.03 0.00 104.81 0.00 3637.59 0.00 
0,78000 5.37 0.00 103.99 0.00 3741.58 0.00 
0,80000 4.94 0.00 103.09 0.00 3844.67 0.00 
0,82000 4.66 0.00 96.01 0.00 3940.68 0.00 
0,84000 4.51 0.00 91.73 0.00 4032.41 0.00 
OJ~óOOO 4.16 0.00 RR.70 0.00 4121.11 0.00 



0,88000 4.21 0.00 85.72 0.00 4206.83 0.00 
0,90000 3.95 0.00 81.63 0.00 4288.46 0.00 
0,92000 3.84 0.00 77.94 0.00 4366.40 0.00 
0,94000 3.92 0.00 77.64 0.00 4444.04 0.00 
0,96000 4.37 0.00 82.94 0.00 4526.98 0.00 
0,98000 4.82 0.00 91.88 0.00 4618.86 0.00 
1,00000 5.30 0.00 101.14 0.00 4720.00 0.00 
1,02000 5.77 0.00 110.64 0.00 4830.64 0.00 
1,04000 6.29 0.00 120.57 0.00 4951.21 0.00 
1,06000 5.84 0.00 121.26 0.00 5072.47 0.00 
1,08000 5.14 0.00 109.66 0.00 5182.13 0.00 
1,10000 4.48 0.00 96.09 0.00 5278.22 0.00 
1,12000 3.87 0.00 83.41 0.00 5361.63 0.00 
1,14000 3.35 0.00 72.14 0.00 5433.77 0.00 
1,16000 3.62 0.00 69.70 0.00 5503.47 0.00 
1,18000 4.79 0.00 83.80 0.00 5587.27 0.00 
1,20000 6.13 0.00 108.85 0.00 5696.12 0.00 
1,22000 7.62 0.00 137.24 0.00 5833.36 0.00 
1,24000 9.29 0.00 168.86 0.00 6002.22 0.00 
1,26000 7.29 0.00 165.54 0.00 6167.76 0.00 
1,28000 6.51 0.00 137.84 0.00 6305.60 0.00 
1,30000 5.42 0.00 119.15 0.00 6424.75 0.00 
1,32000 5.63 0.00 110.55 0.00 6535.30 0.00 
1,34000 3.60 0.00 115.37 0.00 6650.67 0.00 
1,36000 5.87 0.00 86.99 0.00 6737.66 0.00 
1,38000 3.69 0.00 119.51 0.00 6857.17 0.00 
1,40000 6.08 0.00 89.67 0.00 6946.84 0.00 
1,42000 6.15 0.00 122.30 0.00 7069.14 0.00 
1,44000 6.22 0.00 123.72 0.00 7192.86 0.00 
1,46000 6.26 0.00 124.78 0.00 7317.64 0.00 
1,48000 3.70 0.00 123.72 0.00 7441.36 0.00 
1,50000 6.15 0.00 90.39 0.00 7531.75 0.00 
1,52000 6.06 0.00 122.11 0.00 7653.86 0.00 
1,54000 6.40 0.00 124.59 0.00 7778.45 0.00 
1,56000 6.62 0.00 130.17 0.00 7908.62 0.00 
1,58000 5.56 0.00 121.68 0.00 8030.30 0.00 
1,60000 4.60 0.00 101.52 0.00 8131.82 0.00 
1,62000 3.73 0.00 83.16 0.00 8214.98 0.00 
1,64000 2.95 0.00 66.60 0.00 8281.58 0.00 
1,66000 2.27 0.00 52.06 0.00 8333.64 0.00 
1,68000 1.65 0.00 39.08 0.00 8372.72 0.00 
1,70000 1.14 0.00 27.72 0.00 8400.44 0.00 
1,72000 0.65 0.00 17.68 0.00 8418.12 0.00 
1,74000 0.45 0.00 11.01 0.00 8429.13 0.00 
1,76000 0.34 0.00 7.95 0.00 8437.08 0.00 
1,78000 0.25 0.00 5.89 0.00 8442.97 0.00 
1,80000 0.17 0.00 4.11 0.00 8447.08 0.00 
1,82000 0.07 0.00 2.27 0.00 8449.35 0.00 
1,84000 0.07 0.00 1.37 0.00 8450.72 0.00 
1,86000 0.07 0.00 1.34 0.00 8452.06 0.00 
1,88000 0.07 0.00 1.40 0.00 8453.46 0.00 
1,88732 0.08 0.00 0.53 0.00 8453.99 0.00 



PROYECTO: dren03 
SECTOR : dren03 
Km. 0,00000 - Km. 2,12982 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.08 0.00 0.00 0.00 0.00 0.00 
0,02000 4.72 0.00 87.93 0.00 87.93 0.00 
0,04000 5.78 0.00 104.78 0.00 192.71 0.00 
0,06000 6.90 0.00 126.59 0.00 319.30 0.00 
0,08000 6.82 0.00 137.23 0.00 456.53 0.00 
0,10000 4.00 0.00 128.73 0.00 585.26 0.00 
0,12000 6.09 0.00 94.11 0.00 679.37 0.00 
0,14000 4.23 0.00 102.63 0.00 782.00 0.00 
0,16000 3.40 0.00 76.09 0.00 858.09 0.00 
0,18000 3.51 0.00 69.02 0.00 927.11 0.00 
0,20000 3.54 0.00 70.51 0.00 997.62 0.00 
0,22000 3.99 0.00 75.31 0.00 1072.93 0.00 
0,24000 4.53 0.00 85.13 0.00 1158.06 0.00 
0,26000 5.05 0.00 95.72 0.00 1253.78 0.00 
0,28000 5.32 0.00 103.66 0.00 1357.44 0.00 
0,30000 4.75 0.00 100.61 0.00 1458.05 0.00 
0,32000 4.20 0.00 89.38 0.00 1547.43 0.00 
0,34000 4.94 0.00 91.25 0.00 1638.68 0.00 
0,36000 5.28 0.00 102.17 0.00 1740.85 0.00 
0,38000 5.85 0.00 111.20 0.00 1852.05 0.00 
0,40000 5.64 0.00 114.82 0.00 1966.87 0.00 
0,42000 5.17 0.00 108.01 0.00 2074.88 0.00 
0,44000 5.32 0.00 104.91 0.00 2179.79 0.00 
0,46000 5.47 0.00 108.00 0.00 2287.79 0.00 
0,48000 5.78 0.00 112.52 0.00 2400.31 0.00 
0,50000 3.20 0.00 104.70 0.00 2505.01 0.00 
0,52000 4.67 0.00 73.71 0.00 2578.72 0.00 
0,54000 4.63 0.00 93.04 0.00 2671.76 0.00 
0,56000 4.62 0.00 92.46 0.00 2764.22 0.00 
0,58000 4.61 0.00 92.17 0.00 2856.39 0.00 
0,60000 3.11 0.00 92.76 0.00 2949.15 0.00 
0,62000 4.74 0.00 73.31 0.00 3022.46 0.00 
0,64000 4.77 0.00 95.07 0.00 3117.53 0.00 
0,66000 4.75 0.00 95.12 0.00 3212.65 0.00 
0,68000 4.68 0.00 94.20 0.00 3306.85 0.00 
0,70000 4.54 0.00 92.20 0.00 3399.05 0.00 
0,72000 4.41 0.00 89.54 0.00 3488.59 0.00 
0,74000 4.29 0.00 86.92 0.00 3575.51 0.00 
0,76000 4.56 0.00 88.44 0.00 3663.95 0.00 
0,78000 5.15 0.00 97.07 0.00 3761.02 0.00 
0,80000 6.37 0.00 114.96 0.00 3875.98 0.00 
0,82000 3.93 0.00 122.46 0.00 3998.44 0.00 
0,84000 5.85 0.00 91.32 0.00 4089.76 0.00 
0,86000 6.22 0.00 120.60 0.00 4210.36 0.00 



0,88000 6.45 0.00 126.68 0.00 4337.04 0.00 
0,90000 6.67 0.00 131.26 0.00 4468.30 0.00 
0,92000 6.88 0.00 135.54 0.00 4603.84 0.00 
0,94000 7.07 0.00 139.50 0.00 4743.34 0.00 
0,96000 7.32 0.00 143.94 0.00 4887.28 0.00 
0,98000 7.53 0.00 148.58 0.00 5035.86 0.00 
1,00000 7.78 0.00 153.15 0.00 5189.01 0.00 
1,02000 8.06 0.00 158.32 0.00 5347.33 0.00 
1,04000 8.30 0.00 163.61 0.00 5510.94 0.00 
1,06000 8.49 0.00 167.95 0.00 5678.89 0.00 
1,08000 8.70 0.00 171.91 0.00 5850.80 0.00 
1,10000 8.91 0.00 176.17 0.00 6026.97 0.00 
1,12000 9.06 0.00 179.69 0.00 6206.66 0.00 
1,14000 8.41 0.00 174.66 0.00 6381.32 0.00 
1,16000 7.84 0.00 162.39 0.00 6543.71 0.00 
1 '18000 7.13 0.00 149.64 0.00 6693.35 0.00 
1,20000 6.64 0.00 137.65 0.00 6831.00 0.00 
1,22000 6.24 0.00 128.76 0.00 6959.76 0.00 
1,24000 5.55 0.00 117.81 0.00 7077.57 0.00 
1,26000 4.68 0.00 102.20 0.00 7179.77 0.00 
1,28000 4.32 0.00 89.97 0.00 7269.74 0.00 
1,30000 4.35 0.00 86.61 0.00 7356.35 0.00 
1,32000 3.11 0.00 89.05 0.00 7445.40 0.00 
1,34000 4.59 0.00 72.13 0.00 7517.53 0.00 
1,36000 5.10 0.00 96.88 0.00 7614.41 0.00 
1,38000 5.88 0.00 109.73 0.00 7724.14 0.00 
1,40000 6.82 0.00 126.94 0.00 7851.08 0.00 
1,42000 7.68 0.00 144.89 0.00 7995.97 0.00 
1,44000 4.96 0.00 153.91 0.00 8149.88 0.00 
1,46000 4.99 0.00 117.94 0.00 8267.82 0.00 
1,48000 7.76 0.00 118.25 0.00 8386.07 0.00 
1,50000 5.01 0.00 155.51 0.00 8541.58 0.00 
1,52000 5.04 0.00 119.09 0.00 8660.67 0.00 
1,54000 7.84 0.00 119.41 0.00 8780.08 0.00 
1,56000 7.92 0.00 157.51 0.00 8937.59 0.00 
1,58000 5.10 0.00 158.73 0.00 9096.32 0.00 
1,60000 8.00 0.00 121.42 0.00 9217.74 0.00 
1,62000 7.76 0.00 157.52 0.00 9375.26 0.00 
1,64000 7.28 0.00 150.35 0.00 9525.61 0.00 
1,66000 4.66 0.00 144.07 0.00 9669.68 0.00 
1,68000 7.21 0.00 110.43 0.00 9780.11 0.00 
1,70000 7.36 0.00 145.71 0.00 9925.82 0.00 
1,72000 4.85 0.00 147.98 0.00 10073.80 0.00 
1,74000 7.50 0.00 114.76 0.00 10188.56 0.00 
1,76000 7.27 0.00 147.62 0.00 10336.18 0.00 
1,78000 6.34 0.00 135.99 0.00 10472.17 0.00 
1,80000 4.08 0.00 125.31 0.00 10597.48 0.00 
1,82000 6.27 0.00 96.41 0.00 10693.89 0.00 
1,84000 5.82 0.00 120.77 0.00 10814.66 0.00 
1,86000 5.17 0.00 109.77 0.00 10924.43 0.00 
1,88000 4.59 0.00 97.54 0.00 11021.97 0.00 
1,90000 4.14 0.00 87.23 0.00 11109.20 0.00 
1,92000 3.70 0.00 78.35 0.00 11187.55 0.00 
1,94000 3.27 0.00 69.65 0.00 11257.20 0.00 
1,96000 2.88 0.00 61.43 0.00 11318.63 0.00 



1,98000 2.74 0.00 56.17 0.00 11374.80 0.00 
2,00000 3.15 0.00 58.89 0.00 11433.69 0.00 
2,02000 3.35 0.00 65.07 0.00 11498.76 0.00 
2,04000 3.44 0.00 67.87 0.00 11566.63 0.00 
2,06000 3.76 0.00 71.91 0.00 11638.54 0.00 
2,08000 5.92 0.00 95.98 0.00 11734.52 0.00 
2,10000 7.77 0.00 136.48 0.00 11871.00 0.00 
2,12000 7.80 0.00 155.68 0.00 12026.68 0.00 
2,12982 7.97 0.00 77.43 0.00 12104.11 0.00 



PROYECTO: dren04 
SECTOR : dren04 
Km. 0,00000- Km. 3,03362 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 8.95 0.00 0.00 0.00 0.00 0.00 
0,01000 9.08 0.00 90.15 0.00 90.15 0.00 
0,02000 10.19 0.00 96.25 0.00 186.40 0.00 
0,03000 10.62 0.00 104.02 0.00 290.42 0.00 
0,04000 10.87 0.00 107.45 0.00 397.87 0.00 
0,05000 11.15 0.00 110.12 0.00 507.99 0.00 
0,06000 11.42 0.00 112.86 0.00 620.85 0.00 
0,07000 11.63 0.00 115.25 0.00 736.10 0.00 
0,08000 11.85 0.00 117.43 0.00 853.53 0.00 
0,09000 12.15 0.00 120.01 0.00 973.54 0.00 
0,10000 12.42 0.00 122.84 0.00 1096.38 0.00 
0,11000 12.65 0.00 125.34 0.00 1221.72 0.00 
0,12000 13.00 0.00 128.23 0.00 1349.95 0.00 
0,13000 13.23 0.00 131.17 0.00 1481.12 0.00 
0,14000 13.46 0.00 133.48 0.00 1614.60 0.00 
0,15000 13.78 0.00 136.20 0.00 1750.80 0.00 
0,16000 14.07 0.00 139.24 0.00 1890.04 0.00 
0,17000 14.36 0.00 142.15 0.00 2032.19 0.00 
0,18000 14.68 0.00 145.19 0.00 2177.38 0.00 
0,19000 14.94 0.00 148.09 0.00 2325.47 0.00 
0,20000 15.18 0.00 150.60 0.00 2476.07 0.00 
0,21000 15.51 0.00 153.47 0.00 2629.54 0.00 
0,22000 15.82 0.00 156.69 0.00 2786.23 0.00 
0,23000 16.13 0.00 159.80 0.00 2946.03 0.00 
0,24000 15.77 0.00 159.51 0.00 3105.54 0.00 
0,25000 15.05 0.00 154.05 0.00 3259.59 0.00 
0,26000 14.31 0.00 146.76 0.00 3406.35 0.00 
0,27000 13.71 0.00 140.09 0.00 3546.44 0.00 
0,28000 13.24 0.00 134.76 0.00 3681.20 0.00 
0,29000 12.65 0.00 129.46 0.00 3810.66 0.00 
0,30000 11.78 0.00 122.08 0.00 3932.74 0.00 
0,31000 10.92 0.00 113.44 0.00 4046.18 0.00 
0,32000 10.23 0.00 105.70 0.00 4151.88 0.00 
0,33000 9.54 0.00 98.79 0.00 4250.67 0.00 
0,34000 8.85 0.00 91.89 0.00 4342.56 0.00 
0,35000 8.16 0.00 85.02 0.00 4427.58 0.00 
0,36000 7.49 0.00 78.22 0.00 4505.80 0.00 
0,37000 6.93 0.00 72.07 0.00 4577.87 0.00 
0,38000 6.40 0.00 66.66 0.00 4644.53 0.00 
0,39000 5.80 0.00 61.01 0.00 4705.54 0.00 
0,40000 5.25 0.00 55.24 0.00 4760.78 0.00 
0,41000 4.88 0.00 50.65 0.00 4811.43 0.00 
0,42000 4.54 0.00 47.10 0.00 4858.53 0.00 
0,43000 4.20 0.00 43.70 0.00 4902.23 0.00 



0,44000 3.94 0.00 40.70 0.00 4942.93 0.00 
0,45000 2.24 0.00 37.43 0.00 4980.36 0.00 
0,46000 3.61 0.00 27.08 0.00 5007.44 0.00 
0,47000 3.84 0.00 37.25 0.00 5044.69 0.00 
0,48000 3.98 0.00 39.11 0.00 5083.80 0.00 
0,49000 4.18 0.00 40.78 0.00 5124.58 0.00 
0,50000 4.30 0.00 42.38 0.00 5166.96 0.00 
0,51000 4.42 0.00 43.60 0.00 5210.56 0.00 
0,52000 4.51 0.00 44.65 0.00 5255.21 0.00 
0,53000 4.62 0.00 45.63 0.00 5300.84 0.00 
0,54000 4.72 0.00 46.70 0.00 5347.54 0.00 
0,55000 4.82 0.00 47.72 0.00 5395.26 0.00 
0,56000 4.91 0.00 48.66 0.00 5443.92 0.00 
0,57000 5.04 0.00 49.76 0.00 5493.68 0.00 
0,58000 5.17 0.00 51.04 0.00 5544.72 0.00 
0,59000 5.25 0.00 52.08 0.00 5596.80 0.00 
0,60000 5.33 0.00 52.90 0.00 5649.70 0.00 
0,61000 5.46 0.00 53.95 0.00 5703.65 0.00 
0,62000 5.60 0.00 55.28 0.00 5758.93 0.00 
0,63000 5.71 0.00 56.53 0.00 5815.46 0.00 
0,64000 5.89 0.00 57.98 0.00 5873.44 0.00 
0,65000 6.36 0.00 61.21 0.00 5934.65 0.00 
0,66000 6.78 0.00 65.67 0.00 6000.32 0.00 
0,67000 6.46 0.00 66.16 0.00 6066.48 0.00 
0,68000 6.09 0.00 62.74 0.00 6129.22 0.00 
0,69000 6.03 0.00 60.58 0.00 6189.80 0.00 
0,70000 6.22 0.00 61.26 0.00 6251.06 0.00 
0,71000 6.51 0.00 63.64 0.00 6314.70 0.00 
0,72000 6.80 0.00 66.55 0.00 6381.25 0.00 
0,73000 7.05 0.00 69.24 0.00 6450.49 0.00 
0,74000 7.33 0.00 71.89 0.00 6522.38 0.00 
0,75000 7.62 0.00 74.78 0.00 6597.16 0.00 
0,76000 7.92 0.00 77.70 0.00 6674.86 0.00 
0,77000 8.19 0.00 80.53 0.00 6755.39 0.00 
0,78000 8.49 0.00 83.37 0.00 6838.76 0.00 
0,79000 8.74 0.00 86.15 0.00 6924.91 0.00 
0,80000 8.91 0.00 88.25 0.00 7013.16 0.00 
0,81000 9.23 0.00 90.68 0.00 7103.84 0.00 
0,82000 9.51 0.00 93.70 0.00 7197.54 0.00 
0,83000 9.73 0.00 96.22 0.00 7293.76 0.00 
0,84000 9.47 0.00 96.02 0.00 7389.78 0.00 
0,85000 9.41 0.00 94.40 0.00 7484.18 0.00 
0,86000 9.21 0.00 93.07 0.00 7577.25 0.00 
0,87000 8.99 0.00 90.99 0.00 7668.24 0.00 
0,88000 8.56 0.00 87.80 0.00 7756.04 0.00 
0,89000 8.21 0.00 83.88 0.00 7839.92 0.00 
0,90000 7.77 0.00 79.89 0.00 7919.81 0.00 
0,91000 7.31 0.00 75.37 0.00 7995.18 0.00 
0,92000 6.90 0.00 71.03 0.00 8066.21 0.00 
0,93000 6.47 0.00 66.86 0.00 8133.07 0.00 
0,94000 6.08 0.00 62.74 0.00 8195.81 0.00 
0,95000 5.74 0.00 59.08 0.00 8254.89 0.00 
0,96000 5.53 0.00 56.33 0.00 8311.22 0.00 
0,97000 5.17 0.00 53.49 0.00 8364.71 0.00 
0,98000 4.82 0.00 49.93 0.00 8414.64 0.00 



0,99000 4.48 0.00 46.48 0.00 8461.12 0.00 
1,00000 4.17 0.00 43.23 0.00 8504.35 0.00 
1,01000 3.91 0.00 40.39 0.00 8544.74 0.00 
1,02000 3.66 0.00 37.86 0.00 8582.60 0.00 
1,03000 3.37 0.00 35.13 0.00 8617.73 0.00 
1,04000 3.05 0.00 32.05 0.00 8649.78 0.00 
1,05000 2.73 0.00 28.85 0.00 8678.63 0.00 
1,06000 2.50 0.00 26.12 0.00 8704.75 0.00 
1,07000 2.38 0.00 24.40 0.00 8729.15 0.00 
1,08000 2.27 0.00 23.29 0.00 8752.44 0.00 
1,09000 2.19 0.00 22.31 0.00 8774.75 0.00 
1,10000 2.13 0.00 21.57 0.00 8796.32 0.00 
1,11000 2.19 0.00 21.57 0.00 8817.89 0.00 
1,12000 2.47 0.00 23.30 0.00 8841.19 0.00 
1,13000 2.85 0.00 26.59 0.00 8867.78 0.00 
1,14000 3.25 0.00 30.46 0.00 8898.24 0.00 
1,15000 3.33 0.00 32.87 0.00 8931.11 0.00 
1,16000 3.35 0.00 33.39 0.00 8964.50 0.00 
1,17000 2.11 0.00 33.34 0.00 8997.84 0.00 
1,18000 2.10 0.00 25.05 0.00 9022.89 0.00 
1,19000 3.29 0.00 24.94 0.00 9047.83 0.00 
1,20000 3.25 0.00 32.67 0.00 9080.50 0.00 
1,21000 3.38 0.00 33.13 0.00 9113.63 0.00 
1,22000 3.48 0.00 34.31 0.00 9147.94 0.00 
1,23000 3.78 0.00 36.33 0.00 9184.27 0.00 
1,24000 4.27 0.00 40.25 0.00 9224.52 0.00 
1,25000 4.79 0.00 45.28 0.00 9269.80 0.00 
1,26000 4.24 0.00 45.12 0.00 9314.92 0.00 
1,27000 3.91 0.00 40.74 0.00 9355.66 0.00 
1,28000 3.90 0.00 39.02 0.00 9394.68 0.00 
1,29000 3.78 0.00 38.40 0.00 9433.08 0.00 
1,30000 2.33 0.00 37.43 0.00 9470.51 0.00 
1,31000 3.70 0.00 27.85 0.00 9498.36 0.00 
1,32000 3.51 0.00 36.00 0.00 9534.36 0.00 
1,33000 3.56 0.00 35.32 0.00 9569.68 0.00 
1,34000 3.36 0.00 34.58 0.00 9604.26 0.00 
1,35000 3.11 0.00 32.34 0.00 9636.60 0.00 
1,36000 2.98 0.00 30.43 0.00 9667.03 0.00 
1,37000 2.85 0.00 29.14 0.00 9696.17 0.00 
1,38000 2.77 0.00 28.07 0.00 9724.24 0.00 
1,39000 1.76 0.00 27.47 0.00 9751.71 0.00 
1,40000 1.76 0.00 20.85 0.00 9772.56 0.00 
1,41000 2.73 0.00 20.85 0.00 9793.41 0.00 
1,42000 2.79 0.00 27.59 0.00 9821.00 0.00 
1,43000 1.76 0.00 27.59 0.00 9848.59 0.00 
1,44000 2.73 0.00 20.85 0.00 9869.44 0.00 
1,45000 2.95 0.00 28.36 0.00 9897.80 0.00 
1,46000 3.17 0.00 30.58 0.00 9928.38 0.00 
1,47000 3.38 0.00 32.74 0.00 9961.12 0.00 
1,48000 3.62 0.00 34.98 0.00 9996.10 0.00 
1,49000 3.87 0.00 37.43 0.00 10033.53 0.00 
1,50000 4.13 0.00 39.96 0.00 10073.49 0.00 
1,51000 4.39 0.00 42.57 0.00 10116.06 0.00 
1,52000 4.63 0.00 45.11 0.00 10161.17 0.00 
1,53000 4.91 0.00 47.73 0.00 10208.90 0.00 



1,54000 5.20 0.00 50.57 0.00 10259.47 0.00 
1,55000 5.50 0.00 53.50 0.00 10312.97 0.00 
1,56000 5.80 0.00 56.51 0.00 10369.48 0.00 
1,57000 3.70 0.00 59.58 0.00 10429.06 0.00 
1,58000 3.70 0.00 45.04 0.00 10474.10 0.00 
1,59000 6.12 0.00 45.04 0.00 10519.14 0.00 
1,60000 3.71 0.00 61.33 0.00 10580.47 0.00 
1,61000 6.19 0.00 45.39 0.00 10625.86 0.00 
1,62000 3.79 0.00 62.39 0.00 10688.25 0.00 
1,63000 6.33 0.00 46.40 0.00 10734.65 0.00 
1,64000 6.47 0.00 64.00 0.00 10798.65 0.00 
1,65000 6.54 0.00 65.08 0.00 10863.73 0.00 
1,66000 6.62 0.00 65.81 0.00 10929.54 0.00 
1,67000 6.73 0.00 66.73 0.00 10996.27 0.00 
1,68000 4.02 0.00 67.10 0.00 11063.37 0.00 
1,69000 6.66 0.00 48.92 0.00 11112.29 0.00 
1,70000 6.55 0.00 66.04 0.00 11178.33 0.00 
1,71000 6.91 0.00 67.31 0.00 11245.64 0.00 
1,72000 7.25 0.00 70.83 0.00 11316.47 0.00 
1,73000 7.60 0.00 74.28 0.00 11390.75 0.00 
1,74000 8.00 0.00 78.01 0.00 11468.76 0.00 
1,75000 8.37 0.00 81.82 0.00 11550.58 0.00 
1,76000 8.76 0.00 85.64 0.00 11636.22 0.00 
1,77000 9.16 0.00 89.63 0.00 11725.85 0.00 
1,78000 9.60 0.00 93.82 0.00 11819.67 0.00 
1,79000 10.02 0.00 98.10 0.00 11917.77 0.00 
1,80000 10.41 0.00 102.14 0.00 12019.91 0.00 
1,81000 10.82 0.00 106.16 0.00 12126.07 0.00 
1,82000 11.25 0.00 110.36 0.00 12236.43 0.00 
1,83000 11.73 0.00 114.88 0.00 12351.31 0.00 
1,84000 12.02 0.00 118.76 0.00 12470.07 0.00 
1,85000 11.83 0.00 119.25 0.00 12589.32 0.00 
1,86000 11.68 0.00 117.54 0.00 12706.86 0.00 
1,87000 11.44 0.00 115.60 0.00 12822.46 0.00 
1,88000 11.20 0.00 113.20 0.00 12935.66 0.00 
1,89000 10.87 0.00 110.36 0.00 13046.02 0.00 
1,90000 10.50 0.00 106.85 0.00 13152.87 0.00 
1,91000 10.07 0.00 102.85 0.00 13255.72 0.00 
1,92000 9.73 0.00 99.04 0.00 13354.76 0.00 
1,93000 9.47 0.00 96.00 0.00 13450.76 0.00 
1,94000 8.87 0.00 91.66 0.00 13542.42 0.00 
1,95000 8.28 0.00 85.74 0.00 13628.16 0.00 
1,96000 7.68 0.00 79.81 0.00 13707.97 0.00 
1,97000 7.10 0.00 73.90 0.00 13781.87 0.00 
1,98000 6.35 0.00 67.20 0.00 13849.07 0.00 
1,99000 5.36 0.00 58.48 0.00 13907.55 0.00 
2,00000 4.68 0.00 50.19 0.00 13957.74 0.00 
2,01000 4.23 0.00 44.53 0.00 14002.27 0.00 
2,02000 3.63 0.00 39.23 0.00 14041.50 0.00 
2,03000 2.69 0.00 31.48 0.00 14072.98 0.00 
2,04000 1.97 0.00 23.24 0.00 14096.22 0.00 
2,05000 1.40 0.00 16.77 0.00 14112.99 0.00 
2,06000 1.22 0.00 13.07 0.00 14126.06 0.00 
2,07000 1.08 0.00 11.45 0.00 14137.51 0.00 
2,08000 0.94 0.00 10.08 0.00 14147.59 0.00 



2,09000 0.86 0.00 9.00 0.00 14156.59 0.00 
2,10000 0.78 0.00 8.18 0.00 14164.77 0.00 
2,11000 0.73 0.00 7.52 0.00 14172.29 0.00 
2,12000 0.71 0.00 7.18 0.00 14179.47 0.00 
2,13000 0.75 0.00 7.31 0.00 14186.78 0.00 
2,14000 0.59 0.00 7.78 0.00 14194.56 0.00 
2,15000 0.59 0.00 6.62 0.00 14201.18 0.00 
2,16000 0.82 0.00 6.68 0.00 14207.86 0.00 
2,17000 0.87 0.00 8.45 0.00 14216.31 0.00 
2,18000 0.66 0.00 8.93 0.00 14225.24 0.00 
2,19000 0.91 0.00 7.46 0.00 14232.70 0.00 
2,20000 0.89 0.00 9.00 0.00 14241.70 0.00 
2,21000 0.82 0.00 8.52 0.00 14250.22 0.00 
2,22000 0.74 0.00 7.78 0.00 14258.00 0.00 
2,23000 0.64 0.00 6.89 0.00 14264.89 0.00 
2,24000 0.57 0.00 6.05 0.00 14270.94 0.00 
2,25000 0.52 0.00 5.47 0.00 14276.41 0.00 
2,26000 0.40 0.00 5.20 0.00 14281.61 0.00 
2,27000 0.50 0.00 4.31 0.00 14285.92 0.00 
2,28000 0.53 0.00 5.14 0.00 14291.06 0.00 
2,29000 0.59 0.00 5.59 0.00 14296.65 0.00 
2,30000 0.66 0.00 6.28 0.00 14302.93 0.00 
2,31000 0.82 0.00 7.40 0.00 14310.33 0.00 
2,32000 1.00 0.00 9.08 0.00 14319.41 0.00 
2,33000 1.15 0.00 10.76 0.00 14330.17 0.00 
2,34000 1.32 0.00 12.33 0.00 14342.50 0.00 
2,35000 1.61 0.00 14.62 0.00 14357.12 0.00 
2,36000 1.96 0.00 17.84 0.00 14374.96 0.00 
2,37000 2.43 0.00 21.90 0.00 14396.86 0.00 
2,38000 2.73 0.00 25.77 0.00 14422.63 0.00 
2,39000 3.15 0.00 29.35 0.00 14451.98 0.00 
2,40000 3.59 0.00 33.66 0.00 14485.64 0.00 
2,41000 3.98 0.00 37.85 0.00 14523.49 0.00 
2,42000 4.20 0.00 40.88 0.00 14564.37 0.00 
2,43000 4.10 0.00 41.46 0.00 14605.83 0.00 
2,44000 4.36 0.00 42.28 0.00 14648.11 0.00 
2,45000 4.60 0.00 44.80 0.00 14692.91 0.00 
2,46000 4.63 0.00 46.17 0.00 14739.08 0.00 
2,47000 4.57 0.00 46.02 0.00 14785.10 0.00 
2,48000 4.51 0.00 45.41 0.00 14830.51 0.00 
2,49000 4.38 0.00 44.44 0.00 14874.95 0.00 
2,50000 2.70 0.00 43.54 0.00 14918.49 0.00 
2,51000 4.39 0.00 32.71 0.00 14951.20 0.00 
2,52000 4.66 0.00 45.26 0.00 14996.46 0.00 
2,53000 5.17 0.00 49.15 0.00 15045.61 0.00 
2,54000 3.68 0.00 56.04 0.00 15101.65 0.00 
2,55000 6.08 0.00 44.84 0.00 15146.49 0.00 
2,56000 5.67 0.00 58.68 0.00 15205.17 0.00 
2,57000 5.60 0.00 56.33 0.00 15261.50 0.00 
2,58000 5.46 0.00 55.32 0.00 15316.82 0.00 
2,59000 5.77 0.00 56.15 0.00 15372.97 0.00 
2,60000 4.19 0.00 49.55 0.00 15422.52 0.00 
2,61000 2.81 0.00 34.74 0.00 15457.26 0.00 
2,62000 0.91 0.00 17.79 0.00 15475.05 0.00 
2,63000 0.19 0.00 5.12 0.00 15480.17 0.00 



2,64000 0.00 0.16 0.52 0.38 15480.69 0.38 
2,65000 0.00 0.03 0.00 0.89 15480.69 1.27 
2,66000 0.06 0.00 0.20 0.04 15480.89 1.31 
2,67000 0.18 0.00 1.16 0.00 15482.05 1.31 
2,68000 0.33 0.00 2.52 0.00 15484.57 1.31 
2,69000 0.53 0.00 4.25 0.00 15488.82 1.31 
2,70000 0.76 0.00 6.38 0.00 15495.20 1.31 
2,71000 1.02 0.00 8.83 0.00 15504.03 1.31 
2,72000 1.31 0.00 11.59 0.00 15515.62 1.31 
2,73000 1.65 0.00 14.76 0.00 15530.38 1.31 
2,74000 2.01 0.00 18.28 0.00 15548.66 1.31 
2,75000 2.43 0.00 22.17 0.00 15570.83 1.31 
2,76000 2.88 0.00 26.53 0.00 15597.36 1.31 
2,77000 3.35 0.00 31.15 0.00 15628.51 1.31 
2,78000 3.84 0.00 35.93 0.00 15664.44 1.31 
2,79000 4.37 0.00 41.05 0.00 15705.49 1.31 
2,80000 4.98 0.00 46.72 0.00 15752.21 1.31 
2,81000 5.58 0.00 52.78 0.00 15804.99 1.31 
2,82000 6.26 0.00 59.17 0.00 15864.16 1.31 
2,83000 6.97 0.00 66.10 0.00 15930.26 1.31 
2,84000 7.68 0.00 73.22 0.00 16003.48 1.31 
2,85000 8.47 0.00 80.72 0.00 16084.20 1.31 
2,86000 9.25 0.00 88.56 0.00 16172.76 1.31 
2,87000 10.11 0.00 96.76 0.00 16269.52 1.31 
2,88000 10.97 0.00 105.34 0.00 16374.86 1.31 
2,89000 11.35 0.00 111.55 0.00 16486.41 1.31 
2,90000 10.71 0.00 110.29 0.00 16596.70 1.31 
2,91000 11.78 0.00 112.45 0.00 16709.15 1.31 
2,92000 12.93 0.00 123.48 0.00 16832.63 1.31 
2,93000 14.51 0.00 137.05 0.00 16969.68 1.31 
2,94000 16.20 0.00 153.44 0.00 17123.12 1.31 
2,95000 16.48 0.00 163.40 0.00 17286.52 1.31 
2,96000 16.40 0.00 164.40 0.00 17450.92 1.31 
2,97000 16.23 0.00 163.13 0.00 17614.05 1.31 
2,98000 15.59 0.00 159.06 0.00 17773.11 1.31 
2,99000 14.78 0.00 151.87 0.00 17924.98 1.31 
3,00000 14.34 0.00 145.61 0.00 18070.59 1.31 
3,01000 14.02 0.00 141.78 0.00 18212.37 1.31 
3,02000 13.76 0.00 138.86 0.00 18351.23 1.31 
3,03000 12.67 0.00 132.10 0.00 18483.33 1.31 
3,03362 12.17 0.00 44.96 0.00 18528.29 1.31 



PROYECTO: dren05 
SECTOR : dren05 
Km. 0,00000 - Km. 1,86295 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,01000 4.07 0.00 41.11 0.00 41.11 0.00 
0,02000 3.95 0.00 40.10 0.00 81.21 0.00 
0,03000 3.87 0.00 39.10 0.00 120.31 0.00 
0,04000 3.78 0.00 38.26 0.00 158.57 0.00 
0,05000 3.67 0.00 37.29 0.00 195.86 0.00 
0,06000 3.59 0.00 36.33 0.00 232.19 0.00 
0,07000 3.48 0.00 35.38 0.00 267.57 0.00 
0,08000 3.40 0.00 34.45 0.00 302.02 0.00 
0,09000 3.33 0.00 33.65 0.00 335.67 0.00 
0,10000 3.25 0.00 32.87 0.00 368.54 0.00 
0,11000 3.17 0.00 32.10 0.00 400.64 0.00 
0,12000 3.10 0.00 31.32 0.00 431.96 0.00 
0,13000 3.17 0.00 31.32 0.00 463.28 0.00 
0,14000 2.06 0.00 32.10 0.00 495.38 0.00 
0,15000 3.27 0.00 24.68 0.00 520.06 0.00 
0,16000 3.40 0.00 33.39 0.00 553.45 0.00 
0,17000 3.54 0.00 34.71 0.00 588.16 0.00 
0,18000 3.67 0.00 36.06 0.00 624.22 0.00 
0,19000 3.82 0.00 37.49 0.00 661.71 0.00 
0,20000 3.94 0.00 38.80 0.00 700.51 0.00 
0,21000 4.08 0.00 40.10 0.00 740.61 0.00 
0,22000 4.23 0.00 41.54 0.00 782.15 0.00 
0,23000 4.34 0.00 42.84 0.00 824.99 0.00 
0,24000 4.44 0.00 43.90 0.00 868.89 0.00 
0,25000 4.54 0.00 44.89 0.00 913.78 0.00 
0,26000 4.68 0.00 46.10 0.00 959.88 0.00 
0,27000 4.80 0.00 47.42 0.00 1007.30 0.00 
0,28000 4.98 0.00 48.89 0.00 1056.19 0.00 
0,29000 5.13 0.00 50.51 0.00 1106.70 0.00 
0,30000 5.26 0.00 51.94 0.00 1158.64 0.00 
0,31000 5.43 0.00 53.47 0.00 1212.11 0.00 
0,32000 5.56 0.00 54.98 0.00 1267.09 0.00 
0,33000 5.70 0.00 56.32 0.00 1323.41 0.00 
0,34000 5.84 0.00 57.68 0.00 1381.09 0.00 
0,35000 5.94 0.00 58.89 0.00 1439.98 0.00 
0,36000 6.09 0.00 60.18 0.00 1500.16 0.00 
0,37000 6.22 0.00 61.56 0.00 1561.72 0.00 
0,38000 6.40 0.00 63.10 0.00 1624.82 0.00 
0,39000 6.62 0.00 65.09 0.00 1689.91 0.00 
0,40000 6.84 0.00 67.28 0.00 1757.19 O,QQ 



0,41000 7.06 0.00 69.51 0.00 1826.70 0.00 
0,42000 7.29 0.00 71.78 0.00 1898.48 0.00 
0,43000 7.52 0.00 74.09 0.00 1972.57 0.00 
0,44000 7.76 0.00 76.43 0.00 2049.00 0.00 
0,45000 7.94 0.00 78.51 0.00 2127.51 0.00 
0,46000 7.80 0.00 78.71 0.00 2206.22 0.00 
0,47000 7.70 0.00 77.50 0.00 2283.72 0.00 
0,48000 7.54 0.00 76.21 0.00 2359.93 0.00 
0,49000 7.39 0.00 74.65 0.00 2434.58 0.00 
0,50000 7.25 0.00 73.21 0.00 2507.79 0.00 
0,51000 7.12 0.00 71.87 0.00 2579.66 0.00 
0,52000 7.01 0.00 70.62 0.00 2650.28 0.00 
0,53000 6.86 0.00 69.31 0.00 2719.59 0.00 
0,54000 6.74 0.00 68.00 0.00 2787.59 0.00 
0,55000 6.60 0.00 66.71 0.00 2854.30 0.00 
0,56000 6.93 0.00 67.64 0.00 2921.94 0.00 
0,57000 7.33 0.00 71.30 0.00 2993.24 0.00 
0,58000 7.78 0.00 75.54 0.00 3068.78 0.00 
0,59000 8.20 0.00 79.90 0.00 3148.68 0.00 
0,60000 8.59 0.00 83.96 0.00 3232.64 0.00 
0,61000 9.01 0.00 88.02 0.00 3320.66 0.00 
0,62000 9.47 0.00 92.40 0.00 3413.06 0.00 
0,63000 9.89 0.00 96.77 0.00 3509.83 0.00 
0,64000 10.36 0.00 101.23 0.00 3611.06 0.00 
0,65000 10.82 0.00 105.93 0.00 3716.99 0.00 
0,66000 11.32 0.00 110.71 0.00 3827.70 0.00 
0,67000 11.83 0.00 115.75 0.00 3943.45 0.00 
0,68000 12.27 0.00 120.50 0.00 4063.95 0.00 
0,69000 12.84 0.00 125.58 0.00 4189.53 0.00 
0,70000 13.38 0.00 131.10 0.00 4320.63 0.00 
0,71000 13.95 0.00 136.59 0.00 4457.22 0.00 
0,72000 14.35 0.00 141.51 0.00 4598.73 0.00 
0,73000 14.47 0.00 144.06 0.00 4742.79 0.00 
0,74000 14.05 0.00 142.61 0.00 4885.40 0.00 
0,75000 13.58 0.00 138.18 0.00 5023.58 0.00 
0,76000 13.27 0.00 134.25 0.00 5157.83 0.00 
0,77000 12.97 0.00 131.19 0.00 5289.02 0.00 
0,78000 12.64 0.00 128.06 0.00 5417.08 0.00 
0,79000 12.34 0.00 124.92 0.00 5542.00 0.00 
0,80000 12.05 0.00 121.98 0.00 5663.98 0.00 
0,81000 11.67 0.00 118.59 0.00 5782.57 0.00 
0,82000 11.41 0.00 115.41 0.00 5897.98 0.00 
0,83000 11.12 0.00 112.66 0.00 6010.64 0.00 
0,84000 10.82 0.00 109.71 0.00 6120.35 0.00 
0,85000 10.57 0.00 106.92 0.00 6227.27 0.00 
0,86000 10.32 0.00 104.43 0.00 6331.70 0.00 
0,87000 10.05 0.00 101.81 0.00 6433.51 0.00 
0,88000 9.82 0.00 99.33 0.00 6532.84 0.00 
0,89000 9.61 0.00 97.14 0.00 6629.98 0.00 
0.90000 9.37 0.00 94.91 0.00 6724.89 0.00 



0,91000 9.18 0.00 92.73 0.00 6817.62 0.00 
0,92000 8.94 0.00 90.58 0.00 6908.20 0.00 
0,93000 8.68 0.00 88.09 0.00 6996.29 0.00 
0,94000 8.44 0.00 85.64 0.00 7081.93 0.00 
0,95000 8.20 0.00 83.24 0.00 7165.17 0.00 
0,96000 7.97 0.00 80.86 0.00 7246.03 0.00 
0,97000 7.81 0.00 78.89 0.00 7324.92 0.00 
0,98000 7.62 0.00 77.13 0.00 7402.05 0.00 
0,99000 7.49 0.00 75.49 0.00 7477.54 0.00 
1,00000 4.46 0.00 75.16 0.00 7552.70 0.00 
1,01000 7.53 0.00 54.78 0.00 7607.48 0.00 
1,02000 7.72 0.00 76.23 0.00 7683.71 0.00 
1,03000 7.56 0.00 76.43 0.00 7760.14 0.00 
1,04000 7.37 0.00 74.67 0.00 7834.81 0.00 
1,05000 7.39 0.00 73.80 0.00 7908.61 0.00 
1,06000 7.53 0.00 74.58 0.00 7983.19 0.00 
1,07000 7.60 0.00 75.64 0.00 8058.83 0.00 
1,08000 7.71 0.00 76.55 0.00 8135.38 0.00 
1,09000 7.84 0.00 77.74 0.00 8213.12 0.00 
1,10000 7.64 0.00 77.41 0.00 8290.53 0.00 
1,11000 7.33 0.00 74.86 0.00 8365.39 0.00 
1,12000 7.05 0.00 71.89 0.00 8437.28 0.00 
1,13000 6.73 0.00 68.87 0.00 8506.15 0.00 
1,14000 6.44 0.00 65.83 0.00 8571.98 0.00 
1,15000 5.87 0.00 61.54 0.00 8633.52 0.00 
1,16000 5.27 0.00 55.66 0.00 8689.18 0.00 
1,17000 4.98 0.00 51.21 0.00 8740.39 0.00 
1,18000 4.85 0.00 49.13 0.00 8789.52 0.00 
1,19000 4.69 0.00 47.72 0.00 8837.24 0.00 
1,20000 4.56 0.00 46.26 0.00 8883.50 0.00 
1,21000 4.46 0.00 45.10 0.00 8928.60 0.00 
1,22000 4.30 0.00 43.83 0.00 8972.43 0.00 
1,23000 4.21 0.00 42.57 0.00 9015.00 0.00 
1,24000 4.13 0.00 41.69 0.00 9056.69 0.00 
1,25000 3.99 0.00 40.57 0.00 9097.26 0.00 
1,26000 3.90 0.00 39.42 0.00 9136.68 0.00 
1,27000 3.84 0.00 38.68 0.00 9175.36 0.00 
1,28000 2.36 0.00 37.97 0.00 9213.33 0.00 
1,29000 3.76 0.00 28.25 0.00 9241.58 0.00 
1,30000 2.32 0.00 37.28 0.00 9278.86 0.00 
1,31000 3.67 0.00 27.71 0.00 9306.57 0.00 
1,32000 2.30 0.00 36.67 0.00 9343.24 0.00 
1,33000 2.29 0.00 27.50 0.00 9370.74 0.00 
1,34000 3.64 0.00 27.42 0.00 9398.16 0.00 
1,35000 3.57 0.00 36.01 0.00 9434.17 0.00 
1,36000 3.51 0.00 35.38 0.00 9469.55 0.00 
1,37000 3.46 0.00 34.84 0.00 9504.39 0.00 
1,38000 2.18 0.00 34.51 0.00 9538.90 0.00 
1,39000 2.17 0.00 25.96 0.00 9564.86 0.00 
1.40000 3.42 0.00 25.85 0.00 9590.71 0.00 



1,41000 3.47 0.00 34.43 0.00 9625.14 0.00 
1,42000 3.56 0.00 35.17 0.00 9660.31 0.00 
1,43000 3.63 0.00 35.96 0.00 9696.27 0.00 
1,44000 3.72 0.00 36.72 0.00 9732.99 0.00 
1,45000 3.73 0.00 37.23 0.00 9770.22 0.00 
1,46000 3.81 0.00 37.70 0.00 9807.92 0.00 
1,47000 3.88 0.00 38.48 0.00 9846.40 0.00 
1,48000 3.95 0.00 39.18 0.00 9885.58 0.00 
1,49000 4.04 0.00 39.93 0.00 9925.51 0.00 
1,50000 4.09 0.00 40.65 0.00 9966.16 0.00 
1,51000 4.13 0.00 41.08 0.00 10007.24 0.00 
1,52000 4.11 0.00 41.19 0.00 10048.43 0.00 
1,53000 2.59 0.00 41.33 0.00 10089.76 0.00 
1,54000 4.19 0.00 31.23 0.00 10120.99 0.00 
1,55000 4.21 0.00 42.00 0.00 10162.99 0.00 
1,56000 4.25 0.00 42.36 0.00 10205.35 0.00 
1,57000 4.36 0.00 43.07 0.00 10248.42 0.00 
1,58000 4.48 0.00 44.20 0.00 10292.62 0.00 
1,59000 4.63 0.00 45.56 0.00 10338.18 0.00 
1,60000 4.85 0.00 47.41 0.00 10385.59 0.00 
1,61000 5.07 0.00 49.61 0.00 10435.20 0.00 
1,62000 5.33 0.00 52.02 0.00 10487.22 0.00 
1,63000 5.60 0.00 54.65 0.00 10541.87 0.00 
1,64000 6.00 0.00 57.98 0.00 10599.85 0.00 
1,65000 7.05 0.00 65.18 0.00 10665.03 0.00 
1,66000 7.37 0.00 72.10 0.00 10737.13 0.00 
1,67000 7.56 0.00 74.67 0.00 10811.80 0.00 
1,68000 7.75 0.00 76.56 0.00 10888.36 0.00 
1,69000 8.05 0.00 78.99 0.00 10967.35 0.00 
1,70000 8.32 0.00 81.83 0.00 11049.18 0.00 
1,71000 8.61 0.00 84.70 0.00 11133.88 0.00 
1,72000 8.95 0.00 87.82 0.00 11221.70 0.00 
1,73000 9.12 0.00 90.37 0.00 11312.07 0.00 
1,74000 9.24 0.00 91.82 0.00 11403.89 0.00 
1,75000 9.47 0.00 93.55 0.00 11497.44 0.00 
1,76000 9.71 0.00 95.88 0.00 11593.32 0.00 
1,77000 10.00 0.00 98.54 0.00 11691.86 0.00 
1,78000 10.27 0.00 101.35 0.00 11793.21 0.00 
1,79000 10.45 0.00 103.63 0.00 11896.84 0.00 
1,80000 10.60 0.00 105.23 0.00 12002.07 0.00 
1,81000 10.85 0.00 107.21 0.00 12109.28 0.00 
1,82000 11.02 0.00 109.27 0.00 12218.55 0.00 
1,83000 11.19 0.00 111.05 0.00 12329.60 0.00 
1,84000 11.44 0.00 113.15 0.00 12442.75 0.00 
1,85000 11.73 0.00 115.85 0.00 12558.60 0.00 
1,86000 11.98 0.00 118.55 0.00 12677.15 0.00 
1,86295 12.08 0.00 35.49 0.00 12712.64 0.00 



PROYECTO: dren06 
SECTOR : dren06 
Km. 0,00000 - Km. 0,42595 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O I- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 6.80 0.00 0.00 0.00 0.00 0.00 
0,02000 6.67 0.00 134.73 0.00 134.73 0.00 
0,04000 6.07 0.00 127.31 0.00 262.04 0.00 
0,06000 5.51 0.00 115.78 0.00 377.82 0.00 
0,08000 5.25 0.00 107.61 0.00 485.43 0.00 
0,10000 5.04 0.00 102.88 0.00 588.31 0.00 
0,12000 4.93 0.00 99.72 0.00 688.03 0.00 
0,14000 4.94 0.00 98.81 0.00 786.84 0.00 
0,16000 4.51 0.00 94.52 0.00 881.36 0.00 
0,18000 4.21 0.00 87.21 0.00 968.57 0.00 
0,20000 3.90 0.00 81.07 0.00 1049.64 0.00 
0,22000 3.60 0.00 74.96 0.00 1124.60 0.00 
0,24000 4.07 0.00 76.65 0.00 1201.25 0.00 
0,26000 4.42 0.00 84.85 0.00 1286.10 0.00 
0,28000 4.79 0.00 92.05 0.00 1378.15 0.00 
0,30000 6.44 0.00 111.83 0.00 1489.98 0.00 
0,32000 7.49 0.00 139.09 0.00 1629.07 0.00 
0,34000 7.64 0.00 151.28 0.00 1780.35 0.00 
0,36000 7.81 0.00 154.49 0.00 1934.84 0.00 
0,38000 6.22 0.00 140.05 0.00 2074.89 0.00 
0,40000 5.23 0.00 114.41 0.00 2189.30 0.00 
0,42000 4.30 0.00 95.20 0.00 2284.50 0.00 
0,42595 3.97 0.00 24.60 0.00 2309.10 0.00 



PROYECTO: dren07 
SECTOR : dren07 
Km. 0,00000 - Km. 0,35030 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.81 0.00 0.00 0.00 0.00 0.00 
0,02000 3.11 0.00 59.21 0.00 59.21 0.00 
0,04000 3.46 0.00 65.67 0.00 124.88 0.00 
0,06000 3.78 0.00 72.40 0.00 197.28 0.00 
0,08000 4.13 0.00 79.07 0.00 276.35 0.00 
0,10000 4.50 0.00 86.19 0.00 362.54 0.00 
0,12000 4.90 0.00 93.90 0.00 456.44 0.00 
0,14000 5.25 0.00 101.45 0.00 557.89 0.00 
0,16000 5.56 0.00 108.15 0.00 666.04 0.00 
0,18000 5.26 0.00 108.30 0.00 774.34 0.00 
0,20000 5.04 0.00 103.08 0.00 877.42 0.00 
0,22000 5.01 0.00 100.46 0.00 977.88 0.00 
0,24000 4.45 0.00 94.53 0.00 1072.41 0.00 
0,26000 4.66 0.00 91.13 0.00 1163.54 0.00 
0,28000 4.85 0.00 95.08 0.00 1258.62 0.00 
0,30000 5.10 0.00 99.48 0.00 1358.10 0.00 
0,32000 5.00 0.00 101.09 0.00 1459.19 0.00 
0,34000 5.16 0.00 101.61 0.00 1560.80 0.00 
0,35030 4.75 0.00 50.99 0.00 1611.79 0.00 



PROYECTO: dren08 
SECTOR : dren08 
Km. 0,00000 - Km. 0,23602 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,01000 4.10 0.00 41.25 0.00 41.25 0.00 
0,02000 2.52 0.00 40.67 0.00 81.92 0.00 
0,03000 2.52 0.00 30.26 0.00 112.18 0.00 
0,04000 2.50 0.00 30.12 0.00 142.30 0.00 
0,05000 4.01 0.00 30.01 0.00 172.31 0.00 
0,06000 4.00 0.00 40.04 0.00 212.35 0.00 
0,07000 2.52 0.00 40.18 0.00 252.53 0.00 
0,08000 2.52 0.00 30.26 0.00 282.79 0.00 
0,09000 4.01 0.00 30.12 0.00 312.91 0.00 
0,10000 3.97 0.00 39.89 0.00 352.80 0.00 
0,11000 3.87 0.00 39.18 0.00 391.98 0.00 
0,12000 2.38 0.00 38.34 0.00 430.32 0.00 
0,13000 3.78 0.00 28.45 0.00 458.77 0.00 
0,14000 2.34 0.00 37.56 0.00 496.33 0.00 
0,15000 3.73 0.00 28.01 0.00 524.34 0.00 
0,16000 3.66 0.00 36.94 0.00 561.28 0.00 
0,17000 2.27 0.00 36.39 0.00 597.67 0.00 
0,18000 3.65 0.00 27.35 0.00 625.02 0.00 
0,19000 2.32 0.00 36.68 0.00 661.70 0.00 
0,20000 3.66 0.00 27.61 0.00 689.31 0.00 
0,21000 3.45 0.00 35.51 0.00 724.82 0.00 
0,22000 3.54 0.00 34.92 0.00 759.74 0.00 
0,23000 3.59 0.00 35.65 0.00 795.39 0.00 
0,23602 3.60 0.00 21.66 0.00 817.05 0.00 



PROYECTO: dren09 
SECTOR : dren09 
Km. 0,00000- Km. 0,21417 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.14 0.00 0.00 0.00 0.00 0.00 
0,01000 4.18 0.00 41.62 0.00 41.62 0.00 
0,02000 4.24 0.00 42.12 0.00 83.74 0.00 
0,03000 4.30 0.00 42.71 0.00 126.45 0.00 
0,04000 4.36 0.00 43.30 0.00 169.75 0.00 
0,05000 4.40 0.00 43.82 0.00 213.57 0.00 
0,06000 2.74 0.00 44.27 0.00 257.84 0.00 
0,07000 2.77 0.00 33.30 0.00 291.14 0.00 
0,08000 4.51 0.00 33.55 0.00 324.69 0.00 
0,09000 4.09 0.00 42.97 0.00 367.66 0.00 
0,10000 3.91 0.00 39.98 0.00 407.64 0.00 
0,11000 3.69 0.00 37.97 0.00 445.61 0.00 
0,12000 2.34 0.00 37.07 0.00 482.68 0.00 
0,13000 3.74 0.00 28.07 0.00 510.75 0.00 
0,14000 2.39 0.00 37.84 0.00 548.59 0.00 
0,15000 3.86 0.00 28.82 0.00 577.41 0.00 
0,16000 3.95 0.00 39.04 0.00 616.45 0.00 
0,17000 4.01 0.00 39.81 0.00 656.26 0.00 
0,18000 4.13 0.00 40.67 0.00 696.93 0.00 
0,19000 4.24 0.00 41.83 0.00 738.76 0.00 
0,20000 4.36 0.00 43.01 0.00 781.77 0.00 
0,21000 2.74 0.00 44.05 0.00 825.82 0.00 
0,21417 4.48 0.00 13.86 0.00 839.68 0.00 



PROYECTO: drenlO 
SECTOR : drenlO 
Km. 0,00000 - Km. 3,06492 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O ~ U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.57 0.00 0.00 0.00 0.00 0.00 
0,02000 4.13 0.00 61.73 0.00 61.73 0.00 
0,04000 4.21 0.00 83.37 0.00 145.10 0.00 
0,06000 2.80 0.00 84.40 0.00 229.50 0.00 
0,08000 4.29 0.00 66.10 0.00 295.60 0.00 
0,10000 4.33 0.00 86.18 0.00 381.78 0.00 
0,12000 4.54 0.00 88.75 0.00 470.53 0.00 
0,14000 4.51 0.00 90.56 0.00 561.09 0.00 
0,16000 4.57 0.00 90.82 0.00 651.91 0.00 
0,18000 2.93 0.00 93.62 0.00 745.53 0.00 
0,20000 4.82 0.00 71.24 0.00 816.77 0.00 
0,22000 4.63 0.00 94.43 0.00 911.20 0.00 
0,24000 2.81 0.00 92.00 0.00 1003.20 0.00 
0,26000 4.55 0.00 67.81 0.00 1071.01 0.00 
0,28000 4.51 0.00 90.68 0.00 1161.69 0.00 
0,30000 4.54 0.00 90.51 0.00 1252.20 0.00 
0,32000 4.66 0.00 92.06 0.00 1344.26 0.00 
0,34000 2.99 0.00 95.75 0.00 1440.01 0.00 
0,36000 4.96 0.00 73.12 0.00 1513.13 0.00 
0,38000 5.30 0.00 102.53 0.00 1615.66 0.00 
0,40000 5.70 0.00 109.97 0.00 1725.63 0.00 
0,42000 6.12 0.00 118.13 0.00 1843.76 0.00 
0,44000 6.51 0.00 126.22 0.00 1969.98 0.00 
0,46000 6.69 0.00 131.99 0.00 2101.97 0.00 
0,48000 7.03 0.00 137.16 0.00 2239.13 0.00 
0,50000 7.45 0.00 144.76 0.00 2383.89 0.00 
0,52000 7.96 0.00 154.09 0.00 2537.98 0.00 
0,54000 8.28 0.00 162.43 0.00 2700.41 0.00 
0,56000 8.49 0.00 167.74 0.00 2868.15 0.00 
0,58000 8.83 0.00 173.16 0.00 3041.31 0.00 
0,60000 8.99 0.00 178.21 0.00 3219.52 0.00 
0,62000 9.12 0.00 181.16 0.00 3400.68 0.00 
0,64000 9.21 0.00 183.30 0.00 3583.98 0.00 
0,66000 9.36 0.00 185.69 0.00 3769.67 0.00 
0,68000 9.95 0.00 193.13 0.00 3962.80 0.00 
0,70000 9.96 0.00 199.06 0.00 4161.86 0.00 
0,72000 10.36 0.00 203.13 0.00 4364.99 0.00 
0,74000 9.87 0.00 202.25 0.00 4567.24 0.00 
0,76000 9.51 0.00 193.77 0.00 4761.01 0.00 
0,78000 9.17 0.00 186.76 0.00 4947.77 0.00 
0,80000 8.82 0.00 179.88 0.00 5127.65 0.00 
0,82000 8.45 0.00 172.71 0.00 5300.36 0.00 
0,84000 8.16 0.00 166.09 0.00 5466.45 0.00 
0,86000 7.80 0.00 159.61 0.00 5626.06 0.00 
0,88000 7.45 0.00 152.46 0.00 5778.52 0.00 



0,90000 7.14 0.00 145.86 0.00 5924.38 0.00 
0,92000 6.84 0.00 139.78 0.00 6064.16 0.00 
0,94000 6.54 0.00 133.83 0.00 6197.99 0.00 
0,96000 6.33 0.00 128.72 0.00 6326.71 0.00 
0,98000 6.22 0.00 125.49 0.00 6452.20 0.00 
1,00000 6.08 0.00 123.01 0.00 6575.21 0.00 
1,02000 5.80 0.00 118.81 0.00 6694.02 0.00 
1,04000 5.15 0.00 109.47 0.00 6803.49 0.00 
1,06000 5.07 0.00 102.28 0.00 6905.77 0.00 
1,08000 5.46 0.00 105.34 0.00 7011.11 0.00 
1,10000 5.50 0.00 109.62 0.00 7120.73 0.00 
1,12000 5.37 0.00 108.63 0.00 7229.36 0.00 
1,14000 5.27 0.00 106.31 0.00 7335.67 0.00 
1,16000 5.17 0.00 104.35 0.00 7440.02 0.00 
1,18000 5.07 0.00 102.41 0.00 7542.43 0.00 
1,20000 4.94 0.00 100.16 0.00 7642.59 0.00 
1,22000 4.85 0.00 97.94 0.00 7740.53 0.00 
1,24000 4.79 0.00 96.37 0.00 7836.90 0.00 
1,26000 4.68 0.00 94.64 0.00 7931.54 0.00 
1,28000 4.41 0.00 90.89 0.00 8022.43 0.00 
1,30000 4.36 0.00 87.74 0.00 8110.17 0.00 
1,32000 4.30 0.00 86.61 0.00 8196.78 0.00 
1,34000 4.23 0.00 85.29 0.00 8282.07 0.00 
1,36000 4.10 0.00 83.24 0.00 8365.31 0.00 
1,38000 4.01 0.00 81.06 0.00 8446.37 0.00 
1,40000 3.92 0.00 79.34 0.00 8525.71 0.00 
1,42000 3.84 0.00 77.64 0.00 8603.35 0.00 
1,44000 3.78 0.00 76.24 0.00 8679.59 0.00 
1,46000 3.98 0.00 77.66 0.00 8757.25 0.00 
1,48000 4.13 0.00 81.06 0.00 8838.31 0.00 
1,50000 2.57 0.00 82.86 0.00 8921.17 0.00 
1,52000 4.12 0.00 61.71 0.00 8982.88 0.00 
1,54000 4.08 0.00 81.99 0.00 9064.87 0.00 
1,56000 2.55 0.00 81.99 0.00 9146.86 0.00 
1,58000 2.55 0.00 61.50 0.00 9208.36 0.00 
1,60000 4.12 0.00 61.50 0.00 9269.86 0.00 
1,62000 4.26 0.00 83.82 0.00 9353.68 0.00 
1,64000 4.64 0.00 88.90 0.00 9442.58 0.00 
1,66000 5.11 0.00 97.43 0.00 9540.01 0.00 
1,68000 5.41 0.00 105.24 0.00 9645.25 0.00 
1,70000 5.37 0.00 107.73 0.00 9752.98 0.00 
1,72000 5.29 0.00 106.50 0.00 9859.48 0.00 
1,74000 4.70 0.00 99.76 0.00 9959.24 0.00 
1,76000 4.13 0.00 88.16 0.00 10047.40 0.00 
1,78000 3.83 0.00 79.57 0.00 10126.97 0.00 
1,80000 3.67 0.00 74.96 0.00 10201.93 0.00 
1,82000 3.51 0.00 71.84 0.00 10273.77 0.00 
1,84000 4.65 0.00 81.32 0.00 10355.09 0.00 
1,86000 5.43 0.00 100.67 0.00 10455.76 0.00 
1,88000 5.87 0.00 113.00 0.00 10568.76 0.00 
1,90000 5.40 0.00 112.66 0.00 10681.42 0.00 
1,92000 4.82 0.00 102.11 0.00 10783.53 0.00 
1,94000 4.27 0.00 90.84 0.00 10874.37 0.00 
1,96000 3.84 0.00 81.08 0.00 10955.45 0.00 
1,98000 3.54 0.00 73.76 0.00 11029.21 0.00 



2,00000 2.13 0.00 69.15 0.00 11098.36 0.00 
2,02000 3.35 0.00 50.67 0.00 11149.03 0.00 
2,04000 3.54 0.00 68.89 0.00 11217.92 0.00 
2,06000 2.16 0.00 69.69 0.00 11287.61 0.00 
2,08000 3.40 0.00 51.43 0.00 11339.04 0.00 
2,10000 3.22 0.00 66.27 0.00 11405.31 0.00 
2,12000 1.92 0.00 62.41 0.00 11467.72 0.00 
2,14000 3.02 0.00 45.77 0.00 11513.49 0.00 
2,16000 2.75 0.00 57.70 0.00 11571.19 0.00 
2,18000 2.47 0.00 52.24 0.00 11623.43 0.00 
2,20000 2.84 0.00 53.05 0.00 11676.48 0.00 
2,22000 2.54 0.00 53.78 0.00 11730.26 0.00 
2,24000 2.34 0.00 48.81 0.00 11779.07 0.00 
2,26000 2.45 0.00 47.91 0.00 11826.98 0.00 
2,28000 2.52 0.00 49.70 0.00 11876.68 0.00 
2,30000 2.61 0.00 51.30 0.00 11927.98 0.00 
2,32000 2.73 0.00 53.39 0.00 11981.37 0.00 
2,34000 2.86 0.00 55.83 0.00 12037.20 0.00 
2,36000 3.25 0.00 61.05 0.00 12098.25 0.00 
2,38000 3.59 0.00 68.37 0.00 12166.62 0.00 
2,40000 3.97 0.00 75.53 0.00 12242.15 0.00 
2,42000 4.36 0.00 83.23 0.00 12325.38 0.00 
2,44000 4.82 0.00 91.75 0.00 12417.13 0.00 
2,46000 4.76 0.00 95.74 0.00 12512.87 0.00 
2,48000 4.54 0.00 92.96 0.00 12605.83 0.00 
2,50000 4.37 0.00 89.13 0.00 12694.96 0.00 
2,52000 2.73 0.00 88.23 0.00 12783.19 0.00 
2,54000 4.45 0.00 66.03 0.00 12849.22 0.00 
2,56000 3.59 0.00 80.24 0.00 12929.46 0.00 
2,58000 3.34 0.00 69.26 0.00 12998.72 0.00 
2,60000 1.87 0.00 62.79 0.00 13061.51 0.00 
2,62000 1.87 0.00 44.63 0.00 13106.14 0.00 
2,64000 2.95 0.00 44.63 0.00 13150.77 0.00 
2,66000 1.88 0.00 59.16 0.00 13209.93 0.00 
2,68000 1.88 0.00 44.92 0.00 13254.85 0.00 
2,70000 1.88 0.00 44.92 0.00 13299.77 0.00 
2,72000 3.00 0.00 45.15 0.00 13344.92 0.00 
2,74000 2.90 0.00 58.92 0.00 13403.84 0.00 
2,76000 2.68 0.00 55.77 0.00 13459.61 0.00 
2,78000 2.45 0.00 51.31 0.00 13510.92 0.00 
2,80000 2.27 0.00 47.25 0.00 13558.17 0.00 
2,82000 2.06 0.00 43.35 0.00 13601.52 0.00 
2,84000 1.86 0.00 39.21 0.00 13640.73 0.00 
2,86000 1.71 0.00 35.65 0.00 13676.38 0.00 
2,88000 1.86 0.00 35.65 0.00 13712.03 0.00 
2,90000 2.12 0.00 39.83 0.00 13751.86 0.00 
2,92000 2.45 0.00 45.72 0.00 13797.58 0.00 
2,94000 2.77 0.00 52.14 0.00 13849.72 0.00 
2,96000 3.10 0.00 58.58 0.00 13908.30 0.00 
2,98000 3.48 0.00 65.76 0.00 13974.06 0.00 
3,00000 3.10 0.00 65.76 0.00 14039.82 0.00 
3,02000 1.91 0.00 61.04 0.00 14100.86 0.00 
3,04000 3.04 0.00 45.91 0.00 14146.77 0.00 
3,06000 2.04 0.00 62.66 0.00 14209.43 0.00 
3,06492 3.24 0.00 12.00 0.00 14221.43 0.00 



PROYECTO: dren11 
SECTOR : dren11 
Km. 0,00000- Km. 0,32013 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,02000 4.21 0.00 83.66 0.00 83.66 0.00 
0,04000 4.27 0.00 84.84 0.00 168.50 0.00 
0,06000 4.33 0.00 86.02 0.00 254.52 0.00 
0,08000 4.39 0.00 87.20 0.00 341.72 0.00 
0,10000 2.74 0.00 88.40 0.00 430.12 0.00 
0,12000 4.48 0.00 66.49 0.00 496.61 0.00 
0,14000 2.75 0.00 89.30 0.00 585.91 0.00 
0,16000 4.42 0.00 66.10 0.00 652.01 0.00 
0,18000 2.72 0.00 88.10 0.00 740.11 0.00 
0,20000 4.36 0.00 65.25 0.00 805.36 0.00 
0,22000 2.69 0.00 86.91 0.00 892.27 0.00 
0,24000 4.30 0.00 64.40 0.00 956.67 0.00 
0,26000 2.65 0.00 85.72 0.00 1042.39 0.00 
0,28000 4.24 0.00 63.56 0.00 1105.95 0.00 
0,30000 2.62 0.00 84.54 0.00 1190.49 0.00 
0,32000 4.18 0.00 62.73 0.00 1253.22 0.00 
0,32013 4.16 0.00 0.54 0.00 1253.76 0.00 



PROYECTO: dren12 
SECTOR : dren12 
Km. 0,00000- Km. 0,24801 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 3.99 0.00 0.00 0.00 0.00 0.00 
0,02000 4.08 0.00 80.66 0.00 80.66 0.00 
0,04000 2.84 0.00 81.83 0.00 162.49 0.00 
0,06000 4.11 0.00 65.23 0.00 227.72 0.00 
0,08000 4.28 0.00 83.90 0.00 311.62 0.00 
0,10000 4.38 0.00 86.53 0.00 398.15 0.00 
0,12000 4.28 0.00 86.60 0.00 484.75 0.00 
0,14000 4.31 0.00 85.94 0.00 570.69 0.00 
0,16000 4.44 0.00 87.49 0.00 658.18 0.00 
0,18000 4.53 0.00 89.66 0.00 747.84 0.00 
0,20000 4.65 0.00 91.82 0.00 839.66 0.00 
0,22000 4.72 0.00 93.70 0.00 933.36 0.00 
0,24000 3.31 0.00 96.03 0.00 1029.39 0.00 
0,24801 4.93 0.00 30.88 0.00 1060.27 0.00 



PROYECTO: dren13 
SECTOR : dren13 
Km. 0,00000- Km. 0,34991 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 3.99 0.00 0.00 0.00 0.00 0.00 
0,02000 3.90 0.00 78.89 0.00 78.89 0.00 
0,04000 3.65 0.00 75.55 0.00 154.44 0.00 
0,06000 3.51 0.00 71.63 0.00 226.07 0.00 
0,08000 3.43 0.00 69.34 0.00 295.41 0.00 
0,10000 3.35 0.00 67.73 0.00 363.14 0.00 
0,12000 2.31 0.00 66.12 0.00 429.26 0.00 
0,14000 2.31 0.00 52.58 0.00 481.84 0.00 
0,16000 3.29 0.00 52.84 0.00 534.68 0.00 
0,18000 3.37 0.00 66.67 0.00 601.35 0.00 
0,20000 3.55 0.00 69.27 0.00 670.62 0.00 
0,22000 3.65 0.00 72.00 0.00 742.62 0.00 
0,24000 3.84 0.00 74.90 0.00 817.52 0.00 
0,26000 3.96 0.00 78.05 0.00 895.57 0.00 
0,28000 4.16 0.00 81.25 0.00 976.82 0.00 
0,30000 4.41 0.00 85.70 0.00 1062.52 0.00 
0,32000 4.59 0.00 89.95 0.00 1152.47 0.00 
0,34000 4.81 0.00 94.03 0.00 1246.50 0.00 
0,34991 4.91 0.00 48.16 0.00 1294.66 0.00 



PROYECTO: dren14 
SECTOR : dren14 
Km. 0,00000 - Km. 1,00872 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O l. U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.62 0.00 0.00 0.00 0.00 0.00 
0,02000 4.21 0.00 63.01 0.00 63.01 0.00 
0,04000 2.63 0.00 84.54 0.00 147.55 0.00 
0,06000 2.63 0.00 63.33 0.00 210.88 0.00 
0,08000 2.63 0.00 63.33 0.00 274.21 0.00 
0,10000 2.63 0.00 63.33 0.00 337.54 0.00 
0,12000 2.63 0.00 63.33 0.00 400.87 0.00 
0,14000 2.63 0.00 63.33 0.00 464.20 0.00 
0,16000 4.22 0.00 63.20 0.00 527.40 0.00 
0,18000 2.60 0.00 84.06 0.00 611.46 0.00 
0,20000 2.57 0.00 62.22 0.00 673.68 0.00 
0,22000 4.15 0.00 62.02 0.00 735.70 0.00 
0,24000 2.56 0.00 82.79 0.00 818.49 0.00 
0,26000 2.56 0.00 61.67 0.00 880.16 0.00 
0,28000 2.56 0.00 61.67 0.00 941.83 0.00 
0,30000 2.56 0.00 61.67 0.00 1003.50 0.00 
0,32000 2.56 0.00 61.67 0.00 1065.17 0.00 
0,34000 4.14 0.00 61.81 0.00 1126.98 0.00 
0,36000 4.17 0.00 83.08 0.00 1210.06 0.00 
0,38000 4.11 0.00 82.75 0.00 1292.81 0.00 
0,40000 2.51 0.00 81.35 0.00 1374.16 0.00 
0,42000 3.99 0.00 59.98 0.00 1434.14 0.00 
0,44000 3.93 0.00 79.25 0.00 1513.39 0.00 
0,46000 3.90 0.00 78.30 0.00 1591.69 0.00 
0,48000 3.84 0.00 77.36 0.00 1669.05 0.00 
0,50000 3.78 0.00 76.24 0.00 1745.29 0.00 
0,52000 2.34 0.00 75.13 0.00 1820.42 0.00 
0,54000 3.71 0.00 55.84 0.00 1876.26 0.00 
0,56000 3.66 0.00 73.70 0.00 1949.96 0.00 
0,58000 2.27 0.00 72.77 0.00 2022.73 0.00 
0,60000 3.60 0.00 54.31 0.00 2077.04 0.00 
0,62000 3.74 0.00 73.45 0.00 2150.49 0.00 
0,64000 3.98 0.00 77.23 0.00 2227.72 0.00 
0,66000 4.21 0.00 81.99 0.00 2309.71 0.00 
0,68000 4.30 0.00 85.13 0.00 2394.84 0.00 
0,70000 4.39 0.00 86.91 0.00 2481.75 0.00 
0,72000 4.60 0.00 89.91 0.00 2571.66 0.00 
0,74000 4.82 0.00 94.19 0.00 2665.85 0.00 
0,76000 5.10 0.00 99.21 0.00 2765.06 0.00 
0,78000 5.17 0.00 102.73 0.00 2867.79 0.00 
0,80000 5.10 0.00 102.73 0.00 2210.52 o 00 



0,82000 5.04 0.00 101.44 0.00 3071.96 0.00 
0,84000 4.98 0.00 100.16 0.00 3172.12 0.00 
0,86000 4.88 0.00 98.57 0.00 3270.69 0.00 
0,88000 4.82 0.00 97.00 0.00 3367.69 0.00 
0,90000 4.76 0.00 95.74 0.00 3463.43 0.00 
0,92000 4.66 0.00 94.19 0.00 3557.62 0.00 
0,94000 4.98 0.00 96.38 0.00 3654.00 0.00 
0,96000 3.12 0.00 100.80 0.00 3754.80 0.00 
0,98000 5.14 0.00 75.88 0.00 3830.68 0.00 
1,00000 4.98 0.00 1 o 1.12 0.00 3931.80 0.00 
1,00872 4.88 0.00 42.97 0.00 3974.77 0.00 



PROYECTO: dren15 
SECTOR : dren15 
Km. 0,00000 - Km. 1,00234 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 3.87 0.00 0.00 0.00 0.00 0.00 
0,02000 4.15 0.00 80.20 0.00 80.20 0.00 
0,04000 4.45 0.00 86.02 0.00 166.22 0.00 
0,06000 4.80 0.00 92.49 0.00 258.71 0.00 
0,08000 5.23 0.00 100.31 0.00 359.02 0.00 
0,10000 5.63 0.00 108.63 0.00 467.65 0.00 
0,12000 5.56 0.00 111.97 0.00 579.62 0.00 
0,14000 5.43 0.00 109.96 0.00 689.58 0.00 
0,16000 5.33 0.00 107.63 0.00 797.21 0.00 
0,18000 5.23 0.00 105.66 0.00 902.87 0.00 
0,20000 5.10 0.00 103.38 0.00 1006.25 0.00 
0,22000 4.76 0.00 98.60 0.00 1104.85 0.00 
0,24000 4.50 0.00 92.52 0.00 1197.37 0.00 
0,26000 4.44 0.00 89.39 0.00 1286.76 0.00 
0,28000 4.36 0.00 88.02 0.00 1374.78 0.00 
0,30000 4.30 0.00 86.61 0.00 1461.39 0.00 
0,32000 4.24 0.00 85.43 0.00 1546.82 0.00 
0,34000 4.16 0.00 83.99 0.00 1630.81 0.00 
0,36000 4.01 0.00 81.65 0.00 1712.46 0.00 
0,38000 3.90 0.00 79.06 0.00 1791.52 0.00 
0,40000 3.81 0.00 77.06 0.00 1868.58 0.00 
0,42000 3.73 0.00 75.39 0.00 1943.97 0.00 
0,44000 3.67 0.00 74.03 0.00 2018.00 0.00 
0,46000 3.54 0.00 72.11 0.00 2090.11 0.00 
0,48000 3.30 0.00 68.37 0.00 2158.48 0.00 
0,50000 3.19 0.00 64.91 0.00 2223.39 0.00 
0,52000 3.16 0.00 63.53 0.00 2286.92 0.00 
0,54000 1.97 0.00 62.58 0.00 2349.50 0.00 
0,56000 3.10 0.00 46.92 0.00 2396.42 0.00 
0,58000 2.00 0.00 62.41 0.00 2458.83 0.00 
0,60000 3.17 0.00 47.90 0.00 2506.73 0.00 
0,62000 2.03 0.00 63.70 0.00 2570.43 0.00 
0,64000 3.23 0.00 48.73 0.00 2619.16 0.00 
0,66000 3.46 0.00 66.90 0.00 2686.06 0.00 
0,68000 3.33 0.00 67.83 0.00 2753.89 0.00 
0,70000 3.10 0.00 64.20 0.00 2818.09 0.00 
0,72000 3.05 0.00 61.40 0.00 2879.49 0.00 
0,74000 2.95 0.00 59.91 0.00 2939.40 0.00 
0,76000 3.05 0.00 59.91 0.00 2999.31 0.00 
0,78000 3.08 0.00 61.24 0.00 3060.55 0.00 
0,80000 1.98 0.00 62.00 O.OQ 3122 55 o 00 



0,82000 2.24 0.00 47.45 0.00 3170.00 0.00 
0,84000 3.15 0.00 50.88 0.00 3220.88 0.00 
0,86000 1.98 0.00 62.52 0.00 3283.40 0.00 
0,88000 3.08 0.00 46.91 0.00 3330.31 0.00 
0,90000 3.02 0.00 61.01 0.00 3391.32 0.00 
0,92000 2.97 0.00 59.90 0.00 3451.22 0.00 
0,94000 2.90 0.00 58.67 0.00 3509.89 0.00 
0,96000 1.83 0.00 57.45 0.00 3567.34 0.00 
0,98000 2.81 0.00 43.02 0.00 3610.36 0.00 
1,00000 1.80 0.00 56.11 0.00 3666.47 0.00 
1,00234 2.80 0.00 4.99 0.00 3671.46 0.00 



PROYECTO: dren16 
SECTOR : dren16 
Km. 0,00000 - Km. 2,48000 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 3.33 0.00 0.00 0.00 0.00 0.00 
0,02000 3.67 0.00 69.97 0.00 69.97 0.00 
0,04000 4.10 0.00 77.64 0.00 147.61 0.00 
0,06000 4.38 0.00 84.72 0.00 232.33 0.00 
0,08000 4.81 0.00 91.92 0.00 324.25 0.00 
0,10000 5.36 0.00 101.71 0.00 425.96 0.00 
0,12000 5.87 0.00 112.31 0.00 538.27 0.00 
0,14000 6.51 0.00 123.78 0.00 662.05 0.00 
0,16000 7.07 0.00 135.76 0.00 797.81 0.00 
0,18000 7.18 0.00 142.46 0.00 940.27 0.00 
0,20000 6.80 0.00 139.78 0.00 1080.05 0.00 
0,22000 6.58 0.00 133.83 0.00 1213.88 0.00 
0,24000 5.78 0.00 123.56 0.00 1337.44 0.00 
0,26000 5.18 0.00 109.62 0.00 1447.06 0.00 
0,28000 4.23 0.00 93.94 0.00 1541.00 0.00 
0,30000 3.70 0.00 79.23 0.00 1620.23 0.00 
0,32000 3.35 0.00 70.53 0.00 1690.76 0.00 
0,34000 3.46 0.00 68.10 0.00 1758.86 0.00 
0,36000 3.54 0.00 69.96 0.00 1828.82 0.00 
0,38000 3.67 0.00 72.11 0.00 1900.93 0.00 
0,40000 3.76 0.00 74.32 0.00 1975.25 0.00 
0,42000 3.81 0.00 75.73 0.00 2050.98 0.00 
0,44000 3.87 0.00 76.80 0.00 2127.78 0.00 
0,46000 3.92 0.00 77.92 0.00 2205.70 0.00 
0,48000 4.00 0.00 79.22 0.00 2284.92 0.00 
0,50000 4.18 0.00 81.80 0.00 2366.72 0.00 
0,52000 4.39 0.00 85.71 0.00 2452.43 0.00 
0,54000 4.63 0.00 90.21 0.00 2542.64 0.00 
0,56000 4.77 0.00 94.03 0.00 2636.67 0.00 
0,58000 5.10 0.00 98.77 0.00 2735.44 0.00 
0,60000 5.42 0.00 105.22 0.00 2840.66 0.00 
0,62000 5.73 0.00 111.49 0.00 2952.15 0.00 
0,64000 6.03 0.00 117.62 0.00 3069.77 0.00 
0,66000 6.31 0.00 123.40 0.00 3193.17 0.00 
0,68000 6.56 0.00 128.73 0.00 3321.90 0.00 
0,70000 6.77 0.00 133.26 0.00 3455.16 0.00 
0,72000 7.10 0.00 138.66 0.00 3593.82 0.00 
0,74000 7.33 0.00 144.33 0.00 3738.15 0.00 
0,76000 7.57 0.00 148.95 0.00 3887.10 0.00 
0,78000 7.82 0.00 153.92 0.00 4041.02 0.00 
0,80000 8.30 0.00 161.24 0.00 :12Q2.26 Q QQ 



0,82000 8.53 0.00 168.35 0.00 4370.61 0.00 
0,84000 8.65 0.00 171.79 0.00 4542.40 0.00 
0,86000 8.08 0.00 167.27 0.00 4709.67 0.00 
0,88000 8.00 0.00 160.81 0.00 4870.48 0.00 
0,90000 7.82 0.00 158.20 0.00 5028.68 0.00 
0,92000 7.45 0.00 152.65 0.00 5181.33 0.00 
0,94000 6.81 0.00 142.56 0.00 5323.89 0.00 
0,96000 5.96 0.00 127.54 0.00 5451.43 0.00 
0,98000 5.44 0.00 113.93 0.00 5565.36 0.00 
1,00000 4.39 0.00 98.17 0.00 5663.53 0.00 
1,02000 4.01 0.00 83.99 0.00 5747.52 0.00 
1,04000 3.65 0.00 76.53 0.00 5824.05 0.00 
1,06000 3.34 0.00 69.82 0.00 5893.87 0.00 
1,08000 3.39 0.00 67.32 0.00 5961.19 0.00 
1,10000 3.57 0.00 69.57 0.00 6030.76 0.00 
1,12000 3.98 0.00 75.49 0.00 6106.25 0.00 
1,14000 4.43 0.00 84.11 0.00 6190.36 0.00 
1,16000 4.88 0.00 93.11 0.00 6283.47 0.00 
1,18000 4.41 0.00 92.91 0.00 6376.38 0.00 
1,20000 3.25 0.00 76.30 0.00 6452.68 0.00 
1,22000 2.00 0.00 63.94 0.00 6516.62 0.00 
1,24000 3.15 0.00 47.65 0.00 6564.27 0.00 
1,26000 3.02 0.00 61.69 0.00 6625.96 0.00 
1,28000 2.90 0.00 59.20 0.00 6685.16 0.00 
1,30000 1.80 0.00 56.97 0.00 6742.13 0.00 
1,32000 1.78 0.00 42.47 0.00 6784.60 0.00 
1,34000 2.80 0.00 42.49 0.00 6827.09 0.00 
1,36000 2.97 0.00 57.70 0.00 6884.79 0.00 
1,38000 3.47 0.00 64.31 0.00 6949.10 0.00 
1,40000 3.70 0.00 71.63 0.00 7020.73 0.00 
1,42000 2.29 0.00 73.71 0.00 7094.44 0.00 
1,44000 3.64 0.00 54.81 0.00 7149.25 0.00 
1,46000 3.76 0.00 74.03 0.00 7223.28 0.00 
1,48000 3.92 0.00 76.77 0.00 7300.05 0.00 
1,50000 2.49 0.00 79.57 0.00 7379.62 0.00 
1,52000 4.03 0.00 60.15 0.00 7439.77 0.00 
1,54000 4.03 0.00 80.64 0.00 7520.41 0.00 
1,56000 3.95 0.00 79.79 0.00 7600.20 0.00 
1,58000 2.42 0.00 78.49 0.00 7678.69 0.00 
1,60000 3.87 0.00 57.96 0.00 7736.65 0.00 
1,62000 3.98 0.00 78.45 0.00 7815.10 0.00 
1,64000 4.29 0.00 82.64 0.00 7897.74 0.00 
1,66000 4.54 0.00 88.25 0.00 7985.99 0.00 
1,68000 4.76 0.00 93.06 0.00 8079.05 0.00 
1,70000 4.55 0.00 93.11 0.00 8172.16 0.00 
1,72000 4.30 0.00 88.50 0.00 8260.66 0.00 
1,74000 4.08 0.00 83.88 0.00 8344.54 0.00 
1,76000 3.87 0.00 79.51 0.00 8424.05 0.00 
1,78000 3.66 0.00 75.29 0.00 8499.34 0.00 
1,80000 3.59 0.00 72.54 0.00 8571.88 0.00 



1,82000 3.81 0.00 73.99 0.00 8645.87 0.00 
1,84000 3.87 0.00 76.82 0.00 8722.69 0.00 
1,86000 2.34 0.00 76.08 0.00 8798.77 0.00 
1,88000 2.30 0.00 55.76 0.00 8854.53 0.00 
1,90000 2.32 0.00 55.64 0.00 8910.17 0.00 
1,92000 3.76 0.00 56.11 0.00 8966.28 0.00 
1,94000 3.69 0.00 74.42 0.00 9040.70 0.00 
1,96000 3.59 0.00 72.77 0.00 9113.47 0.00 
1,98000 3.48 0.00 70.76 0.00 9184.23 0.00 
2,00000 2.18 0.00 69.42 0.00 9253.65 0.00 
2,02000 3.42 0.00 51.75 0.00 9305.40 0.00 
2,04000 3.49 0.00 69.00 0.00 9374.40 0.00 
2,06000 3.39 0.00 68.79 0.00 9443.19 0.00 
2,08000 3.33 0.00 67.20 0.00 9510.39 0.00 
2,10000 2.07 0.00 66.07 0.00 9576.46 0.00 
2,12000 3.22 0.00 48.94 0.00 9625.40 0.00 
2,14000 3.98 0.00 71.91 0.00 9697.31 0.00 
2,16000 3.92 0.00 79.06 0.00 9776.37 0.00 
2,18000 3.90 0.00 78.21 0.00 9854.58 0.00 
2,20000 3.65 0.00 75.42 0.00 9930.00 0.00 
2,22000 3.25 0.00 68.91 0.00 9998.91 0.00 
2,24000 2.85 0.00 60.93 0.00 10059.84 0.00 
2,26000 2.50 0.00 53.41 0.00 10113.25 0.00 
2,28000 2.18 0.00 46.69 0.00 10159.94 0.00 
2,30000 1.92 0.00 40.94 0.00 10200.88 0.00 
2,32000 1.78 0.00 37.02 0.00 10237.90 0.00 
2,34000 1.84 0.00 36.23 0.00 10274.13 0.00 
2,36000 2.10 0.00 39.42 0.00 10313.55 0.00 
2,38000 2.43 0.00 45.30 0.00 10358.85 0.00 
2,40000 2.83 0.00 52.50 0.00 10411.35 0.00 
2,42000 1.83 0.00 46.26 0.00 10457.61 0.00 
2,44000 0.77 0.00 25.25 0.00 10482.86 0.00 
2,46000 0.00 0.01 6.35 0.00 10489.21 0.00 
2,48000 0.00 0.02 0.00 0.35 10489.21 0.35 



PROYECTO: dren17 
SECTOR : dren17 
Km. 0,00000- Km. 0,99194 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O ~ U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 4.16 0.00 0.00 0.00 0.00 0.00 
0,02000 3.98 0.00 81.48 0.00 81.48 0.00 
0,04000 3.81 0.00 77.98 0.00 159.46 0.00 
0,06000 3.73 0.00 75.41 0.00 234.87 0.00 
0,08000 3.62 0.00 73.48 0.00 308.35 0.00 
0,10000 3.54 0.00 71.57 0.00 379.92 0.00 
0,12000 2.17 0.00 69.80 0.00 449.72 0.00 
0,14000 3.46 0.00 52.03 0.00 501.75 0.00 
0,16000 3.39 0.00 68.45 0.00 570.20 0.00 
0,18000 3.30 0.00 66.87 0.00 637.07 0.00 
0,20000 3.25 0.00 65.48 0.00 702.55 0.00 
0,22000 3.30 0.00 65.48 0.00 768.03 0.00 
0,24000 3.65 0.00 69.44 0.00 837.47 0.00 
0,26000 4.06 0.00 77.04 0.00 914.51 0.00 
0,28000 4.78 0.00 88.25 0.00 1002.76 0.00 
0,30000 5.33 0.00 101.02 0.00 1103.78 0.00 
0,32000 5.74 0.00 110.73 0.00 1214.51 0.00 
0,34000 6.01 0.00 117.51 0.00 1332.02 0.00 
0,36000 6.22 0.00 122.31 0.00 1454.33 0.00 
0,38000 6.44 0.00 126.57 0.00 1580.90 0.00 
0,40000 6.61 0.00 130.54 0.00 1711.44 0.00 
0,42000 6.76 0.00 133.78 0.00 1845.22 0.00 
0,44000 6.62 0.00 133.83 0.00 1979.05 0.00 
0,46000 6.43 0.00 130.53 0.00 2109.58 0.00 
0,48000 6.33 0.00 127.62 0.00 2237.20 0.00 
0,50000 6.21 0.00 125.35 0.00 2362.55 0.00 
0,52000 6.12 0.00 123.21 0.00 2485.76 0.00 
0,54000 6.04 0.00 121.60 0.00 2607.36 0.00 
0,56000 3.56 0.00 119.51 0.00 2726.87 0.00 
0,58000 5.89 0.00 86.75 0.00 2813.62 0.00 
0,60000 3.53 0.00 117.27 0.00 2930.89 0.00 
0,62000 5.82 0.00 85.73 0.00 3016.62 0.00 
0,64000 5.76 0.00 115.76 0.00 3132.38 0.00 
0,66000 3.45 0.00 114.59 0.00 3246.97 0.00 
0,68000 5.68 0.00 83.83 0.00 3330.80 0.00 
0,70000 5.62 0.00 112.99 0.00 3443.79 0.00 
0,72000 5.53 0.00 111.48 0.00 3555.27 0.00 
0,74000 5.43 0.00 109.60 0.00 3664.87 0.00 
0,76000 5.28 0.00 107.14 0.00 3772.01 0.00 
0,78000 5.08 0.00 103.61 0.00 3875.62 0.00 
o 80000 :186 o 00 QQ ~LI. () ()() ~Q7LI. Q(l o 00 



0,82000 4.62 0.00 94.76 0.00 4069.72 0.00 
0,84000 4.37 0.00 89.93 0.00 4159.65 0.00 
0,86000 4.15 0.00 85.27 0.00 4244.92 0.00 
0,88000 3.95 0.00 81.06 0.00 4325.98 0.00 
0,90000 3.76 0.00 77.09 0.00 4403.07 0.00 
0,92000 3.62 0.00 73.75 0.00 4476.82 0.00 
0,94000 3.50 0.00 71.15 0.00 4547.97 0.00 
0,96000 3.40 0.00 69.01 0.00 4616.98 0.00 
0,98000 2.14 0.00 67.83 0.00 4684.81 0.00 
0,99194 3.35 0.00 30.34 0.00 4715.15 0.00 



PROYECTO: dren18 
SECTOR : dren18 
Km. 0,00000 - Km. 0,34763 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 3.31 0.00 0.00 0.00 0.00 0.00 
0,02000 3.18 0.00 64.97 0.00 64.97 0.00 
0,04000 1.96 0.00 62.52 0.00 127.49 0.00 
0,06000 3.04 0.00 46.40 0.00 173.89 0.00 
0,08000 3.00 0.00 60.40 0.00 234.29 0.00 
0,10000 2.95 0.00 59.41 0.00 293.70 0.00 
0,12000 1.88 0.00 58.67 0.00 352.37 0.00 
0,14000 2.90 0.00 44.25 0.00 396.62 0.00 
0,16000 1.83 0.00 57.45 0.00 454.07 0.00 
0,18000 2.87 0.00 43.59 0.00 497.66 0.00 
0,20000 3.01 0.00 58.78 0.00 556.44 0.00 
0,22000 3.05 0.00 60.51 0.00 616.95 0.00 
0,24000 3.17 0.00 62.13 0.00 679.08 0.00 
0,26000 3.20 0.00 63.67 0.00 742.75 0.00 
0,28000 2.02 0.00 63.67 0.00 806.42 0.00 
0,30000 3.17 0.00 48.09 0.00 854.51 0.00 
0,32000 3.07 0.00 62.42 0.00 916.93 0.00 
0,34000 3.22 0.00 62.90 0.00 979.83 0.00 
0,34763 3.33 0.00 24.97 0.00 1004.80 0.00 



PROYECTO: dren19 
SECTOR : dren19 
Km. 0,00000- Km. 0,38145 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 3.86 0.00 0.00 0.00 0.00 0.00 
0,02000 3.78 0.00 76.40 0.00 76.40 0.00 
0,04000 3.71 0.00 74.97 0.00 151.3 7 0.00 
0,06000 3.65 0.00 73.59 0.00 224.96 0.00 
0,08000 3.58 0.00 72.26 0.00 297.22 0.00 
0,10000 3.54 0.00 71.18 0.00 368.40 0.00 
0,12000 3.46 0.00 69.94 0.00 438.34 0.00 
0,14000 3.38 0.00 68.34 0.00 506.68 0.00 
0,16000 3.25 0.00 66.24 0.00 572.92 0.00 
0,18000 3.15 0.00 63.94 0.00 636.86 0.00 
0,20000 3.09 0.00 62.42 0.00 699.28 0.00 
0,22000 1.94 0.00 61.39 0.00 760.67 0.00 
0,24000 3.03 0.00 46.07 0.00 806.74 0.00 
0,26000 3.08 0.00 61.11 0.00 867.85 0.00 
0,28000 3.07 0.00 61.47 0.00 929.32 0.00 
0,30000 1.93 0.00 60.86 0.00 990.18 0.00 
0,32000 2.99 0.00 45.61 0.00 1035.79 0.00 
0,34000 3.12 0.00 61.08 0.00 1096.87 0.00 
0,36000 3.26 0.00 63.82 0.00 1160.69 0.00 
0,38000 3.35 0.00 66.11 0.00 1226.80 0.00 
0,38145 3.33 0.00 4.84 0.00 1231.64 0.00 



PROYECTO: dren20 
SECTOR : dren20 
Km. 0,00000- Km. 0,17520 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE 
TERRAPLEN 

0,00000 4.32 0.00 
0,02000 4.27 0.00 
0,04000 2.88 0.00 
0,06000 4.14 0.00 
0,08000 4.05 0.00 
0,10000 3.90 0.00 
0,12000 3.84 0.00 
0,14000 3.88 0.00 
o, 16000 4.05 0.00 
0,17520 4.14 0.00 

0.00 0.00 
85.89 0.00 
84.39 0.00 
65.93 0.00 
81.83 0.00 
79.51 0.00 
77.47 0.00 
77.29 0.00 
79.29 0.00 
62.18 0.00 

0.00 
85.89 
170.28 
236.21 
318.04 
397.55 
475.02 
552.31 
631.60 
693.78 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



PROYECTO: dren21 
SECTOR : dren21 
Km. 0,00000- Km. 0,36409 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE 
TERRAPLEN 
------------------------------------------------------------------------------

0,00000 4.91 0.00 0.00 0.00 0.00 0.00 
0,02000 4.97 0.00 98.74 0.00 98.74 0.00 
0,04000 4.98 0.00 99.56 0.00 198.30 0.00 
0,06000 4.75 0.00 97.31 0.00 295.61 0.00 
0,08000 4.11 0.00 88.47 0.00 384.08 0.00 
0,10000 3.99 0.00 80.95 0.00 465.03 0.00 
0,12000 2.74 0.00 79.20 0.00 544.23 0.00 
0,14000 3.93 0.00 62.71 0.00 606.94 0.00 
0,16000 3.84 0.00 77.76 0.00 684.70 0.00 
0,18000 3.81 0.00 76.61 0.00 761.31 0.00 
0,20000 3.71 0.00 75.20 0.00 836.51 0.00 
0,22000 2.61 0.00 74.38 0.00 910.89 0.00 
0,24000 3.73 0.00 59.64 0.00 970.53 0.00 
0,26000 3.67 0.00 74.06 0.00 1044.59 0.00 
0,28000 3.59 0.00 72.67 0.00 1117.26 0.00 
0,30000 3.54 0.00 71.29 0.00 1188.55 0.00 
0,32000 3.43 0.00 69.68 0.00 1258.23 0.00 
0,34000 3.61 0.00 70.40 0.00 1328.63 0.00 
0,36000 3.91 0.00 75.19 0.00 1403.82 0.00 
0,36409 3.99 0.00 16.16 0.00 1419.98 0.00 



PROYECTO: dren22 
SECTOR : dren22 
Km. 0,00000- Km. 0,30499 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.17 0.00 0.00 0.00 0.00 0.00 
0,02000 4.76 0.00 89.16 0.00 89.16 0.00 
0,04000 5.43 0.00 101.80 0.00 190.96 0.00 
0,06000 6.08 0.00 115.02 0.00 305.98 0.00 
0,08000 6.51 0.00 125.79 0.00 431.77 0.00 
0,10000 6.19 0.00 126.93 0.00 558.70 0.00 
0,12000 6.11 0.00 123.01 0.00 681.71 0.00 
0,14000 6.46 0.00 125.62 0.00 807.33 0.00 
0,16000 6.73 0.00 131.81 0.00 939.14 0.00 
0,18000 7.01 0.00 137.33 0.00 1076.47 0.00 
0,20000 6.83 0.00 138.32 0.00 1214.79 0.00 
0,22000 5.66 0.00 124.65 0.00 1339.44 0.00 
0,24000 5.14 0.00 107.92 0.00 1447.36 0.00 
0,26000 3.86 0.00 89.73 0.00 1537.09 0.00 
0,28000 4.04 0.00 79.08 0.00 1616.17 0.00 
0,30000 2.86 0.00 87.27 0.00 1703.44 0.00 
0,30499 4.72 0.00 17.39 0.00 1720.83 0.00 



PROYECTO: dren23 
SECTOR : dren23 
Km. 0,00000 - Km. 1,13714 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE 
TERRAPLEN 
------------------------------------------------------------------------------

0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,02000 4.30 0.00 84.54 0.00 84.54 0.00 
0,04000 4.42 0.00 87.21 0.00 171.75 0.00 
0,06000 4.55 0.00 89.74 0.00 261.49 0.00 
0,08000 4.72 0.00 92.79 0.00 354.28 0.00 
0,10000 4.85 0.00 95.75 0.00 450.03 0.00 
0,12000 4.91 0.00 97.63 0.00 547.66 0.00 
0,14000 5.01 0.00 99.20 0.00 646.86 0.00 
0,16000 4.98 0.00 99.87 0.00 746.73 0.00 
0,18000 4.88 0.00 98.57 0.00 845.30 0.00 
0,20000 4.67 0.00 95.45 0.00 940.75 0.00 
0,22000 4.14 0.00 87.97 0.00 1028.72 0.00 
0,24000 3.90 0.00 80.38 0.00 1109.10 0.00 
0,26000 3.53 0.00 74.24 0.00 1183.34 0.00 
0,28000 3.41 0.00 69.36 0.00 1252.70 0.00 
0,30000 3.35 0.00 67.57 0.00 1320.27 0.00 
0,32000 3.30 0.00 66.47 0.00 1386.74 0.00 
0,34000 3.27 0.00 65.74 0.00 1452.48 0.00 
0,36000 3.20 0.00 64.72 0.00 1517.20 0.00 
0,38000 3.17 0.00 63.76 0.00 1580.96 0.00 
0,40000 3.10 0.00 62.66 0.00 1643.62 0.00 
0,42000 3.05 0.00 61.40 0.00 1705.02 0.00 
0,44000 2.97 0.00 60.15 0.00 1765.17 0.00 
0,46000 2.90 0.00 58.67 0.00 1823.84 0.00 
0,48000 2.80 0.00 56.97 0.00 1880.81 0.00 
0,50000 2.75 0.00 55.52 0.00 1936.33 0.00 
0,52000 2.69 0.00 54.44 0.00 1990.77 0.00 
0,54000 2.60 0.00 52.89 0.00 2043.66 0.00 
0,56000 2.55 0.00 51.48 0.00 2095.14 0.00 
0,58000 1.63 0.00 50.46 0.00 2145.60 0.00 
0,60000 1.63 0.00 38.31 0.00 2183.91 0.00 
0,62000 1.61 0.00 38.12 0.00 2222.03 0.00 
0,64000 2.47 0.00 37.94 0.00 2259.97 0.00 
0,66000 2.47 0.00 49.38 0.00 2309.35 0.00 
0,68000 2.47 0.00 49.40 0.00 2358.75 0.00 
0,70000 2.43 0.00 49.03 0.00 2407.78 0.00 
0,72000 2.36 0.00 47.91 0.00 2455.69 0.00 
0,74000 2.21 0.00 45.71 0.00 2501.40 0.00 
0,76000 2.05 0.00 42.58 0.00 2543.98 0.00 



0,78000 1.90 0.00 39.48 0.00 2583.46 0.00 
0,80000 1.73 0.00 36.23 0.00 2619.69 0.00 
0,82000 1.62 0.00 33.48 0.00 2653.17 0.00 
0,84000 1.49 0.00 31.09 0.00 2684.26 0.00 
0,86000 1.35 0.00 28.40 0.00 2712.66 0.00 
0,88000 1.22 0.00 25.70 0.00 2738.36 0.00 
0,90000 1.07 0.00 22.80 0.00 2761.16 0.00 
0,92000 0.90 0.00 19.64 0.00 2780.80 0.00 
0,94000 0.79 0.00 16.88 0.00 2797.68 0.00 
0,96000 0.68 0.00 14.63 0.00 2812.31 0.00 
0,98000 0.57 0.00 12.45 0.00 2824.76 0.00 
1,00000 0.46 0.00 10.29 0.00 2835.05 0.00 
1,02000 0.32 0.00 7.83 0.00 2842.88 0.00 
1,04000 0.25 0.00 5.72 0.00 2848.60 0.00 
1,06000 0.18 0.00 4.26 0.00 2852.86 0.00 
1,08000 0.12 0.00 2.96 0.00 2855.82 0.00 
1,10000 0.07 0.00 1.83 0.00 2857.65 0.00 
1,12000 0.03 0.00 0.91 0.00 2858.56 0.00 
1,13714 0.00 0.00 0.25 0.00 2858.81 0.00 



PROYECTO: dren24 
SECTOR : dren24 
Km. 0,00000 - Km. 1,25930 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.82 0.00 0.00 0.00 0.00 0.00 
0,02000 3.22 0.00 60.42 0.00 60.42 0.00 
0,04000 3.26 0.00 64.80 0.00 125.22 0.00 
0,06000 2.92 0.00 61.76 0.00 186.98 0.00 
0,08000 3.08 0.00 60.07 0.00 247.05 0.00 
0,10000 3.14 0.00 62.24 0.00 309.29 0.00 
0,12000 3.12 0.00 62.56 0.00 371.85 0.00 
0,14000 2.02 0.00 62.92 0.00 434.77 0.00 
0,16000 3.17 0.00 48.09 0.00 482.86 0.00 
0,18000 3.20 0.00 63.68 0.00 546.54 0.00 
0,20000 3.32 0.00 65.21 0.00 611.75 0.00 
0,22000 3.46 0.00 67.82 0.00 679.57 0.00 
0,24000 3.57 0.00 70.23 0.00 749.80 0.00 
0,26000 3.46 0.00 70.23 0.00 820.03 0.00 
0,28000 3.30 0.00 67.57 0.00 887.60 0.00 
0,30000 3.40 0.00 67.00 0.00 954.60 0.00 
0,32000 3.31 0.00 67.07 0.00 1021.67 0.00 
0,34000 3.24 0.00 65.46 0.00 1087.13 0.00 
0,36000 2.10 0.00 64.17 0.00 1151.30 0.00 
0,38000 3.20 0.00 49.44 0.00 1200.74 0.00 
0,40000 2.09 0.00 63.55 0.00 1264.29 0.00 
0,42000 3.13 0.00 48.65 0.00 1312.94 0.00 
0,44000 3.08 0.00 62.02 0.00 1374.96 0.00 
0,46000 3.05 0.00 61.26 0.00 1436.22 0.00 
0,48000 3.00 0.00 60.50 0.00 1496.72 0.00 
0,50000 2.92 0.00 59.23 0.00 1555.95 0.00 
0,52000 3.00 0.00 59.23 0.00 1615.18 0.00 
0,54000 3.14 0.00 61.36 0.00 1676.54 0.00 
0,56000 3.29 0.00 64.28 0.00 1740.82 0.00 
0,58000 3.41 0.00 67.04 0.00 1807.86 0.00 
0,60000 3.57 0.00 69.86 0.00 1877.72 0.00 
0,62000 3.72 0.00 72.97 0.00 1950.69 0.00 
0,64000 3.89 0.00 76.14 0.00 2026.83 0.00 
0,66000 4.02 0.00 79.13 0.00 2105.96 0.00 
0,68000 4.20 0.00 82.18 0.00 2188.14 0.00 
0,70000 4.36 0.00 85.54 0.00 2273.68 0.00 
0,72000 4.54 0.00 88.96 0.00 2362.64 0.00 
0,74000 4.68 0.00 92.19 0.00 2454.83 0.00 
0,76000 4.87 0.00 95.47 0.00 2550.30 0.00 
0,78000 5.04 0.00 99.08 0.00 2649.38 0.00 
o 80000 5.19 0.00 102.29 0.00 2751.67 Q,QQ 



0,82000 5.39 0.00 105.74 0.00 2857.41 0.00 
0,84000 5.57 0.00 109.54 0.00 2966.95 0.00 
0,86000 5.77 0.00 113.40 0.00 3080.35 0.00 
0,88000 5.93 0.00 117.02 0.00 3197.37 0.00 
0,90000 6.14 0.00 120.70 0.00 3318.07 0.00 
0,92000 6.33 0.00 124.75 0.00 3442.82 0.00 
0,94000 6.55 0.00 128.86 0.00 3571.68 0.00 
0,96000 6.72 0.00 132.72 0.00 3704.40 0.00 
0,98000 6.94 0.00 136.63 0.00 3841.03 0.00 
1,00000 7.02 0.00 139.63 0.00 3980.66 0.00 
1,02000 6.32 0.00 133.32 0.00 4113.98 0.00 
1,04000 5.66 0.00 119.68 0.00 4233.66 0.00 
1,06000 5.04 0.00 106.90 0.00 4340.56 0.00 
1,08000 4.47 0.00 95.01 0.00 4435.57 0.00 
1,10000 3.91 0.00 83.67 0.00 4519.24 0.00 
1,12000 3.41 0.00 73.15 0.00 4592.39 0.00 
1,14000 2.91 0.00 63.22 0.00 4655.61 0.00 
1,16000 2.47 0.00 53.83 0.00 4709.44 0.00 
1,18000 2.04 0.00 45.06 0.00 4754.50 0.00 
1,20000 1.72 0.00 37.52 0.00 4792.02 0.00 
1,22000 0.88 0.00 25.63 0.00 4817.65 0.00 
1,24000 0.32 0.00 11.62 0.00 4829.27 0.00 
1,25930 21.03 0.00 156.16 0.00 4985.43 0.00 



PROYECTO: dren25 
SECTOR : dren25 
Km. 0,00000- Km. 1,82743 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 3.33 0.00 0.00 0.00 0.00 0.00 
0,02000 5.01 0.00 82.78 0.00 82.78 0.00 
0,04000 5.98 0.00 109.70 0.00 192.48 0.00 
0,06000 6.40 0.00 123.73 0.00 316.21 0.00 
0,08000 6.91 0.00 133.11 0.00 449.32 0.00 
0,10000 7.96 0.00 148.62 0.00 597.94 0.00 
0,12000 11.77 0.00 196.16 0.00 794.10 0.00 
0,14000 13.68 0.00 254.30 0.00 1048.40 0.00 
0,16000 12.56 0.00 262.40 0.00 1310.80 0.00 
0,18000 8.91 0.00 213.67 0.00 1524.47 0.00 
0,20000 7.79 0.00 166.90 0.00 1691.37 0.00 
0,22000 7.33 0.00 151.21 0.00 1842.58 0.00 
0,24000 7.21 0.00 145.49 0.00 1988.07 0.00 
0,26000 6.98 0.00 141.85 0.00 2129.92 0.00 
0,28000 7.42 0.00 143.92 0.00 2273.84 0.00 
0,30000 7.77 0.00 151.77 0.00 2425.61 0.00 
0,32000 7.65 0.00 154.17 0.00 2579.78 0.00 
0,34000 7.14 0.00 147.90 0.00 2727.68 0.00 
0,36000 3.36 0.00 126.50 0.00 2854.18 0.00 
0,38000 5.54 0.00 81.69 0.00 2935.87 0.00 
0,40000 5.79 0.00 113.18 0.00 3049.05 0.00 
0,42000 6.54 0.00 123.17 0.00 3172.22 0.00 
0,44000 7.51 0.00 140.43 0.00 3312.65 0.00 
0,46000 7.85 0.00 153.66 0.00 3466.31 0.00 
0,48000 8.24 0.00 160.94 0.00 3627.25 0.00 
0,50000 8.45 0.00 166.91 0.00 3794.16 0.00 
0,52000 8.49 0.00 169.40 0.00 3963.56 0.00 
0,54000 7.82 0.00 163.12 0.00 4126.68 0.00 
0,56000 7.02 0.00 148.38 0.00 4275.06 0.00 
0,58000 6.38 0.00 134.02 0.00 4409.08 0.00 
0,60000 3.88 0.00 128.95 0.00 4538.03 0.00 
0,62000 6.52 0.00 95.17 0.00 4633.20 0.00 
0,64000 6.91 0.00 134.34 0.00 4767.54 0.00 
0,66000 7.25 0.00 141.67 0.00 4909.21 0.00 
0,68000 8.04 0.00 152.88 0.00 5062.09 0.00 
0,70000 9.25 0.00 172.78 0.00 5234.87 0.00 
0,72000 11.20 0.00 204.27 0.00 5439.14 0.00 
0,74000 12.23 0.00 234.20 0.00 5673.34 0.00 
0,76000 12.81 0.00 250.27 0.00 5923.61 0.00 
0,78000 12.87 0.00 256.72 0.00 6180.33 0.00 
0,80000 12.49 0.00 253.66 0.00 6433.99 0.00 
0,82000 12.03 0.00 245.15 0.00 6679.14 0.00 
0,84000 11.54 0.00 235.63 0.00 6914.77 0.00 
0,86000 10.92 0.00 224.53 0.00 7139.30 0.00 



0,88000 9.82 0.00 207.30 0.00 7346.60 0.00 
0,90000 7.62 0.00 173.95 0.00 7520.55 0.00 
0,92000 6.30 0.00 138.93 0.00 7659.48 0.00 
0,94000 5.43 0.00 117.17 0.00 7776.65 0.00 
0,96000 4.68 0.00 100.96 0.00 7877.61 0.00 
0,98000 4.33 0.00 90.05 0.00 7967.66 0.00 
1,00000 4.15 0.00 84.84 0.00 8052.50 0.00 
1,02000 3.97 0.00 81.19 0.00 8133.69 0.00 
1,04000 4.19 0.00 81.50 0.00 8215.19 0.00 
1,06000 4.30 0.00 84.88 0.00 8300.07 0.00 
1,08000 4.17 0.00 84.68 0.00 8384.75 0.00 
1,10000 3.92 0.00 80.90 0.00 8465.65 0.00 
1,12000 4.45 0.00 83.69 0.00 8549.34 0.00 
1,14000 4.73 0.00 91.74 0.00 8641.08 0.00 
1,16000 4.94 0.00 96.69 0.00 8737.77 0.00 
1,18000 5.20 0.00 101.45 0.00 8839.22 0.00 
1,20000 5.55 0.00 107.54 0.00 8946.76 0.00 
1,22000 5.70 0.00 112.53 0.00 9059.29 0.00 
1,24000 5.76 0.00 114.74 0.00 9174.03 0.00 
1,26000 5.94 0.00 117.06 0.00 9291.09 0.00 
1,28000 3.59 0.00 119.22 0.00 9410.31 0.00 
1,30000 5.98 0.00 87.68 0.00 9497.99 0.00 
1,32000 5.94 0.00 119.16 0.00 9617.15 0.00 
1,34000 3.51 0.00 117.77 0.00 9734.92 0.00 
1,36000 5.87 0.00 86.05 0.00 9820.97 0.00 
1,38000 6.02 0.00 118.97 0.00 9939.94 0.00 
1,40000 6.40 0.00 124.26 0.00 10064.20 0.00 
1,42000 6.58 0.00 129.88 0.00 10194.08 0.00 
1,44000 3.94 0.00 131.99 0.00 10326.07 0.00 
1,46000 6.64 0.00 96.89 0.00 10422.96 0.00 
1,48000 6.69 0.00 133.28 0.00 10556.24 0.00 
1,50000 6.62 0.00 133.09 0.00 10689.33 0.00 
1,52000 6.76 0.00 133.83 0.00 10823.16 0.00 
1,54000 6.97 0.00 137.36 0.00 10960.52 0.00 
1,56000 7.14 0.00 141.11 0.00 11101.63 0.00 
1,58000 5.77 0.00 128.84 0.00 11230.47 0.00 
1,60000 5.33 0.00 110.97 0.00 11341.44 0.00 
1,62000 5.07 0.00 104.03 0.00 11445.47 0.00 
1,64000 5.20 0.00 102.73 0.00 11548.20 0.00 
1,66000 5.37 0.00 105.66 0.00 11653.86 0.00 
1,68000 4.30 0.00 96.47 0.00 11750.33 0.00 
1,70000 3.20 0.00 74.71 0.00 11825.04 0.00 
1,72000 2.47 0.00 56.56 0.00 11881.60 0.00 
1,74000 1.80 0.00 42.59 0.00 11924.19 0.00 
1,76000 1.33 0.00 31.22 0.00 11955.41 0.00 
1,78000 0.85 0.00 21.65 0.00 11977.06 0.00 
1,80000 0.39 0.00 12.15 0.00 11989.21 0.00 
1,82000 0.08 0.00 4.39 0.00 11993.60 0.00 
1,82743 0.01 0.00 0.30 0.00 11993.90 0.00 



PROYECTO: dren26 
SECTOR : dren26 
Km. 0,00000 - Km. 0,34545 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O 1- U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 
------------------------------------------------------------------------------

0,00000 4.14 0.00 0.00 0.00 0.00 0.00 
0,02000 3.51 0.00 76.44 0.00 76.44 0.00 
0,04000 3.00 0.00 65.00 0.00 141.44 0.00 
0,06000 2.82 0.00 58.16 0.00 199.60 0.00 
0,08000 3.48 0.00 62.99 0.00 262.59 0.00 
0,10000 3.70 0.00 71.85 0.00 334.44 0.00 
0,12000 4.95 0.00 86.23 0.00 420.67 0.00 
0,14000 5.09 0.00 100.40 0.00 521.07 0.00 
0,16000 2.64 0.00 93.13 0.00 614.20 0.00 
0,18000 4.24 0.00 63.51 0.00 677.71 0.00 
0,20000 3.82 0.00 80.67 0.00 758.38 0.00 
0,22000 3.51 0.00 73.33 0.00 831.71 0.00 
0,24000 3.73 0.00 72.40 0.00 904.11 0.00 
0,26000 3.76 0.00 74.83 0.00 978.94 0.00 
0,28000 2.14 0.00 71.16 0.00 1050.10 0.00 
0,30000 3.38 0.00 51.14 0.00 1101.24 0.00 
0,32000 3.05 0.00 64.21 0.00 1165.45 0.00 
0,34000 3.54 0.00 65.83 0.00 1231.28 0.00 
0,34545 3.70 0.00 19.74 0.00 1251.02 0.00 



PROYECTO: dren27 
SECTOR : dren27 
Km. 0,00000 - Km. 0,47752 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 2.59 0.00 0.00 0.00 0.00 0.00 
0,02000 4.15 0.00 62.16 0.00 62.16 0.00 
0,04000 2.67 0.00 82.46 0.00 144.62 0.00 
0,06000 2.55 0.00 62.95 0.00 207.57 0.00 
0,08000 4.07 0.00 61.05 0.00 268.62 0.00 
0,10000 2.52 0.00 81.04 0.00 349.66 0.00 
0,12000 2.50 0.00 60.25 0.00 409.91 0.00 
0,14000 4.01 0.00 60.02 0.00 469.93 0.00 
0,16000 2.46 0.00 79.63 0.00 549.56 0.00 
0,18000 2.46 0.00 59.21 0.00 608.77 0.00 
0,20000 3.95 0.00 59.21 0.00 667.98 0.00 
0,22000 2.45 0.00 78.79 0.00 746.77 0.00 
0,24000 3.90 0.00 58.62 0.00 805.39 0.00 
0,26000 2.42 0.00 77.64 0.00 883.03 0.00 
0,28000 2.74 0.00 58.10 0.00 941.13 0.00 
0,30000 2.72 0.00 62.05 0.00 1003.18 0.00 
0,32000 2.40 0.00 61.82 0.00 1065.00 0.00 
0,34000 2.40 0.00 57.60 0.00 1122.60 0.00 
0,36000 2.39 0.00 57.46 0.00 1180.06 0.00 
0,38000 2.40 0.00 57.50 0.00 1237.56 0.00 
0,40000 2.39 0.00 57.49 0.00 1295.05 0.00 
0,42000 3.58 0.00 57.53 0.00 1352.58 0.00 
0,44000 3.83 0.00 73.19 0.00 1425.77 0.00 
0,46000 3.93 0.00 77.52 0.00 1503.29 0.00 
0,47752 4.15 0.00 70.75 0.00 1574.04 0.00 



PROYECTO: dren28 
SECTOR : dren28 
Km. 0,00000 - Km. 0,65096 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,02000 4.76 0.00 89.03 0.00 89.03 0.00 
0,04000 3.87 0.00 86.09 0.00 175.12 0.00 
0,06000 4.13 0.00 79.92 0.00 255.04 0.00 
0,08000 4.86 0.00 89.79 0.00 344.83 0.00 
0,10000 5.20 0.00 100.60 0.00 445.43 0.00 
0,12000 4.76 0.00 99.50 0.00 544.93 0.00 
0,14000 4.83 0.00 95.89 0.00 640.82 0.00 
0,16000 5.56 0.00 103.77 0.00 744.59 0.00 
0,18000 7.25 0.00 127.69 0.00 872.28 0.00 
0,20000 7.31 0.00 145.64 0.00 1017.92 0.00 
0,22000 6.33 0.00 136.30 0.00 1154.22 0.00 
0,24000 5.46 0.00 117.82 0.00 1272.04 0.00 
0,26000 4.60 0.00 100.51 0.00 1372.55 0.00 
0,28000 3.94 0.00 85.30 0.00 1457.85 0.00 
0,30000 3.41 0.00 73.51 0.00 1531.36 0.00 
0,32000 3.52 0.00 69.32 0.00 1600.68 0.00 
0,34000 4.14 0.00 76.52 0.00 1677.20 0.00 
0,36000 4.63 0.00 87.67 0.00 1764.87 0.00 
0,38000 5.12 0.00 97.47 0.00 1862.34 0.00 
0,40000 5.80 0.00 109.14 0.00 1971.48 0.00 
0,42000 6.33 0.00 121.27 0.00 2092.75 0.00 
0,44000 6.26 0.00 125.85 0.00 2218.60 0.00 
0,46000 6.05 0.00 123.02 0.00 2341.62 0.00 
0,48000 5.60 0.00 116.41 0.00 2458.03 0.00 
0,50000 5.09 0.00 106.82 0.00 2564.85 0.00 
0,52000 4.59 0.00 96.71 0.00 2661.56 0.00 
0,54000 4.07 0.00 86.56 0.00 2748.12 0.00 
0,56000 3.38 0.00 74.38 0.00 2822.50 0.00 
0,58000 3.62 0.00 69.96 0.00 2892.46 0.00 
0,60000 2.36 0.00 73.75 0.00 2966.21 0.00 
0,62000 3.78 0.00 56.72 0.00 3022.93 0.00 
0,64000 4.01 0.00 77.92 0.00 3100.85 0.00 
0,65096 4.15 0.00 44.74 0.00 3145.59 0.00 



PROYECTO: dren29 
SECTOR : dren29 
Km. 0,00000 - Km. 1,24079 

CUBICACION DE MOVIMIENTO DE TIERRAS 

------------- V O L U M E N -------------
AREA PARCIAL ACUMULADO 

KM. CORTE TERRAPLEN CORTE TERRAPLEN CORTE TERRAPLEN 

------------------------------------------------------------------------------
0,00000 4.15 0.00 0.00 0.00 0.00 0.00 
0,02000 4.57 0.00 87.22 0.00 87.22 0.00 
0,04000 4.63 0.00 92.04 0.00 179.26 0.00 
0,06000 5.10 0.00 97.33 0.00 276.59 0.00 
0,08000 5.84 0.00 109.33 0.00 385.92 0.00 
0,10000 6.51 0.00 123.39 0.00 509.31 0.00 
0,12000 7.03 0.00 135.32 0.00 644.63 0.00 
0,14000 7.45 0.00 144.72 0.00 789.35 0.00 
0,16000 7.29 0.00 147.47 0.00 936.82 0.00 
0,18000 4.72 0.00 119.27 0.00 1056.09 0.00 
0,20000 4.17 0.00 88.86 0.00 1144.95 0.00 
0,22000 2.56 0.00 82.92 0.00 1227.87 0.00 
0,24000 2.55 0.00 61.52 0.00 1289.39 0.00 
0,26000 2.55 0.00 61.42 0.00 1350.81 0.00 
0,28000 4.11 0.00 61.41 0.00 1412.22 0.00 
0,30000 2.55 0.00 82.03 0.00 1494.25 0.00 
0,32000 2.51 0.00 60.80 0.00 1555.05 0.00 
0,34000 4.07 0.00 60.61 0.00 1615.66 0.00 
0,36000 4.13 0.00 81.92 0.00 1697.58 0.00 
0,38000 4.02 0.00 81.45 0.00 1779.03 0.00 
0,40000 3.70 0.00 77.22 0.00 1856.25 0.00 
0,42000 3.43 0.00 71.31 0.00 1927.56 0.00 
0,44000 3.15 0.00 65.75 0.00 1993.31 0.00 
0,46000 2.82 0.00 59.66 0.00 2052.97 0.00 
0,48000 2.74 0.00 55.62 0.00 2108.59 0.00 
0,50000 2.97 0.00 57.08 0.00 2165.67 0.00 
0,52000 3.02 0.00 59.90 0.00 2225.57 0.00 
0,54000 3.51 0.00 65.26 0.00 2290.83 0.00 
0,56000 3.68 0.00 71.89 0.00 2362.72 0.00 
0,58000 4.82 0.00 84.70 0.00 2447.42 0.00 
0,60000 5.56 0.00 103.75 0.00 2551.17 0.00 
0,62000 5.01 0.00 105.68 0.00 2656.85 0.00 
0,64000 4.87 0.00 98.77 0.00 2755.62 0.00 
0,66000 3.51 0.00 83.42 0.00 2839.04 0.00 
0,68000 2.39 0.00 58.60 0.00 2897.64 0.00 
0,70000 1.49 0.00 46.80 0.00 2944.44 0.00 
0,72000 1.53 0.00 35.63 0.00 2980.07 0.00 
0,74000 2.34 0.00 36.00 0.00 3016.07 0.00 
0,76000 2.30 0.00 46.36 0.00 3062.43 0.00 
0,78000 2.36 0.00 46.58 0.00 3109.01 0.00 
() ~ ()()()() ') 41 () ()() 47 fiR () ()() 11 -"fi fi<) () ()() 



0,82000 2.50 0.00 49.03 0.00 3205.72 0.00 
0,84000 2.45 0.00 49.48 0.00 3255.20 0.00 
0,86000 2.50 0.00 49.48 0.00 3304.68 0.00 
0,88000 2.56 0.00 50.61 0.00 3355.29 0.00 
0,90000 1.70 0.00 51.99 0.00 3407.28 0.00 
0,92000 2.66 0.00 40.43 0.00 3447.71 0.00 
0,94000 2.68 0.00 53.39 0.00 3501.10 0.00 
0,96000 2.92 0.00 56.01 0.00 3557.11 0.00 
0,98000 3.27 0.00 61.92 0.00 3619.03 0.00 
1,00000 3.17 0.00 64.45 0.00 3683.48 0.00 
1,02000 3.07 0.00 62.41 0.00 3745.89 0.00 
1,04000 3.22 0.00 62.92 0.00 3808.81 0.00 
1,06000 3.38 0.00 66.00 0.00 3874.81 0.00 
1,08000 3.62 0.00 69.96 0.00 3944.77 0.00 
1,10000 3.17 0.00 67.86 0.00 4012.63 0.00 
1,12000 2.25 0.00 53.99 0.00 4066.62 0.00 
1,14000 1.74 0.00 39.87 0.00 4106.49 0.00 
1,16000 1.22 0.00 29.45 0.00 4135.94 0.00 
1,18000 0.78 0.00 19.79 0.00 4155.73 0.00 
1,20000 0.44 0.00 12.04 0.00 4167.77 0.00 
1,22000 0.18 0.00 6.04 0.00 4173.81 0.00 
1,24000 0.01 0.00 1.78 0.00 4175.59 0.00 
1,24079 0.01 0.00 0.01 0.00 4175.60 0.00 



ANEXO 6.5.3 

CUBICACIÓN DE MOVIMIENTOS DE 
TIERRA PARA EL SISTEMA DE DRENAJE 

ALTERNATIVA PROPUESTA 
DRENES COLECTORES ENTUBADOS 



Drenes Existentes en Trazado Propuesto y Reducción Excavación (m3) 

N• Dren Longitud Drenes Existentes Longitud Profundidad Reducción Excavación Excavación 
Total Nodos Existente Existente Largo 1 Profundidad 1 Excavación Total Reducida 

m m 1 m m m •;. % % m3 m3 

1 3.455,8 o 0,0% 0,0% 0,0% 10380,8 10380,8 
2 1.887,3 o 0,0% 0,0% 0,0% 4568,1 4568,1 
3 2. 129,8 120 800 680 1,0 3 1,9% 40,0% 12,8% 5577,0 4864,7 
4 3.033,6 1860 3059 1199 1,8 39,5% 72,0% 28,5% 8910,8 6375,0 
S 1.863,0 220 1837 1617 1,0 86,8% 40,0% 34,7% 5990,7 3910,8 
6 426,0 280 426 146 1,8 34,3% 72,0% 24,7% 1195,6 900,5 
7 350,3 o 0,0% 0,0% 0,0% 878,3 878,3 
8 236,0 o 0,0% 0,0% 0,0% 490,6 490,6 
9 214,2 o 0,0% 0,0% 0,0% 478,9 478,9 
10 3.064,9 o 0,0% 0,0% 0,0% 7644,8 7644,8 
11 320,1 o 320 320 1,0 100,0% 40,0% 40,0% 725,4 435,4 
12 349,9 210 350 140 0,8 40,0% 32,0% 12,8% 507,3 442,3 
13 248,0 100 248 148 0,8 59,7% 32,0% 19,1% 651,2 526,9 
14 1.008,7 o 740 740 0,8 73,4% 32,0% 23,5% 2291 ,8 1753,8 
15 1.002,3 o 0,0% 0,0% 0,0% 2110,2 2110,2 
16 2.480,0 o 2480 2480 1,2 100,0% 48,0% 48,0% 12967,8 6743,3 
17 991,9 100 900 800 1,5 80,7% 60,0% 48,4% 2501,6 1291 ,1 
18 347,6 o 0,0% 0,0% 0,0% 81 58,9 8158,9 
19 381,5 o 0,0% 0,0% 0,0% 723,8 723,8 
20 175,2 o 0,0% 0,0% 0,0% 338,3 338,3 
21 364,1 o 0,0% 0,0% 0,0% 695,9 695,9 
22 305,0 20 305 285 0,5 93,4% 20,0% 18,7% 900,1 731,8 
23 1.137,1 800 1060 260 1,0 22,9% 40,0% 9,1% 1740,8 1581,6 
24 1.259,3 o o,o•lo 0,0% 0,0% 2675,7 2675,7 
25 1.827,4 o 0,0% 0,0% 0,0% 5885,9 5885,9 
26 345,5 o 0,0% 0,0% 0,0% 741,0 741,0 
27 477,5 o 0,0% 0,0% 0,0% 101 Q,4 1010,4 
28 651,0 300 65 1 351 1,0 53,9% 40,0% 2 1,6% 1707,8 1339,5 
29 1.240,8 o 0,0% 0,0% 0,0% 2466,9 2466,9 

Total 31.573,9 9166 94916,2 80145,1 

Porcentaje Largo Total Drenes Existentes 29,0% 
Reducción de excavación (m3) 14771 ,2 



ANEXO 6.6 

REPALANTEO TOPOGRÁFICO PARA LA 
CONSTRUCCIÓN DEL SISTEMA DE 

DRENAJE 

RECTAS Y CURVAS 

COORDENADAS DE LOS VÉRTICES Y 
AZIMUT DE LAS ALINEACIONES 



OREN COLECTOR 1 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 
0.000 INIC. 

680.43 680.43 
1 180.4981 D E F L E X I O N 680.430 

836.492 836.492 
2 198.6776 D E F L E X I O N 1516.922 

84.842 84.842 
3 177.1337 D E F L E X I O N 1601.764 

464.033 464.033 
4 190.3409 D E F L E X I O N 2065.797 

420.602 420.602 
5 167.7725 D E F L E X I O N 2486.399 

205.500 205.500 
6 211.9564 D E F L E X I O N 2691.899 

376.662 376.662 
7 227.8638 D E F L E X I O N 3068.561 

278.811 278.811 
8 210.6463 D E F L E X I O N 3347.372 

108.458 108.458 
3455.830 FIN 

OREN COLECTOR 1 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6844925.697 297924.244 
350.6347 

1 6845411.606 297447.928 
331.1328 

2 6845804.567 296709.483 
329.8104 

3 6845842.859 296633.774 
306.9441 

4 6845893.374 296172.499 
297.2850 

5 6845875.442 295752.279 
265.0575 

6 6845768.227 295576.965 
277.0138 

7 6845635.163 295224.590 
304.8776 

8 6845656.504 294946.597 
315.5239 

9 6845682.690 294841.348 



OREN COLECTOR 2 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 

0.000 INIC. 
244.02 244.02 

1 165.2377 D E F L E X I O N 244.020 
339.286 339.286 

2 172.1292 D E F L E X I O N 583.306 
88.613 88.613 

3 211.2639 D E F L E X I O N 671.919 
483.169 483.169 

4 188.7227 D E F L E X I O N 1155.088 
115.714 115.714 

5 216.8128 D E F L E X I O N 1270.802 
427.265 427.265 

6 213.4457 D E F L E X I O N 1698.067 
189.254 189.254 

1887.321 FIN 

OREN COLECTOR 2 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6845193.604 297086.214 
354.8744 

1 6845378.845 2 96927.370 
320.1121 

2 6845484.258 296604.875 
292.2412 

3 6845473.485 296516.919 
303.5051 

4 6845500.074 296034.482 
292.2278 

5 6845485.982 295919.629 
309.0406 

6 6845546.454 295496.665 
322.4863 

7 6845611.920 295319.094 



OREN COLECTOR 3 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 
0.000 INIC. 

213.45 213.45 
1 155.7902 D E F L E X I O N 213.450 

138.233 138.233 
2 124.3542 D E F L E X I O N 351.683 

141.682 141.682 
3 276.1440 D E F L E X I O N 493.365 

307.161 307.161 
4 118.8895 D E F L E X I o N 800.526 

215.748 215.748 
5 315.4395 D E F L E X I O N 1016.274 

351.901 351.901 
6 234.1210 D E F L E X I o N 1368.175 

259.780 259.780 
7 185.6099 D E F L E X I O N 1627.955 

213.734 213.734 
8 153.5613 D E F L E X I O N 1841.689 

103.638 103.638 
9 221.1005 D E F L E X I o N 1945.327 

75.941 75.941 
10 202.7033 D E F L E X I O N 2021.268 

122.646 122.646 
2143.914 FIN 

OREN COLECTOR 3 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6846089.661 295475.528 
324.8375 

1 6846170.841 295278.118 
280.6277 

2 6846129.423 295146.236 
204.9819 

3 6845988.175 295135.160 
281.1259 

4 6845898.438 294841.400 
200.0154 

5 6845682.690 294841.348 
315.4548 

6 6845767.282 294499.766 
349.5758 

7 6845949.746 294314.854 
335.1857 

8 6846061.953 294132.942 
288.7470 

9 6846043.729 294030.919 
309.8475 

10 6846055.429 293955.885 
312.5508 

11 6846079.452 293835.615 



DREN COLECTOR 4 

RE e T A S y e U R V A S 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
183.44 183.44 

1 101.0631 D E F L E X I O N 183.441 
42.085 42.085 

2 304.4243 D E F L E X I O N 225.526 
38.563 38.563 

3 222.9365 D E F L E X I O N 264.089 
6.769 6.769 

4 186.0838 D E F L E X I O N 270.858 
13.331 13.331 

5 182.2245 D E F L E X I O N 284.189 
14.250 14.250 

6 181.3564 D E F L E X I O N 298.439 
16. 2 62 16. 2 62 

7 211.4197 D E F L E X I O N 314.701 
165.035 165.035 

8 198.9464 D E F L E X I O N 479.736 
178.935 178.935 

9 231.1252 D E F L E X I O N 658.671 
42.645 42.645 

10 191.7593 D E F L E X I O N 701.316 
90.213 90.213 

11 167.7950 D E F L E X I O N 791.529 
115.080 115. oso 

12 239.1434 D E F L E X I O N 906.609 
41.990 41.990 

13 269.7152 D E F L E X I O N 948.599 
6.434 6.434 

14 104.2491 D E F L E X I O N 955.033 
107.528 107.528 

15 190.3880 D E F L E X I O N 1062.561 
43.372 43.372 

16 166.1642 O E F L E X I O N 1105.933 
8.451 8.451 

17 161.7962 D E F L E X I O N 1114.384 
24.881 24.881 

18 227.9881 D E F L E X I O N 1139.265 
61.480 61.480 

19 170.5083 D E F L E X I O N 1200.745 
27.367 27.367 

20 164.2113 D E F L E X I O N 1228.112 
33.692 33.692 

21 239.0000 D E F L E X I O N 1261.804 
67.191 67.191 

22 295.9119 D E F L E X I O N 1328.995 
107.902 107.902 

23 85.4904 D E F L E X I O N 1436.897 
132.865 132.865 

24 279.0648 D E F L E X I O N 1569.762 
98.207 98.207 

25 232.9514 D E F L E X I O N 1667.969 
32.147 32.147 

26 71.5772 D E F L E X I O N 1700.116 
137.144 137.144 

1837.260 FIN 



DREN COLECTOR 4 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6846123.144 292567.885 
340.0988 

1 6846231.198 292419.646 
241.1620 

2 6846197.608 292394.292 
345.5863 

3 6846222.922 292365.200 
368.5229 

4 6846228.880 292361.988 
354.6067 

5 684 6238. 963 292353.268 
336.8312 

6 6846246.755 292341.337 
318.1876 

7 6846251.338 292325.734 
329.6073 

8 6846325.354 292178.227 
328.5537 

9 6846402.946 292016.991 
359.6790 

10 6846437.320 291991.751 
351.4382 

11 6846502.535 291929.418 
319.2333 

12 6846536.776 291819.550 
358.3766 

13 6846570.106 291794.011 
28.0918 

14 6846575.924 291796.759 
332.3409 

15 6846628.230 291702.810 
322.7289 

16 6846643.388 291662.173 
288.8931 

17 6846641.921 291653.850 
250.6893 

18 6846624.519 291636.067 
278.6774 

19 6846604.310 291578.003 
249.1857 

20 6846584.713 291558.901 
213.3970 

21 6846551.764 291551.863 
252.3970 

22 6846506.075 291502.597 
348.3089 

23 6846580.320 291424.299 
233.7994 

24 6846465.745 291357.026 
312.8642 

25 6846485.455 291260.817 
345.8156 

26 6846506.644 291236.642 
217.3928 

27 6846374.587 291199.638 



DREN COLECTOR 5 

RECTAS Y CURVAS 

ANGULO DIST PARM 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS 

VERTICE VERTICES CLOT 

48.91 48.91 
1 199.8107 D E F L E X I O N 

59.498 59.498 
2 200.9993 D E F L E X I O N 

76.160 76.160 
3 207.4026 D E F L E X I O N 

17.919 17.919 
4 218.2255 D E F L E X I O N 

14.795 14.795 
5 190.5703 D E F L E X I O N 

8.861 8.861 
6 181.0840 D E F L E X I O N 

62.580 62.580 
7 201.0282 D E F L E X I O N 

76.947 76.947 
8 199.8491 D E F L E X I O N 

84.301 84.301 
9 197.9210 D E F L E X I O N 

43.557 43.557 
10 201.6097 D E F L E X I O N 

57.547 57.547 
11 203.4662 D E F L E X I O N 

34.268 34.268 
12 196.4937 D E F L E X I O N 

58.004 58.004 
13 201.3016 D E F L E X I O N 

59.955 59.955 
14 196.8985 D E F L E X I O N 

48.111 48.111 
15 204.8540 D E F L E X I O N 

39.787 39.787 
16 197.1964 D E F L E X I O N 

38.682 38.682 
17 198.6422 D E F L E X I O N 

44.599 44.599 
18 200.9121 D E F L E X I O N 

54.309 54.309 
19 201.1717 D E F L E X I O N 

53. 4 72 53.472 
20 269.7015 D E F L E X I O N 

37.762 37.762 
21 155.2505 D E F L E X I O N 

35.300 35.300 
22 200.3373 D E F L E X I O N 

35.920 35. 920 
23 203.1880 D E F L E X I O N 

41.777 41.777 
24 194.2180 D E F L E X I O N 

33.653 33.653 
25 195.6674 D E F L E X I O N 

30.673 30.673 
26 206.5877 D E F L E X I O N 

DISTANCIA 
ACUMULADA OBSER 

0.000 INIC. 

48.906 

108.404 

184.564 

202.483 

217.278 

226.139 

288.719 

365.666 

449.967 

493.524 

551.071 

585.339 

643.343 

703.298 

751.409 

791.196 

829.878 

874.477 

928.786 

982.258 

1020.020 

1055.320 

1091.240 

1133.017 

1166.670 

1197.343 



V 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

ANGULO 
EN EL 

DIST 
ENTRE 

DREN COLECTOR 5 (Cont.) 

R E e T A S Y e U R V A S 

PARM 
RADIO TANGTE DESARR RECTAS 

VERTICE VERTICES CLOT 

35.299 35.299 
198.2763 D E F L E X I O N 

56.596 56.596 
203.9989 D E F L E X I O N 

48.709 48.709 
203.7117 D E F L E X I O N 

54.330 54.330 
197.1257 D E F L E X I O N 

34.145 34.145 
199.2027 D E F L E X I O N 

27.542 27.542 
201.0919 D E F L E X I O N 

37.449 37.449 
203.3653 D E F L E X I O N 

28.473 28.473 
193.1866 D E F L E X I O N 

36.325 36.325 
209.2557 D E F L E X I O N 

23.304 23.304 
213.2497 D E F L E X I O N 

17.861 17.861 
189.2229 D E F L E X I O N 

16.978 16.978 
216.6353 D E F L E X I O N 

19.992 19.992 
205.5594 D E F L E X I O N 

20.996 20.996 
207.0398 D E F L E X I O N 

18.251 18.251 
191.1511 D E F L E X I O N 

15.896 15.896 
191.1647 D E F L E X I O N 

19.499 19.499 
201.0047 D E F L E X I O N 

29.335 29.335 
194.7544 D E F L E X I O N 

22.052 22.052 
187.4361 D E F L E X I O N 

11.579 11.579 
226.3261 D E F L E X I O N 

13.608 13.608 
211.4644 D E F L E X I O N 

19.324 19.324 
191.8844 D E F L E X I O N 

23.201 23.201 
196.1064 D E F L E X I O N 

12.590 12.590 
191.0970 D E F L E X I O N 

22.274 22.274 
215.8698 D E F L E X I O N 

60.562 60.562 
171.9004 D E F L E X I O N 

22.435 22.435 
172.5779 D E F L E X I O N 

145.857 145.857 

DISTANCIA 
ACUMULADA 

1232.642 

1289.238 

1337.947 

1392.277 

1426.422 

1453.964 

1491.413 

1519.886 

1556.211 

1579.515 

1597.376 

1614.354 

1634.346 

1655.342 

1673.593 

1689.489 

1708.988 

1738.323 

1760.375 

1771.954 

1785.562 

1804.886 

1828.087 

1840.677 

1862.951 

1923.513 

1945.948 

OBSER 



DREN COLECTOR 5 (Cont.) 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

54 229.7207 D E F L E X I O N 2091.805 
130.253 130.253 

55 209.9383 D E F L E X I O N 2222.058 
104.263 104.263 

56 164.7215 D E F L E X I O N 2326.321 
70.819 70.819 

57 227.0163 D E F L E X I O N 2397.140 
81.082 81.082 

58 243.3271 D E F L E X I O N 2478.222 
127.128 127.128 

59 175.9951 D E F L E X I O N 2605.350 
32.001 32.001 

60 196.8063 D E F L E X I O N 2637.351 
59.999 59.999 

61 171.7946 D E F L E X I O N 2697.350 
150.001 150.001 

62 204.2083 D E F L E X I O N 2847.351 
119.999 119.999 

63 251.4873 D E F L E X I O N 2967.350 
91.959 91.959 

3059.309 FIN 

DREN COLECTOR 5 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6845744.365 292845.415 
306.5750 

1 6845749.407 292796.770 
306.3857 

2 6845755.365 292737.571 
307.3850 

3 6845764.180 292661.923 
314.7876 

4 6845768.305 292644.485 
333.0131 

5 6845775.638 292631.635 
323.5834 

6 6845778.846 292623.375 
304.6674 

7 6845783.430 292560.963 
305.6956 

8 6845790.305 292484.324 
305.5447 

9 6845797.638 292400.343 
303.4657 

10 6845800.008 292356.851 
305.0754 

11 6845804.591 292299.487 



DREN COLECTOR 5 (cont.) 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

COOR. NORTE 

6845809.175 

6845813.758 

6845819.716 

6845822.160 

6845827.202 

6845830.410 

6845833.160 

6845837.285 

6845842.327 

6845877.374 

6845893.874 

6845910.832 

6845932.374 

6845947.040 

6845958.499 

6845974.998 

6846000.087 

6846024.378 

6846054.170 

6846071.586 

6846085.336 

6846104.586 

6846120.492 

6846137.450 

6846151.200 

6846164.491 

6846175.033 

6846191.074 

292265.527 

292207.704 

292148.046 

292099.997 

292060.531 

292021.982 

291977.468 

291923.316 

291870.082 

291856.023 

291824.817 

291793.152 

291757.357 

291727.068 

291698.616 

291667.410 

291616.679 

291574.459 

291529.026 

291499.656 

291475.792 

291443.669 

291420.053 

291387.929 

291369.114 

291357.182 

291343.874 

291331.942 

AZIMUT 

308.5416 

305.0353 

306.3369 

303.2354 

308.0894 

305.2857 

303.9279 

304.8401 

306.0117 

375.7133 

330.9638 

331.3011 

334.4891 

328.7071 

324.3745 

330.9622 

329.2385 

333.2374 

336.9492 

334.0748 

333.2775 

334.3695 

337.7348 

330.9213 

340.1770 

353.4268 

342.6497 

359.2850 

364.8444 



OREN COLECTOR 5 (con t. ) 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

COOR. NORTE 

6846208.949 

6846225.449 

6846238.740 

6846253.407 

6846275.775 

6846291.358 

6846297.775 

6846309.233 

6846327.108 

6846347.274 

6846357.816 

6846374.587 

6846428.610 

6846442.373 

6846475.579 

6846559.144 

6846637.656 

6846658.482 

6846712.120 

6846837.472 

6846864.846 

6846914.548 

6846990.786 

6847058.469 

6847149.212 

291320.928 

291313.127 

291304.407 

291291.558 

291272.578 

291256.975 

291247.337 

291239.995 

291232.652 

291221.179 

291214.296 

291199.638 

291172.265 

291154.547 

291012.520 

290912.606 

290844.001 

290776.313 

290715.508 

290694.331 

290677.757 

290644.147 

290514.965 

290415.875 

290400.972 

AZIMUT 

371.8842 

363.0353 

354.2001 

355.2047 

349.9592 

337.3953 

363.7214 

375.1859 

367.0703 

363.1767 

354.2736 

370.1434 

342.0437 

314.6216 

344.3423 

354.2806 

319.0021 

346.0184 

389.3455 

365.3406 

362.1469 

333.9415 

338.1498 

389.6371 



OREN COLECTOR 6 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 

0.000 INIC. 
60.43 60.43 

1 199.8052 D E F L E X I o N 60.434 
164.701 164.701 

2 302.3204 D E F L E X I O N 225.135 
37.553 37.553 

3 200.3028 D E F L E X I O N 262.688 
146.766 146.766 

4 197.1002 D E F L E X I O N 409.454 
16.500 16.500 

425.954 FIN 

OREN COLECTOR 6 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6846039.008 292256.854 
335.8702 

1 6846071.286 292205.762 
335.6754 

2 6846158.827 292066.252 
37.9958 

3 6846189.888 292087.358 
38.2985 

4 6846310.887 292170.421 
35.3988 

5 6846324.901 292179.130 



DREN COLECTOR 7 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 
0.000 INIC. 

238.28 238.28 
1 102.1714 D E F L E X I O N 238.281 

100.128 100.128 
2 289.9225 D E F L E X I O N 338.409 

90.253 90.253 
3 197.0240 D E F L E X I o N 428.662 

57.304 57.304 
4 113.6197 D E F L E X I O N 485.966 

10.397 10.397 
5 152.0024 D E F L E X I O N 496.363 

15.132 15.132 
6 214.9674 D E F L E X I O N 511.495 

16.435 16.435 
7 203.9362 D E F L E X I O N 527.930 

31.357 31.357 
8 203.9693 D E F L E X I O N 559.287 

21.310 21.310 
9 196.6116 D E F L E X I O N 580.597 

21.911 21.911 
10 206.3360 D E F L E X I O N 602.508 

21.509 21.509 
11 215.7663 D E F L E X I O N 624.017 

25.958 25.958 
12 198.6850 D E F L E X I O N 649.975 

37.264 37.264 
13 197.6062 D E F L E X I O N 687.239 

38.952 38.952 
726.191 FIN 

DREN COLECTOR 7 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6845942.650 292329.355 
343.3286 

1 6846092.591 292144.165 
245.5000 

2 6846016.966 292078.541 
335.4225 

3 6846064.633 292001.902 
332.4466 

4 6846092.591 291951.881 
246.0663 

5 6846084.799 291944.997 
198.0686 

6 6846069.674 291945.456 
213.0361 

7 6846053.582 291942.114 
216.9722 

8 6846023.333 291933.853 
220.9415 

9 6846003.166 291926.969 



OREN COLECTOR 7 (cont.) 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. 

10 

11 

12 

13 

14 

COOR. NORTE 

6845982.083 

6845962.071 

6845940.988 

6845910.280 

6845877.374 

291921.004 

291913.121 

291897.977 

291876.867 

291856.023 

AZIMUT 

217.5531 

223.8891 

239.6554 

238.3403 

235.9465 



DREN COLECTOR 8 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 

0.000 INIC. 
209.96 209.96 

1 212.3230 D E F L E X I O N 209.964 
12.311 12.311 

2 225.2615 D E F L E X I o N 222.275 
13.748 13.748 

236.023 FIN 

DREN COLECTOR 8 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6846434.708 291725.466 
317.1614 

1 6846490.625 291523.085 
329.4843 

2 6846496.125 291512.071 
354.7458 

3 6846506.543 291503.101 



OREN COLECTOR 9 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
13.82 13.82 

1 194.9975 D E F L E X I O N 13.816 
200.353 200.353 

214.169 FIN 

DREN COLECTOR 9 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6845996.713 291220.714 
52.6725 

1 6846006.064 291230.885 
47.6700 

2 6846152.824 291367.277 



DREN COLECTOR 10 

R E C T A S y C U R V A S 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
357.85 357.85 

1 212.9193 D E F L E X I O N 357.852 
327.357 327.357 

2 135.6744 D E F L E X I O N 685.209 
264.640 264.640 

3 229.0069 D E F L E X I O N 949.849 
62.828 62.828 

4 231.1804 D E F L E X I O N 1012.677 
58.194 58.194 

5 190.3740 D E F L E X I O N 1070 o 871 
367.001 367.001 

6 216.8223 D E F L E X I O N 1437.872 
176.222 176.222 

7 222.4295 D E F L E X I O N 1614.094 
273.960 273.960 

8 167.4007 D E F L E X I O N 1888.054 
117.297 117.297 

9 197.2444 D E F L E X I O N 2005.351 
230.632 230.632 

10 225.0908 D E F L E X I O N 2235.983 
197.173 197.173 

11 204.8229 D E F L E X I O N 2433.156 
150.498 150.498 

12 191.4259 D E F L E X I O N 2583.654 
149.565 149.565 

13 181.7323 D E F L E X I O N 2733.219 
131.713 131.713 

14 244.1437 D E F L E X I O N 2864.932 
102.910 102.910 

15 245.5461 D E F L E X I O N 2967.842 
67.409 67.409 

16 209.7077 D E F L E X I o N 3035.251 
29.671 29.671 

3064.922 FIN 



DREN COLECTOR 10 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6848388.059 289153.888 
317.6397 

1 6848485.950 288809.685 
330.5590 

2 6848637.122 288519.324 
266.2333 

3 6848503.245 288291.045 
295.2402 

4 6848498.552 288228.393 
326.4206 

S 6848522.016 288175.139 
316.7946 

6 6848617.715 287820.835 
333.6169 

7 6848706.505 287668.616 
356.0464 

8 6848917.722 287494.141 
323.4470 

9 6848959.953 287384.710 
320.6914 

10 6849033.600 287166.153 
345.7822 

11 6849163.486 287017.806 
350.6051 

12 6849270.911 286912.404 
342.0310 

13 6849362.638 286794.269 
323.7632 

14 6849410.669 286671.626 
367.9069 

15 6849500.777 286621.917 
13.4531 

16 6849566.686 286636.056 
23.1607 

17 6849594.415 286646.614 



OREN COLECTOR 11 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 

0.000 INIC. 
113.83 113.83 

1 115.6700 D E F L E X I O N 113.829 
206.302 206.302 

320.131 FIN 

OREN COLECTOR 11 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6848711.361 288141.097 
326.1438 

1 6848756.804 288036.732 
241.8138 

2 6848593.424 287910.765 



DREN COLECTOR 12 

RECTA S y C U R V A S 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
110.43 110.43 

1 192.7231 D E F L E X I O N 110.435 
96.335 96.335 

2 207.3957 D E F L E X I O N 206.770 
143.138 143.138 

349.908 FIN 

DREN COLECTOR 12 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849020.192 288359.666 
339.3646 

1 6849084.209 288269.679 
332.0877 

2 6849130.735 288185.324 
339.4834 

3 6849213.927 288068.844 



OREN COLECTOR 13 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
105.72 105.72 

1 99.1947 D E F L E X I O N 105.719 
10.365 10.365 

2 303.6962 D E F L E X I O N 116.084 
131.925 131.925 

248.009 FIN 

OREN COLECTOR 13 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849204.139 288360.943 
337.5368 

1 6849262.924 288273.075 
236.7316 

2 6849254.237 288267.421 
340.4278 

3 6849332.496 288161.215 

1 



OREN COLECTOR 14 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VER TICES CLOT 

0.000 INIC. 
27.60 27.60 

1 203.1459 D E F L E X I O N 27.601 
14.768 14.768 

2 203.8178 D E F L E X I O N 42.369 
28.135 28.135 

3 203.6098 D E F L E X I O N 70.504 
19.572 19.572 

4 201.2294 D E F L E X I O N 90.076 
22.588 22.588 

5 202.5729 D E F L E X I O N 112.664 
20.480 20.480 

6 198.6693 D E F L E X I O N 133.144 
18.954 18.954 

7 200.1054 D E F L E X I O N 152.098 
32.422 32.422 

8 199.8809 D E F L E X I O N 184.520 
32.692 32.692 

9 199.5819 D E F L E X I O N 217.212 
40.473 40.473 

10 198.7481 D E F L E X I O N 257.685 
153.543 153.543 

11 200.4732 D E F L E X I O N 411.228 
194.707 194.707 

12 189.5207 D E F L E X I O N 605.935 
4.686 4.686 

13 179.2668 D E F L E X I O N 610.621 
2. 596 2.596 

14 189.8717 D E F L E X I O N 613.217 
9.434 9.434 

15 203.1357 D E F L E X I O N 622.651 
6.382 6.382 

16 239.9875 D E F L E X I O N 629.033 
31.969 31.969 

17 200.2957 D E F L E X I O N 661.002 
347.717 347.717 

1008.719 FIN 



DREN COLECTOR 14 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849501.179 288283.487 
230.3430 

1 6849476.654 288270.824 
233.4889 

2 6849463.883 288263.409 
237.3066 

3 6849440.442 288247.849 
240.9165 

4 6849424.775 288236.118 
242.1459 

5 6849406.959 288222.233 
244.7188 

6 6849391.327 288209.001 
243.3881 

7 6849376.607 288197.060 
243.4935 

8 6849351.462 288176.593 
243.3744 

9 6849326.069 288156.003 
242.9563 

10 6849294.465 288130.719 
241.7044 

11 6849172.707 288037.176 
242.1776 

12 6849019.192 287917.410 
231.6983 

13 6849015.075 287915.172 
210.9651 

14 6849012.517 287914.727 
200.8368 

15 6849003.084 287914.603 
203.9725 

16 6848996.714 287914.205 
243.9599 

17 6848972.069 287893.843 
244.2556 

18 6848705.041 287671.126 



OREN COLECTOR 15 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
372.23 372.23 

1 199.9601 D E F L E X I O N 372.228 
172.965 172.965 

2 155.6992 D E F L E X I o N 545.193 
102.554 102.554 

3 175.8462 D E F L E X I O N 647.747 
l. 684 1.684 

4 195.4183 D E F L E X I O N 649.431 
6.988 6.988 

5 234.8889 D E F L E X I O N 656.419 
7.373 7.373 

6 234.8642 D E F L E X I O N 663.792 
30.319 30.319 

7 216.8892 D E F L E X I o N 694.111 
18.567 18.567 

8 211.9823 D E F L E X I O N 712.678 
40.954 40.954 

9 174.6873 D E F L E X I O N 753.632 
30.817 30.817 

10 196.1473 D E F L E X I O N 784.449 
41.887 41.887 

11 195.1202 D E F L E X I o N 826.336 
51.254 51.254 

12 190.2486 D E F L E X I o N 877.590 
19.334 19.334 

13 192.6431 D E F L E X I O N 896.924 
105.416 105.416 

1002.340 FIN 



OREN COLECTOR 15 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849273.401 287551.563 
332.1515 

1 6849453.499 287225.805 
332.1116 

2 6849537.091 287074.381 
287.8108 

3 6849517.575 286973.701 
263.6570 

4 6849516.665 286972.284 
259.0753 

5 6849512.476 286966.691 
293.9642 

6 6849511.778 286959.351 
328.8284 

7 6849525.043 286932.088 
345.7176 

8 6849537.260 286918.106 
357.6999 

9 6849569.501 286892.853 
332.3872 

10 6849584.511 286865.939 
328.5345 

11 6849602.663 286828.190 
323.6548 

12 6849621.272 286780.434 
313.9034 

13 6849625.461 286761.559 
306.5465 

14 684 9636.282 286656.700 



V 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

ANGULO 
EN EL 

DIST 
ENTRE 

OREN COLECTOR 16 

R E e T A S Y e U R V A S 

PARM 
RADIO TANGTE DESARR RECTAS 

VERTICE VERTICES CLOT 

201.00 201.00 
109.8719 D E F L E X I O N 

4.670 4.670 
297.0063 D E F L E X I O N 

197.604 197.604 
193.7371 D E F L E X I O N 

194.853 194.853 
200.2153 D E F L E X I O N 

117.868 117.868 
199.9264 D E F L E X I O N 

198.189 198.189 
199.0264 D E F L E X I O N 

84.816 84.816 
189.9064 D E F L E X I O N 

115.407 115.407 
240.1921 D E F L E X I O N 

15.335 15.335 
177.0671 D E F L E X I O N 

39.359 39.359 
212.0943 D E F L E X I O N 

13.310 13.310 
268.4443 D E F L E X I O N 

5.395 5.395 
400.0000 D E F L E X I O N 

5.395 5.395 
0.0000 D E F L E X I O N 

5.395 5.395 
140.9180 D E F L E X I O N 

7.136 7.136 
156.0381 D E F L E X I O N 

17.698 17.698 
242.6936 D E F L E X I O N 

12.963 12.963 
189.2332 D E F L E X I O N 

16.823 16.823 
173.7945 D E F L E X I O N 

59.800 59.800 
248.5715 D E F L E X I O N 

29.219 29.219 
248.1238 D E F L E X I O N 

34.482 34.482 
150.1562 D E F L E X I O N 

17.815 17.815 
150.1565 D E F L E X I O N 

46.393 46.393 
204.6635 D E F L E X I O N 

52.482 52.482 
204.6619 D E F L E X I O N 

14.986 14.986 
193.4921 D E F L E X I O N 

103.499 103.499 
207.5417 D E F L E X I O N 

78.951 78.951 
181.9381 D E F L E X I O N 

84.870 84.870 
208.0591 D E F L E X I O N 

DISTANCIA 
ACUMULADA OBSER 

0.000 INIC. 

200.996 

205.666 

403.270 

598.123 

715.991 

914.180 

998.996 

1114.403 

1129.738 

1169.097 

1182.407 

1187.802 

1193.197 

1198.592 

1205.728 

1223.426 

1236.389 

1253.212 

1313.012 

1342.231 

1376.713 

1394.528 

1440.921 

1493.403 

1508.389 

1611.888 

1690.839 

1775.709 



OREN COLECTOR 16 (cont.) 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

330039 33o039 
29 246.6836 D E F L E X I O N 18080748 

120691 12o691 
30 174o7248 D E F L E X I O N 18210439 

25o314 250314 
31 18103409 D E F L E X I O N 1846.753 

38o530 38o530 
32 22204503 D E F L E X I O N 18850283 

530665 53o665 
33 201o4591 D E F L E X I O N 1938o948 

110 o 708 1100708 
34 192.4683 D E F L E X I O N 2049o656 

52 o 527 52o527 
35 17802166 D E F L E X I O N 21020183 

48o330 48o330 
36 168.3047 D E F L E X I O N 21500513 

48o330 48o330 
37 184o1538 D E F L E X I O N 2198o843 

106o367 106o367 
38 20907776 D E F L E X I O N 2305 o 210 

350206 35o206 
39 22003308 D E F L E X I O N 23400416 

43o841 43o841 
40 209.2010 D E F L E X I O N 23840257 

265o619 2650619 
2649.876 FIN 



OREN COLECTOR 16 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849602.390 287806.861 
335.1978 

1 6849707.942 287635.811 
245.0697 

2 6849704.394 287632.774 
342.0760 

3 6849825.693 287476.781 
335.8130 

4 6849929.617 287311.955 
336.0283 

5 6849992.818 287212.464 
335.9547 

6 6850098.894 287045.052 
334.9811 

7 6850143.189 286972.721 
324.8876 

8 6850187.165 286866.021 
365.0797 

9 6850200.250 286858.025 
342.1467 

10 6850224.445 286826.981 
354.2410 

11 6850234.462 286818.217 
22.6854 

12 6850239.518 286820.099 
222.6854 

13 6850234.462 286818.217 
22.6854 

14 6850239.518 286820.099 
363.6034 

15 6850245.519 286816.238 
319.6415 

16 6850250.893 286799.376 
362.3351 

17 6850261.653 286792.146 
351.5682 

18 6850273.838 286780.547 
325.3627 

19 6850297.037 286725.430 
373.9343 

20 6850323.841 286713.798 
22.0580 

21 6850356.274 286725.508 
372.2142 

22 6850372.419 286717.977 
322.3708 

23 6850388.388 286674.419 
327.0342 

24 6850410.011 286626.598 
331.6962 

25 6850417.168 286613.431 
325.1883 

26 6850457.058 286517.928 
332.7300 

27 6850495.884 286449.183 
314.6682 



DREN COLECTOR 16 (cont.) 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

COOR. NORTE 

6850515.266 

6850526.812 

6850538.066 

6850554.243 

6850569.254 

6850605.945 

6850683.469 

6850715.568 

6850730.554 

6850721.778 

6850677.291 

6850667.632 

6850669.448 

6850718.559 

286366.556 

286335.600 

286329.734 

286310.264 

286274.778 

286235.616 

286156.582 

286115.004 

286069.056 

286021.529 

285924.912 

285891.057 

285847.254 

285586.215 

AZIMUT 

322.7273 

369.4109 

344.1357 

325.4766 

347.9269 

349.3860 

341.8542 

320.0709 

288.3755 

272.5294 

282.3070 

302.6378 

311.8388 



DREN COLECTOR 17 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
172.43 172.43 

1 198.3045 D E F L E X I O N 172.428 
134.944 134.944 

2 203.5346 D E F L E X I O N 307.372 
394.348 394.348 

3 200.0263 o E F L E X I o N 701.720 
40.858 40.858 

4 193.6457 O E F L E X I O N 742.578 
249.361 249.361 

991.939 FIN 

DREN COLECTOR 17 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849773.336 287943.236 
239.0641 

1 6849632.364 287843.947 
237.3686 

2 6849520.008 287769.208 
240.9032 

3 6849204.294 287532.913 
240.9295 

4 6849171.593 287508.417 
234.5751 

5 6848958.113 287379.548 



OREN COLECTOR 18 

RECTA S y C U R V A S 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
116.63 116. 63 

1 197.0040 D E F L E X I o N 116.631 
116.691 116.691 

2 205.3184 D E F L E X I O N 233.322 
90.579 90.579 

3 197.6735 D E F L E X I O N 323.901 
17.222 17.222 

4 187.6827 D E F L E X I O N 341.123 
40.323 40.323 

381.446 FIN 

OREN COLECTOR 18 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849918.865 287049.152 
233.2525 

1 6849817.786 286990.965 
230.2565 

2 6849714.028 286937.570 
235.5749 

3 6849637.227 286889.547 
233.2484 

4 6849622.301 286880.956 
220.9311 

5 6849584.138 286867.936 



DREN COLECTOR 19 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
116.63 116.63 

1 197.0040 D E F L E X I O N 116.631 
116.691 116.691 

2 205.3184 O E F L E X I O N 233.322 
90.579 90.579 

3 197.6735 D E F L E X I O N 323.901 
17.222 17.222 

4 187.6827 D E F L E X I O N 341.123 
40.323 40.323 

381.446 FIN 

DREN COLECTOR 19 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849918.865 287049.152 
233.2525 

1 6849817.786 286990.965 
230.2565 

2 6849714.028 286937.570 
235.5749 

3 6849637.227 286889.547 
233.2484 

4 6849622.301 286880.956 
220.9311 

5 6849584.138 286867.936 



DREN COLECTOR 20 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
71.01 71.01 

1 197.3654 D E F L E X I O N 71.009 
42.728 42.728 

2 182.6729 O E F L E X I O N 113.737 
61.459 61.459 

175.196 FIN 

DREN COLECTOR 20 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849787.898 286828.360 
225.5959 

1 6849722.551 286800.573 
222.9612 

2 6849682.572 286785.494 
205.6341 

3 6849621.354 286780.062 



DREN COLECTOR 21 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
166.16 166.16 

1 199.1648 O E F L E X I O N 166.156 
117.817 117.817 

2 181.3432 o E F L E X I O N 283.973 
40.758 40.758 

3 173.5169 O E F L E X I O N 324.731 
39.357 39.357 

364.088 FIN 

DREN COLECTOR 21 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 
1 

VERT. COOR. NORTE AZIMUT 

o 6849943.537 286694.494 
209.7481 

1 6849779.325 286669.151 
208.9129 

2 6849662.661 286652.710 
190.2561 

3 6849622.379 286658.924 
163.7730 

4 6849589.224 286680.131 



V 

DREN COLECTOR 22 

RECTAS Y CURVAS 

ANGULO DIST PARM 
EN EL ENTRE RADIO TANGTE DESARR RECTAS 

VERTICE VERTICES CLOT 

304.99 304.99 

DREN COLECTOR 22 

DISTANCIA 
ACUMULADA OBSER 

0.000 INIC. 

304.994 FIN 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6850225.085 286825.625 
228.0749 

1 6849949.271 286695.440 



DREN COLECTOR 23 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
43.86 43.86 

1 200.0175 D E F L E X I O N 43.864 
188.986 188.986 

2 201.6295 D E F L E X I O N 232.850 
192.562 192.562 

3 201.9961 D E F L E X I O N 425.412 
96.740 96.740 

4 204.7914 D E F L E X I o N 522.152 
167.423 167.423 

5 214.5824 D E F L E X I O N 689.575 
447.568 447.568 

1137.143 FIN 

DREN COLECTOR 23 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849948.831 286683.188 
320.8110 

1 6849962.916 286641.647 
320.8285 

2 6850023.650 286462.686 
322.4581 

3 6850090.180 286281.982 
324.4541 

4 6850126.433 286192.292 
329.2455 

5 6850200.668 286042.227 
343.8279 

6 6850485.025 285696.600 



DREN COLECTOR 24 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
14.77 14.77 

1 195.9041 D E F L E X I O N 14.772 
31.661 31.661 

2 180.6433 D E F L E X I O N 46.433 
17.593 17.593 

3 205.7392 D E F L E X I O N 64.026 
13.653 13.653 

4 179.3950 D E F L E X I O N 77.679 
22.211 22.211 

5 234.9388 D E F L E X I O N 99.890 
7.371 7. 371 

6 98.4259 D E F L E X I O N 107.261 
152.034 152.034 

7 186.7381 D E F L E X I O N 259.295 
260.251 260.251 

8 215.8748 D E F L E X I O N 519.546 
454.713 454.713 

9 225.2803 D E F L E X I O N 974.259 
285.035 285.035 

1259.294 FIN 

DREN COLECTOR 24 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6849432.793 286801.768 
27.9978 

1 6849446.159 286808.057 
23.9019 

2 6849475.615 286819.667 
4.5452 

3 6849493.163 286820.922 
10.2845 

4 6849506.638 286823.118 
389.6795 

5 6849528.558 286819.533 
24.6183 

6 6849535.385 286822.313 
323.0442 

7 6849589.224 286680.131 
309.7823 

8 6849629.057 286422.946 
325.6571 

9 6849807.395 286004.664 
350.9373 

10 6850011.891 285806.103 



DREN COLECTOR 25 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
205.89 205.89 

1 218.6952 D E F L E X I o N 205.888 
319.282 319.282 

2 100.6906 D E F L E X I O N 525.170 
44.723 44.723 

3 275.3446 D E F L E X I O N 569.893 
339.348 339.348 

4 210.1208 D E F L E X I o N 909.241 
141.185 141.185 

5 177.8654 D E F L E X I O N 1050.426 
60.141 60.141 

6 188.4725 D E F L E X I O N 1110.567 
386.280 386.280 

7 248.9754 D E F L E X I O N 1496.847 
330.583 330.583 

1827.430 FIN 

DREN COLECTOR 25 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6847125.947 291434.959 
318.4681 

1 684 7184.840 291237.674 
337.1633 

2 6847360.817 290971.266 
237.8539 

3 6847323.770 290946.213 
313.1985 

4 6847393.621 290614.132 
323.3192 

5 6847444.188 290482.313 
301.1846 

6 6847445.307 290422.182 
289.6570 

7 6847382.825 290040.989 
338.6324 

8 6847571.347 289769.430 



OREN COLECTOR 26 

RECTA S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
254.93 254.93 

1 192.0552 D E F L E X I O N 254.928 
90.523 90.523 

345.451 FIN 

OREN COLECTOR 26 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6847673.395 290817.731 
241.6803 

1 6847471.180 290662.497 
233.7355 

2 6847393.072 290616.741 



V 
ANGULO 

EN EL 
DIST 

ENTRE 

DREN COLECTOR 27 

R E C T A S Y C U R V A S 

PARM 
RADIO TANGTE DESARR RECTAS 

DISTANCIA 
ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
4 77. 52 477.52 

477.515 FIN 

DREN COLECTOR 27 

COORDENADAS DE LOS VERTICES Y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6847848.886 290679.344 
235.8912 

1 6847445.270 290424.168 



OREN COLECTOR 28 

RECTA S y C U R V A S 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
127.78 127.78 

1 209.4646 D E F L E X I o N 127.782 
47.039 47.039 

2 193.0780 D E F L E X I O N 174.821 
19.570 19.570 

3 111.5517 D E F L E X I O N 194.391 
102.285 102.285 

4 281.8017 D E F L E X I O N 29E.676 
74.448 74.448 

5 217.2223 D E F L E X I O N 371.124 
61.603 61.603 

6 89.0687 D E F L E X I O N 432.727 
218.233 218.233 

650. 960 FIN 

OREN COLECTOR 28 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERT. COOR. NORTE AZIMUT 

o 6847934.921 290388.074 
337.8033 

1 6848006.418 290282.167 
347.2679 

2 6848038.222 290247.509 
340.3459 

3 6848049.811 290231.739 
251.8976 

4 6847979.672 290157.289 
333.6992 

5 6848017.266 290093.030 
350.9215 

6 6848061.452 290050.105 
239.9902 

7 6847884.878 289921.858 



OREN COLECTOR 29 

RE C T A S y CURVAS 

ANGULO DIST PARM DISTANCIA 
V EN EL ENTRE RADIO TANGTE DESARR RECTAS ACUMULADA OBSER 

VERTICE VERTICES CLOT 

0.000 INIC. 
97.41 97.41 

1 211.6498 D E F L E X I o N 97.406 
275.469 275.469 

2 209.4839 D E F L E X I O N 372.875 
38.693 38.693 

3 179.0968 D E F L E X I O N 411.568 
62.682 62.682 

4 238.7382 D E F L E X I o N 474.250 
69.038 69.038 

5 195.3015 D E F L E X I O N 543.288 
59.559 59.559 

6 181.6499 D E F L E X I O N 602.847 
51.161 51.161 

7 177.6946 D E F L E X I O N 654.008 
51.534 51.534 

8 150.0407 D E F L E X I o N 705.542 
47.441 47.441 

9 241.1588 D E F L E X I O N 752.983 
133.183 133.183 

10 183.1959 D E F L E X I O N 886.166 
59.997 59.997 

11 204.6454 D E F L E X I O N 946.163 
30.561 30.561 

12 164.3618 D E F L E X I o N 976.724 
45.237 45.237 

13 221.6157 D E F L E X I O N 1021.961 
27.097 27.097 

14 172.3916 D E F L E X I O N 1049.058 
11.670 11.670 

15 229.0028 D E F L E X I O N 1060.728 
32.431 32.431 

16 220.2259 D E F L E X I O N 1093.159 
34.768 34.768 

17 185.8024 D E F L E X I O N 1127.927 
112.862 112.862 

1240.789 FIN 



OREN COLECTOR 29 

COORDENADAS DE LOS VERTICES y AZIMUT DE LAS ALINEACIONES 

VERTo COORo NORTE AZIMUT 

o 68476590258 2902170011 
332o9387 

1 68477070437 2901320355 
344o5885 

2 68478840982 289921o735 
35400724 

3 68479140035 2898960180 
333o1692 

4 68479450236 2898410815 
371.9073 

5 68480070661 289812o329 
36702088 

6 68480590492 2897820990 
348o8587 

7 68480950014 2897460171 
326o5534 

8 68481150891 2896990055 
276o5941 

9 68480980839 2896540784 
31707528 

10 68481350499 289526o746 
300o9487 

11 68481360393 2894660756 
305o5941 

12 68481390075 2894360313 
269o9559 

13 6848118 o 510 2893960021 
29105716 

14 6848114 o 933 2893690161 
26309632 

15 68481080674 289359 o 311 
29209659 

16 68481050098 2893270078 
31301918 

17 68481120251 2892930054 
29809942 

18 6848110 o 468 2891800206 



ANEXO 6.7 

LfSTf,DO DE PRECIOS Y FACTORES DE 
RENDIMIENTO DE MATERIALES Y OBRAS 



ANEXO 6.7.1 

LISTA.DO DE PRECIOS Y FACTORES DE 
RENDIMIENTO DE MATERIALES Y OBRAS 

PRECIOS PRIVADOS 



Listado de Precios Privados Diseño Drenaje 

luem 

M ateriales 
Tuberia Flexadren 50 m.-n 
Tubería Flexadren 65 mm 
Tubería Flexadren 100 mm 
Tubería Flexadren 160 mm 
Tubería Flexadren 200 mm 
Tubería Topdren 300 m:n 
Tuberia Topdren 400 m.-n 
Tubería Topdren 600 m.-n 
Tubería Topdren 800 mm 
Tubo corrugado acero 4)0 mm 

Geotextil Poliester estabilizado 200 g/rn2 (Bidim) 

Hilo amarra geotextil, poliester 3 hebras 
Grapas 
Alambre Puas N° 14 
Postes 2,2 m 

Mano de Obra y Servicios de Ingeniería 
Trazado de obras y topc·grafía sist. Entubado 
Trazado de obras y topc·grafía sist. Zanjas (1) 
Mano de Obra no calificada construcción 

Movimiento de Tierra 

Excavación de zanjas c)n maquinaria 

Colocación de tuberias 
Relleno de tierra a man:> 

Relleno de tierra con maquinaria 
Perfilado manual de zanjas 

Esparcimiento excavac:ón 

Obras de Arte 
Cámaras de observació:J 
Boca salida colector 
Obra Cruce de Camino5 

Observaciones 
Precios Sin IV A a Abril del 2002 
Los precios incluyen flete 

Unidad Precios($) 

m 476 
m 586 
m 1.110 
m 2.037 
m 2.538 
m 8.174 
m 11.102 
m 27.499 
m 45.628 
m 25.579 
m2 439 

kg 3.416 
kg 640 

rollo 500 m 22.200 
unidad 700 

km 1.800.000 
km 2.160.000 
JH 8.500 

m3 1.550 

m 300 
JH 10.000 
m3 1.250 

m 51 
m3 472 

global 250.000 
global 100.000 
global 1.305.571 

(1) El trazado de obras y topografía en el caso de Sistema Zanja es un 20% mayor por taludes 



Desglose Costos Cruce de caminos, Construcción de cercos y Rendimlentos lnstalación Geotextil 

Costos Obra tipo cruce de caminos Cantidad unidad Precio unitario Total 
S S 

lfmzado de obras y topografia 4 hrs 25.000 100.000 
Excavación de zanjas 23,0 ml 1.250 28.750 
Colocación de tuberías 20 m 300 6.000 
Relleno de tierra a mano 0,66 1H 10.000 6.600 
Relleno de tierra con maquinaria 23 ml 1.250 28.750 
Materiales 

Tubo corrugado acero 400 mm 20 m 25.579 511.570 
Camaras de observación 1 unidad 250.000 250.000 

~lbañiiería boca colector 2 ml 150.000 300.000 

Imprevistos 6% 73.900 

TOTAL 1.305.571 

Costo Cercado por km Unidad 

Costo de la jornada hombre por construcción de cerco 8.500,0 $/día 
Rendimiento construcción de cercos (boyadura; colocación postes; alambrado) 50,0 m.IJdla 
Número de di as para la construcción de 1 km de cerco 20,0 días 
Costo construcción de cercos en términos de km ejecutado ((S 8.500/día) • (20 diasll 170.000 Slkm.l. 
Postes cada 2,5 m (más 5% para diagonales) 420,0 unidades 
Costo postes (incluye flete) 294.000 
Alambre púa (rollos de 500 m; grosor N• 16; 5 hebras; más S% de pérdída) 10,5 rolloslkrn 
Costo alambre púa; sin N A; incluye 6% de flete 22.200,0 rollo 
Costo alambre púa S 22.200 sin N A; incluye 6% de flete 233.100 Slkm de cerco 
Gra.pas 1"((6 unidlposte)•(420 postes/km); más 5% perdida) 2.646,0 u/km 
Grapas 1" (1 kg- 300 unidades) 8,8 kglkm 
Costo grapas 1" 5.632 $/km 

Costo Total por Km 702.732 

Rendimientos Instaluión Geotextil 
Geotextil Necesidad Total 

Diametro Tubería (mm) Perímetro (m) traslape (m) Ancho Total (m) m2 

50 0,157 0,1 0,270 0,28 
65 0,204 0,1 0,304 0,32 
100 0,314 0,15 0,464 0,49 
160 0,503 0,25 0,753 0,79 
200 0,628 0,32 0,948 1,00 
300 0,942 0,47 1,412 1,48 
400 1,257 0,63 1,887 1,98 
600 1,885 0,94 2,825 297 

Rilo Poliester 
Diametro Tubería (mm) amama(m)_ Klllm 

50 1,3 0,00029 
65 1,6 0,00036 
100 2,4 0,00053 
160 4,0 0,00089 
200 5,0 0,00111 
300 7,4 0,00164 
400 9,9 0,00220 
600 14 8 000329 

Rendimiento metros de hilo por kg 4500 
Amarras cada 1,5 m y enrrollado helicoidal de la tuberla; más 5% perdida. 

Mano de Obra 1 
Rendimiento colacación y amarre de geotex 350 rniJH 1 



ANEXO 6.7.2 

LISTADO DE PRECIOS Y FACTORES DE 
RENOif\~IENTO DE MATERIALES Y OBRAS 

PRECIOS SOCIALES 



Listado de Precios Sociales Diseño Drenaje 

IItem 

Materiales 
Tubería Flexadren 50 mm 
Tubería Flexadren 65 mm 
Tubería Flexadren 100 mm 
Tubería Flexadren 160 wn 
Tubería Flexadren 200 mm 
Tubería Topdren 300 mm 
Tuberia Topdren 400 mm 
Tuberia Topdren 600 mm 
Tubería Topdren 800 mm 
Tubo corrugado acero 400 mm 

Geotextil Poliester estabtlizado 200 g/m2 (Bidirn) 

Hilo amarra geotextil, poliester 3 hebras 
Grapas 
Alambre Puas N° 14 
Postes 2,2 m 

Mano de Obra v Servic:ios de Ingeniería 
Trazado de obras y topografía sist. Entubado 
Trazado de obras y topografía sisl Zanjas (1) 
Mano de Obra no calificada construcción 

' 
Movimiento de Tierra 

Excavación de zanjas con maquinaria 

Colocación de tuberías 
Relleno de tierra a roano 
Relleno de tierra con m:1quinaria 

Perfilado manual de zar.jas 
Esparcimiento excavaci.)n 

Obras de Arte 
Cámaras de observación 
Boca salida colector 
Obra Cruce de Caminm 

Observaciones 
Precios Sin IV A a Abrí~ del 2002 
Precios Sociales con Fa.::tores de MIDEPLAN 
Los precios incluyen flete 

Unidad Precios($) 

m 476 
m 586 
m 1.110 
m 2.037 
m 2.538 
m 8.174 
m 11.102 
m 27.499 
m 45.628 
m 25.579 
m2 466 
kg 3.416 
kg 640 

rollo 500 m 22.200 
unidad 700 

km 1.800.000 
km 2.160.000 
JH 7.225 

m3 1.615 

ro 255 
JH 8.500 
m3 1.303 

m 37 
m3 341 

global 250.000 
global 100.000 
global 1.306.127 

(1) El trazado de obras f topografía en el caso de Sistema Zanja es un 20% mayor por taludes 



Desglose Costos Cruce de caminos y Construcción de cercos Precios Sociales 

Costos Obra tipo cruce de caminos Cantidad unidad Precio unitario Total 
$ $ 

Trazado de obras y topografía 4 hrs 25.000 100.000 
Excavación de zanjas 23,0 ml 1.250 29.958 
Colocación de tuberías 20 m 300 5.100 
Relleno de tierra a mano 0,66 JH 10.000 5.610 
Relleno de tierra con maquinaria 23 m3 1.250 29.958 

Materiales 
Tubo corrugado acero 400 mm 20 m 25.579 511.570 
Camaras de observación 1 unidad 250.000 250.000 

Albañilería boca colector 2 ' m· 15(•.000 300.000 

Imprevistos 6% 73.932 

TOTAL 1.306.127 

Costo Cercado por km Unidad 

Costo de la jornada hombre por construcción de cerco 7.225,0 $/día 
Rendimiento construcción de cercos (hoyadura; colocación postes; alambrado) 50,0 m.l./dia 
Número de días para la construcción de 1 km de cerco 20,0 di as 
Costo construcción de cercos en términos de km ejecutado (($ 8.500/dia) • (20 días/k 144.500 $/km .l. 

Postes cada 2,5 m (más 5% para diagonales) 420,0 unidades 
Costo postes (incluye flete) 294.000 
Alambre púa (rollos de 500 m; grosor N° 16; 5 hebras; más 5% de pérdida) 10,5 rollos/km 
Costo alambre púa; sin IV A; incluye 6% de flete 22.200,0 rollo 
Costo alambre púa $ 22.200 sin IV A; incluye 6% de flete 133.100 $/km de cerco 

Grapas 1 "((6 unid/poste)*(420 postes/km); más 5% perdida) 2.646,0 u/km 
Grapas 1" (1 kg == 300 unidades) 8,8 kglkm 

Costo grapas 1" 5.632 $/km 

Costo Total por Km 677.232 



• 

ANEXO 6.8 

DESGLOSE DE COSTOS 
ALTERNATIVAS SISTEMAS DE DRENAJE 



ANEXO 6.8.1 

DESGLOSE DE COSTOS 
ALTERNATIVAS SISTEMAS DE DRENAJE 

• ALTERNATIVA 1 DRENES COLECTORES 
ENTUBADOS 



Dren Colector 1 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 3,5 km 1.800.000 6.220.494 

Excavación de zanjas 10.381 m3 1.550 16.090.240 

Colocación de tuberías 3.456 m 300 1.036.749 

Colocación Geotextil 9,9 JH 8.500 84.150 

Relleno de tierra a mano 114 JH 10.000 1.140.424 

Relleno de tierra con maquinaria 10.381 m3 1.250 12.976.000 

Materiales 

Geotexti1 200 glm1 (Bidim) 4.180 
? 

439 1.835.893 m-

Hilo amarre Geotextil 4,7 Kg 3.416 16.055 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm 714 m 2.037 1.455.046 
Tubería drenaje 200 mm 1455 m 2.538 3.693.449 

Tubería drenaje 300 mm 1460 m 8.174 11.931.841 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 17 unidad 250.000 4.319.788 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 3.726.342 

Subtotal 65.832.041 

Gastos Generales 5% 65.832.041 3.291.602 
Utilidades 15% 65.832.041 9.874.806 
TOTAL 78.998.449 

Costo anual de mantención 2% 65.832.041 1.316.641 



Dren Colector 2 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,9 km 1.800.000 3.397.176 

Excavación de zanjas 4.568 3 
1.550 7.080.540 m 

Colocación de tuberías 1.887 m 300 566.196 
Colocación Geotextil 5,4 JH 8.500 45.900 

Relleno de tierra a mano 62 JH 10.000 622.816 

Relleno de tierra con maquinaria 4.568 3 1.250 5.710.113 m 

Materiales 

Geotextil 200 glm1 (Bidim) 1.335 2 439 586.343 m 

Hilo amarre Geotextil 1,5 Kg 3.416 5.124 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 769 m 1.110 854.069 

Tubería drenaje 160 mm 1.213 m 2.037 2.470.857 

Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 9 unidad 250.000 2.359.150 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.506.231 

Subtotal 26.610.085 

Gastos Generales 5% 26.610.085 1.330.504 

Utilidades 15% 26.610.085 3.991.513 

TOTAL 31.932.102 

Costo anual de mantención 2% 26.610.085 532.202 



Dren Colector 3 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 2,1 km 1.800.000 3.833.676 

Excavación de zanjas 5.577 m3 1.550 8.644.273 

Colocación de tuberías 2.130 m 300 638.946 

Colocación Geotextil 6,1 JH 8.500 51.850 

Relleno de tierra a mano 70 JH 10.000 702.841 

Relleno de tierra con maquinaria 5.577 m3 1.250 6.971.188 

Materiales 

Geotextil200 g/m2 (Bidim) 3.763 
7 m- 439 1.652.589 

Hilo amarre Geotextil 4,2 Kg 3.416 14.347 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.330 m 8.174 10.874.195 

Tubería drenaje 400 mm 906 m 11.102 10.058.096 
Cámaras de observación 11 unidad 250.000 2.662.275 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 2.772.256 

Subtotal 48.976.531 

Gastos Generales 5% 48.976.531 2.448.827 

Utilidades 15% 48.976.531 7.346.480 
TOTAL 58.771.837 

Costo anual de mantención 2% 48.976.531 979.531 



Dren Colector 4 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 3,0 km 1.800.000 5.460.516 

Excavación de zanjas 8.911 m3 1.550 13.811.740 
Colocación de tuberías 3.034 m 300 910.086 
Colocación Geotextil 8,7 m 8.500 73.950 
Relleno de tierra a mano 100 m 10.000 1.001.095 

Relleno de tierra con maquinaria 8.911 m3 1.250 11.138.500 
Materiales 

Geotextil 200 g!m2 (Bidim) 3.808 
l 

439 1.672.579 m 

Hilo amarre Geotextil 4,2 Kg 3.416 14.347 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 1.196 m 1.110 1.328.058 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 973 m 2.538 2.469.547 
Tubería drenaje 300 mm 477 m 8.174 3.896.202 
Tubería drenaje 400 mm 780 m 11.102 8.654.231 

Cámaras de observación 15 unidad 250.000 3.792.025 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 3.259.373 

Subtotal 57.582.249 

Gastos Generales 5% 57.582.249 2.879.112 

Utilidades 15% 57.582.249 8.637.337 

TOTAL 69.098.699 

Costo anual de mantención 2% 57.582.249 1.151.645 



Dren Colector 5 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,9 km 1.800.000 3.353.31 o 
Excavación de zanjas 5.991 

3 
1.550 9.285.632 m 

Colocación de tuberías 1.863 m 300 558.885 

Colocación Geotextil 5,3 JH 8.500 45.050 

Relleno de tierra a mano 61 JH 10.000 614.774 

Relleno de tierra con maquinaria 5.991 3 
1.250 7.488.413 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 2.529 
2 

439 1.110.734 m 

Hilo amarre Geotextil 2,8 Kg 3.416 9.565 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 762 m 2.538 1.934.839 

Tubería drenaje 300 mm 1.194 m 8.174 9.756.470 

Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 9 unidad 250.000 2.328.688 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 3 global 1.305.571 3.916.712 

Imprevistos 6% 2.424.184 

Subtotal 42.827.253 

Gastos Generales 5% 42.827.253 2.141.363 

Utilidades 15% 42.827.253 6.424.088 

TOTAL 51.392.704 

Costo anual de mantención 2% 42.827.253 856.545 



Dren Colector 6 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 766.710 

Excavación de zanjas 1.196 
3 

1.550 1.853.180 m 

Colocación de tuberías 426 m 300 127.785 

Colocación Geotextil 1,2 m 8.500 10.200 
Relleno de tierra a mano 14 m 10.000 140.564 

Relleno de tierra con maquinaria 1.196 3 
1.250 1.494.500 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 143 2 
439 62.858 m 

Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 447 m 586 261.908 
Tubería drenaje 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 532.438 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 315.050 

Subtotal 5.565.875 

Gastos Generales 5% 5.565.875 278.294 

Utilidades 15% 5.565.875 834.881 

TOTAL 6.679.050 

Costo anual de mantención 2% 5.565.875 111.317 



Dren Colector 7 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,4 km 1.800.000 630.540 

Excavación de zanjas 878 
3 

1.550 1.361.303 m 

Colocación de tuberías 350 m 300 105.090 

Colocación Geotextil 1,0 JH 8.500 8.500 

Relleno de tierra a mano 12 JH 10.000 115.599 

Relleno de tierra con maquinaria 878 m3 1.250 1.097.825 

Materiales 

Geotextil 200 glm2 (Bidim) 173 
2 

439 76.027 m 

Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 353 m 1.110 392.203 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 437.875 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 253.539 

Subtotal 4.479.184 

Gastos Generales 5% 4.479.184 223.959 

Utilidades 15% 4.479.184 671.878 

TOTAL 5.375.021 

Costo anual de mantención 2% 4.479.184 89.584 



Dren Colector 8 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 424.836 

Excavación de zanjas 491 
3 

1.550 760.492 m 

Colocación de tuberías 236 m 300 70.806 

Colocación Geotextil 0,7 JH 8.500 5.950 

Relleno de tierra a mano 8 JH 10.000 77.887 

Relleno de tierra con maquinaria 491 
3 

1.250 613.300 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 79 
2 

439 34.830 m 

Hilo amarre Geotextil 0,1 Kg 3.416 342 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 248 m 586 145.124 

Tubería drenaje 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 1 unidad 250.000 295.025 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 224.050 

Subtotal 3.958.211 

Gastos Generales 5% 3.958.211 197.911 

Utilidades 15% 3.958.211 593.732 

TOTAL 4.749.853 

Costo anual de mantención 2% 3.958.211 79.164 



Dren Colector 9 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 385.506 

Excavación de zanjas 479 m3 1.550 742.357 

Colocación de tuberías 214 m 300 64.251 

Colocación Geotextil 0,6 JH 8.500 5.100 

Relleno de tierra a mano 7 JH 10.000 70.676 

Relleno de tierra con maquinaria 479 m3 1.250 598.675 
Materiales 

Geotextil 200 g/m2 (Bidim) 72 
2 

439 31.684 m 

Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 225 m 586 132.015 
Tubería drenaje 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 1 unidad 250.000 267.713 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 137.899 

Subtota1 2.436.217 
Gastos Generales 5% 2.436.217 121.811 
Utilidades 15% 2.436.217 365.432 
TOTAL 2.923.460 

Costo anual de mantención 2% 2.436.217 48.724 



Dren Colector 10 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 3,1 km 1.800.000 5.516.856 

Excavación de zanjas 7.645 
3 

1.550 11.849.471 m 

Colocación de tuberías 3.065 m 300 919.476 

Colocación Geotextil 8,8 m 8.500 74.800 

Relleno de tierra a mano 101 m 10.000 1.011.424 

Relleno de tierra con maquinaria 7.645 m3 1.250 9.556.025 
Materiales 

Geotextil 200 glm2 (Bidim) 5.525 
J m- 439 2.426.362 

Hilo amarre Geotextil 6,1 Kg 3.416 20.838 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.695 m 8.174 13.854.366 

Tubería drenaje 400 mm 1.523 m 11.102 16.910.955 

Cámaras de observación 15 unidad 250.000 3.831.150 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 4.036.638 

Subtotal 71.313.930 

Gastos Generales 5% 71.313.930 3.565.697 

Utilidades 15% 71.313.930 10.697.090 

TOTAL 85.576.716 

Costo anual de mantención 2% 71.313.930 1.426.279 



Dren Colector 11 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 576.234 

Excavación de zanjas 725 m3 1.550 1.124.386 

Colocación de tuberías 320 m 300 96.039 

Colocación Geotextil 0,9 JH 8.500 7.650 

Relleno de tierra a mano 11 JH 10.000 105.643 

Relleno de tierra con maquinaria 725 
3 

1.250 906.763 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 165 
o m- 439 72.339 

Hilo amarre Geotextil 0,2 Kg 3.416 683 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 336 m 1.110 373.179 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 400.163 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 219.785 

Subtotal 3.882.862 

Gastos Generales 5% 3.882.862 194.143 

Utilidades 15% 3.882.862 582.429 

TOTAL 4.659.435 

Costo anual de mantención 2% 3.882.862 77.657 



Dren Colector 12 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 446.418 

Excavación de zanjas 507 3 
1.550 786.284 m 

Colocación de tuberías 248 m 300 74.400 
Colocación Geotextil 0,7 JH 8.500 5.950 
Relleno de tierra a mano 8 JH 10.000 81.843 

Relleno de tierra con maquinaria 507 3 
1.250 634.100 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 128 2 
439 56.040 m 

Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 260 m 1.110 289.096 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 1 unidad 250.000 310.013 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 161.069 

Subtotal 2.845.555 

Gastos Generales 5% 2.845.555 142.278 

Utilidades 15% 2.845.555 426.833 

TOTAL 3.414.666 

Costo anual de mantención 2% 2.845.555 56.911 



Dren Colector 13 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 629.838 

Excavación de zanjas 651 m3 1.550 1.009.376 

Colocación de tuberías 350 m 300 105.027 

Colocación Geotextil 1,0 m 8.500 8.500 

Relleno de tierra a mano 12 m 10.000 115.470 

Relleno de tierra con maquinaria 651 3 1.250 814.013 m 

Materiales 

Geotextil200 glm1 (Bidim) 180 
o 

m~ 439 79.109 

Hilo amarre Geotextil 0,2 Kg 3.416 683 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 368 m 1.11 o 408.103 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 437.388 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 216.450 

Subtotal 3.823.957 
Gastos Generales 5% 3.823.957 191.198 
Utilidades 15% 3.823.957 573.594 
TOTAL 4.588.749 

Costo anual de mantención 2% 3.823.957 76.479 



Dren Colector 14 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,0 km 1.800.000 1.815.696 

Excavación de zanjas 2.292 m3 1.550 3.552.213 
Colocación de tuberías 1.009 m 300 303.000 
Colocación Geotextil 2,9 m 8.500 24.650 
Relleno de tierra a mano 33 m 10.000 332.878 

Relleno de tierra con maquinaria 2.292 m3 1.250 2.864.688 
Materiales 

Geotextil 200 glm2 (Bidim) 719 
7 m- 439 315.618 

Hilo amarre Geotextil 0,8 Kg 3.416 2.733 
Tubería drenaje 50 mm 105 m 476 49.959 
Tubería drenaje 65 mm 53 m 586 30.744 
Tubería drenaje 100 mm 137 m 1.110 151.542 
Tubería drenaje 160 mm 767 m 2.037 1.561.667 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 5 unidad 250.000 1.260.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 735.977 

Subtotal 13.002.264 
Gastos Generales 5% 13.002.264 650.113 

Utilidades 15% 13.002.264 1.950.340 

TOTAL 15.602.717 

Costo anual de mantención 2% 13.002.264 260.045 



Dren Colector 15 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 1,0 km 1.800.000 1.804.212 

Excavación de zanjas 2.110 
3 1.550 3.270.779 m 

Colocación de tuberías 1.002 m 300 300.900 

Colocación Geotextil 2,9 m 8.500 24.650 

Relleno de tierra a mano 33 m 10.000 330.772 

Relleno de tierra con maquinaria 2.110 3 1.250 2.637.725 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 743 2 439 326.132 m 

Hilo amarre Geotextil 0,8 Kg 3.416 2.733 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 389 m 1.110 431.313 

Tubería drenaje 160 mm 536 m 2.037 1.091.028 

Tubería drenaje 200 mm 129 m 2.538 327.731 

Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 5 unidad 250.000 1.252.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 708.054 

Subtotal 12.508.954 

Gastos Generales 5% 12.508.954 625.448 

Utilidades 15% 12.508.954 1.876.343 

TOTAL 15.010.745 

Costo anual de mantención 2% 12.508.954 250.179 



Dren Colector 16 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 2,5 km 1.800.000 4.464.000 

Excavación de zanjas 5.839 3 
1.550 9.050.373 m 

Colocación de tuberías 2.480 m 300 744.000 
Colocación Geotextil 7,1 JH 8.500 60.350 
Relleno de tierra a mano 82 JH 10.000 818.400 

Relleno de tierra con maquinaria 5.839 3 
1.250 7.298.688 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 3.300 2 
439 1.449.541 m 

Hilo amarre Geotextil 3,7 Kg 3.416 12.639 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 210 m J. 1 1 o 233.142 

Tubería drenaje 160 mm 541 m 2.037 1.101.724 

Tubería drenaje 200 mm 509 m 2.538 1.292.273 

Tubería drenaje 300 mm 1.528 m 8.174 12.487.829 

Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 12 unidad 250.000 3.100.000 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 2.611.112 

Subtotal 46.129.640 

Gastos Generales 5% 46.129.640 2.306.482 

Utilidades 15% 46.129.640 6.919.446 

TOTAL 55.355.568 

Costo anual de mantención 2% 46.129.640 922.593 



Dren Colector 17 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,0 km 1.800.000 1.785.492 

Excavación de zanjas 2.502 m3 1.550 3.877.511 

Colocación de tuberías 992 m 300 297.582 

Colocación Geotextil 2,8 JH 8.500 23.800 

Relleno de tierra a mano 33 JH 10.000 327.340 

Relleno de tierra con maquinaria 2.502 3 1.250 3.127.025 m 

Materiales 

Geotextil200 g/m2 (Bidim) 662 
7 m- 439 290.651 

Hilo amarre Geotextil 0,7 Kg 3.416 2.391 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 105 m 586 61.488 
Tubería drenaje 100 mm 378 m 1.11 o 419.656 
Tubería drenaje 160 mm 561 m 2.037 1.142.370 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 5 unidad 250.000 1.239.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 755.714 

Subtotal 13.350.945 
Gastos Generales 5% 13.350.945 667.547 
Utilidades 15% 13.350.945 2.002.642 
TOTAL 16.021.134 

Costo anual de mantención 2% 13.350.945 267.019 



Dren Colector 18 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 625.734 

Excavación de zanjas 8.159 3 
1.550 12.646.295 m 

Colocación de tuberías 348 m 300 104.289 
Colocación Geotextil 1,0 JH 8.500 8.500 
Relleno de tierra a mano 11 JH 10.000 114.718 

Relleno de tierra con maquinaria 8.159 m3 1.250 10.198.625 

Materiales 

Geotextil 200 g/m2 (Bidim) 179 
2 

439 78.637 m 

Hilo amarre Geotextil 0,2 Kg 3.416 683 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 365 m 1.11 o 405.667 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 434.538 

Boca salida colector _global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 1.4 77.061 

Subtotal 26.094.747 

Gastos Generales 5% 26.094.747 1.304.737 

Utilidades 15% 26.094.747 3.914.212 

TOTAL 31.313.696 

Costo anual de mantención 2% 26.094.747 521.895 



Dren Colector 19 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 686.610 

Excavación de zanjas 724 
3 

1.550 1.121.952 m 

Colocación de tuberías 381 m 300 114.435 

Colocación Geotextil 1,1 JH 8.500 9.350 

Relleno de tierra a mano 13 JH 10.000 125.879 

Relleno de tierra con maquinaria 724 m3 1.250 904.800 

Materiales 

Geotextil200 g/m2 (Bidim) 197 
o m- 439 86.320 

Hilo amarre Geotextil 0,2 Kg 3.416 683 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 401 m 1.110 445.301 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 476.813 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 238.329 

Subtotal 4.210.471 

Gastos Generales 5% 4.210.471 210.524 

Utilidades 15% 4.210.471 631.571 

TOTAL 5.052.565 

Costo anual de mantención 2% 4.210.4 71 84.209 



Dren Colector 20 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,2 km 1.800.000 315.360 

Excavación de zanjas 338 m3 1.550 524.412 

Colocación de tuberías 175 m 300 52.560 

Colocación Geotextil 0,5 JH 8.500 4.250 

Relleno de tierra a mano 6 JH 10.000 57.816 

Relleno de tierra con maquinaria 338 m3 1.250 422.913 

Materiales 

Geotextil 200 g/m2 (Bidim) 90 
? m- 439 39.590 

Hilo amarre Geotextil 0,1 Kg 3.416 342 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 184 m 1.110 204.232 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 1 unidad 250.000 219.000 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 110.428 

Subtotal 1.950.902 

Gastos Generales 5% 1.950.902 97.545 

Utilidades 15% 1.950.902 292.635 

TOTAL 2.341.082 

Costo anual de mantención 2% 1.950.902 39.018 



Dren Colector 21 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,4 km 1.800.000 655.362 

Excavación de zanjas 696 
3 

1.550 1.078.630 m 

Colocación de tuberías 364 m 300 109.227 

Colocación Geotextil 1,0 JH 8.500 8.500 

Relleno de tierra a mano 12 JH 10.000 120.150 

Relleno de tierra con maquinaria 696 
3 

1.250 869.863 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 219 
2 

439 96.163 m 

Hilo amarre Geotextil 0,2 Kg 3.416 683 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 320 m 1.110 355.577 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 62 m 2.538 157.364 

Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 455.113 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 234.398 

Subtotal 4.141.028 

Gastos Generales 5% 4.141.028 207.051 

Utilidades 15% 4.141.028 621.154 

TOTAL 4.969.234 

Costo anual de mantención 2% 4.141.028 82.821 



Dren Colector 22 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 548.982 

Excavación de zanjas 900 
3 

1.550 1.395.078 m 

Colocación de tuberías 305 m 300 91.497 
Colocación Geotextil 0,9 JH 8.500 7.650 
Relleno de tierra a mano 10 JH 10.000 100.647 

Relleno de tierra con maquinaria 900 
3 

1.250 1.125.063 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 102 
2 

439 45.008 m 

Hilo amarre Geotextil 0,1 Kg 3.416 342 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 320 m 586 187.532 

Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 381.238 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 232.982 

Subtotal 4.116.017 

Gastos Generales 5% 4.116.017 205.801 

Utilidades 15% 4.116.017 617.403 

TOTAL 4.939.220 

Costo anual de mantención 2% 4.116.017 82.320 



Dren Colector 23 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,1 km 1.800.000 2.046.852 

Excavación de zanjas 1.741 m3 1.550 2.698.178 

Colocación de tuberías 1.137 m 300 341.142 

Colocación Geotextil 3,2 JH 8.500 27.200 

Relleno de tierra a mano 38 JH 10.000 375.256 

Relleno de tierra con maquinaria 1.741 m3 1.250 2.175.950 

Materiales 

Geotextil200 g/m2 (Bidim) 849 2 439 373.088 m 

Hilo amarre Geotextil 1,0 Kg 3.416 3.416 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 315 m 1.110 349.713 
Tubería drenaje 160 mm 880 m 2.037 1.792.708 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 6 unidad 250.000 1.421.425 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 702.296 

Subtotal 12.407.224 
Gastos Generales 5% 12.407.224 620.361 
Utilidades 15% 12.407.224 1.861.084 
TOTAL 14.888.669 

Costo anual de mantención 2% 12.407.224 248.144 



Dren Colector 24 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,3 km 1.800.000 2.266.740 

Excavación de zanjas 2.676 
3 

1.550 4.147.273 m 

Colocación de tuberías 1.259 m 300 377.790 

Colocación Geotextil 3,6 JH 8.500 30.600 
Relleno de tierra a mano 42 JH 10.000 415.569 

Relleno de tierra con maquinaria 2.676 m3 1.250 3.344.575 

Materiales 

Geotextil 200 g/m2 (Bidim) 2.187 
2 

439 960.512 m 

Hilo amarre Geotextil 2,4 Kg 3.416 8.198 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 254 m 1.11 o 281.717 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 54 m 2.538 137.327 

Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm 1.014 m 11.102 11.261.808 

Cámaras de observación 6 unidad 250.000 1.574.125 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.572.708 

Subtotal 27.784.513 

Gastos Generales 5% 27.784.513 1.389.226 

Utilidades 15% 27.784.513 4.167.677 

TOTAL 33.341.416 

Costo anual de mantención 2% 27.784.513 555.690 



Dren Colector 25 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia L8 km 1.800.000 3.289.374 

Excavación de zanjas 5.886 
3 

1.550 9.123.114 m 

Colocación de tuberías 1.827 m 300 548.229 

Colocación Geotexti1 5,2 JH 8.500 44.200 

Relleno de tierra a mano 60 JH 10.000 603.052 

Relleno de tierra con maquinaria 5.886 
3 1.250 7.357.350 m 

Materiales 

Geotextil 200 glm1 (Bidim) 1.460 
., 

m- 439 641.328 

Hilo amarre Geotextil L6 Kg 3.416 5.466 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 715 m 1.11 o 793.406 

Tubería drenaje 160 mm 448 m 2.037 913.062 

Tubería drenaje 200 mm 756 ITI 2.538 1.918.426 

Tubería drenaje 300 mm ITI 8.174 o 
Tubería drenaje 400 mm ITI 11.102 o 
Cámaras de observación 9 unidad 250.000 2.284.288 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.735.612 

Subtotal 30.662.475 

Gastos Generales 5% 30.662.475 1.533.124 

Utilidades 15% 30.662.475 4.599.371 

TOTAL 36.794.970 

Costo anual de mantención 2% 30.662.475 613.250 



Dren Colector 26 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 621.810 

Excavación de zanjas 741 m3 1.550 1.148.473 
Colocación de tuberías 345 m 300 103.635 
Colocación Geotextil 1,0 JH 8.500 8.500 
Relleno de tierra a mano 11 JH 10.000 113.999 

Relleno de tierra con maquinaria 741 3 
1.250 926.188 m 

Materiales 

Geotextil 200 glm2 (Bidim) 164 
? m- 439 72.042 

Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm 58 m 476 27.806 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 301 m 1.11 o 334.570 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 431.813 

Boca salida colector global 100.000 o 
Alcantarílla Cruce Camino global 1.305.571 o 

Imprevistos 6% 227.371 

Subtotal 4.016.888 
Gastos Generales 5% 4.016.888 200.844 
Utilidades 15% 4.016.888 602.533 
TOTAL 4.820.266 

Costo anual de mantención 2% 4.016.888 80.338 



Dren Colector 27 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,5 km 1.800.000 859.536 

Excavación de zanjas 1.010 m3 1.550 1.566.089 

Colocación de tuberías 478 m 300 143.256 

Colocación Geotextil 1,4 JH . 8.500 11.900 

Relleno de tierra a mano 16 JH 10.000 157.582 

Relleno de tierra con maquinaria 1.010 
3 

1.250 1.262.975 m 

Materiales 

Geotextil200 g!m1 (Bidim) 246 
1 

439 107.904 m-

Hilo amarre Geotextil 0,3 Kg 3.416 1.025 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 501 m 1.11 o 556.650 

Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 2 unidad 250.000 596.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 315.829 

Subtotal 5.579.646 

Gastos Generales 5% 5.579.646 278.982 

Utilidades 15% 5.579.646 836.947 

TOTAL 6.695.575 

Costo anual de mantención 2% 5.579.646 111.593 



Dren Colector 28 Cantidad unidad Precio unitario Total 
Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 0,7 km 1.800.000 1.171.728 

Excavación de zanjas 1.708 m3 1.550 2.647.075 

Colocación de tuberías 651 m 300 195.288 

Colocación Geotextil 1,9 JH 8.500 16.150 

Relleno de tierra a mano 21 JH 10.000 214.817 

Relleno de tierra con maquinaria 1.708 m3 1.250 2.134.738 
Materiales 

Geotextil 200 g!m1 (Bidim) 335 
1 

439 147.096 m 

Hilo amarre Geotextil 0,4 Kg 3.416 1.366 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 684 m 1.11 o 758.831 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 3 unidad 250.000 813.700 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 486.047 

Subtotal 8.586.835 
Gastos Generales 5% 8.586.835 429.342 
Utilidades 15% 8.586.835 1.288.025 

TOTAL 10.304.203 

Costo anual de mantención 2% 8.586.835 171.737 



Dren Colector 29 Cantidad unidad Precio unitario Total 

Sistema Tubería Tapada $ $ 

Trazado de obras y topografia 1,2 km 1.800.000 2.233.422 

Excavación de zanjas 2.467 m3 1.550 3.823.726 

Colocación de tuberías 1.241 m 300 372.237 

Colocación Geotextil 3,5 JH 8.500 29.750 

Relleno de tierra a mano 41 JH 10.000 409.461 

Relleno de tierra con maquinaria 2.467 
3 1.250 3.083.650 m 

Materiales 

Geotextil200 g/m2 (Bidim) 1.050 
2 439 461.365 m 

Hilo amarre Geotexti1 1,2 Kg 3.416 4.099 

Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 202 m 586 118.383 

Tubería drenaje 100 mm 188 m 1.110 208.965 

Tubería drenaje 160 mm 90 m 2.037 183.400 

Tubería drenaje 200 mm 822 m 2.538 2.087.007 

Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Cámaras de observación 6 unidad 250.000 1.550.988 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 958.321 

Subtotal 16.930.344 

Gastos Generales 5% 16.930.344 846.517 

Utilidades 15% 16.930.344 2.539.552 

TOTAL 20.316.413 

Costo anual de mantención 2% 16.930.344 338.607 



ANEXO 6.8.2 

DESGLOSE DE COSTOS 
ALTERNATIVAS SISTEMAS DE DRENAJE 

ALTERNATIVA 2 DRENES COLECTORES 
ZANJAS ABIERTAS 



Dren Colector 1 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografia (1) 3,5 km 2.160.000 7.464.593 

Excavación de zanjas 20.687 m3 1.550 32.064.804 

Esparcimiento tierra de borde 20.687 3 472 9.764.250 m 
Perfilado de zanjas 3.456 m 51 176.247 

Construcción de cercos 

Mano de Obra 6,9 km 170.000 1.173.000 

Alambre puas (N°16; 5 hebras) 6,9 km 233.100 1.608.390 

Postes 6,9 km 294.000 2.028.600 

Grapas 6,9 km 5.632 38.861 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 3.343.459 

Subtotal 59.067.774 

Gastos Generales 5% 59.067.774 2.953.389 

Utilidades 15% 59.067.774 8.860.166 

TOTAL 70.881.329 

Costo anual de mantención 3% 59.067.774 1.772.033 

Dren Colector 2 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 1,9 km 2.160.000 4.076.611 

Excavación de zanjas 8.454 m3 1.550 13.103.685 

Esparcimiento tierra de borde 8.454 m3 472 3.990.283 

Perfilado de zanjas 1.887 m 51 96.253 

Construcción de cercos 

Mano de Obra 3,8 km 170.000 646.000 

Alambre puas (N°16; 5 hebras) 3,8 km 233.100 885.780 

Postes 3,8 km 294.000 1.117.200 

Grapas 3,8 km 5.632 21.402 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.520.567 

Subtotal 26.863.352 

Gastos Generales 5% 26.863.352 1.343.168 

Utilidades 15% 26.863.352 4.029.503 

TOTAL 32.236.022 

Costo anual de mantención 3% 26.863.352 805.901 



Dren Colector 3 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografia ( 1) 2,1 km 2.160.000 4.600.411 

Excavación de zanjas 12.104 3 1.550 18.761.371 m 
Esparcimiento tierra de borde 12.104 m3 472 5.713.140 
Perfilado de zanjas 2.130 m 51 108.621 
Construcción de cercos 

Mano de Obra 4,3 km 170.000 731.000 
Alambre puas (N°16; 5 hebras) 4,3 km 233.100 1.002.330 
Postes 4,3 km 294.000 1.264.200 
Grapas 4,3 km 5.632 24.218 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 1.932.317 

Subtotal 34.137.607 

Gastos Generales 5% 34.137.607 1.706.880 

Utilidades 15% 34.137.607 5.120.641 

TOTAL 40.965.129 

Costo anual de mantención 3% 34.137.607 1.024.128 

Dren Colector 4 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografia ( 1) 3,0 km 2.160.000 6.552.619 

Excavación de zanjas 18.528 3 1.550 28.718.850 m 

Esparcimiento tierra de borde 18.528 m3 472 8.745.353 

Perfilado de zanjas 3.034 m 51 154.715 

Construcción de cercos 

Mano de Obra 6,1 km 170.000 1.037.000 

Alambre puas {N°!6; 5 hebras) 6,1 km 233.100 1.421.910 

Postes 6,1 km 294.000 1.793.400 

Grapas 6,1 km 5.632 34.355 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 2.907.492 

Subtotal 51.365.693 

Gastos Generales 5% 51.365.693 2.568.285 

Utilidades 15% 51.365.693 7.704.854 

TOTAL 61.638.832 

Costo anual de mantención 3% 51.365.693 1.540.971 



Dren Colector 5 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 1,9 km 2.160.000 4.023.972 

Excavación de zanjas 12.713 3 1.550 19.704.592 m 

Esparcimiento tierra de borde 12.713 m3 472 6.000.366 
Perfilado de zanjas 1.863 m 51 95.010 

Construcción de cercos 

Mano de Obra 3,7 km 170.000 629.000 

Alambre puas (N°!6; 5 hebras) 3,7 km 233.100 862.470 

Postes 3,7 km 294.000 1.087.800 

Grapas 3,7 km 5.632 20.838 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 3 global 1.305.571 3.916.712 

Imprevistos 6% 2.186.446 

Subtotal 38.627.206 

Gastos Generales 5% 38.627.206 1.931.360 

Utilidades 15% 38.627.206 5.794.081 

TOTAL 46.352.648 

Costo anual de mantención 3% 38.627.206 1.158.816 

Dren Colector 6 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 0,4 km 2.160.000 920.052 

Excavación de zanjas 2.309 m3 1.550 3.579.105 

Esparcimiento tierra de borde 2.309 3 472 1.089.895 m 

Perfilado de zanjas 426 m 51 21.723 

Construcción de cercos 

Mano de Obra 0,9 km 170.000 153.000 

Alambre puas (N°16; 5 hebras) 0,9 km 233.100 209.790 

Postes 0,9 km 294.000 264.600 

Grapas 0,9 km 5.632 5.069 
Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 374.594 

Subtotal 6.617.829 

Gastos Generales 5% 6.617.829 330.891 

Utilidades 15% 6.617.829 992.674 

TOTAL 7.941.394 

Costo anual de mantención 3% 6.617.829 198.535 



Dren Colector 7 Cantidad unidad Precio unitario Total 
Sistema Zan_ja Abierta $ $ 

Trazado de obras y topografía (1) 0,4 km 2.160.000 756.648 
Excavación de zanjas 1.612 3 1.550 2.498.275 m 
Esparcimiento tierra de borde 1.612 m3 472 760.765 
Perfilado de zanjas 350 m 51 17.865 
Construcción de cercos 

Mano de Obra 0,7 km 170.000 119.000 
Alambre puas (N°16; 5 hebras) 0,7 km 233.100 163.170 
Postes 0,7 km 294.000 205.800 
Grapas 0,7 km 5.632 3.942 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 271.528 

Subtotal 4.796.993 
Gastos Generales 5% 4.796.993 239.850 

Utilidades 15% 4.796.993 719.549 

TOTAL 5.756.392 

Costo anual de mantención 3% 4.796.993 143.910 

Dren Colector 8 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 0,2 km 2.160.000 509.803 

Excavación de zanjas 817 3 1.550 1.266.428 m 

Esparcimiento tierra de borde 817 m3 472 385.648 

Perfilado de zanjas 236 m 51 12.037 

Construcción de cercos 

Mano de Obra 0,5 km 170.000 85.000 

Alambre puas (N°!6; 5 hebras) 0,5 km 233.100 116.550 

Postes 0,5 km 294.000 147.000 

Grapas 0,5 km 5.632 2.816 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 229.851 

Subtotal 4.060.703 

Gastos Generales 5% 4.060.703 203.035 

Utilidades 15% 4.060.703 609.105 

TOTAL 4.872.844 

Costo anual de mantención 3% 4.060.703 121.821 



Dren Colector 9 Cantidad unidad Precio unitario Total 

Sistema Zania Abierta $ $ 

Trazado de obras y topografía (1) 0,2 km 2.160.000 462.607 

Excavación de zanjas 840 m3 1.550 1.301.504 

Esparcimiento tierra de borde 840 m3 472 396.329 
Perfilado de zanjas 214 m 51 10.923 
Construcción de cercos 

Mano de Obra 0,4 km 170.000 68.000 

Alambre puas (N°16; 5 hebras) 0,4 km 233.100 93.240 

Postes 0,4 km 294.000 117.600 

Grapas 0,4 km 5.632 2.253 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 147.147 

Subtotal 2.599.603 

Gastos Generales 5% 2.599.603 129.980 

Utilidades 15% 2.599.603 389.940 

TOTAL 3.119.524 

Costo anual de mantención 3% 2.599.603 77.988 

Dren Colector 10 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 3,1 km 2.160.000 6.620.227 

Excavación de zanjas 14.221 3 1.550 22.043.217 m 

Esparcimiento tierra de borde 14.221 m3 472 6.712.515 

Perfilado de zanjas 3.065 m 51 156.311 
Construcción de cercos 

Mano de Obra 6,1 km 170.000 1.037.000 
Alambre puas (N°16; 5 hebras) 6,1 km 233.100 1.421.910 

Postes 6,1 km 294.000 1.793.400 
Grapas 6,1 km 5.632 34.355 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 2.389.136 

Subtotal 42.208.071 

Gastos Generales 5% 42.208.071 2.110.404 

Utilidades 15% 42.208.071 6.331.211 

TOTAL 50.649.685 

Costo anual de mantención 3% 42.208.071 1.266.242 



Dren Colector 11 Cantidad unidad Precio unitario Total 
Sistema ZanJa Abierta $ $ 

Trazado de obras y topografía (1) 0,3 km 2.160.000 691.481 
Excavación de zanjas 1.254 m3 1.550 1.943.328 
E~arcimiento tierra de borde 1.254 m3 472 591.775 
Perfilado de zanjas 320 m 51 16.327 
Construcción de cercos 

Mano de Obra 0,6 km 170.000 102.000 
Alambre puas (N°!6; 5 hebras) 0,6 km 233.100 139.860 
Postes 0,6 km 294.000 176.400 
Grapas 0,6 km 5.632 3.379 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 219.873 

Subtotal 3.884.422 

Gastos Generales 5% 3.884.422 194.221 

Utilidades 15% 3.884.422 582.663 

TOTAL 4.661.307 

Costo anual de mantención 3% ~ 3.884.422 116.533 

Dren Colector 12 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 0,2 km 2.160.000 535.702 

Excavación de zanjas 1.060 m3 1.550 1.643.419 

Esparcimiento tierra de borde 1.060 3 472 500.447 m 

Perfilado de zanjas 248 m 51 12.649 

Construcción de cercos 

Mano de Obra 0,5 km 170.000 85.000 
Alambre puas {N°16; 5 hebras) 0,5 km 233.100 116.550 

Postes 0,5 km 294.000 147.000 

Grapas 0,5 km 5.632 2.816 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 182.615 

Subtotal 3.226.197 

Gastos Generales 5% 3.226.197 161.310 

Utilidades 15% 3.226.197 483.930 

TOTAL 3.871.436 

Costo anual de mantención 3% 3.226.197 96.786 



Oren Colector 13 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía ( 1) 0,3 km 2.160.000 755.806 

Excavación de zanjas 1.295 3 1.550 2.006.723 m 
Esparcimiento tierra de borde 1.295 m3 472 611.080 
Perfilado de zanjas 350 m 51 17.845 
Construcción de cercos 

Mano de Obra 0,7 km 170.000 119.000 

Alambre puas (N°16; 5 hebras) 0,7 km 233.100 163.170 

Postes 0,7 km 294.000 205.800 

Grapas 0,7 km 5.632 3.942 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 233.002 

Subtotal 4.116.368 

Gastos Generales 5% 4.116.368 205.818 

Utilidades 15% 4.116.368 617.455 

TOTAL 4.939.641 

Costo anual de mantención 3% 4.116.368 123.491 

Oren Colector 14 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 1,0 km 2.160.000 2.178.835 

Excavación de zanjas 3.975 m3 1.550 6.160.894 

Esparcimiento tierra de borde 3.975 m3 472 1.876.091 

Perfilado de zanjas 1.009 m 51 51.445 

Construcción de cercos 

Mano de Obra 2,0 km 170.000 340.000 

Alambre puas (N°l6; 5 hebras) 2,0 km 233.100 466.200 

Postes 2,0 km 294.000 588.000 

Grapas 2,0 km 5.632 11.264 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 700.364 

Subtotal 12.373.093 

Gastos Generales 5% 12.373.093 618.655 

Utilidades 15% 12.373.093 1.855.964 

TOTAL 14.847.711 

Costo anual de mantención 3% 12.373.093 371.193 



Dren Colector 15 Cantidad unidad Precio unitario Total 
Sistema Zanja Abierta $ $ 

Trazado de obras y topografía ( 1) 1,0 km 2.160.000 2.165.054 

Excavación de zanjas 3.671 3 1.550 5.690.763 m 

E~arcimiento tierra de borde 3.671 m3 472 l. 732.929 
Perfilado de zanjas 1.002 m 51 51.119 
Construcción de cercos 

Mano de Obra 2,0 km 170.000 340.000 
Alambre puas (N°16; 5 hebras) 2,0 km 233.100 466.200 
Postes 2,0 km 294.000 588.000 
Grapas 2,0 km 5.632 11.264 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 662.720 

Subtotal 11.708.050 

Gastos Generales 5% 11.708.050 585.402 

Utilidades 15% 11.708.050 l. 756.207 

TOTAL 14.049.660 

Costo anual de mantención 3% 11.708.050 351.241 

Dren Colector 16 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía ( 1) 2,5 km 2.160.000 5.356.800 

Excavación de zanjas 10.489 m3 1.550 16.258.276 

Esparcimiento tierra de borde 10.489 mJ 472 4.950.907 

Perfilado de zanjas 2.480 m 51 126.480 

Construcción de cercos 

Mano de Obra 5,0 km 170.000 850.000 
Alambre puas (N"16; 5 hebras) 5,0 km 233.100 1.165.500 

Postes 5,0 km 294.000 1.470.000 

Grapas 5,0 km 5.632 28.160 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.896.702 

Subtotal 33.508.395 

Gastos Generales 5% 33.508.395 1.675.420 

Utilidades 15% 33.508.395 5.026.259 

TOTAL 40.210.074 

Costo anual de mantención 3% 33.508.395 1.005.252 



Dren Colector 17 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 1,0 km 2.160.000 2.142.590 

Excavación de zanjas 4.715 3 1.550 7.308.483 m 
Esparcimiento tierra de borde 4.715 3 472 2.225.551 m 
Perfilado de zanjas 992 m 51 50.589 
Construcción de cercos 

Mano de Obra 2,0 km 170.000 340.000 

Alambre puas (N"l6; 5 hebras) 2,0 km 233.100 466.200 

Postes 2,0 km 294.000 588.000 

Grapas 2,0 km 5.632 11.264 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 787.961 

Subtotal 13.920.637 

Gastos Generales 5% 13.920.637 696.032 

Utilidades 15% 13.920.637 2.088.096 

TOTAL 16.704.765 

Costo anual de mantención 3% 13.920.637 417.619 

Dren Colector 18 Cantidad unidad Precio unitario Total 

Sistema Zan_ja Abierta $ $ 

Trazado de obras y topografía (1) 0,3 km 2.160.000 750.881 

Excavación de zanjas 1.005 m3 1.550 1.557.440 

Esparcimiento tierra de borde 1.005 m3 472 474.266 

Perfilado de zanjas 348 m 51 17.729 
Construcción de cercos 

Mano de Obra 0,7 km 170.000 119.000 
Alambre puas (N°l6; 5 hebras) 0,7 km 233.100 163.170 
Postes 0,7 km 294.000 205.800 
Grapas 0,7 km 5.632 3.942 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 197.534 

Subtotal 3.489.762 

Gastos Generales 5% 3.489.762 174.488 
Utilidades 15% 3.489.762 523.464 

TOTAL 4.187.714 

Costo anual de mantención 3% 3.489.762 104.693 



Oren Colector 19 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 0,4 km 2.160.000 823.932 

Excavación de zanjas 1.232 3 1.550 1.909.042 m 
Esparcimiento tierra de borde 1.232 3 472 581.334 m 
Perfilado de zanjas 381 m 51 19.454 
Construcción de cercos 

Mano de Obra 0,8 km 170.000 136.000 
Alambre puas (N°16; 5 hebras) 0,8 km 233.100 186.480 

Postes 0,8 km 294.000 235.200 

Grapas 0,8 km 5.632 4.506 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 233.757 

Subtotal 4.129.704 

Gastos Generales 5% 4.129.704 206.485 

Utilidades 15% 4.129.704 619.456 

TOTAL 4.955.645 

Costo anual de mantención 3% 4.129.704 123.891 

Oren Colector 20 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 0,2 km 2.160.000 378.432 

Excavación de zanjas 694 3 1.550 1.075.359 m 

Esparcimiento tierra de borde 694 3 472 327.464 m 

Perfilado de zanjas 175 m 51 8.935 

Construcción de cercos 

Mano de Obra 0,4 km 170.000 68.000 

Alambre puas (N°16; 5 hebras) 0,4 km 233.100 93.240 

Postes 0,4 km 294.000 117.600 

Grapas 0,4 km 5.632 2.253 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 124.277 

Subtota1 2.195.560 

Gastos Generales 5% 2.195.560 109.778 

Utilidades 15% 2.195.560 329.334 

TOTAL 2.634.672 

Costo anual de mantención 3% 2.195.560 65.867 



Dren Colector 21 Cantidad unidad Precio unitario Total 

Sistema Zan_ja Abierta $ $ 

Trazado de obras y topografía (1) 0,4 km 2.160.000 786.434 

Excavación de zanjas 1.420 3 1.550 2.200.969 m 

Esparcimiento tierra de borde 1.420 3 472 670.231 m 
Perfilado de zanias 364 m 51 18.569 

Construcción de cercos 

Mano de Obra 0,7 km 170.000 119.000 

Alambre puas (N°!6; 5 hebras) 0,7 km 233.100 163.170 

Postes 0,7 km 294.000 205.800 

Grapas 0,7 km 5.632 3.942 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 250.087 

Subtotal 4.418.202 

Gastos Generales 5% 4.418.202 220.910 

Utilidades 15% 4.418.202 662.730 

TOTAL 5.301.842 

Costo anual de mantención -~% 4.418.202 132.546 

Dren Colector 22 Cantidad unidad Precio unitario Total 

Sistema Zan_ja Abierta $ $ 

Trazado de obras y topografía (1) 0,3 km 2.160.000 658.778 

Excavación de zanjas 1.721 m3 1.550 2.667.287 

Esparcimiento tierra de borde 1.721 m3 472 812.232 

Perfilado de zanjas 305 m 51 15.554 

Construcción de cercos 

Mano de Obra 0,6 km 170.000 102.000 

Alambre puas (N°16; 5 hebras) 0,6 km 233.100 139.860 

Postes 0,6 km 294.000 176.400 

Grapas 0,6 km 5.632 3.379 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 274.529 

Subtotal 4.850.020 

Gastos Generales 5% 4.850.020 242.501 

Utilidades 15% 4.850.020 727.503 

TOTAL 5.820.024 

Costo anual de mantención 3% 4.850.020 145.501 



Dren Colector 23 Cantidad unidad Precio unitario Total 
Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 1,1 km 2.160.000 2.456.222 

Excavación de zanjas 2.859 3 1.550 4.431.156 m 
Esparcimiento tierra de borde 2.859 3 472 1.349.358 m 
Perfilado de zanjas 1.137 m 51 57.994 
Construcción de cercos 

Mano de Obra 2,3 km 170.000 391.000 
Alambre puas (N°16; 5 hebras) 2,3 km 233.100 536.130 
Postes 2,3 km 294.000 676.200 
Grapas 2,3 km 5.632 12.954 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 600.661 

Subtotal 10.61 1.675 
Gastos Generales 5% 10.611.675 530.584 
Utilidades 15% 10.611.675 1.591.751 

TOTAL 12.734.010 

Costo anual de mantención 3% 10.611.675 318.350 

Dren Colector 24 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 1,3 km 2.160.000 2.720.088 

Excavación de zanjas 4.985 m3 1.550 7.727.417 

Esparcimiento tierra de borde 4.985 m3 472 2.353.123 

Perfilado de zanjas 1.259 m 51 64.224 

Construcción de cercos 

Mano de Obra 2,5 km 170.000 425.000 
Alambre puas (N°16; 5 hebras) 2,5 km 233.100 582.750 
Postes 2,5 km 294.000 735.000 

Grapas 2,5 km 5.632 14.080 
Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 961.635 

Subtotal 16.988.888 

Gastos Generales 5% 16.988.888 849.444 
Utilidades 15% 16.988.888 2.548.333 

TOTAL 20.386.665 

Costo anual de mantención 3% 16.988.888 509.667 



Dren Colector 25 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 1,8 km 2.160.000 3.947.249 

Excavación de zanjas 11.994 m3 1.550 18.590.545 

Esparcimiento tierra de borde 11.994 3 472 5.661.121 m 
Perfilado de zanjas 1.827 m 51 93.199 
Construcción de cercos 

Mano de Obra 3,7 km 170.000 629.000 

Alambre puas (N°!6; 5 hebras) 3,7 km 233.100 862.470 

Postes 3,7 km 294.000 1.087.800 

Grapas 3,7 km 5.632 20.838 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.937.868 

Subtotal 34.235.660 

Gastos Generales 5% 34.235.660 1.711.783 

Utilidades 15% 34.235.660 5.135.349 

TOTAL 41.082.792 

Costo anual de mantención 3% 34.235.660 1.027.070 

Dren Colector 26 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía ( 1) 0,3 km 2.160.000 746.172 

Excavación de zanjas 1.251 m3 1.550 1.939.081 

Esparcimiento tierra de borde 1.251 m3 472 590.481 

Perfilado de zanjas 345 m 51 17.618 

Construcción de cercos 

Mano de Obra 0,7 km 170.000 119.000 

Alambre puas {N°16; 5 hebras) 0,7 km 233.100 163.170 

Postes 0,7 km 294.000 205.800 

Grapas 0,7 km 5.632 3.942 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 227.116 

Subtotal 4.012.381 

Gastos Generales 5% 4.012.381 200.619 

Utilidades 15% 4.012.381 601.857 

TOTAL 4.814.857 

Costo anual de mantención 3% 4.012.381 120.371 



Oren Colector 27 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (!) 0,5 km 2.160.000 1.031.443 

Excavación de zanjas 1.574 3 1.550 2.439.762 m 
Esparcimiento tierra de borde 1.574 3 472 742.947 m 
Perfilado de zanjas 478 m 51 24.354 
Construcción de cercos 

Mano de Obra 1,0 km 170.000 170.000 

Alambre puas (N°16; 5 hebras) 1,0 km 233.100 233.100 

Postes 1,0 km 294.000 294.000 

Grapas 1,0 km 5.632 5.632 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 296.474 

Subtotal 5.237.712 

Gastos Generales 5% 5.237.712 261.886 

Utilidades 15% 5.237.712 785.657 

TOTAL 6.285.254 

Costo anual de mantención 3% 5.237.712 157.131 

Oren Colector 28 Cantidad unidad Precio unitario Total 

Sistema Zan.ia Abierta $ $ 

Trazado de obras y topografía (1) 0,7 km 2.160.000 1.406.074 

Excavación de zanjas 3.146 3 1.550 4.875.665 m 

Esparcimiento tierra de borde 3.146 3 472 1.484. 718 m 

Perfilado de zanjas 651 m 51 33.199 

Construcción de cercos 

Mano de Obra 1,3 km 170.000 221.000 

Alambre puas (N°16; 5 hebras) 1,3 km 233.100 303.030 

Postes 1,3 km 294.000 382.200 

Grapas 1,3 km 5.632 7.322 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 522.792 

Subtotal 9.236.000 

Gastos Generales 5% 9.236.000 461.800 

Utilidades 15% 9.236.000 1.385.400 

TOTAL 11.083.199 

Costo anual de mantención 3% 9.236.000 277.080 



Dren Colector 29 Cantidad unidad Precio unitario Total 

Sistema Zanja Abierta $ $ 

Trazado de obras y topografía (1) 1,2 km 2.160.000 2.680.106 

Excavación de zanjas 4.176 3 1.550 6.472.180 m 
Esparcimiento tierra de borde 4.176 3 472 1.970.883 m 
Perfilado de zanias 1.241 m 51 63.280 
Construcción de cercos 

Mano de Obra 2,5 km 170.000 425.000 

Alambre puas (N°l6; 5 hebras) 2,5 km 233.100 582.750 
Postes 2,5 km 294.000 735.000 

Grapas 2,5 km 5.632 14.080 

Boca salida colector 1 global 100.000 100.000 

Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 860.931 

Subtotal 15.209.782 

Gastos Generales 5% 15.209.782 760.489 

Utilidades 15% 15.209.782 2.281.467 

TOTAL 18.251.738 

Costo anual de mantención 3% 15.209.782 456.293 
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ANEXO 6.8.3. 1 

DESGLOSE DE COSTOS 
ALTERNATIVAS SISTEMAS DE DRENAJE 

ALTERNATIVA PROPUESTA 
DRENES COLECTORES ENTUBADOS 

PRECIOS PRIVADOS 



Dren Colector 1 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 3,5 km 1.800.000 6.220.494 

Excavación de zanjas 10.381 m3 1.550 16.090.240 
Colocación de tuberías 3.456 m 300 1.036.749 
Colocación Geotextil 9,9 m 8.500 84.150 
Relleno de tierra a mano 114 m 10.000 1.140.424 

Relleno de tierra con maquinaria 10.381 3 1.250 12.976.000 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 4.180 2 439 1.835.893 m 
Hilo amarre Geotextil 4,7 Kg 3.416 16.055 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm 714 m 2.037 1.455.046 
Tubería drenaje 200 mm 1455 m 2.538 3.693.449 
Tubería drenaje 300 mm 1460 m 8.174 11.931.841 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 17 unidad 250.000 4.319.788 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 3.726.342 

Subtotal 65.832.041 
Gastos Generales 5% 65.832.041 3.291.602 
Utilidades 15% 65.832.041 9.874.806 
TOTAL 78.998.449 

Costo anual de mantención 2% 65.832.041 1.316.641 



Dren Colector 2 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,9 km 1.800.000 3.397.176 

Excavación de zanjas 4.568 3 
1.550 7.080.540 m 

Colocación de tuberías 1.887 m 300 566.196 
Colocación Geotextil 5,4 JH 8.500 45.900 
Relleno de tierra a mano 62 JH 10.000 622.816 

Relleno de tierra con maquinaria 4.568 3 1.250 5.710.113 m 
Materiales 

Geotextil200_g/m2 (Bidim) 1.335 2 439 586.343 m 
Hilo amarre Geotextil 1,5 Kg 3.416 5.124 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 769 m 1.110 854.069 
Tubería drenaje 160 mm 1.213 m 2.037 2.470.857 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.359.150 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.506.231 

Subtotal 26.610.085 
Gastos Generales 5% 26.610.085 1.330.504 
Utilidades 15% 26.610.085 3.991.513 
TOTAL 31.932.102 

Costo anual de mantención 2% 26.610.085 532.202 



Dren Colector 3 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 2,1 km 1.800.000 3.833.676 

Excavación de zanjas 4.865 3 1.550 7.540.310 m 
Colocación de tuberías 2.130 m 300 638.946 
Colocación Geotextil 6,1 m 8.500 51.850 
Relleno de tierra a mano 70 m 10.000 702.841 

Relleno de tierra con maquinaria 5.577 3 1.250 6.971.188 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 3.763 2 439 1.652.589 m 
Hilo amarre Geotextil 4,2 Kg 3.416 14.347 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.330 m 8.174 10.874.195 
Tubería drenaje 400 mm 906 m 11.102 10.058.096 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 11 unidad 250.000 2.662.275 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 2.706.019 

Subtotal 47.806.331 
Gastos Generales 5% 47.806.331 2.390.317 
Utilidades 15% 47.806.331 7.170.950 
TOTAL 57.367.597 

Costo anual de mantención 2% 47.806.331 956.127 



Dren Colector 4 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 3,0 km 1.800.000 5.460.516 

Excavación de zanjas 6.375 3 1.550 9.881.321 m 
Colocación de tuberías 3.034 m 300 910.086 
Colocación Geotextil 8,7 ffi 8.500 73.950 
Relleno de tierra a mano 100 ffi 10.000 1.001.095 

Relleno de tierra con maquinaria 8.911 3 1.250 11.138.500 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 3.808 2 439 1.672.579 m 
Hilo amarre Geotextil 4,2 K_g 3.416 14.347 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 1.196 m 1.110 1.328.058 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 973 m 2.538 2.469.547 
Tubería drenaje 300 mm 477 m 8.174 3.896.202 
Tubería drenaje 400 mm 780 m 11.102 8.654.231 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 15 unidad 250.000 3.792.025 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 3.023.547 

Subtotal 53.416.004 
Gastos Generales 5% 53.416.004 2.670.800 
Utilidades 15% 53.416.004 8.012.401 
TOTAL 64.099.205 

Costo anual de mantención 2% 53.416.004 1.068.320 



Dren Colector 5 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,9 km 1.800.000 3.353.310 

Excavación de zanjas 3.911 3 1.550 6.061.741 m 
Colocación de tuberías 1.863 m 300 558.885 
Colocación Geotextil 5,3 JH 8.500 45.050 
Relleno de tierra a mano 61 JH 10.000 614.774 

Relleno de tierra con maquinaria 5.991 3 1.250 7.488.413 m 
Materiales 

Geotextil 200 g!m2 (Bidim) 2.529 2 439 1.110.734 m 
Hilo amarre Geotextil 2,8 Kg 3.416 9.565 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 762 m 2.538 1.934.839 
Tubería drenaje 300 mm 1.194 m 8.174 9.756.470 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.328.688 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 3 global 1.305.571 3.916.712 

Imprevistos 6% 2.230.751 

Subtotal 39.409.930 
Gastos Generales 5% 39.409.930 1.970.496 
Utilidades 15% 39.409.930 5.911.489 
TOTAL 47.291.916 

Costo anual de mantención 2% 39.409.930 788.199 



Dren Colector 6 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,4 km 1.800.000 766.710 

Excavación de zanjas 901 3 1.550 1.395.835 m 
Colocación de tuberías 426 m 300 127.785 
Colocación Geotextil 1,2 JH 8.500 10.200 
Relleno de tierra a mano 14 JH 10.000 140.564 

Relleno de tierra con mag_uinaria 1.196 3 1.250 1.494.500 m 
Materiales 

Geotextil200 g/m2 (Bidim) 143 2 439 62.858 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 trun m 476 o 
Tubería drenaj_e 65 trun 447 m 586 261.908 
Tubería drenaj_e 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 532.438 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 287.609 

Subtotal 5.081.089 
Gastos Generales 5% 5.081.089 254.054 
Utilidades 15% 5.081.089 762.163 
TOTAL 6.097.306 

Costo anual de mantención 2% 5.081.089 101.622 



Dren Colector 7 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras _y_ topografía 0,4 km 1.800.000 630.540 

Excavación de zanj_as 878 3 1.550 1.361.303 m 
Colocación de tuberías 350 m 300 105.090 
Colocación Geotextil 1,0 m 8.500 8.500 
Relleno de tierra a mano 12 m 10.000 115.599 

Relleno de tierra con maquinaria 878 3 1.250 1.097.825 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 173 2 439 76.027 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 353 m 1.110 392.203 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 437.875 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 253.539 

Subtotal 4.479.184 
Gastos Generales 5% 4.479.184 223.959 
Utilidades 15% 4.479.184 671.878 
TOTAL 5.375.021 

Costo anual de mantención 2% 4.479.184 89.584 



Dren Colector 8 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y to2ografía 0,2 km 1.800.000 424.836 

Excavación de zanjas 491 3 1.550 760.492 m 
Colocación de tuberías 236 m 300 70.806 
Colocación Geotextil 0,7 JH 8.500 5.950 
Relleno de tierra a mano 8 JH 10.000 77.887 

Relleno de tierra con maquinaria 491 3 1.250 613.300 m 
Materiales 

Geotextil200 glm2 (Bidim) 79 2 439 34.830 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 248 m 586 145.124 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 295.025 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 224.050 

Subtotal 3.958.211 
Gastos Generales 5% 3.958.211 197.911 
Utilidades 15% 3.958.211 593.732 
TOTAL 4.749.853 

Costo anual de mantención 2% 3.958.211 79.164 



Dren Colector 9 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 385.506 

Excavación de zanjas 479 3 1.550 742.357 m 
Colocación de tuberías 214 m 300 64.251 
Colocación Geotextil 0,6 lli 8.500 5.100 
Relleno de tierra a mano 7 lli 10.000 70.676 

Relleno de tierra con maquinaria 479 3 1.250 598.675 m 
Materiales 

Geotextil 200 Elm2 (Bidim) 72 2 439 31.684 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 225 m 586 132.015 
Tubería drenaje 1 00 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 267.713 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

lm_l)fevistos 6% 137.899 

Subtotal 2.436.217 
Gastos Generales 5% 2.436.217 121.811 
Utilidades 15% 2.436.217 365.432 
TOTAL 2.923.460 

Costo anual de mantención 2% 2.436.217 48.724 



Dren Colector 10 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 3,1 km 1.800.000 5.516.856 

Excavación de zanjas 7.645 m3 1.550 11.849.471 
Colocación de tuberías 3.065 m 300 919.476 
Colocación Geotextil 8,8 JH 8.500 74.800 
Relleno de tierra a mano 101 JH 10.000 1.011.424 

Relleno de tierra con maquinaria 7.645 3 1.250 9.556.025 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 5.525 2 439 2.426.362 m 
Hilo amarre Geotextil 6,1 Kg 3.416 20.838 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.11 o o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.695 m 8.174 13.854.366 
Tubería drenaje 400 mm 1.523 m 11.102 16.910.955 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 15 unidad 250.000 3.831.150 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 4.036.638 

Subtotal 71.313.930 
Gastos Generales 5% 71.313.930 3.565.697 
Utilidades 15% 71.313.930 10.697.090 
TOTAL 85.576.716 

Costo anual de mantención 2% 71.313.930 1.426.279 



Dren Colector 11 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 576.234 

Excavación de zanjas 435 3 1.550 674.814 m 
Colocación de tuberías 320 m 300 96.039 
Colocación Geotextil 0,9 JH 8.500 7.650 
Relleno de tierra a mano 11 JH 10.000 105.643 

Relleno de tierra con maquinaria 725 3 1.250 906.763 m 
Materiales 

Geotextil 200 g/m
2 (Bidim) 165 2 439 72.339 m 

Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 336 m 1.110 373.179 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 400.163 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 192.810 

Subtotal 3.406.316 
Gastos Generales 5% 3.406.316 170.316 
Utilidades 15% 3.406.316 510.947 
TOTAL 4.087.580 

Costo anual de mantención 2% 3.406.316 68.126 



Dren Colector 12 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 446.418 

Excavación de zanjas 442 m3 1.550 685.614 
Colocación de tuberías 248 m 300 74.403 
Colocación Geotextil 0,7 JH 8.500 5.950 
Relleno de tierra a mano 8 JH 10.000 81.843 

Relleno de tierra con maquinaria 507 3 1.250 634.100 m 
Materiales 

Geotextil 200 g!m2 (Bidim) 128 2 439 56.040 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 260 m 1.110 289.096 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 310.ül3 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 155.029 

Subtotal 2.738.848 
Gastos Generales 5% 2.738.848 136.942 
Utilidades 15% 2.738.848 410.827 
TOTAL 3.286.617 

Costo anual de mantención 2% 2.738.848 54.777 



Dren Colector 13 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 629.838 

Excavación de zanjas 527 3 1.550 816.625 m 
Colocación de tuberías 350 m 300 104.973 
Colocación Geotextil 1,0 ffi 8.500 8.500 
Relleno de tierra a mano 12 ffi 10.000 115.470 

Relleno de tierra con maquinaria 651 3 1.250 814.013 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 180 2 439 79.109 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 368 m 1.11 o 408.103 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 437.388 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 204.882 

Subtotal 3.619.584 
Gastos Generales 5% 3.619.584 180.979 
Utilidades 15% 3.619.584 542.938 
TOTAL 4.343.501 

Costo anual de mantención 2% 3.619.584 72.392 



Dren Colector 14 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1 ,O km 1.800.000 1.815.696 

Excavación de zanjas 1.754 3 
1.550 2.718.320 m 

Colocación de tuberías 1.009 m 300 302.616 
Colocación Geotextil 2,9 lli 8.500 24.650 
Relleno de tierra a mano 33 lli 10.000 332.878 

Relleno de tierra con maguinaria 2.292 3 1.250 2.864.688 m 
Materiales 

Geotextil 200g/m2 (Bidim) 719 2 439 315.618 m 
Hilo amarre Geotextil 0,8 Kg 3.416 2.733 
Tubería drenaje 50 mm 105 m 476 49.959 
Tubería drenaje 65 mm 53 m 586 30.744 
Tubería drenaje 100 mm 137 m l.IIO 151.542 
Tubería drenaje 160 mm 767 m 2.037 1.561.667 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.260.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 685.921 

Subtota1 12.117.931 
Gastos Generales 5% 12.117.931 605.897 
Utilidades 15% 12.117.931 1.817.690 
TOTAL 14.541.517 

Costo anual de mantención 2% 12.117.931 242.359 



Dren Colector 15 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,0 km 1.800.000 1.804.212 

Excavación de zanjas 2.110 
3 1.550 3.270.779 m 

Colocación de tuberías 1.002 m 300 300.702 
Colocación Geotextil 2,9 lli 8.500 24.650 
Relleno de tierra a mano 33 lli 10.000 330.772 

Relleno de tierra con maquinaria 2.11 o 3 1.250 2.637.725 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 743 2 439 326.132 m 
Hilo amarre Geotextil 0,8 Kg 3.416 2.733 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 389 m 1.110 431.313 
Tubería drenaje 160 mm 536 m 2.037 1.091.028 
Tubería drenaje 200 mm 129 m 2.538 327.731 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.252.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 708.042 

Subtotal 12.508.744 
Gastos Generales 5% 12.508.744 625.437 
Utilidades 15% 12.508.744 1.876.312 
TOTAL 15.010.493 

Costo anual de mantención 2% 12.508.744 250.175 



Dren Colector 16 Cantidad unidad Precio unitario Total 
Alternativa PrC!Puesta - Precios Privados $ $ 

Trazado de obras y topografía 2,5 km 1.800.000 4.464.000 

Excavación de zanjas 3.036 m3 1.550 4.706.194 
Colocación de tuberías 2.480 m 300 744.000 
Colocación Geotextil 7,1 JH 8.500 60.350 
Relleno de tierra a mano 82 JH 10.000 818.400 

Relleno de tierra con maquinaria 5.839 3 1.250 7.298.688 m 
Materiales 

Geotextil 200 _g/m2 (Bidim) 6.948 2 439 3.051.483 m 
Hilo amarre Geotextil 7,7 Kg 3.416 26.303 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaie 400 mm 422 m 11.102 4.685.044 
Tubería drenaje 600 mm 2.058 m 27.499 56.592.530 
Cámaras de observación 12 unidad 250.000 3.100.000 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 5.217.154 

Subtotal 92.169.716 
Gastos Generales 5% 92.169.716 4.608.486 
Utilidades 15% 92.169.716 13.825.457 
TOTAL 110.603.659 

Costo anual de mantención 2% 92.169.716 1.843.394 



Dren Colector 17 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1 ,o km 1.800.000 1.785.492 

Excavación de zanjas 1.291 3 1.550 2.001.183 m 
Colocación de tuberías 992 m 300 297.582 
Colocación Geotextil 2,8 JH 8.500 23.800 
Relleno de tierra a mano 33 JH 10.000 327.340 

Relleno de tierra con maquinaria 2.502 3 1.250 3.127.025 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 662 2 439 290.651 m 
Hilo amarre Geotextil 0,7 Kg 3.416 2.391 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 105 m 586 61.488 
Tubería drenaje 100 mm 378 m 1.110 419.656 
Tubería drenaje 160 mm 561 m 2.037 1.142.370 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.239.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 643.134 

Subtotal 11.362.037 
Gastos Generales 5% 11.362.037 568.102 
Utilidades 15% 11.362.037 1.704.305 
TOTAL 13.634.444 

Costo anual de mantención 2% 11.362.037 227.241 



Dren Colector 18 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 625.734 

Excavación de zanjas 8.159 3 1.550 12.646.295 m 
Colocación de tuberías 348 m 300 104.289 
Colocación Geotextil 1,0 m 8.500 8.500 
Relleno de tierra a mano 1 1 m 10.000 114.718 

Relleno de tierra con maquinaria 8.159 3 1.250 10.198.625 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 179 2 439 78.637 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje lOO mm 365 m l.! 1 o 405.667 
Tubería drenaje 160 mm m 2.037 o 
Tubería dren"!ie 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 434.538 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 1.477.061 

Subtotal 26.094.747 
Gastos Generales 5% 26.094.747 1.304.737 
Utilidades 15% 26.094.747 3.914.212 
TOTAL 31.313.696 

Costo anual de mantención 2% 26.094.747 521.895 



Dren Colector 19 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,4 km 1.800.000 686.610 

Excavación de zanjas 724 m3 1.550 1.121.952 
Colocación de tuberías 381 m 300 114.435 
Colocación Geotextil 1,1 JH 8.500 9.350 
Relleno de tierra a mano 13 JH 10.000 125.879 

Relleno de tierra con maquinaria 724 3 1.250 904.800 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 197 2 439 86.320 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 401 m 1.110 445.301 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 476.813 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 238.329 

Subtotal 4.210.471 
Gastos Generales 5% 4.210.471 210.524 
Utilidades 15% 4.210.471 631.571 
TOTAL 5.052.565 

Costo anual de mantención 2% 4.210.471 84.209 



Dren Colector 20 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,2 km 1.800.000 315.360 

Excavación de zanjas 338 3 1.550 524.412 m 
Colocación de tuberías 175 m 300 52.560 
Colocación Geotextil 0,5 JH 8.500 4.250 
Relleno de tierra a mano 6 JH 10.000 57.816 

Relleno de tierra con maquinaria 338 3 1.250 422.913 m 
Materiales 

Geotextil200 g/m2 (Bidim) 90 2 439 39.590 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 1mn m 586 o 
Tubería drenaje 100 mm 184 m 1.110 204.232 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 219.000 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 110.428 

Subtotal 1.950.902 
Gastos Generales 5% 1.950.902 97.545 
Utilidades 15% 1.950.902 292.635 
TOTAL 2.341.082 

Costo anual de mantención 2% 1.950.902 39.018 



Dren Colector 21 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,4 km 1.800.000 655.362 

Excavación de zanjas 696 
3 

1.550 1.078.630 m 
Colocación de tuberías 364 m 300 109.227 
Colocación Geotextil 1,0 JH 8.500 8.500 
Relleno de tierra a mano 12 JH 10.000 120.150 

Relleno de tierra con maquinaria 696 
3 1.250 869.863 m 

Materiales 

Geotextil 200 g/m2 (Bidim) 219 
2 

439 96.163 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 320 m 1.110 355.577 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 62 m 2.538 157.364 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 455.113 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 234.398 

Subtotal 4.141.028 
Gastos Generales 5% 4.141.028 207.051 
Utilidades 15% 4.141.028 621.154 
TOTAL 4.969.234 

Costo anual de mantención 2% 4.141.028 82.821 



Dren Colector 22 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 548.982 

Excavación de zanjas 732 3 1.550 1.134.350 m 
Colocación de tuberías 305 m 300 91.497 
Colocación Geotextil 0,9 JH 8.500 7.650 
Relleno de tierra a mano 10 JH 10.000 100.647 

Relleno de tierra con maquinaria 900 3 1.250 1.125.063 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 102 2 439 45.008 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 320 m 586 187.532 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 381.238 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 217.338 

Subtotal 3.839.645 
Gastos Generales 5% 3.839.645 191.982 
Utilidades 15% 3.839.645 575.947 
TOTAL 4.607.574 

Costo anual de mantención 2% 3.839.645 76.793 



Dren Colector 23 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,1 km 1.800.000 2.046.852 

Excavación de zanjas 1.582 3 1.550 2.451.409 m 
Colocación de tuberías 1.137 m 300 341.142 
Colocación Geotextil 3,2 m 8.500 27.200 
Relleno de tierra a mano 38 m 10.000 375.256 

Relleno de tierra con maquinaria 1.741 3 1.250 2.175.950 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 849 2 439 373.088 m 
Hilo amarre Geotextil 1,0 Kg 3.416 3.416 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 315 m 1.110 349.713 
Tubería drenaje 160 mm 880 m 2.037 1.792.708 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.421.425 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 687.490 

Subtotal 12.145.649 
Gastos Generales 5% 12.145.649 607.282 
Utilidades 15% 12.145.649 1.821.847 
TOTAL 14.574.779 

Costo anual de mantención 2% 12.145.649 242.913 



Dren Colector 24 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,3 km 1.800.000 2.266.740 

Excavación de zanjas 2.676 3 1.550 4.147.273 m 
Colocación de tuberías 1.259 m 300 377.790 
Colocación Geotextil 3,6 m 8.500 30.600 
Relleno de tierra a mano 42 JH 10.000 415.569 

Relleno de tierra con maquinaria 2.676 3 1.250 3.344.575 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 2.187 2 439 960.512 m 
Hilo amarre Geotexti1 2,4 Kg 3.416 8.198 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 254 m 1.110 281.717 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 54 m 2.538 137.327 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm 1.014 m 11.102 11.261.808 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.574.125 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 1.572.708 

Subtotal 27.784.513 
Gastos Generales 5% 27.784.513 1.389.226 
Utilidades 15% 27.784.513 4.167.677 
TOTAL 33.341.416 

Costo anual de mantención 2% 27.784.513 555.690 



Dren Colector 25 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,8 km 1.800.000 3.289.374 

Excavación de zanjas 5.886 3 1.550 9.123.114 m 
Colocación de tuberías 1.827 m 300 548.229 
Colocación Geotextil 5,2 lli 8.500 44.200 
Relleno de tierra a mano 60 lli 10.000 603.052 

Relleno de tierra con maquinaria 5.886 3 1.250 7.357.350 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 1.460 2 439 641.328 m 
Hilo amarre Geotextil 1,6 Kg 3.416 5.466 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 715 m 1.110 793.406 
Tubería drenaje 160 mm 448 m 2.037 913.062 
Tubería drenaje 200 mm 756 m 2.538 1.918.426 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.284.288 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% l. 735.612 

Subtotal 30.662.475 
Gastos Generales 5% 30.662.475 1.533.124 
Utilidades 15% 30.662.475 4.599.371 
TOTAL 36.794.970 

Costo anual de mantención 2% 30.662.475 613.250 



Dren Colector 26 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,3 km 1.800.000 621.810 

Excavación de zanjas 741 m3 1.550 1.148.473 
Colocación de tuberías 345 m 300 103.635 
Colocación Geotextil 1 ,O JH 8.500 8.500 
Relleno de tierra a mano 11 JH 10.000 113.999 

Relleno de tierra con maquinaria 741 m3 1.250 926.188 
Materiales 

Geotextil 200 g/m2 (Bidim) 164 2 439 72.042 m 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm 58 m 476 27.806 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 301 m 1.110 334.570 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 431.813 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 227.371 

Subtotal 4.016.888 
Gastos Generales 5% 4.016.888 200.844 
Utilidades 15% 4.016.888 602.533 
TOTAL 4.820.266 

Costo anual de mantención 2% 4.016.888 80.338 



Dren Colector 27 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,5 km 1.800.000 859.536 

Excavación de zanjas 1.010 3 1.550 1.566.089 m 
Colocación de tuberías 478 m 300 143.256 
Colocación Geotextil 1,4 JH 8.500 11.900 
Relleno de tierra a mano 16 JH 10.000 157.582 

Relleno de tierra con maquinaria 1.010 3 1.250 1.262.975 m 
Materiales 

Geotextil200 g/m2 (Bidim) 246 
2 439 107.904 m 

Hilo amarre Geotextil 0,3 Kg 3.416 1.025 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 501 m 1.110 556.650 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 596.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 315.829 

Subtotal 5.579.646 
Gastos Generales 5% 5.579.646 278.982 
Utilidades 15% 5.579.646 836.947 
TOTAL 6.695.575 

Costo anual de mantención 2% 5.579.646 111.593 



Dren Colector 28 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 0,7 km 1.800.000 1.171.728 

Excavación de zanjas 1.339 3 1.550 2.076.150 m 
Colocación de tuberías 651 m 300 195.288 
Colocación Geotextil 1,9 JH 8.500 16.150 
Relleno de tierra a mano 21 JH 10.000 214.817 

Relleno de tierra con maquinaria 1.708 m3 1.250 2.134.738 
Materiales 

Geotextil 200 g/m2 (Bidim) 335 2 439 147.096 m 
Hilo amarre Geotextil 0,4 Kg 3.416 1.366 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 1 00 mm 684 m 1.11 o 758.831 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenale 400 mm m 11.102 o 
Tubería drenaj_e 600 mm m 27.499 o 
Cámaras de observación 3 unidad 250.000 813.700 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.305.571 o 

Imprevistos 6% 451.792 

Subtotal 7.981.655 
Gastos Generales 5% 7.981.655 399.083 
Utilidades 15% 7.981.655 1.197.248 
TOTAL 9.577.986 

Costo anual de mantención 2% 7.981.655 159.633 



Dren Colector 29 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Privados $ $ 

Trazado de obras y topografía 1,2 km 1.800.000 2.233.422 

Excavación de zanjas 2.467 3 1.550 3.823.726 m 
Colocación de tuberías 1.241 m 300 372.237 
Colocación Geotextil 3,5 JH 8.500 29.750 
Relleno de tierra a mano 41 JH 10.000 409.461 

Relleno de tierra con maquinaria 2.467 3 1.250 3.083.650 m 
Materiales 

Geotextil 200 g!m2 (Bidim) 1.050 2 439 461.365 m 
Hilo amarre Geotextil 1,2 Kg 3.416 4.099 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 202 m 586 118.383 
Tubería drenaje 100 mm 188 m 1.110 208.965 
Tubería drenaje 160 mm 90 m 2.037 183.400 
Tubería drenaje 200 mm 822 m 2.538 2.087.007 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.550.988 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.305.571 1.305.571 

Imprevistos 6% 958.321 

Subtotal 16.930.344 
Gastos Generales 5% 16.930.344 846.517 
Utilidades 15% 16.930.344 2.539.552 
TOTAL 20.316.413 

Costo anual de mantención 2% 16.930.344 338.607 



• 

• 

ANEXO 6.8.3.2 

DESGLOSE DE COSTOS 
ALTERNATIVAS SISTEMAS DE DRENAJE 

ALTERNATIVA PROPUESTA 
DRENES COLECTORES ENTUBADOS 

PRECIOS SOCIALES 



Dren Colector 1 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 3,5 km 1.800.000 6.220.494 

Excavación de zanjas 10.381 m3 1.615 16.766.030 
Colocación de tuberías 3.456 m 255 881.237 
Colocación Geotextil 9,9 JH 7.225 71.528 
Relleno de tierra a mano 114 JH 8.500 969.360 

Relleno de tierra con maquinaria 10.381 m3 1.303 13.520.992 
Materiales 

Geotextil200 g/m2 (Bidim) 4.180 2 466 1.946.046 m 
Hilo amarre Geotextil 4,7 Kg 3.416 16.055 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm 714 m 2.037 1.455.046 
Tubería drenaje 200 mm 1455 m 2.538 3.693.449 
Tubería drenaje 300 mm 1460 m 8.174 11.931.841 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 17 unidad 250.000 4.319.788 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 3.785.880 

Subtotal 66.883.872 
Gastos Generales 5% 66.883.872 3.344.194 
Utilidades 15% 66.883.872 10.032.581 
TOTAL 80.260.647 

Costo anual de mantención 2% 66.883.872 1.337.677 



Dren Colector 2 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,9 km 1.800.000 3.397.176 

Excavación de zanjas 4.568 m3 1.615 7.377.922 
Colocación de tuberías 1.887 m 255 481.267 
Colocación Geotextil 5,4 m 7.225 39.015 
Relleno de tierra a mano - 62 m 8.500 529.393 

Relleno de tierra con maquinaria 4.568 m3 1.303 5.949.937 
Materiales 

Geotextil 200 g!m2 (Bidim) 1.335 2 466 621.524 m 
Hilo amarre Geotextil 1,5 Kg 3.416 5.124 
Tubería drenaje 50 mm ' m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 769 m 1.110 854.069 
Tubería drenaje 160 mm 1.213 m 2.037 2.470.857 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.359.150 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 1.529.494 

Subtotal 27.021.055 
Gastos Generales 5% 27.021.055 1.351.053 
Utilidades 15% 27.021.055 4.053.158 
TOTAL 32.425.266 

Costo anual de mantención 2% 27.021.055 540.421 



Dren Colector 3 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 2,1 km 1.800.000 3.833.676 

Excavación de zanjas 4.865 m3 1.615 7.857.003 
Colocación de tuberías 2.130 m 255 543.104 
Colocación Geotextil 6,1 JH 7.225 44.073 
Relleno de tierra a mano 70 JH 8.500 597.415 

Relleno de tierra con maquinaria 5.577 m3 1.303 7.263.977 
Materiales 

Geotextil200 g/m2 (Bidim) 3.763 2 466 1.751.745 m 
Hilo amarre Geotextil 4,2 Kg 3.416 14.347 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.330 m 8.174 10.874.195 
Tubería drenaje 400 mm 906 m 11.102 10.058.096 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 11 unidad 250.000 2.662.275 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 2.735.994 

Subtotal 48.335.899 
Gastos Generales 5% 48.335.899 2.416.795 
Utilidades 15% 48.335.899 7.250.385 
TOTAL 58.003.079 

Costo anual de mantención 2% 48.335.899 966.718 



Dren Colector 4 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 3,0 km 1.800.000 5.460.516 

Excavación de zanjas 6.375 m3 1.615 10.296.336 
Colocación de tuberías 3.034 m 255 773.573 
Colocación Geotextil 8,7 JH 7.225 62.858 
Relleno de tierra a mano lOO JH 8.500 850.930 

Relleno de tierra con maquinaria 8.911 m3 1.303 11.606.317 
Materiales 

Geotextil 200 g/m2 (Bidim) 3.808 m2 466 1.772.934 
Hilo amarre Geotextil 4,2 Kg 3.416 14.347 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 1.196 m 1.110 1.328.058 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 973 m 2.538 2.469.547 
Tubería drenaje 300 mm 477 m 8.174 3.896.202 
Tubería drenaje 400 mm 780 m 11.102 8.654.231 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 15 unidad 250.000 3.792.025 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.306.127 o 

lm_])revistos 6% 3.064.672 
-

Subtotal 54.142.547 
Gastos Generales 5% 54.142.547 2.707.127 
Utilidades . 15% 54.142.547 8.121.382 
TOTAL 64.971.056 

Costo anual de mantención - 2% 54.142.547 1.082.851 



Dren Colector 5 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,9 km 1.800.000 3.353.310 

Excavación de zanjas 3.911 m3 1.615 6.316.334 
Colocación de tuberías 1.863 m 255 475.052 
Colocación Geotextil 5,3 JH 7.225 38.293 
Relleno de tierra a mano 61 JH 8.500 522.557 

Relleno de tierra con maquinaria 5.991 m3 1.303 7.802.926 
Materiales 

Geotextil 200 g/m2 (Bidim) 2.529 mz 466 1.177.378 
Hilo amarre Geotextil 2,8 Kg 3.416 9.565 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 762 m 2.538 1.934.839 
Tubería drenaje 300 mm 1.194 m 8.174 9.756.470 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.328.688 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 3 global 1.306.127 3.918.381 

Imprevistos 6% 2.258.028 

Subtotal 39.891.820 
Gastos Generales 5% 39.891.820 1.994.591 
Utilidades 15% 39.891.820 5.983.773 
TOTAL 47.870.184 

Costo anual de mantención 2% 39.891.820 797.836 



Dren Colector 6 Cantidad unidad Precio unitario Total 

Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 766.710 

Excavación de zanjas 901 m3 1.615 1.454.460 

Colocación de tuberías 426 m 255 108.617 

Colocación Geotextil 1,2 JH 7.225 8.670 
Relleno de tierra a mano 14 JH 8.500 119.479 

Relleno de tierra con maquinaria 1.196 m3 1.303 1.557.269 
Materiales 

Geotextil200 f!/m2 (Bidim) 143 mz 466 66.629 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 447 m 586 261.908 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tuberia drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 532.438 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 292.612 

Subtotal 5.169.475 
Gastos Generales 5% 5.169.475 258.474 
~tilidades 15% 5.169.475 775.421 
TOTAL 6.203.370 

Costo anual de mantención 2% 5.169.475 103.389 



Dren Colector 7 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 630.540 

Excavación de zanjas 878 m3 1.615 1.418.478 
Colocación de tuberias 350 m 255 89.327 
Colocación Geotextil 1,0 JH 7.225 7.225 
Relleno de tierra a mano 12 JH 8.500 98.259 

Relleno de tierra con maquinaria 878 m3 1.303 1.143.934 
Materiales 

Geotextil 200 g/m2 (Bidim) 173 mz 466 80.589 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 353 m 1.110. 392.203 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 437.875 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 257.947 

Subtotal 4.557.059 
Gastos Generales 5% 4.557.059 227.853 
Utilidades 15% 4.557.059 683.559 
TOTAL 5.468.471 

Costo anual de mantención 2% 4.557.059 91.141 



Dren Colector 8 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,2 km 1.800.000 424.836 

Excavación de zanjas 491 m3 1.615 792.433 
Colocación de tuberías 236 m 255 60.185 
Colocación Geotextil 0,7 JH 7.225 5.058 
Relleno de tierra a mano 8 JH 8.500 66.204 

Relleno de tierra con maquinaria 491 m3 1.303 639.059 
Materiales 

Geotextil 200 g/m2 (Bidim) 79 m2 466 36.920 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 248 m 586 145.124 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 295.025 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 226.279 

Sub total 3.997.589 
Gastos Generales 5% 3.997.589 199.879 
[Utilidades 15% 3.997.589 599.638 
TOTAL 4.797.107 

Costo anual de mantención 2% 3.997.589 79.952 



Dren Colector 9 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,2 km 1.800.000 385.506 

Excavación de zanjas 479 m3 1.615 773.536 
Colocación de tuberías 214 m 255 54.613 
Colocación Geotextil 0,6 JH 7.225 4.335 
Relleno de tierra a mano 7 JH 8.500 60.075 

Relleno de tierra con maquinaria 479 3 1.303 623.819 m 
Materiales 

Geotextil 200 g/m2 (Bidim) 72 2 466 33.585 m 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 225 m 586 132.015 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 267.713 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 140.132 

Subtotal 2.475.670 
Gastos Generales 5% 2.475.670 123.784 
Utilidades 15% 2.475.670 371.351 
TOTAL 2.970.804 

Costo anual de mantención 2% 2.475.670 49.513 



Dren Colector 10 Cantidad unidad Precio unitario Total 

Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 3,1 km 1.800.000 5.516.856 

Excavación de zanjas 7.645 m3 1.615 12.347.149 

Colocación de tuberías 3.065 m 255 781.555 

Colocación Geotextil 8,8 JH 7.225 63.580 
Relleno de tierra a mano 101 JH 8.500 859.710 

Relleno de tierra con maquinaria 7.645 m3 1.303 9.957.378 
Materiales 

Geotextil 200 f!)m2 (Bidim) 5.525 m2 466 2.571.944 
Hilo amarre Geotextil 6,1 Kg 3.416 20.838 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm 1.695 m 8.174 13.854.366 
Tubería drenaje 400 mm 1.523 m 11.102 16.910.955 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 15 unidad 250.000 3.831.150 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 4.081.296 

Subtotal 72.102.903 
Gastos Generales 5% 72.102.903 3.605.145 
Utilidades 15% 72.102.903 10.815.435 
TOTAL 86.523.484 

Costo anual de mantención. 2% 72.102.903 1.442.058 



Dren Colector 11 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 576.234 

Excavación de zanjas 435 m3 1.615 703.156 
Colocación de tuberías 320 m 255 81.633 
Colocación Geotextil 0,9 lli 7.225 6.503 
Relleno de tierra a mano 11 lli 8.500 89.796 

Relleno de tierra con maquinaria 725 m3 1.303 944.847 
Materiales 

Geotextil 200 g/m2 (Bidim) 165 m2 466 76.680 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 336 m 1.110 373.179 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 400.163 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 195.172 

Subtotal 3.448.045 
Gastos Generales 5% 3.448.045 172.402 
Utilidades 15% 3.448.045 517.207 
TOTAL 4.137.654 

Costo anual de mantención 2% 3.448.045 68.961 



Dren Colector 12 Cantidad unidad Precio unitario Total 

Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,2 km 1.800.000 446.418 

Excavación de zanjas 442 m3 1.615 714.410 

Colocación de tuberías 248 m 255 63.243 

Colocación Geotextil 0,7 JH 7.225 5.058 

Relleno de tierra a mano 8 JH 8.500 69.567 

Relleno de tierra con maquinaria 507 m3 1.303 660.732 
Materiales 

Geotextil 200 g/m2 (Bidim) 128 m2 466 59.403 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 260 m 1.110 289.096 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 310.ül3 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 157.097 

Subtotal 2.775.376 
Gastos Generales 5% 2.775.376 138.769 
Utilidades 15% 2.775.376 416.306 
TOTAL 3.330.451 

Costo anual de mantención 2% 2.775.376 55.508 



Dren Colector 13 1 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 629.838 

Excavación de zanjas 527 m3 1.615 850.923 
Colocación de tuberías 350 m 255 89.227 
Colocación Geotextil 1,0 JH 7.225 7.225 
Relleno de tierra a mano 12 JH 8.500 98.150 

Relleno de tierra con maquinaria 651 m3 1.303 848.201 
Materiales 

Geotextil 200 g/m2 (Bidim) 180 mz 466 83.856 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 368 m 1.110 408.103 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 437.388 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 207.216 

Subtotal 3.660.810 
Gastos Generales 5% 3.660.810 183.040 
Utilidades 15% 3.660.810 549.121 
TOTAL 4.392.972 

Costo anual de mantención 2% 3.660.810 73.216 



Dren Colector 14 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,0 km 1.800.000 1.815.696 

Excavación de zanjas 1.754 m3 1.615 2.832.490 
Colocación de tuberías 1.009 m 255 257.224 
Colocación Geotextil 2,9 JH 7.225 20.953 
Relleno de tierra a mano 33 JH 8.500 282.946 

Relleno de tierra con maquinaria 2.292 m3 1.303 2.985.004 
Materiales 

Geotextil200 g/m2 (Bidim) 719 m2 466 334.555 
Hilo amarre Geotextil 0,8 Kg 3.416 2.733 
Tubería drenaje 50 mm 105 m 476 49.959 
Tubería drenaje 65 mm 53 m 586 30.744 
Tubería drenaje 100 mm 137 m 1.110 151.542 
Tubería drenaje 160 mm 767 m 2.037 1.561.667 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.260.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino _global 1.306.127 o 

lm_llrevistos 6% 695.185 

Subtotal 12.281.597 
Gastos Generales 5% 12.281.597 614.080 
Utilidades 15% 12.281.597 1.842.240 
TOTAL 14.737.916 

Costo anual de mantención 2% 12.281.597 245.632 



Dren Colector 15 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,0 km 1.800.000 1.804.212 

Excavación de zanjas 2.110 m3 1.615 3.408.152 
Colocación de tuberías 1.002 m 255 255.597 
Colocación Geotextil 2,9 JH 7.225 20.953 
Relleno de tierra a mano 33 JH 8.500 281.156 

Relleno de tierra con maquinaria 2.110 m3 1.303 2.748.509 
Materiales 

Geotextil 200 g/m2 (Bidim) 743 2 466 345.700 m 
Hilo amarre Geotextil 0,8 Kg 3.416 2.733 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 389 m 1.110 431.313 
Tubería drenaje 160 mm 536 m 2.037 1.091.028 
Tubería drenaje 200 mm 129 m 2.538 327.731 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.252.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 718.200 

Subtotal 12.688.209 
Gastos Generales 5% 12.688.209 634.410 
Utilidades 15% 12.688.209 1.903.231 
TOTAL 15.225.851 

Costo anual de mantención 2% 12.688.209 253.764 



Dren Colector 16 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 2,5 km 1.800.000 4.464.000 

Excavación de zanjas 3.036 m3 1.615 4.903.854 
Colocación de tuberías 2.480 m 255 632.400 
Colocación Geotextil 7,1 rn: 7.225 51.298 
Relleno de tierra a mano 82 rn: 8.500 695.640 

Relleno de tierra con maquinaria 5.839 m3 1.303 7.605.232 
Materiales 

Geotexti1 200 g/m2 (Bidim) 6.948 mz 466 3.234.571 
Hilo amarre Geotextil 7,7 Kg 3.416 26.303 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm 422 m 11.102 4.685.044 
Tubería drenaje 600 mm 2.058 m 27.499 56.592.530 
Cámaras de observación 12 unidad 250.000 3.100.000 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 5.243.820 

Subtotal 92.640.820 
Gastos Generales 5% 92.640.820 4.632.041 
Utilidades 15% 92.640.820 13.896.123 
TOTAL 111.168.984 

Costo anual de mantención 2% 92.640.820 1.852.816 



Dren Colector 17 1 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,0 km 1.800.000 1.785.492 

Excavación de zanjas 1.291 m3 1.615 2.085.232 
Colocación de tuberías 992 m 255 252.945 
Colocación Geotextil 2,8 JH 7.225 20.230 
Relleno de tierra a mano 33 JH 8.500 278.239 

Relleno de tierra con maquinaria 2.502 m3 1.303 3.258.360 
Materiales 

Geotextil 200 f!/m2 (Bidim) 662 mz 466 308.090 
Hilo amarre Geotextil 0,7 Kg 3.416 2.391 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 105 m 586 61.488 
Tubería drenaje 100 mm 378 m 1.110 419.656 
Tubería drenaje 160 mm 561 m 2.037 1.142.370 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 5 unidad 250.000 1.239.925 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 651.265 

Subtotal 11.505.683 
Gastos Generales 5% 11.505.683 575.284 
Utilidades 15% 11.505.683 1.725.852 
TOTAL 13.806.819 

Costo anual de mantención 2% 11.505.683 230.114 



Dren Colector 18 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 625.734 

Excavación de zanjas 8.159 m3 1.615 13.177.439 
Colocación de tuberías 348 m 255 88.646 
Colocación Geotextil 1,0 JH 7.225 7.225 
Relleno de tierra a mano 11 JH 8.500 97.510 

Relleno de tierra con maquinaria 8.159 m3 1.303 10.626.967 
Materiales 

Geotextil 200 g/m2 (Bidim) 179 m2 466 83.355 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 365 m 1.110 405.667 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 434.538 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Im_]>fevistos 6% 1.532.866 

Subtotal 27.080.630 
Gastos Generales 5% 27.080.630 1.354.032 
Utilidades 15% 27.080.630 4.062.095 
TOTAL 32.496.756 

Costo anual de mantención 2% 27.080.630 541.613 



Dren Colector 19 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 686.610 

Excavación de zanjas 724 m3 1.615 1.169.074 
Colocación de tuberías 381 m 255 97.270 
Colocación Geotextil 1,1 JH 7.225 7.948 
Relleno de tierra a mano 13 JH 8.500 106.997 

Relleno de tierra con maquinaria 724 m3 1.303 942.802 
Materiales 

Geotextil 200 g/m2 (Bidim) 197 m2 466 91.499 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 401 m 1.110 445.301 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 476.813 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 241.500 

Subtotal 4.266.495 
Gastos Generales 5% 4.266.495 213.325 
Utilidades 15% 4.266.495 639.974 
TOTAL 5.119.794 

Costo anual de mantención 2% 4.266.495 85.330 



Dren Colector 20 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,2 km 1.800.000 315.360 

Excavación de zanjas 338 m3 1.615 546.437 
Colocación de tuberías 175 m 255 44.676 
Colocación Geotextil 0,5 JH 7.225 3.613 
Relleno de tierra a mano 6 JH 8.500 49.144 

Relleno de tierra con maquinaria 338 m3 1.303 440.675 
Materiales 

Geotextil 200 g/m2 (Bidim) 90 mz 466 41.965 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 184 m 1.110 204.232 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaj_e 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 1 unidad 250.000 219.000 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 111.927 

Subtotal 1.977.369 
Gastos Generales 5% 1.977.369 98.868 
Utilidades 15% 1.977.369 296.605 
TOTAL 2.372.843 

Costo anual de mantención 2% 1.977.369 39.547 



Dren Colector 21 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,4 km 1.800.000 655.362 

Excavación de zanjas 696 m3 1.615 1.123.932 
Colocación de tuberías 364 m 255 92.843 
Colocación Geotextil 1,0 JH 7.225 7.225 
Relleno de tierra a mano 12 JH 8.500 102.127 

Relleno de tierra con maquinaria 696 m3 1.303 906.397 
Materiales 

Geotextil 200 g/m2 (Bidim) 219 mz 466 101.933 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 320 m 1.110 355.577 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 62 m 2.538 157.364 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 455.113 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 237.513 

Subtotal 4.196.069 
Gastos Generales 5% 4.196.069 209.803 
Utilidades 15% 4.196.069 629.410 
TOTAL 5.035.282 

Costo anual de mantención 2% 4.196.069 83.921 



Dren Colector 22 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 548.982 

Excavación de zanjas 732 m3 1.615 1.181.992 
Colocación de tuberías 305 m 255 77.772 
Colocación Geotextil 0,9 JH 7.225 6.503 
Relleno de tierra a mano 10 JH 8.500 85.550 

Relleno de tierra con maquinaria 900 m3 1.303 1.172.315 
Materiales 

Geotextil200 g/m2 (Bidim) 102 m2 466 47.708 
Hilo amarre Geotextil 0,1 Kg 3.416 342 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 320 m 586 187.532 
Tubería drenaje 100 mm m 1.110 o 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 381.238 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 221.396 

Subtotal 3.911.330 
Gastos Generales 5% 3.911.330 195.566 
Utilidades 15% 3.911.330 586.699 
TOTAL 4.693.595 

Costo anual de mantención 2% 3.911.330 78.227 



Dren Colector 23 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,1 km 1.800.000 2.046.852 

Excavación de zanjas 1.582 3 1.615 2.554.369 m 
Colocación de tuberías 1.137 m 255 289.971 
Colocación Geotextil 3,2 JH 7.225 23.120 
Relleno de tierra a mano 38 JH 8.500 318.968 

Relleno de tierra con maquinaria 1.741 m3 1.303 2.267.340 
Materiales 

Geotextil 200 g/m2 (Bidim) 849 2 466 395.473 m 
Hilo amarre Geotextil 1,0 Kg 3.416 3.416 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 315 m 1.110 349.713 
Tubería drenaje 160 mm 880 m 2.037 1.792.708 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.421.425 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 693.801 

Subtotal 12.257.155 
Gastos Generales 5% 12.257.155 612.858 
Utilidades 15% 12.257.155 1.838.573 
TOTAL 14.708.586 

Costo anual de mantención 2% 12.257.155 245.143 



Dren Colector 24 Cantidad unidad Precio unitario Total 

Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,3 km 1.800.000 2.266.740 

Excavación de zanjas 2.676 m3 1.615 4.321.458 
Colocación de tuberías 1.259 m 255 321.122 
Colocación Geotextil 3,6 JH 7.225 26.010 
Relleno de tierra a mano 42 JH 8.500 353.234 

Relleno de tierra con maquinaria 2.676 m3 1.303 3.485.047 
Materiales 

Geotextil 200 g/m2 (Bidim) 2.187 mz 466 1.018.142 
Hilo amarre Geotextil 2,4 Kg 3.416 8.198 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 254 m 1.110 281.717 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm 54 m 2.538 137.327 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm 1.014 m 11.102 11.261.808 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.574.125 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 1.587.663 

Subtotal 28.048.719 
Gastos Generales 5% 28.048.719 1.402.436 
Utilidades 15% 28.048.719 4.207.308 
TOTAL 33.658.463 

Costo anual de mantención 2% 28.048.719 560.974 



Dren Colector 25 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,8 km 1.800.000 3.289.374 

Excavación de zanjas 5.886 m3 1.615 9.506.285 
Colocación de tuberias 1.827 m 255 465.995 
Colocación Geotextil 5,2 m 7.225 37.570 
Relleno de tierra a mano 60 m 8.500 512.594 

Relleno de tierra con maquinaria 5.886 m3 1.303 7.666.359 
Materiales 

Geotexti1200 g/m2 (Bidim) 1.460 m2 466 679.807 
Hilo amarre Geotextil 1,6 Kg 3.416 5.466 
Tuberia drenaje 50 mm m 476 o 
Tuberia drenaje 65 mm m 586 o 
Tuberia drenaje 100 mm 715 m 1.110 793.406 
Tubería drenaje 160 mm 448 m 2.037 913.062 
Tuberia drenaje 200 mm 756 m 2.538 1.918.426 
Tubería drenaje 300 mm m 8.174 o 
Tuberia drenaje 400 mm m 11.102 o 
Tuberia drenaje 600 mm m 27.499 o 
Cámaras de observación 9 unidad 250.000 2.284.288 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 1.768.725 

Subtotal 31.247.482 
Gastos Generales 5% 31.247.482 1.562.374 
Utilidades 15% 31.247.482 4.687.122 
TOTAL 37.496.979 

Costo anual de mantención 2% 31.247.482 624.950 



Dren Colector 26 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,3 km 1.800.000 621.810 

Excavación de zanjas 741 m3 1.615 1.196.708 
Colocación de tuberías 345 m 255 88.090 
Colocación Geotextil 1,0 lli 7.225 7.225 
Relleno de tierra a mano 11 lli 8.500 96.899 

Relleno de tierra con maquinaria 741 m3 1.303 965.087 
Materiales 

Geotextil 200 g/m2 (Bidiml 164 m2 466 76.364 
Hilo amarre Geotextil 0,2 Kg 3.416 683 
Tubería drenaje 50 mm 58 m 476 27.806 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 301 m 1.110 334.570 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 431.813 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 230.823 

Subtotal 4.077.879 
Gastos Generales 5% 4.077.879 203.894 
Utilidades 15% 4.077.879 611.682 
TOTAL 4.893.455 

Costo anual de mantención 2% 4.077.879 81.558 



Dren Colector 27 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,5 km 1.800.000 859.536 

Excavación de zanjas 1.010 m3 1.615 1.631.865 
Colocación de tuberías 478 m 255 121.768 
Colocación Geotextil 1,4 JH 7.225 10.115 
Relleno de tierra a mano 16 JH 8.500 133.944 

Relleno de tierra con maquinaria 1.010 m3 1.303 1.316.020 
Materiales 

Geotextil200 g/m2 (Bidim) 246 2 466 114.379 m 
Hilo amarre Geotextil 0,3 Kg 3.416 1.025 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 501 m 1.110 556.650 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 2 unidad 250.000 596.900 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 320.532 

Sub total 5.662.733 
Gastos Generales 5% 5.662.733 283.137 
Utilidades 15% 5.662.733 849.410 
TOTAL 6.795.280 

Costo anual de mantención 2% 5.662.733 113.255 



Dren Colector 28 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 0,7 km 1.800.000 1.171.728 

Excavación de zanjas 1.339 m3 1.615 2.163.348 

Colocación de tuberías 651 m 255 165.995 

Colocación Geotextil 1,9 m 7.225 13.728 
Relleno de tierra a mano 21 m 8.500 182.594 

Relleno de tierra con maquinaria 1.708 m3 1.303 2.224.396 
Materiales 

Geotextil 200 g/m2 (Bidim) 335 m2 466 155.922 
Hilo amarre Geotextil 0,4 Kg 3.416 1.366 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm m 586 o 
Tubería drenaje 100 mm 684 m 1.110 758.831 
Tubería drenaje 160 mm m 2.037 o 
Tubería drenaje 200 mm m 2.538 o 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 3 unidad 250.000 813.700 

Boca salida colector global 100.000 o 
Alcantarilla Cruce Camino global 1.306.127 o 

Imprevistos 6% 459.096 

Subtotal 8.110.705 
Gastos Generales 5% 8.110.705 405.535 
Utilidades 15% 8.110.705 1.216.606 
TOTAL 9.732.846 

Costo anual de mantención 2% 8.110.705 162.214 



Dren Colector 29 Cantidad unidad Precio unitario Total 
Alternativa Propuesta - Precios Sociales $ $ 

Trazado de obras y topografia 1,2 km 1.800.000 2.233.422 

Excavación de zanjas 2.467 m3 1.615 3.984.322 
Colocación de tuberías 1.241 m 255 316.401 
Colocación Geotextil 3,5 JH 7.225 25.288 
Relleno de tierra a mano 41 JH 8.500 348.042 

Relleno de tierra con maquinaria 2.467 m3 1.303 3.213.163 
Materiales 

Geotextil200 g/m2 (Bidim) 1.050 m2 466 489.046 
Hilo amarre Geotextil 1,2 Kg 3.416 4.099 
Tubería drenaje 50 mm m 476 o 
Tubería drenaje 65 mm 202 m 586 118.383 
Tubería drenaje 100 mm 188 m 1.110 208.965 
Tubería drenaje 160 mm 90 m 2.037 183.400 
Tubería drenaje 200 mm 822 m 2.538 2.087.007 
Tubería drenaje 300 mm m 8.174 o 
Tubería drenaje 400 mm m 11.102 o 
Tubería drenaje 600 mm m 27.499 o 
Cámaras de observación 6 unidad 250.000 1.550.988 

Boca salida colector 1 global 100.000 100.000 
Alcantarilla Cruce Camino 1 global 1.306.127 1.306.127 

Imprevistos 6% 970.119 

Subtotal 17.138.773 
Gastos Generales 5% 17.138.773 856.939 
Utilidades 15% 17.138.773 2.570.816 
TOTAL 20.566.527 

Costo anual de mantención 2% 17.138.773 342.775 
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ANEXO 7.1 

RESUMEN DE FLUJOS UNITARIOS 



ANEX07.1 .1 

RESUMEN DE FLUJOS UNITARIOS 

VALORES PRIVADOS 



Cuadro 1 

Resumen de los Ingresos Brutos a nivel de Ca.sos, a Vu lor<'s Privados (S) 

Caso 1 Caso2 Caso3 Caso4 

AciUal Proyecto Actual Proyecto Actual Proyecto Actual Pro:rcclo 

1 996.643 1.021.610 1.684.396 1.628.698 3.995.786 3.667.183 5.858.268 5.233.951 

1 996.643 1.049.767 1.684.396 1.571.806 3.995.786 3.351.809 5.859.070 4.643.724 

3 996.643 1.081.113 1.684.396 1.513.721 3.995.786 3.071.316 5.859.874 4.124.249 

4 996.643 1.171.092 1.684.396 1.563.048 3.995.786 3.77 1.671 5.860.680 4.537.876 

5 996.643 1.298.644 1.684.396 1.689.94 1 3.995.786 5.134.375 5.861.487 5.581.365 

6 996.643 1.421.059 1.684.396 1.813.367 3.995.786 6.426.52 1 5.862.296 6.583.122 

7 996.643 1.574.000 1.684.396 2.0 11 .607 3.995.786 8.322. 159 5.863. 106 8.049.978 

8 996.643 1.783.995 1.684.396 2.355.58 1 3.995.786 11.350.451 5.863.91R 10.463.373 

9 996.643 2.032.445 1.684.396 2.8 19.9 11 3.995.786 15.268.697 5.864.732 13.548.006 

JO 996.643 2.319.288 1.684.396 3.420. 792 3.995.786 20.208.830 5.865.547 17.40 1.1 86 

11 996.643 2.427.732 1.684.396 3.603.349 3.995.786 21.778.122 5.866.364 18.362. 181 

11 996.643 2.531.845 1.684.396 3.787.527 3.995.786 23.294.653 5.867. 182 19.247.239 

/3 996.643 2.631.628 1.684.396 3.973.326 3.995.786 24.794.5 10 5.868.002 20.090.340 

14 996.643 2.727.079 1.684.396 4.160.747 3.995.786 26.277.693 5.868.824 20.891.486 

15 996.643 2.818.200 1.684.396 4.349.789 3.995.786 27.744.201 5.869.648 21.650.676 

16 996.643 2.904.990 1.684.396 4.540.452 3.995.786 27.745.113 5.870.473 21.650.676 

17 996.643 2.987.449 1.684.396 4.732.737 3.995.786 27.746.026 5.871.299 21.650.676 

18 996.643 3.065.576 1.684.396 4.926.M2 3.995.786 27.746.942 5.872.128 21.650.676 

/ 9 996.643 3.069.445 1.684.396 4.927.641 3.995.786 27.747.859 5.872.958 21.650.676 

10 996.643 3.073.320 1.684.396 4.928.6-11 3.995.786 27.748.778 5.873.790 21.650.676 

11 996.643 3.077.204 1.684.396 4.929.6-13 3.995.786 27.749.699 5.874.623 21.650.676 

11 996.643 3.081.095 1.684.396 4.930.648 3.995.786 27.750.62 1 5.875.458 21.650.676 

1J 996.643 3.084.995 1.684.396 4.931.654 3.995.786 27.751.546 5.876.295 21.650.676 

u 996.643 3.088.902 1.684.396 4.932.1\62 3.995.786 27.752.472 5.877.133 21.650.676 

15 996.643 3.092.816 1.684.396 4.933.1\73 3.995.781\ 27.753.400 5.877.973 2 1.650.676 

16 996.643 3.096.739 1.684 396 4.934.685 3.995.786 27.754.33 1 5.878.8 15 2 1.008.750 

17 996.643 3.1 00.670 1.684.396 4.935.699 3.995.786 27.755.262 5.879.658 2 1.008.750 

18 996.643 3.104.608 1.684.396 4.936.7 16 3.995.786 27.756. 196 5.880.503 2 1.094.126 

19 996.(143 3.108.554 1.684.396 4.937.734 3.995.786 27.757.132 5.8R 1.350 21.190.607 

JO 996.643 3.1 12.508 1.684.396 4.93R.755 3.995.786 27.758.069 5.8R2.199 21.350.897 



Cuadro 1 

Rcsumeu de los Ingresos Brutos a nivel de Casos, a Valores Privados($) 

Caso 5 Caso 6 Ca~o 7 Caso 8 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 2.938.378 7.144.096 22.855.788 20.618.52 1 105.007.326 91.420.857 o 79 1.559 

2 2.944.254 8.955.203 22.855.788 18.560.8 16 105.007.326 78.7 13.635 o 1.583. 11 8 

3 2.950.1 43 11.3 14.010 22.855.788 16.766.5 17 105.007.326 66.885.660 o 2.374.676 

4 2.956.043 13.283.488 22.855.7SR 20.863.4 15 105.007.326 77.696.8 11 o 9.2 12. 142 

5 2.96 1.955 15.8 14.392 22.855.788 29.116. 182 105.007.326 103.390.189 o 20.432.587 

6 2.967.879 17.896.077 22.855.788 37.374.59-l 105.007.326 127.443.919 o 31.591.996 

7 2.973.815 19.977.718 22.855.788 49.02 1.776 105.007.326 16-1.167.371 o 47.013.070 

8 2.979.763 22.059.317 22.855.788 66.540.0 13 105.007.326 223.5 14.30!1 o 69.932.011 

9 2.985.722 24. 140.87 1 22.855.788 87.298.146 105.007.326 297.447.325 o 98.264.711 

JO 2.99 1.694 26.222.382 22.855.788 113.296.4 18 105.007.326 388.618.800 12.77 1.837 136.101.085 

11 2.997.677 24.529.534 22.855.788 120.572.236 105.007.326 408.32 1.506 o 147.369.690 

12 3.003.672 26.702.040 22.855.788 127.526.555 105.007.326 426.449.951 () 160.766.935 

13 3.009.680 31.006.836 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

14 3.015.699 32.975.!179 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

15 3.02 1.730 36.629.283 22.855.788 127.526.555 105.007.326 426.449.95 1 o 160.766.935 

16 3.027.774 36.692.248 22.855.788 127.526.555 105.007.326 426.449.95 1 o 160.766.935 

17 3.033.829 36.755.339 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

18 3.039.897 36.818.556 22.855.78!! 127.526.555 105.007.326 426.449.951 o 160.766.935 

19 3.0-15.977 36.881.900 22.855.788 127.526.555 105.007.326 -126.-149.951 o 160.766.935 

20 3.052.069 36.945.370 22.855.78!! 127.526.555 105.007.326 426.449.951 o 160.766.935 

21 3.058.173 31.862.173 22.855.788 127.526.555 105.007.326 426.449.95 1 () 160.766.935 

2Z 3.064.289 32.468.650 22.855.788 127.526.555 105.007.326 426.449.951 12.77 1.!!37 160.766.935 

23 3,070.4 18 35.452. 138 22.855.788 127.526.555 105.007.326 426.449.95 1 o 160.766.935 

24 3.076.559 35.5 16. 11 8 22.855.788 127.526.555 1 05.007.32(> 426.449.95 1 o 160.766.935 

25 3.082.7 12 37.264.630 22.855.788 127.526.555 105.()()7.326 426.449.95 1 o 160.766.935 

26 3.088.877 37.328.866 22.855.788 116.526.019 105.007.326 41 5.157.745 o 15-1.618.697 

27 3.095.055 37.393.230 22.855.788 116.526.019 105.007.326 415.157.745 o 154.6 18.697 

28 3.101.245 37.457.723 22.855.788 116.861.400 105.007.326 41 5. 157.745 o 154.618.697 

29 3.107.448 37.522.345 22.855.788 118.237.920 105.007.326 416.486.240 (1 155.342.0 19 

30 3. 113.663 37.587.096 22.855.788 120.363.85 1 105.007.326 41 8.4 78.982 o 156.427.002 



Cuadro 2 

Resumen de los Costos Directos de Producción a nivel de Casos, a Valores Prh·ados (S) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actua l l>royccto Actual Proyecto Actual Proyecto Actual Proyecto 

1 753.783 763.636 1.273.945 1.258.936 2.830.873 2.752.823 4.061\.065 3.797.238 

2 753.783 778.540 1.273.945 1.250.130 2.830.873 2.712.133 4.06R.469 3.575.095 

3 753.783 798.203 1.273.945 1.247.741 2.830.873 2.751.213 4.068.873 3.453.348 

4 753.783 853.973 1.273.9-15 1.313.976 2.830.873 3.298.992 4.069.279 3.812.555 

5 753.783 909.795 1.273.945 1.383.672 2.830.873 3.817.101 4.069.685 4.145.693 

6 753.783 959.589 1.273.945 1.444.292 2.830.873 4.294.885 4.070.092 4.451.183 

7 753.783 1.036.163 1.273.945 1.567. 163 2.830.873 5.064.157 4.070.500 5.006.596 

8 753.783 1.1 26.732 1.273.945 1.730.892 2.830.873 6. 106.065 4.070.908 5.784. 133 

9 753.783 1.218.2 14 1.273.945 1.909.291 2.830.873 7.254.374 4.07 1.318 6.549.402 

JO 753.783 1.349.608 1.273.945 2.202.670 2.830.873 8.883.351 4.071.728 7.758. 120 

11 753.783 1.397.236 1.273.945 2.300.018 2.830.873 9.460.183 4.072. 139 8.036.378 

12 753.783 1.442.69 1 1.273.945 2.398.179 2.830.873 10.018.485 4.072.551 8.285.545 

13 753.783 1.485.972 1.273.945 2.497.154 2.830.873 10.569.394 4.072.964 8.516.107 

14 753.783 1.527.080 1.273.945 2.596.942 2.830.873 11.112.908 4.073.378 8.728.065 

15 753.783 1.566.014 1.273.945 2.697.545 2.830.873 11.649.029 4.073.792 8.921.419 

16 753.783 1.602.775 1.273.945 2.798.961 2.830.873 11 .649.029 4.074.207 8.921.419 

17 753.783 1.637.362 1.273.945 2.90 1.1 90 2.830.873 11 .649.029 4.074.624 8.921.419 

18 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11 .649.029 4.075.040 8.92 1.419 

19 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.075.458 8.92 1.419 

10 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11 .649.029 4.075.877 8.92 1.4 19 

21 753.7&3 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.076.296 8.921.4 19 

11 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11 .649.029 4.076.7 16 8.921.4 19 

13 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.077.13!1 8.921.419 

24 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.077.560 8.921.419 

15 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.077.982 8.921.419 

26 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11 .649.029 4.078.406 8.742.407 

27 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.078.1\3() 8.752.741 

28 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11 .649.029 4.079.256 8.824.023 

29 753.783 1.669. 776 1.273.945 3.004.233 2.830.873 11 .649.029 4.079.6l!2 8.866.467 

30 753.783 1.669.776 1.273.945 3.004.233 2.830.873 11.649.029 4.0RO. I09 8.903.813 



Cuadro 2 

Resumen de los Costos Di rectos de Producción a nh·ef de Casos, o Va lores Prh'ados (S) 

Caso 5 Caso6 Caso 7 Caso 8 

Actual Proyecto AciUal Proyecto Actual f>royecto Actunl Proyecto 

1 1.604.032 3.943. 798 15.272.387 11.743.853 70. 166.58 1 52.70 1.186 86.869 899.532 

2 1.607.240 4.910. 146 15.272.387 11.272.509 70. 166.58 1 49.09 1.938 86.869 1.875.059 

3 1.610.455 6.006.821 15.:!72.387 11.222.638 70.166.581 46.916.210 86.869 3.155.198 

1 1.613.675 7.026.078 15.272.3117 13.701.959 70.166.58 1 54.466.268 43..135 7.406.371 

5 1.616.903 8.133.310 15.272.387 16.017.321 70.166.581 61.347.502 43.435 11.457.379 

6 1.620.137 9.170.155 15.272.387 18.217.108 70.166.581 67.193.957 43.435 15.29 1.907 

7 1.623.377 10.206.995 15.272.3R7 21.814.243 70. 161\.581 78.770.012 43.435 20.962.788 

8 1.626.624 11.2-13.832 15.272.387 26.579.903 70. 166.51!1 94.523.570 43..135 28.234.283 

9 1.629.1177 12.280.664 15.272.387 31.386.997 70. 166.5!\ 1 111 .944.743 43.435 36.522.000 

JO 1.633. 137 13.3 17.492 15.272.387 38.284.939 70. 166.5R 1 136.154.362 43.435 47. 124.343 

11 1.636.403 13.891.323 15.272.387 40.442.834 70.166.58 1 141.966. 11 6 81\.869 51.836.054 

12 1.639.1\76 14.715.509 15.272.387 42.523.5 13 70.166.51! 1 147.399.772 86.81\9 56.540.525 

13 1.642.955 16.199.206 15.272.387 44.392.514 70. 166.58 1 155.250.836 86.869 56.540.525 

u 1.646.241 17.218.421 15.272.387 44.392.514 70. 166.58 1 155.250.836 86.869 56.540.525 

15 1.649.533 18.501.567 15.272.387 44.392.514 70. 166.581 155.250.836 R6.869 56.540.525 

16 1.652.833 18.491.459 15.272.387 44.392.514 70. 166.58 1 155.250.836 43.435 56.540.525 

17 1.656.138 1 ~.481.35 1 15.272.387 4-1.392.5 14 70.166.58 1 155.250.836 43.435 56.540.525 

18 1.659.451 18.471.243 15.272.387 44.392.5 14 70. 166.58 1 155.250.836 43.435 56.540.525 

19 1.662.769 18.461.135 15.272.387 44.392.5 14 70. 166.58 1 155.250.836 43.435 56.540.525 

20 1.666.095 1 !!.451.028 15.272.387 44.392.5 14 70. 166.581 155.250.836 43.-135 56 540.525 

21 1.669.427 17.809.567 15.272.387 44.392.5 14 70.166.58 1 155.250.R36 43.435 56.540.525 

22 1.672.766 17.586.280 15.272.387 44.392.5 14 70.166.58 1 155.250.836 43.435 56.540.525 

23 1.676.112 18.156.770 15.272.387 44.392.5 14 70.166.581 155.250.836 !16.869 56.540.525 

2./ 1.679.464 18.146.662 15.272.387 4·092.514 70.166.581 155.250.836 86.869 56.540.525 

15 1.682.823 18..100.489 15.27:!.387 44.392.5 1-1 70.166.581 155.250.836 1!6.869 56.540.525 

26 1.686.1118 18.390.381 15.272.31!7 41.810.519 70.11\6.5!11 152.748.655 X6.R69 55.17!1.169 

27 1.689.561 18.380.273 15.272.387 42.066.976 70. 1M.58 1 153.036.143 86.X69 55.334.697 

28 1.692.940 11!.370. 165 15.272.387 42.524.550 70. 166.58 1 153.272.6 16 43.435 55.463.449 

29 1.696.326 18.360.057 15.272.387 43. 15 1.681 7U. IM.5RI 153.885.78 1 43.435 55.797.297 

JO 1.699.718 18.349.950 15.272.387 43.49-1.998 70. 166.51! 1 154.1 47.63 1 43.435 55.939.866 



Cuadro 3 

Resumen de los Costos de Transrcr·cncia y Capacitación n nh·cl de Casos, a valores l'rivados (S) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual l' royecto AclUal Proyecto Actual Proyecto Actual Proyecto 

1 o 2 11.817 o 476.505 o 1.171.095 o 941.826 

2 o 211.817 o 476.505 o 1.171.095 o 941.826 

3 o 211.817 o 476.505 o 1.171.095 o 941.826 

4 o 211.817 o 476.505 o 1.171.095 o 9-11.826 

5 o 2 11.8 17 o 476.505 o 1.171.095 o 94 1.826 

6 o 2 11.8 17 o 476.505 o 1.1 71.095 o 94 1.826 

7 o 158.8 17 o 423.505 o 1.1 18.095 o 888.826 

8 o 158.8 17 o 423.505 o 1.11 8.095 () 888.826 

9 o 158.8 17 o 423.505 o 1.11 8.095 o 888.826 

10 o 158.8 17 o 423.505 o 1.11 8.095 o 888.826 

11 o 158.8 17 o 423.505 o 1.118.095 o 888.826 

12 o 158.817 o 423.505 o 1.118.095 o 888.826 

13 o 123.235 o 401.477 o 1.131.633 o 890.624 

14 o 123.235 o 401.477 o 1.131.633 o 890.624 

15 o 123.235 o 401.477 o 1.1 31.633 o 890.624 

16 o 134.627 o 448.870 o o o o 
17 o 134.627 o 448.870 o o () o 
18 o 134.627 o 448.870 o o () o 
19 o o o o o o () o 
20 o o o o o o () o 
21 o o o o o o o o 
22 o o o o o o o o 
23 o o o o o o o o 
u o o o o o o o o 
25 o o o o o o () o 
26 o o o o () o o o 
27 o o o () o o (1 o 
28 o () o o () o o () 

29 o o o o o u o () 

30 o o o o o o o o 



Cuadro 3 

Resumen de los Costos de Transfer encia y Capacitación a ni\'el de Casos, a valor es Pri\•ados (S) 

raso 5 C'aso 6 Caso 7 Caso8 

Actual Proyecto Actual Proyecto Actual Proyecto Actua l Proyecto 

1 o 1.650.695 o 2.928.038 o 9.502.005 () 3.5 16.546 

2 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

J o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

4 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

5 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

6 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

7 o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.546 

a o 1.597.695 () 2.875.038 o 9.449.005 o :>.463.546 

9 o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.546 

/0 o 1.597.695 o 2.875.038 o 9.449.005 () 3.463.546 

11 o 1.597.695 o 2.875.038 () 9.449.005 o 3.463.546 

/ 2 o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.546 

13 o 1.635.789 o o () o o o 
14 o 1.635.789 o o o o o o 
/S o 1.635.789 o o o o () o 
/6 o o o o o o o o 
17 o o o o o o o () 

18 o o o () () o o o 
19 o () o o o o o o 
2() o o o o o o o o 
21 o o o o o o o o 
12 o o o o () o o () 

23 o o o o o o o o 
u o o o () o o () o 
25 o o o o o o o o 
26 o o o o o o () o 
27 o () o () o o () o 
28 o o () () () o () o 
29 o o o o o o () o 
30 o o o o o o o o 



Cuadro 4 

Resumen de los Costos de Asesoría Tecnológic:l Permanente a nh·el de Casos. a Va lores Privados ($) 

C'nso 1 Cnso2 Caso 3 C'nso 4 

Actual Proyecto Aclllal l'royccto Actual Po·oyccto Actunl Proyecto 

1 o o o o o o o o 
2 o o o o o o o o 
J o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o o o 
8 o o o o o o () o 
9 o o o o o o o o 
10 o o o o o o o o 
JI o o o o o o o o 
12 o o o o o o o o 
13 o o o o o o o o 
14 o o o o o o o o 
15 o o o o o o o o 
16 o o o o o 814.791 o 639.401 

17 o () o o o 814.791 o 639.40 1 

18 o o o o o 814.791 o 639.40 1 

/9 o 105.8 17 o 370.505 o 1.()65.095 o 835.826 

20 o 105.8 17 o 370.505 o 1.065.095 o 835.826 

21 o 105.8 17 o 370.505 o 1.065.095 () 835.826 

22 o 105.817 o 370.505 o 1.065.095 o 8.\5.826 

23 o 105.817 o 370.505 o 1.065.095 o 835.826 

24 o 105.8 17 o 370.505 o 1.065.095 o 835.826 

25 o 105.8 17 o 370.505 o 1.065.095 o 8.\5.826 

26 o 105.8 17 o 370.505 o 1.065.095 () 8.\5.826 

27 o 105.8 17 o 370.505 () 1.065.095 () 835.826 

28 o 105.8 17 o 370.505 o 1.065.095 o 835.826 

29 o 105.8 17 o .170 505 o 1.065.095 () 835.826 

JO o 105.817 o 370505 o 1.065.095 () 835.826 



Cuadro 4 

Resum en de los Costo• de Asesoría Tecnológica l'cl"lnancntc a nh cl de Casos, a Valores Prhados (S) 

Caso S Caso 6 Caso 7 Caso 8 

Actual Proyecto Actual Proyecto 1\ ctual Proyecto Actunl Proyecto 

1 o o o o o o o o 
1 o o o o o o o o 
J o o o o o o o o 
4 () o o o o o () o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o () o 
8 o o o o o o () o 
9 o o o o o o o o 
10 o o o o o o () o 
11 o o o o o o o o 
12 o o o o o o o o 
/J o o o 1 875. 134 o 6.2-t\.279 o 2.266.175 

14 o o o 1.875.134 o 6.2-H.279 o 2.266.175 

15 o o o 1.875.134 o 6.2-13.279 o 2.266.175 

16 o 1.1 81.681 o 2.158.840 o 7 187.883 () 2.609.045 

17 o 1.181.681 o 2.158.840 o 7.187.883 o 2.609.045 

18 o 1.1 81.681 o 2.158.840 o 7. 187.883 () 2.609.045 

19 o 1.544 695 o 2.822.038 o 9.396.005 () J-4 10.546 

20 o 1.544.695 o 2.822.038 o 9.396.005 o .l.4 1 0.546 

21 o 1.544.695 o 2.822.038 () 9.396.005 o 3.4 10.546 

21 o 1.544 695 o 2.822.038 o 9 .. l96.005 o 3.410.546 

23 o 1 544.695 o 2 822.038 o 9.396.005 o 3.-110.546 

24 o 1.544.695 o 2.822.038 o 9.396.005 () 3.410.546 

25 o 1.544.695 o 2.822.038 o 9.396.005 o 3..110.546 

26 o 1.544.695 o 2.822.038 o 9.396.005 () 3.-1 10.546 

27 o 1.544.695 o 2.822.0J8 o 9.396 005 o H I0.546 

28 o 1.544.695 () 2.822.038 () 9.396.005 () .1.4 1() 546 
19 o 1.544.695 o 2.822.038 () 9..196.005 () 3.4 10.54(> 
.10 o 1.544.695 o 2.822.038 o 9.396.005 o 3.410.546 



Cuadro 5 

Resumen de los Coseos de 111\'ersión lnl rapredial a nivel de Casos, u Valores Privados (S) 

Caso 1 Caso 2 Caso 3 Caso4 

Acwal Proyecto AciUHI Proyecto Accunl Proyecto i\ctunl Proyecto 

1 18.366 142.372 31.040 249.336 54.941 3.768.979 75.034 1.454.413 

2 o 2.952 o 5.362 o 88.177 o 48.937 

3 o o o o o o o 69.213 

4 o 88.831 o 174.010 o 3.4-11.553 o 1.513.896 

5 o o o o o 133.123 o 732 

6 451.792 249.140 763.560 528.527 1.323.000 771.476 1.1106.840 845.788 

7 o o o o o 643.206 o 573. 160 

8 o 154.526 o 356.682 o 360.889 o 80.198 

9 o o o o o o o o 
/0 o o o o o 440.285 o 260.689 

11 o o o o o o o o 
12 o o o o 275.625 38.699 376.425 33.954 

13 o o o o o o o o 
14 o o o o o o o o 
15 o 213.823 o 697. 196 o 963.342 o 566.897 

16 o o o o o 133.123 o o 
17 451.792 12.809 763.560 47.021 1.323.000 27.734 1.806.!140 o 
18 o o o o o 963.342 () 566.897 

19 o 217.547 o 851.25 1 o 269.944 o 4.389 

20 o o o o o o o o 
21 o o o o o 368.4 12 o 143.919 

22 o o o o o o o 2.195 

23 o o o o 275.625 o 376.425 o 
24 o o o o o o o o 
25 o o o o o o o -1.389 

26 o 217.547 o 85 1.251 o 963.342 o 1.254.-193 

27 o o o o o 133.123 o 17.7 12 

28 451.792 o 763.560 o 1.323.000 27.734 I.X06.R40 o 
29 o o o o o 963.342 o 56ó.R97 

30 o 217.547 o 85 1.251 o 269.944 o o 



Cuadro S 

Resumen de los Costos de ln\'ersión lntrapredial a ni,·el de Casos, a Valores Prh•ndos (S) 

Caso 5 Caso t\ Caso 7 CasoS 

Actual Proyecto Actual Proyecto 1\ctunl Proyecto Actua l Proyecto 

1 o 242.609 245.820 8.112.035 1.1 29.382 29.025.2 12 o 7.347.257 

;¡ o o o 298. 108 o 847.966 () 29 1.1 87 

3 o o o 692.841 o o o 426.590 

.¡ o o o 7.101.935 o 26.151.038 o 8.218.097 

5 o o o 3.175.541 o 1.007.039 o 3.857.652 

6 o o 5.822.725 2.364.591 26.751.594 9.575.004 o 329.120 

7 o () o 3.447.068 o 11.394.055 () 3.519.926 

8 o o o 690.512 o 1.490.943 () 859.379 

9 o o o 8.234.360 o 12.840. 135 () 9.6 18.553 

10 o () o 927.956 () 2. 132.816 o 1. 169.92 1 

11 o 2.668.701 o 1.294.258 o o 5.523.989 2.024.495 

12 o o 5.822.725 408.646 26.751.594 o 5 15.398 493.865 

13 o o o 6.949.698 o o o 8.398.989 

14 o o o 408.646 o o o 493.81\5 

15 o o o 4.144.087 o 11.314.115 o 5.501.279 

16 o o o 611.730 o 690.259 o 739.301 

17 o o 5.822.725 7.085.709 26.751.594 462.283 o 8.563.363 

/8 o o o 3.073.741 o 11.086.140 o 4.207.723 

/ 9 o o o 1.579.144 () 509.778 o 1.887.622 

20 o o o 3. 154.788 o 11.361.610 o 4.305.672 

21 o 3.639. 138 o 7.203.325 o 832.744 o 8.695.088 

22 o o o 417.267 o () () 493.865 

23 o o 5.822.725 1..111.918 26.751.594 o 5.523.9!19 1.706.359 

2-1 o o o 408.646 o o 515.3911 493.865 

25 o o o 6.966.9-10 o o o 8.398.989 

16 o o o 12.698.273 o 20.445.498 o 9.260.524 

17 o o o 1.8 14.630 () 863.460 o 2.041\.097 

18 o o 5.822.725 544.657 26.751.594 462.283 o 658.239 

29 o o o 9.6 14.793 () 11.086.140 o 12. 112.847 

30 o o o 558.630 o 509.778 o 675.127 



Cuadro 6 

Resumen de los Gastos Indirectos a ni vel de Casos, n Valores Prhndos {S) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actua l Proyecto Actual Proyecto Actual Proyecto 

1 37.689 38.1 82 63.697 62.947 113.235 110. 113 162.723 151.890 

2 37.689 38.927 63.697 62.507 113.235 108.485 162.739 143.004 

3 37.689 39.910 63.697 62.387 113.235 110.049 162.755 138.134 

4 37.689 42.699 63.697 65.699 113.235 131.960 162.771 152.502 

5 37.689 45.490 63.697 69.184 113.235 152.684 162.787 165.828 

6 37.689 47.979 63.697 72.2 15 113.235 17 1.795 162.8().1 178.047 

7 37.689 51.808 63.697 78.358 113.235 202.566 162.820 200.264 

8 37.689 56.337 63.697 86.545 11 3.235 244.243 162.836 231.365 

9 37.689 60.91 1 63.697 95.465 113.235 290. 175 162.853 261.976 

JO 37.689 67.480 63.697 110. 133 113.235 355.334 162.869 310.325 

JI 37.689 69.862 63.697 115.001 113.235 378.407 162.886 32 1.455 

12 37.689 72.135 63.697 119.909 113.235 400.739 162.902 331.422 

13 37.689 74.299 63.697 124.858 113.235 422.776 162.919 340.644 

14 37.689 76.354 63.697 129.847 113.235 444.5 16 162.935 349.123 

15 37.689 78.301 63.697 134.877 113.235 465.961 162.952 356.857 

/6 37.689 80.139 63.697 139.948 113.235 465.961 162.968 356.857 

17 37.689 81.868 63.697 145.060 113.235 465.961 162.985 356.857 

18 37.689 83.489 63.697 150.2 12 113.235 465.961 163.002 356.857 

19 37.689 83.489 63.697 150.2 12 11 3.235 465.961 163.01!! 356.857 

20 37.689 83.489 63.697 150.2 12 11 3.235 465.961 163.035 356.857 

21 37.689 83.489 63.697 150.212 113.235 465.961 163.052 356.857 

22 37.689 83.489 63.697 150.212 113.235 465.961 163.069 356.857 

23 37.689 83.489 63.697 150.212 113.235 465.961 163.086 356.857 

u 37.689 83.489 63.697 150.212 113.235 465.961 163.102 356.857 

25 37.689 83.489 63.697 150.212 113.235 465.961 163. 119 356.857 

26 37.689 83.489 63.697 150.2 12 113.235 465.961 163. 136 349.696 

27 37.689 83.489 63.697 150.212 113.235 465.961 163. 153 350.11 0 

28 37.689 83.489 63.697 150.2 12 11 3.235 465.96 1 163.170 352.961 

29 37.689 83.489 63.697 150.212 11 3.235 465.96 1 163. 187 354.659 

JO 37.689 83.489 63.697 150.212 11 3.235 465.96 1 163.204 356.153 



Cuadro 6 

Resumen de los Gastos Indirectos a nivel de Casos, a Valores Privados (S) 

Caso 5 Caso 6 Caso 7 C 1so 8 

Ac111al Proyecto Actual Proyecto Actua l Proyecto Actual Proyecto 

1 64.161 157.752 458.172 352.316 2.104.997 1.581.036 2.606 26.986 

2 64.290 196.406 458. 172 338.175 2. 104.997 1.472.758 2.606 56.252 

3 M.4 18 240.273 458. 172 336.679 2. 104.997 1.407.486 2.606 94.656 

4 64.547 281.043 458.172 4 11.059 2. 104.997 1.633.988 1.303 222.191 

5 64.676 325.332 458.172 4~0.520 2.104.997 1.840.425 1.303 343.721 

6 64.1!05 366.806 458.172 546.513 2.104.997 2.015.819 1.303 451!.757 

7 64.935 408.280 458.172 654.427 2.104.997 2.363.100 1.303 621!.884 

8 65.065 449.753 458.172 797.397 2. 104.997 2.835.707 1.303 847.028 

9 65.195 49 1.227 458.172 94 1.610 2.104.997 3.358.342 1.303 1.095.660 

10 65.325 532.700 458.172 1.1 48.548 2.104.997 4.084.63 1 1.303 1.413.730 

" 65.456 555.653 45R.I72 1.213.285 2.1 (14.997 4.258.983 2.606 1.555.082 

12 65.587 588.620 458.172 1.275.705 2.104.997 4.421.993 2.606 1.696.216 

13 65.718 647.968 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.216 

14 65.850 688.737 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.2 16 

15 65.98 1 740.063 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.216 

16 66. 11 3 739.658 458. 172 1.331.775 2 104.997 4.657.525 1.303 1.696.2 16 

17 66.246 739.254 458.172 1.331.775 2.104.997 4.657.525 1.303 1.696.216 

18 66.378 731!.850 458.172 1.331.775 2.104.997 -1 .657.525 1.303 1.696.2 16 

19 66.511 738.445 458.172 1.331.775 2.104.997 4.657.525 1.303 1.696.216 

20 66.64.4 738.041 458.172 1.331.775 2.104.997 4.657.525 1.303 1.696.216 

21 66.777 712.383 458.172 1.331.775 2.104.997 4.657.525 1.303 1.696.2 16 

22 66.91 1 703.451 458.172 1.331.775 2.1 04.997 4.657.525 1.303 1.696.2 16 

23 67.()44 726.27 1 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.216 

24 67.179 725.866 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.2 16 

25 67.313 736.020 458.172 1.331.775 2.104.997 4.657.525 2.606 1.696.216 

26 67.448 735.615 458.172 1.254.316 2.104.997 ·U82.460 2.606 1.655.3-15 

27 67.582 735.2 11 458.172 1.262.009 2.104.997 -1.591.084 2.606 1.660.041 

28 67.718 734.1!07 45&.172 1.275.736 2.104.997 4.598.17R 1.303 1.1\63.903 

29 67.853 734.402 458.172 1.294.550 2.104.997 4.1il6.573 1.303 1.673.9 19 

30 67.989 733.991\ 458.172 1.304.850 2.104.997 4.624.429 1.303 1.678.196 



C uadro 7 

Resumen de los Mar genes Netos a nivel de C asos, a Valores l' rivados ($) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actua l Proyecto Actua l Proyecto 

1 186.805 ( 134.397) 3 15.714 (4 19.027) 996.736 (4.1 35.828) 1.552.446 ( 1.111.416) 

2 205.17 1 17.530 346.754 (222.698) 1.051.678 (728.082) 1.627.863 (65.1 38) 

3 205.17 1 31.183 346.754 (272.9 13) 1.051 .678 (96 1.04 1) 1.628.246 (478.273} 

4 205.17 1 (26.226) 346.754 (467.142) 1.051.678 (4.27 1.928) 1.628.630 ( 1.882.902) 

5 205.17 1 131.543 346.754 (239.420) 1.051 .678 ( 139.628) 1.629.014 327.287 

6 (246.621) (47.466) (4 16.806) (708. 172) (27 1.322) 17.269 ( 177.440) 166.277 

7 205. 171 327.2 12 346.754 (57.420) 1.051.678 1.294. 135 1.629.786 1.381. 133 

8 205.171 287.583 346.754 (242.043) 1.051.678 3.52 1. 160 1.630.173 3.478.852 

9 205.1 71 594.504 346.754 391.650 1.051.678 6.606.052 1.630.561 5.847.802 

10 205. 171 743.383 346.754 684.483 1.05 1.678 9.411.765 1.630.949 8.183.226 

11 205.1 71 80 1.8 17 346.754 764.825 1.051.678 10.821.436 1.63 1.339 9. 115.522 

12 205.1 71 858.203 346.754 845.933 776.053 11.718.634 1.255.304 9 .707.493 

13 205.1 71 948. 122 346.754 949.838 1.05 1.678 12.670.708 1.632.1 20 10.342.965 

14 205.1 71 1.000.4 10 346.754 1.032.480 1.05 1.678 13.588.636 1.632.5 11 10 .923.675 

15 205.1 71 836.827 346.754 4 18.694 1.05 1.678 13.534.236 1.632.904 10.914.880 

16 205. 171 1.087.449 346.754 1. 152.674 1.05 1.678 14.682.209 1.633.297 11 .732.999 

17 (246.621) 1.120.782 (4 16.806) 1.190.596 (271 .322) 14.788.512 (173. 149) 11.732.999 

18 205.171 1.177684 346.754 1.323.328 1.05 1.678 13.853.818 1.634.086 11.1 66.102 

/9 205. 17 1 992.816 346.754 55 1.439 1.051.678 14.297.830 1.634.48 1 11.532.185 

20 205. 17 1 1.214.239 346.754 1.403.690 1.051.678 14.568.693 1.634.878 11.536.575 

21 205.17 1 1.218.122 346.754 1.404.693 1.051.678 14.20 1.202 1.635.275 11.392.656 

22 205.17 1 1.222.01 4 346.754 1.405.697 1.051.678 14.570.536 1.635.673 11 .534.380 

23 205.17 1 1.225.9 13 346.754 1.406. 703 776.053 14.57 1.46 1 1.259.647 11.536.575 

24 205.17 1 1.229.820 346.754 1.407. 7 12 1.051.678 14.572.387 1.636.471 11.536.575 

25 205.17 1 1.233.735 346.754 1.408.722 1.051.678 14.573.3 15 1.636.872 11.532. 185 

26 205.171 1.020.1 11 346.754 558.484 1.05 1.678 13.610.903 1.637 273 9.826.328 

27 205.171 1.241.588 346.754 1.410.749 1.05 1.678 14.442.054 1.637.675 11.052.36 1 

28 (246.621) 1.245.526 (4 16.806) 1.4 11.765 (271.322) 14.548.377 (168.762) 11.081.3 16 

29 205.1 71 1.249.472 346.754 1.4 12.784 1.05 1.678 13.6 13.704 1.638.48 1 10.566.759 

30 205.1 71 1.035.880 346.754 562.553 1.05 1.678 14.301!.040 1.638 8R5 11.255.1 06 



Cuadro 7 

n csumen de los Murgenes Netos n nivel de Casos, u V olores Privados($) 

Casos Caso6 Caso 7 Caso 8 

Ac1ual Proyec1o Acllml Proyeclo Ac1Ua1 Proyec1o Acltm1 Proyec1o 

1 1.270.184 1.149.242 6.879.41 o (2.517.720) 31.606.366 ( 1.388.582) (89.475) (10.998.761) 

2 1.272.725 2.197.957 7.125.230 3.723.986 32.735.748 17.798.969 (89.475) (4.155.926) 

3 1.275.270 3.416.222 7.125.230 1.51!6.322 32.735.748 9.059.959 (89.475) (4.818.313) 

4 1.277.821 4.325.672 7.125.230 (3.279.576) 32.735.748 ( 14.056.488) (44.738) ( 10. 151.063) 

5 1.280.376 5.705.055 7. 125.230 6.514.762 32.735.748 29.693.2 17 (44.738) 1.257.289 

6 1.282.937 6.708.421 1.302.505 13.31!1.345 5.984.154 39.157.134 (4-U38) 11.995.666 

7 1.285.503 7.76-1.749 7.125.230 20.231.001 32.735.7-18 62.191.199 (44.738) 18.437.927 

8 1.288.074 8.768.037 7.125.230 35.597.16-1 32.735.748 115.215.084 (44.738) 36.527.775 

9 1.290.650 9.77 1.286 7. 125.230 43.860. 142 32.735.748 159.855.099 (44.738) 47.564.952 

/0 1.293.23 1 10.774.496 7. 125.230 70.059.938 32.735.748 236.797.987 12.727.100 82.929.545 

11 1.295.818 5.8 16.162 7.125.230 74.746.822 32.735.748 252.647.402 (5.613.464) 88.490.514 

12 1.298.41 o 9.800.216 1.302.505 80.443.653 5.984.154 265.179.180 (604.874) 98.572.784 

/3 1.301.006 12.523.872 7.125.230 72.977.433 32.735.748 260.298.31 o (89.475) 91.865.030 

J.J 1.303.60R 13.432.931 7. 125.230 79.518.-185 32.735.748 260.298.3 1 o (89.475) 99.770. 155 

15 1.306.216 15.75 1.865 7. 125.230 75.783.045 32.735.748 248.984. 195 {89.475) 94.762.741 

16 1.308.828 16.279.450 7.125.230 79.031.695 32.735.748 258.663.448 (44.738) 99.181.848 

17 1.311.446 16.353.053 1.302.505 72.557.716 5.984.154 258.891.423 (44.738) 91.357.785 

18 1.314.069 16.426.782 7.125.230 76.569.684 32.735.748 248.267.567 (44.738) 95.713.-126 

19 1.316.697 16.137.625 7. 125.230 77.401.084 32.735.748 256.635.806 (44.738) 97.232.027 

20 1.3 19.330 16.211.607 7. 125.230 75.825.440 32.735.748 245.783.974 (44.738) 94.8 13.977 

21 1.321.969 8.156.391 7. 125.230 71.776.903 32.735.748 256.312.841 (44.738) 90.424.560 

22 1.324.613 12.634.224 7.125.230 78.562.961 32.735.748 257.145.584 12.727.100 98.625.784 

23 1.327.262 15.024.403 1.302.505 77.568.310 5.984. 154 257.145.584 (5.613.4().1) 97.413.289 

u 1.329.916 15.098.895 7. 125.230 78.571.582 32.735.748 257.145.584 (604.874) 98.625.7&4 

25 1.332.576 16.583.428 7. 125.230 72.013.288 32.735.748 257.145.584 (89.475) 90.720.659 

26 1.335.241 16.658.176 7.125.230 57.940.875 32.735.748 227.985.128 (89.475) 85.114.113 

27 1.337 912 16.733.052 7.125.230 68.560.366 32.735.748 247.271.053 (89.-175) 92.167.316 

28 1.340.588 16.808.057 1.302.505 69.694.419 5.984.154 2-17.428.662 (44.738) 93.422.560 

29 1.343.269 16.883.19 1 7.125.230 61.354.858 32.735.748 237.501.74 1 (44.738) 82.347.411 

JO 1.345.955 16.958.454 7.125.230 72.183.335 32.735.748 249.801.139 (44.738) 94.723.268 



ANEXO 7.1.2 

RESUMEN DE FLUJOS UNITARIOS 

VALORES SOCIALES 



Cuadro 1 

Resumen de los Ingresos Brutos a nivel de C asos, a Valores Sociales($) 

Caso 1 Casos 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto Actua l Proyecto 

1 996.643 1.021.61 o 1.684.396 1.628.698 3.995.786 3.667. 183 5.858.268 5.233 95 1 

2 996.643 1.049.767 1.684.396 1.571.806 3.995.786 3.35 1.809 5.859.070 4.643.724 

3 996.643 1.08 1. 113 1.684.396 1.513.72 1 3.995.786 3.07 1.3 16 5.859.874 4. 124.249 

4 996.643 1.1 7 1.092 1.684.396 1.563.048 3.995.786 3.77 1.67 1 5.860.680 4.537.876 

5 996.643 1 .298.644 1 .684.396 1.689.94 1 3.995.786 5.134.375 5.861.487 558 1.365 

6 996.643 1.42 1.059 1.684.396 1.8 13.367 3.995.786 6.426.52 1 5.862.296 6.583.122 

7 996.643 1.574.000 1 .684.:\96 2.0 1 1.607 3.995.786 8.322. 159 5.863. 106 8.049.978 

8 996.643 1.783.995 1.684.396 2.355.58 1 3.995.786 1 1 .350.451 5.863.9 18 10.463.373 

9 996.643 2.032.445 1.684.396 2.8 19.9 1 1 3.995.786 1 5.268.697 5.864.732 13.548.006 

JO 996.643 2.319.288 1.684.396 3.420.792 3.995.786 20.208.830 5.865.547 17.401. 186 

11 996.643 2.427.732 1.684396 3.603.349 3.995.786 2 1.778.122 5.866.364 18.362. 18 1 

12 996.643 2.531.845 1.684.396 3.787.527 3.995.786 23.294.653 5.86 7. 182 19.247.239 

13 996.643 2.631.628 1.684.396 3.973.326 3.995.786 24.794.51 o 5.868.002 20.090.340 

14 996.643 2.727.079 1.684.396 4.160.747 3.995.786 26.277.693 5.868.824 20.89 1.486 

15 996.643 2.818.200 1.684.396 4.349.789 3.995.786 27.744.20 1 5.869.648 2 1.650.676 

16 996.643 2.904.990 1.684.396 4.540.452 3.995. 786 27.745.113 5.870.473 2 1.650.676 

17 996.643 2.987.449 1.684.396 4.732.737 3.995 786 27.746.026 5.871.299 2 1.650.676 

18 996.643 3.065.576 1.684.396 4.926.642 3.995.786 27.746.942 5.872.128 2 1 650.676 

19 996.643 3.069.445 1.684.396 4.927.641 3.995.786 27.747.859 5.872.958 2 1.650.676 

20 996.643 3.073.320 1.684.396 4.928.64 1 3.995. 786 27.748.778 5.87:\.790 21.650.676 

21 996.643 3.077.204 1.684.396 4.929.643 3.995. 786 27.749.699 5.874.623 21.650.676 

22 996.643 3.08 1.095 1.684.396 4.930.648 3.995. 786 27.750.62 1 5.875.458 21.650.676 

23 996.643 3.084.995 1.684.396 4 93 1.654 3 995.786 27.75 1.546 5.876.295 21.650.676 

24 996.643 3.088.902 1.684.396 4.932 662 3.995.786 27.752.472 5.877. 133 21.650.676 

25 996.643 3.092.8 16 1.684396 4.933.673 3.995.786 27.753.400 5.877.973 21.650.676 

26 996.643 3.096.739 1 .684.396 4.934.685 3.995.786 27.754.33 1 5.878.8 15 21.008.750 

27 996.643 3.100.670 1 .684.396 4.935.699 3.995.786 27 755.262 5.879.658 21.008.750 

18 996.643 3. 104.608 1.68096 4.936.716 3.995.786 27.756. 196 5 880.503 2 1.094.126 

29 996.643 3. 108.554 1.684.396 4.937.734 }.995.786 27.757.132 5 88 1.350 2 1. 190.607 

30 996.643 3.1 12.508 1.684.396 4.938.755 }.995.786 27.758.069 5.882. 199 2 1 .350.897 



Cuadro 1 

R~sumrrt de los Ingresos Brutos a nhel de Casos, u Valor~s Social~ (S) 

Caso 5 Caso 6 Caso 7 Caso 8 

AciUal Proyecto Actual Proyecto Actua l Proyecto Actual Proyecto 

1 2.938.378 7.1-14.096 22.855.788 20.618.521 105.007.326 91.420.857 o 791.559 

2 2.944.254 8.955.20.1 22.855.788 18.560.816 105.007.326 78.71:\.635 o 1.583. 11 8 

3 2.950.143 II J I4.010 22.855.788 16.766.5 17 105.007.326 66.885.660 o 2.374.676 

4 2.956.043 13.283.488 22.855.788 20.863.4 15 105.007.326 77.696.8 11 o 9.2 12.142 

5 2.961.955 15.8 14.392 22.855.788 29.116.182 105.007.326 103.390.189 o 20.432.587 

6 2.967.879 17.896.077 22.855.788 37.374.594 105.007.326 127.443.919 o 31.591.996 

7 2.973.815 19.977.718 22.855.788 49.021.776 105.007.326 16-1.167.371 o 47.013.070 

8 2.979.763 22.059.3 17 22.855.788 66.540.013 105.007.326 223.514.308 o 69.9J2.011 

9 2.985.722 24. 140.87 1 22.855.788 87.298. 146 105.007.326 297.447.325 o 98.264.7 1 1 

/ 0 2.99 1.694 26.222J82 22.855.788 113.296.4 18 105.007J26 388.618.800 12.77 1.837 136.101.085 

11 2.997.677 24.529.534 22.855.788 120.572.236 105.007.326 408.321.506 o 147.369.690 

12 3.003.672 26.702.040 22.855.788 127.526.555 105.007.326 426.449.951 () 160.766.935 

13 3.009.680 31.006.836 22.855.788 127.526.555 105.007.326 426.-l-19.951 o 1()0.766.935 

f.l 3.015.699 32.975.879 22.855.788 127.526.555 105.007.326 -126.449.951 o 160.766.935 

15 l02 1.7JO 36.629.283 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

/6 3.027.774 ,1(¡.(¡92.248 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

17 3.033.829 36.755.339 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

18 3.039.897 36.818.556 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

19 3.045.977 36.881.900 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.9.15 

20 3.052.069 36.945.370 22.855.788 127.526.555 105.007.326 426.-149.951 o 160.766.935 

21 3.058.173 J 1.862 173 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

22 3.064.289 32.468.650 22.855.788 127.526.555 105.007.326 426.-149.951 12.771.837 1 (10. 766.935 

23 3.070.418 :15.452. 138 22.855.788 127.526.555 105.007.326 426.449.951 o IC>O. 766.935 

24 3.076.559 35.516. 11 8 22.855.788 127.526.555 105.007.326 426.449.951 o 160.766.935 

25 3.082.712 37.264.630 22.855.788 127.526.555 105.007.326 426.-14'>.951 () 160.766.935 

16 3.088.877 37.328.866 22.855.788 116.526.019 105.007.326 -115.157.745 o 154.618.697 

27 3.095.055 J7.393.230 22.855.788 116.526.019 105.007.326 415.157.745 o 154.618.697 

28 3. 101.245 37.457.723 22.855.788 11 6.861.400 105.007.326 415.157.745 o 154.61 8.697 

19 3. 107.448 37.522.345 22.855.788 11 8.237.920 105.007.326 416.486.240 o 155.342.019 

JO 3.1 13.663 37.587.096 22.855.788 120.36.1 .851 105.007.326 418.478.982 o 156.427.002 



Cuadro 2 

Resumen de los Costos Directos de Producción a nivel de Casos, a Valores Sociales ($) 

Caso 1 Casos 2 Caso 3 Caso 4 

AciUal Proyecto Actual Proyecto Actual Proyecto Actual l>royecto 

1 669. 183 680310 I. JJ0.%5 1.117.545 2.468.302 2.400.001 3.558.673 3.:120.53 1 

2 669. 183 695. 148 l. 130.965 1.1 08.158 2.468 302 2.358.604 3.559.048 3.11 8.730 

3 669. 183 7 14.994 I.D0.965 1.105.765 2.468.302 2.397.921 3.559.424 3.0 16.720 

4 669. 183 766.703 I. D 0.965 1.163.835 2.468302 2.883.478 3.559.80 1 3.338.1 58 

5 669. 183 8 17.654 l. JJ0 .965 1.223.217 2.468.302 3.346.4 17 3.560. 179 3.636.1 70 

6 669 183 863.92 1 1. 130.965 1.275.689 2.468.302 3.777.338 3.560.557 3.9 14.640 

7 669. 183 933.543 l. 130.965 1.382.319 2.468.302 4.468.830 3.560.936 4.4 15.45 1 

8 669. 183 1.0 17.306 1.1 30.965 1.528.903 2.468.302 5.425.974 3.561.316 5. 134.248 

9 669.1 83 1.1 0 1.1 81 1.1 30.965 1.686.872 2.468.302 6.472.347 3.561 .697 5.889.539 

JO 669. 183 1.2 15.299 1.1 30.965 1.933.706 2.468.302 7.926397 3.562.D78 6.974.260 

11 669. 183 1.259.825 1.1 30.965 2.01 7.755 2.468.302 8.447.678 3.562.460 7.235.673 

12 669.1 83 1.302.517 1. 130.965 2.102.49 1 2.468.302 8.95 1.707 3.562.843 7.470.46 1 

13 669. 183 1.343.376 1.1 30.965 2. 187 9 14 2.468.302 9.449. 143 3.563.227 7.688.662 

14 669. 183 1.382.400 1. 130.965 2 274.023 2.468.302 9.939 988 3.563.61 1 7.890.277 

15 669.1 83 1.4 19.59 1 1.1 30.965 2.360.8 19 2.468302 10.424.24 1 3.563.997 8.075.306 

16 669. 183 1.454.949 1.1 30.965 2.448.30 1 2.468.302 10.424.24 1 3.564.383 8.075.306 

17 669. 183 1.488.472 1.1 30.965 2.536.469 2.468.302 10.424.24 1 3.564.769 8.075.306 

18 669.1 83 1.520. 162 1.1 30.965 2.625.324 2.468.302 10.424.241 3.565.1 57 8.o75.J06 

19 669. 183 1.520. 162 1. 130.965 2.625.324 2.468.302 10.424.241 3.565 545 8.075.306 

20 669.183 1.520. 162 1.130.965 2.625.324 2.468.302 10.424.241 3.565.934 8.075.306 

21 669.183 1.520. 162 1.130.965 2.625.324 2.468.302 10.424.241 3.566.324 8.075.306 

22 669.183 1.520.162 1.130.965 2.625.324 2.468.302 10.424.241 3.566. 7 15 8.075.306 

23 669.183 1.520.162 1.130.965 2.625.324 2.468.302 10.424.24 1 3.567. 106 8.075.306 

24 669.183 1.520. 162 1.130.965 2.625.324 2.468.302 10.424.24 1 3.567.499 8.075.306 

25 669.183 1.520. 162 1.130.965 2.625.324 2.468.302 10.424.241 3.567.892 8.075.306 

26 669.183 1.520. 162 l. D0.965 2.625.324 2.468.302 10.424.24 1 3.568.285 7.823.487 

27 669 183 1.520.162 1.130.965 2.625.324 2.4C>fU02 10.424.24 1 3.568.680 7.829.499 

28 669 183 1.520.162 1.130.965 2.625.324 2.468.302 10.424.24 1 3.569.075 7.895.296 

29 669.1 83 1.520.162 1.1 30.965 2.625.324 2.468J02 10.424.24 1 3.569.472 7.935.85 1 

30 669. 183 1.520.162 1.1.10.965 2.625.324 2.468J02 10.424.24 1 3.569.868 7.967.453 



Cuadro 2 

Resumen de los Costos Directos de Producción a nh·cl de Casos, a \'a lores Sociales (S) 

Caso 5 Casoó Caso 7 Caso 8 

Actual Proyecto Actual Proyecto Actua l Proyecto Actual Proyecto 

1 1.5 10.542 3.7 19.650 13.326.(198 10.247.777 61.224.664 45.943.278 90.5 18 806.987 

2 1.5 13.563 4.632.475 13.326.098 9.8 13.431 6 1.224.664 42.679.033 90.518 1.637.684 

3 1.5 16.590 5.660.477 13.326.098 9.824.584 61.224.6()4 40.888.724 90.518 2.796.767 

4 1.519.623 6.621.831 13.326.098 12. 131.919 61.224.6(>-1 47.850.683 45.259 6.581.253 

5 1.522.663 7.658.372 13.326.098 14.276.252 61.224.6M 54.148.594 45.259 10.194.139 

6 1.525.708 8.634.757 13.326.098 16.321.121 61.224.664 59.595.815 45.259 13.626.684 

7 1.528.759 9.611. 137 13.:126.098 19.6 17.551 61.224.664 70.157.550 45.259 18.679326 

8 1.53 1.8 17 10.587.5 13 13.:\26.098 24.027.186 6 1.224.664 84.783.75 1 45.259 25.228.6 14 

9 1.534.88 1 11 .563.885 13.326.098 28.797.992 6 1.224.664 100.932.357 45.259 32.7 15.280 

JO 1.537.950 12.540.253 13.:'126-098 35.1 58. 187 6 1.224.664 122.856.999 45.259 42. 140.553 

11 1.54 1.026 13. 152.044 13.326.098 37.209.042 61.224.664 128.297.696 90.518 46.353.854 

12 1.544.108 13.9 12.666 13.326.098 39. 19 1.055 61.224.664 133.401.302 90.518 50.559.612 

13 1.547.197 15.273.838 1.1.326.098 40.314.403 (>1.224.M4 138. 120.122 90.518 50.559.612 

J.l 1.550.291 16.235.151 13.326.098 40.314.403 61.224.664 138. 120.122 90.518 50.559.612 

15 1.553.392 17.422.030 13.326.D98 40.314.403 61.224.664 138.120.122 90.518 50.559.612 

16 1.556.498 17.412.203 13.326.098 40.314.403 61.224.<>64 1.18.120.122 45.259 50.559.612 

17 1.559.6 11 17.402.376 13.326.098 40.314.403 61.224.664 138 120. 122 45.259 50.559.612 

18 1.562.73 1 17.392.548 13.326.098 40.3 14.403 61.224.664 138.120. 122 45.259 50.559.612 

19 1.565.856 17..182.72 1 13J26.098 40.3 14.40J 61.224.664 138. 120.122 45.259 50.559.6 12 

20 1.568.988 17.372.894 13.326.098 40.3 14.403 61 .224.664 l.l8. 120.122 45.259 50.559.612 

21 1.572. 126 16.865.922 13.326.09!! 40.3 14.403 61.224.664 138. 120.122 45.259 50.559.612 

22 1.575.270 16.627.85 1 13.326.098 40.314.403 61.224.664 138.120.122 45.259 50.559.612 

23 1.578.420 17.117.841 13326.098 40.3 14.403 61.224.664 138.120.122 90.518 50.559.612 

u 1.581.577 17 108.014 13.32h.O'JII 40.314.403 61.224.6(>.1 138.120.122 90.51!! 50.559.612 

15 1.584.740 17.323.757 13.326.098 40.314.403 61.224.664 13!!.120.122 90 518 50.559.612 

26 1.587.9 10 17.313.929 13.326.098 37.184.242 61.224.664 135.268.796 90.518 49.007.158 

27 1.591.086 17.J04. 102 13.326.098 J7J67.560 61.224.664 135.481.488 90.518 49.122.961 

28 1.594.268 17.294.275 13.326.<191! 37.887.693 61.224.664 L\5.829. 972 45.259 49312.700 

29 1.597.456 17.284.447 13.326.098 38.589.424 61.224.664 1 ;\6.552.369 45.259 49.706.021 

30 1.600.65 1 17.274.620 13.326.09!! .l8.975.260 61.224.664 136.900.897 45.259 49.895.783 



Cuadro 3 

Resumen de los Costos de Transferencia y Capacitación a nhel de Casos, a Valorl'S Sociales (S) 

Caso 1 Casos 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actua l Proyecto Actual Proyecto 

1 o 2 11.8 17 o 476.505 o 1. 171.095 o 94 1.826 

2 o 2 11.817 o 476.505 o 1.171.095 o 941.826 

J o 211.817 o 476.505 o 1.171.095 o 941.826 

" o 211.817 o 476.505 o 1.171.095 o 941.826 

5 o 211.817 o 476.505 o 1.171.095 o 941.826 

6 o 211.817 o 476.505 o 1.1 7 1.095 o 941.826 

7 o 158.817 o 423.505 o 1.11 8.095 o 888.826 

8 o 158.817 o 423.505 o 1. 11 8.095 o 888.826 

9 o 158.8 17 o 423.505 o 1.11 8.095 o 888.826 

JO o 158.8 17 o 42.1.505 o 1.118.095 o 888.826 

11 o 158.817 o 423.505 o 1.118-095 o 888.826 

12 o 158.8 17 o 423.505 o 1.118.095 o 888.826 

13 o 123.235 o 401.477 o 1.131.633 o 890.624 

u o 123.235 o 401.477 o 1.1 31.633 o 890.624 

15 o 123.235 o 401.477 o 1.131.633 o 890.624 

16 o 134.627 o 448.870 o o o o 
17 o 134.627 o 448.870 o o () o 
18 o 134.627 o 448.870 o o o o 
/9 o o o o o o () o 
20 o o o o o o o o 
21 o o o o o o o o 
22 o o o o o o o o 
23 o o o o o o o o 
24 o o o o o o o o 
25 o o o o o o o o 
26 o o o o o o o o 
27 o o o o o o o o 
28 o o o o o o (1 o 
29 o o o o o o o o 
JO o o o o o o (1 o 



Cuadro 3 

Resumen de los Costos de T r ansferencia y Capacitación :1 nhcl de Casos, a \ 'aJores Sociales (S) 

Caso 5 Caso 6 Caso 7 Caso8 

Actual Proyecto Actual Proyecto Actual Proyecto 1\clual Proyecto 

1 o 1.650.695 o 2.928.038 o 9.502.005 o 3.5 16.546 

2 o 1.650.695 o 2.928.038 o 9.502.005 (} 3.5 16.546 

J o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

4 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

5 o 1.650.695 o 2.928.038 o 9.502.005 o 3.516.546 

6 o 1.650.695 o 2.928.038 o 9.502.005 () .t516.546 

7 o 1.597.695 o 2.875.038 () 9.449.005 o 3.463.546 

8 o 1.597.695 o 2.875.038 o 9.449.005 () 3.463.546 

9 o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.546 

JO o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.546 

11 o 1.597.695 o 2.875.038 o 9.449.005 o 3.463.541> 

12 o 1.597.695 o 2.875.038 o 9.-149.005 o 3.463.546 

13 o 1.635.789 o o o o () o 
14 o 1.635.789 o o o o () o 
15 o 1.635.789 o o o o o o 
16 o o o o o o o o 
17 o o () o o o o o 
18 o o o o o o o o 
/ 9 o o o o () o () (1 

20 o o o o o o o o 
21 (1 o o o o o o o 
22 o o o o o o o o 
23 o o o o o o o o 
24 o o o o o () () o 
15 o o o o o o o o 
26 o o () o o o o o 
27 o o o o o o o o 
28 o o o o o o o o 
29 o o o o o () () () 

JO o () o o o o o o 



Cuadro 4 

Resumen de los Costos de Asesoría Tecnológica Permanente a nivel de Casos, a Valores Sociales($) 

Caso 1 Casos 2 Caso 3 Caso4 

Actual Proyecto Actua l Proyecto Actual l'royccto Actual Proyecto 

1 o o o o o o o o 
2 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o o o 
8 o o o o o o o o 
9 o o o o o o o o 
10 o o o o o o o o 
11 o o o o o o o o 
12 o o o o o o o o 
/3 o o o o o o o o 
14 o o o o o o o o 

15 o o o o o o o o 
16 o o o o o 814.791 o 639.401 

17 o o o o o 814.791 o 639.401 

18 o o o o o 814.791 o 639.401 

/9 o 105.817 o 370.505 o 1.065.095 () 835.826 

20 o 105.817 o 370.505 o 1.065.095 o 835.826 

21 o 105.817 o 370.505 () 1.065.095 () 835.826 

22 o 105.817 o 370.505 o 1.065.095 o 835.826 

23 o 105.817 o 370.505 o 1.065.095 o 835.826 

24 o 105.817 o :no.505 o 1.065.095 o 835.826 

25 o 105.817 o 370.505 o 1.065.095 o 835.826 

26 o 105.817 o 370.505 o 1.065.095 o 835.826 

27 o 105.817 o 370.505 o 1.065.095 o 835.82() 

28 o 105.817 o 370.505 o 1.065.095 () 835.826 

29 o 105.817 o 370.505 o 1.065.095 o 835.826 

30 o 105.817 () 370.505 o 1.065.095 o 835.826 



Cuadro 4 

R~sumen de los Costos de Asesoría Tec.nológica Permanente a nhel de Casos, n Valores Sociales (S) 

C'aso 5 C'aso 6 Caso 7 C'aso 8 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 o o o o o o o o 
2 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o () o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o () o o o 
8 o o o o o o () o 
9 o o o o o o () o 
/0 o o o o () o o o 
11 o o o o o o o o 
12 o o o o o o o o 
13 o o o 1.875.134 o 6.243.279 o 2.266.175 

14 o o o 1.875.134 o 6.243.279 () 2.266.175 

15 o o o 1.875.134 o 6.243.279 o 2.266.175 

16 o 1.181.68 1 o 2.158.840 o 7.187.883 o 2.609.045 

17 o 1.181.68 1 o 2. 158.840 o 7.187.883 o 2.609.045 

18 o 1.181.(>81 o 2. 158.840 () 7.187.883 () 2.609.045 

19 o 1.544.(>')5 o 2.822.038 (} 9.396.005 () 3.410.546 

20 o 1.544.695 o 2.822.038 o 9.396.005 o 3.410.546 

21 o 1.544.(>95 o 2.822.038 o 9.396.005 () 3.4 1 0.54() 

22 o 1.544.695 o 2.822.038 o 9.396.005 () :t410.546 

23 o 1.544.695 o 2.822.038 o 9.396.005 o 3.410.546 

14 o 1.544.695 o 2.822.038 o 9.396.005 () 3.410.546 

25 o 1.544.695 o 2.822.038 o 9.396.005 o 3.410.546 

16 o 1.544.695 o 2.822.038 o 9.396.005 () 3.410.546 

27 o 1.544.695 o 2.822.038 o 9.396.005 () 3.4 10.546 

18 () 1.544.695 o 2.822.038 o 9.396.005 o 3.4 10.546 

29 o 1.544.695 o 2.822.038 o 9.396.005 () .1.410.546 

JO o 1.544.695 o 2.822.038 o 9.396.005 () 3 .-11 0.546 



Cuadro S 

Resumen de los Costos de Inversión lntrapredial a nivel de Casos, a Valores Sociales (S) 

Caso 1 Casos 2 Caso3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 17.209 140.49 1 29.085 246.042 51.628 3.744.763 70.509 1.442.235 

2 o 2.854 o 5.183 o 86.444 o 47.953 

3 o o o o o o o 69.213 

4 o 88.83 1 o 174.010 o 3.538.686 o 1.557.754 

5 o o o o o 141.110 o 732 

6 45 1.792 249.140 763.560 528.527 1.323.000 777.232 1.806.840 849.292 

7 o o o o o 651. 194 o 573. 160 

8 o 154.526 o 356.682 o J82.542 o 84.869 

9 o o o o o o o o 
10 o o o o o 456.757 o 266.529 

11 o o o o o o o o 
12 o o o o 275.625 38.699 376.425 33.954 

13 o o o o o o o o 
14 o o o o o o o o 
15 o 2 13.823 o 697 196 o 97 1.330 o 566.897 

16 o o o o o 14 1. 11 0 o o 
17 451.792 12.809 763.560 47.02 1 1.323.000 29.398 1.806.840 o 
18 o o o o o 971 .330 o 566.897 

/9 o 2 17.547 o 85 1.251 o 286.140 o 4.389 

20 o o o o o o o o 
21 o o o o o 378.063 o 143.919 

22 o o o o o o o 2. 195 

23 o o o o 275.625 o 376.425 o 
24 o o o () o o o o 
25 o o o o o o o 4.389 

26 o 217.547 o 851.25 1 o 97 1.330 o 1.24 7.46 7 

27 o o o o o 141.11 0 o 17.225 

28 45 1.792 o 763.560 o 1.323.000 29.398 1.806.840 o 
29 o o o o o 97 1.330 o 566.897 

30 o 2 17.547 o 85 1.25 1 o 286. 140 o o 



Cuadro 5 

llcsumen de los Costos de ln\'crsión lntrapredial u nh·cl de Casos, a Valores Sociales (S) 

('aso 5 Caso 6 Caso 7 Caso 8 

Actual Proyecto Actual Proyecto Actual l'royccto 

1 o 241.380 231.480 8.07 1.896 1.063..198 28.887. 144 o 7.319.533 

2 o o o 284.865 o 838. 144 o 275.889 

3 o o o 773.904 o o o 524.558 

4 o o o 7.366.591 o 27.287.753 o 8.5 16.565 

5 o o o 3.175.906 o 1.067.462 o 3.859.5-17 

6 o o 5.822.725 2.338.023 26.751.594 9.588.873 o 297.011 

7 o o o 3.793.621 o 12.077.699 o U99.990 

8 o o o 674.043 o 1.580.399 o 841.1!0 1 

9 o o o 8.386.508 o JJ.6 1 0.543 o 9.782.449 

10 o o o 9 12. 121 o 2.260.785 o 1. 153.690 

11 o 2.655. 180 o 1.591.489 o o 5.349.886 2.361>.202 

12 o o 5.1122.725 347.349 26.751.594 o 488.626 419.786 

/3 o o o 6.910.795 o o o 8 .. 151.973 

14 o o o 347.349 o o () 4 19.786 

15 o o o 4.632.268 o 11.992.962 o 6. 120.845 

/6 o o o 562.619 () 7J 1.674 o 67').947 

17 o o 5.822.725 7.054.966 26.75 1.594 490.020 o 8.526.2 1 (1 

/8 o o () 3.172.350 o 1 1.751.308 o 4.356.475 

/9 o o o 1.912.395 o 540.365 o 2.290.368 

20 o o o 3.258.260 o 12.043.307 o 4..160.301 

21 o 3.620.700 o 7.179.122 o 882.708 o 8.665.838 

22 o o o 355.970 o o o 4 19.786 

23 o o 5.822.725 1.736.1(¡') 26.751.594 o 5 .. 14').886 2.098.230 

24 () o o 347.349 o () 488.626 4 19.786 

25 o o o 6.928.037 o o o 8.351.973 

26 o o o 12.740.309 o 21.080.396 o 9.390.212 

27 o o o 2.147.022 o 902.035 o 2.451.148 

28 o o 5.822.725 -191.521 26.75 1.594 490.020 o 59·1.02:! 

29 o o o 9.735.796 o 1 1.75U08 o 12.288.662 

30 o u o 506.333 o 540.365 o 6 11.924 



Cuadro 6 

nesumen de los Castos lndírcctos a nh·el de Casos, a Valores Socíales (S) 

Caso 1 rasos 2 Caso 3 Caso -1 

Actual Prorecto Actual Actual Prorecto Actual Pro}ccto 

1 33.459 34.016 56.548 55.877 98.732 96.000 1-12.347 132.82 1 

2 33.459 34.757 56.548 55.408 98.732 94.344 1-12.362 124.749 

J 3.l.459 35.750 56.548 55.288 98.732 95.917 1-12.377 120.669 

4 33.459 38.335 56.548 58. 192 98.732 115.339 142.392 l.l3.526 

S :lJ .459 40.883 56.548 61.1 61 98.732 133.857 142.407 145.447 

6 J;\ .459 43. 196 56.548 63.784 98.732 151.094 142.422 156.586 

7 33.459 46.677 56.548 (>9. 11 6 98.732 178.753 142.437 176.618 

8 33.459 50.865 56.548 76.445 98.732 217.039 142.453 205.370 

9 33.459 55.059 56.548 84.344 98.732 258.894 142.468 235.582 

/0 33.459 60.765 56.548 96.685 98.732 317.056 142.483 278.970 

11 33.459 62.99 1 56.548 100.888 98.732 337.907 142.498 281).427 

12 33.459 65.126 56.548 105. 125 98.732 358.068 142.5 14 298.8 18 

IJ 33.459 67.169 56.548 109.396 98.732 377.966 142.529 307.546 

14 33.459 69.120 56.548 113.70 1 98.732 W7.600 142.544 315.6 11 

15 33.459 70.980 56.548 11 8.04 1 98.732 416.970 142.560 323.0 12 

16 33.459 72.747 56.548 122.415 98.732 416.970 142.575 32J.O I2 

17 33.459 74.424 56.548 126.823 98.732 4 16.970 142.591 323.0 12 

18 33.459 76.008 56.548 131.266 98.732 416.970 1-12.606 323.012 

/ 9 33.459 76.008 56.548 131 .26(1 98.732 416.970 142.622 323.012 

20 33.459 76.008 56.548 131 .2(>6 98.732 -116.970 142.(>37 323.0 12 

21 33.459 76.008 56.548 131.266 9!1.732 416.970 142.(>53 .lHO I2 

22 33.459 76.008 56.548 131.266 98.732 416.970 142.669 323.0 12 

23 33.459 76.008 56.548 13 1.266 98.732 4 16.970 1-12.68-1 3B.O I2 

u 33.459 76.008 56.548 131.266 98.732 -11 6.970 142.700 323.1) 12 

25 33.459 76.008 56.548 131.266 98.732 4 16.970 1-12.7 16 323.0 12 

26 33.459 76.008 56.548 131.266 98.732 416.970 142.73 1 .1 12.1)39 

27 J;\.459 76.008 56.548 IJ 1.2(>6 98.7 32 416.970 1-12.747 313. 180 

28 33.459 76.008 56.548 IJ 1.266 98.732 4 16.970 1-12 .763 315.8 12 

29 33.459 76.008 56.548 1 J 1.2(>6 98.732 41 6'>70 142.779 .1 17.4.14 

JO 33.459 76.008 56.548 IJ 1.2(>(> '>8.7.n 416.970 1~2.795 J 1 !\.698 



Cuadro 6 

Resumen de los Gastos Indirectos a ni\ el de Casos, a \'a lores Sociales($) 

C'aso 5 Caso 6 C'aso 7 Caso 8 

Actua l Proyecto Actual l'royecto Actual Proyecto Actual Proyecto 

1 60.422 141!.786 399.783 307.433 1.836.740 1.378.298 2.716 24.2 10 

2 60.543 185.299 399.783 294.403 1.836.740 1.280.37 1 2.716 49. 13 1 

3 60.664 226.4 19 399.783 294.738 1.836.740 1.226.662 2.7 16 83.903 

4 60.785 264.873 .l99.783 363.958 1.836.740 1.435.521 1.358 197.438 

5 60.907 306.335 399.783 428.288 1.836.74() 1.624.458 1.358 305.824 

6 61.028 345.390 399.783 489.634 1.836.740 1.787.874 1.358 -108.801 

7 61.150 384.445 399.783 588.527 1.836.740 2.104.726 1.358 560 .. l80 

8 61.273 423.501 399.783 720.8 16 1.836.740 2.543.513 IJ58 756.858 

9 6U95 462.555 399.783 863.940 1.836. 740 3.027.971 1.358 98 1.458 

10 61.5 18 501.610 399.783 1.054.746 1.836.74() 3.685.71 o 1.358 1.264.2 17 

11 61.64 1 526.082 399.783 1.116.271 1.836.74() 3.848.931 2.7 16 1.390.(ll6 

12 61.764 556.507 399.783 1.175.732 1.836.740 4.002.039 2.716 1.516.788 

/3 61.888 (ll0.954 399.783 1.209.-132 1.836.740 4.143.6().1 2.716 1.51<l.788 

14 62.012 (>49.406 399.783 1.209.432 1.836.740 4.143.604 2.7 16 1.51 ().788 

15 62.136 696.881 399.783 1.209.432 1.836.740 4. 143.604 2.7 16 I.S 16.788 

16 62.260 696.488 399.783 1.209.432 1.836.740 4.14:\.604 1.358 1.5 16.788 

17 62.384 696.o95 399.783 1.209.432 1.836.740 4.14:1.604 1.358 1.5 16.788 

18 62.509 6CJ5.702 399.783 1.209.432 1.836.740 4. 143.604 1.358 1.516.788 

/9 62.634 695.309 .l99.783 1.209.432 1.836.740 4.143.604 U 58 1.516.788 

20 62.760 694.916 399.783 1.209.432 1.836.740 4.143.604 U 58 1.516.788 

21 62.885 674.637 399.783 1.209.432 1.836.740 4.143.604 1.358 1.516.788 

22 6.l.O 11 665. 11 4 399.783 1.209.432 1.836.740 4. 143.604 1.358 1.516.788 

23 63.137 684.7 14 399.783 1.209.432 1.836.740 4. 1-13.604 2.716 1.516.788 

u 63.263 684.321 399.78.l 1.209.432 1.836.740 4. 143.604 2.716 1.516.788 

25 63.390 692.950 399.783 1.209.432 1.836.740 4. 143.60-1 2.71() 1.516.788 

26 63.516 692.557 399.783 1.115.527 1.836.740 4.058.064 2.716 1.-170.215 

27 63.643 692.164 399.783 1.121.027 1.836.740 4.064.445 2.716 1.473.689 

28 63.771 6CJ 1.77 1 39CJ.783 1.1%.631 1.836.740 4.074.899 1.358 1.4 79..l8 1 

29 6.1.898 ()9 1.378 399.78.1 1.157.683 1.836.740 4.096.57 1 U 58 1.491. 18 1 

30 64.026 690.985 399.783 1.169.258 1.836.740 4. 107.027 1.358 1.496.873 



Cuadro 7 

Resumen de los t\l argencs 'etos a nh·cl de Casos, a Valores Sociales (S) 

Casos 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecro Acrunl Proyecro Ac runl Proyecro 

1 276.792 (45.024) 467.798 (267.27 1) 1.377.12~ (3.744.677) 2.086.7.19 (603.462) 

2 294.001 105.1 9 1 496.883 (73.448) 1.428.751 (358.679) 2.157.660 410.465 

J 294.001 118.552 496.883 ( 123.837) 1.428.751 (593.617) 2.158.07:\ (24.179) 

4 29·t001 65.407 496.883 (309.495) 1.428.751 (3.936.927) 2.158.486 ( 1.433.387) 

5 294.001 228.291 496.883 (70.943) 1.428.751 341.896 2. 158.901 857.191 

6 ( 157.791) 52.986 (266.677) (53 1.139) 105.75 1 549.762 352.476 720.778 

7 294.001 434.963 496.883 136.667 1.428.751 1.905.287 2. 159.732 1.995.92.' 

8 294.001 402.48 1 496.883 (29.954) 1.428.751 4.206.80 1 2. 160. 149 4.150.060 

9 294.001 717.389 496.883 625 .1 90 1.428.75 1 7.419.361 2. 160.567 6.534.060 

10 294.001 884.407 496.883 966.895 1.428.75 1 10.390.525 2. 160.986 8.992.601 

11 294.00 1 946.099 496.883 1.061.200 1.428.751 11.874.442 2. 16 1.405 9.948.256 

12 294.001 1.005.386 496.883 1.156.405 1.153.126 12.828.084 1.785.400 10.555.180 

13 294.001 1.097.849 496.883 1.274.539 1.428.75 1 13.835.768 2.162.246 11.203.508 

14 294.001 1. 152.324 496.883 1.371.546 1.428.751 14.808.472 2.162.668 11.794.974 

15 294.00 1 990.571 496.883 772.256 1.428.751 14.800.028 2.1 (>3.09 1 11.794.838 

16 294.00 1 1.242.667 496.883 1.520.867 1.428.75 1 15.948.001 2. 163.5 15 12.612.957 

17 (157.79 1) 1.277. 11 7 (266.677) 1.573.553 105.75 1 16.060.626 )57.099 12.612.957 

18 294.00 1 1.334.779 496.883 1.721.182 1.428. 75 1 15.119.610 2. 164.365 12.046.060 

19 294.00 1 1. 149.9 11 496.883 949.294 1.428.751 15.555.412 2. 164.79 1 12.412. 143 

20 294.001 1.371.334 496.883 1.801.545 1.428.751 15.842.472 2. 165.2 18 12.416.s:n 

21 294.001 1.375.217 496.883 1.802.547 1..128.751 15.465.329 2. 16H>46 12.272.614 

}} 29-UOI 1.379.109 496.883 1.803.552 1.428.75 1 15.844.315 2.166.074 12..114.D8 

2J 294.001 1.383.008 496.883 1.804.558 1. 153. 126 15.845.239 1.790.079 1 2.4 1 6.53.' 

24 294.001 1.386.915 496.883 1.805.566 1.428.751 15.846.166 2.166.935 12.416.533 

25 294.001 1.:'90.830 496.883 1.806.577 1.428.75 1 15.847.094 2.167..'66 12.4 12. 143 

26 294.001 1.177.206 496.883 956.:1:\8 1.428.75 1 14.876.694 2.167.79K JO 789.031 

27 294.001 I .. W8.683 496.883 1.808.603 1.428.75 1 15.707.846 2.168.23 1 12.0 13.020 

28 ( 157.791) 1.402.621 (266.677) 1.809.620 105.75 1 15.820.492 36 1.825 12.047.192 

29 294.001 1.406.568 496.883 1.810.638 1.428.75 1 14.879.496 2.169.100 1 1 .534.599 

JO 294.001 1.192.975 496.88~ 960.408 1 .428. 75 1 15.565.623 2. 169.536 12.22&.920 



Cuadro 7 

Resumen de los Margenes Netos u nivel de Casos, u Vnlo•·es Sociales($) 

Caso 5 C'aso 6 C'm.o 7 Caso 8 
Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 t.:\67.4 14 1 J83.586 8.898.427 (936.622) 40.882.425 5.7 10. 132 (93.233) ( 1 0.875.7 16) 

2 1.370.1 49 2.486. 734 9.129.907 5.240.079 41.945.923 24.4 14.082 (93.233) (3.896. 13 1) 

3 1 J72.889 3.776.4 19 9. 129.907 2.945.254 41 .945.923 15 268.270 (93.233) (4.547.097) 

4 1.375.635 4.746.089 9.129.907 ( 1.927.09 1) 41.945.92.l (8.379.151) (46.(> 17) ( 1).599.658) 

5 1.378.386 6. 198.990 9.129.907 8.307.699 41.945.923 37.047.670 (46.6 17) 2.556.532 

6 1.381.143 7.265.235 3.307.182 15.297.779 15.194.329 46.969.352 (46.617) 13.742.955 

7 t.:\83.905 8.384.442 9. 129.907 22. 147.040 41.945.923 70.378.392 (46.617) 20.409.829 

8 1.386.673 9.450.608 9.129.907 .l 8.242.93 1 41.945.923 125. 157.641 (46.617) 39.6~ 1.1 92 

9 1.389.446 10.5 16.736 9. 129.9()7 46.374.66R 4 1.945.923 170.427.449 (46.(> 17) 5 U 2 1.978 

10 1.392.225 11 .582.824 9. 129.907 7:l.296J27 41.945.923 25tU66JO I 12.725.22 1 88,079.080 

11 1.395.010 6.598.533 9. 129.907 77.780.397 41.945.923 266.725.875 (5.443. 11 9) 93.792.474 

12 1.397.800 10.635.172 3.307.182 83.937.382 15.194.J29 279.597.6~ (581.859) 1 0-1.807.204 

13 1.400.595 13.486.255 9.129.907 77.216.790 41.945.923 277.942.945 (93.2.U) 98.072.387 

14 1.403.396 14.455.532 9. 129.907 83.780.2311 41.945.923 277.942.945 (93.233) 1 0().004.575 

15 1.406.203 16.874.583 9. 129.<)()7 79.495J 18 41.945.923 265.949.983 (93.233 ) IOOJ 03.5 16 

16 1.409.01 6 17.40 1.876 9. 129.907 83.281 .260 4 1.945.923 276.266.66 7 (46.6 17) 105.401.542 

17 1.411.834 17.475. 187 3.307. 182 76.788.913 15. 194.329 276.508.32 1 (46.617) 97.555.280 

18 1.414.657 17.548.625 9. 129.907 80.671.529 41.945.923 265.247.03~ (46.617) 1 o l. 725.015 

19 1.417.487 17.259. 176 9.129.907 81.268.288 41.945.923 274.249.855 (46.617) 102.989.62 1 

20 1.420.322 17.332.866 9.129.907 79.922.422 41.945.9D 262.746.9 13 (4(>.(>17) 1 OO.R 19.688 

21 1.423. 162 9. 156.220 9. 129.907 76.001.560 41.945.923 273.907.5 11 (46.6 17) %.6 14. 15 1 

22 1.426.009 13.630.990 9. 129.907 82.824.7 12 4 1.945.923 274.790 220 12.725.22 1 1 04.8(>0.204 

23 1.428.86 1 16. 104.888 JJ07. 182 81.444.513 15. 194.329 274.790.220 (5.443. 11 9) 103. 181.759 

24 1.431.718 16. 179.088 9. 129.907 82.833.333 4 1.945.923 274.790.220 (581.859) 10-1.860.204 

25 1.434.582 17.703.229 9.129.907 76.252.645 41.945.923 274.790.220 (93.233) 96.928.016 

16 1.437.451 17.777.685 9.129.907 62.663.904 ~ 1.945.923 245.354.484 (93.233) 91.3~0.568 

27 1.440.326 17.852.270 9. 129.907 73.068.373 41.945.923 265.313.773 (93.233) 98.160.354 

28 1.443.207 17.926.983 3J07.1 82 74.523.5 18 15.194.329 2(15.366.849 (46.61 7) 99.822.049 

29 1.446,093 18.001 .825 9. 129.907 65.9.l2.980 41.945.923 254.()89.987 (46.6 17) 8!1.445.6 10 

JO 1.448.985 18.076.797 9. 129.907 76.890.962 41.945.923 2ú 7.534.688 (4(1.617) 101 .011.876 



ANEXO 7.2 

FLUJ8S DE CAJA PROYECTADOS 



J 

ANEXO 7.2.1 

FLUJ~S DE CAJA PROYECTADOS 

VALORES PRIVADOS 



Cuadro 1 

Proyección de los Ingresos Brutos, a Valores Privados (S) 

Caso 1 C'nso 2 Caso 3 Caso 4 

Actual l>royecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 53.322.489 53.349.205 94.885.162 94.822.411 49.208.536 48.884.793 91.934.850 91.151.049 

2 53.322.489 53379.334 94.885.162 94.758.315 49.208.536 48.494.778 91.947 441 90.230.903 

J 53.322.489 53.458.069 94.885.162 94.5%.729 49.208.536 47.956.192 91.%0058 88.%3.935 

,¡ 53.322.489 53.602.491 94.885.162 94.611.733 49.208 536 48.849.737 91 <)72.699 89.274.031 

5 53.322.489 53.968.797 94.885.162 94.900.78 1 49.208.536 51.311.813 91.985.366 91.325.967 

6 53.322.489 54.457.847 94.885.162 95.321.073 49.208.536 54.596.793 91.998.058 94.034.227 

7 53.322.489 55.484.774 94 885.162 96.359.756 49.208.536 60.397.284 92.010.776 99.2 17.762 

8 53.322.489 56.692.485 94.885. 162 98.666.076 49.208.536 71.851.9 10 92.023.519 110.068.539 

9 53.322.489 58.864.247 94 885. 162 102.56 1.050 49.208.536 90.856669 92.036.287 128.208.79 1 

10 53.322.489 62.521 .841 94.885.162 109.557.332 49.208.536 121 .088.076 92.049.081 157.220.190 

IJ 53.322.489 65.573.088 94.885.162 115.423.826 49.208.536 143.374.832 92.061.901 176.384.520 

12 53.322.489 70.571.159 94.885.162 124.503.494 49.208.536 168.042.35 1 92.074.746 197.062.563 

IJ 53.322.489 76.066.014 94.885.162 134.856.486 49.208.536 202.891.654 92.087.617 226.003.842 

u 53.322.489 82.948.713 94.885.162 149.289.193 49.208.536 244.035.437 92 100.514 259.485.382 

15 53.322.489 93.279.897 94.885.162 168.456.998 49.208.536 294.878.546 92.113.436 300.143.232 

16 53.322.489 105.393.755 94.885. 162 194.635.117 49.208.536 294.887.976 92.126.384 300.145.304 

17 53.322.489 121.490.320 94.885.162 230.542.994 49.208.536 294.897.426 92.1W.359 300. 147.380 

18 53.322.489 142.983.20 1 94.885.162 275.700.601 49.208.536 294.906.895 92.152.359 300. 149.460 

19 53.322.489 143. 150.834 94.885.162 275.756.274 49.208.536 294.916382 92. 1(>5.385 300.151.544 

20 53.322.489 143.318.803 94.885.162 275.812.058 49.208.536 294.925.889 92. 178.437 300.153.632 

21 53.322.489 143.487.107 94.885. 162 275.867.954 49.208.536 294.935.414 92.191.5 15 300.155.725 

22 53.322.489 143.655.748 94.885. 162 275.923.962 49.208.536 294.944.959 92.20.¡ 620 300.157.822 

23 53.322.489 143824.727 94.885. 162 275.980.082 49 208.536 29.j.954.523 92.2 17 750 300.159.923 

u 53.322.489 143.994.043 94.885. 162 276.036.314 49 208.536 294.964.106 92.230 907 300.162.028 

25 53.322.489 144.163.698 94.885.162 276.092.658 49 208.536 294.973.708 92 244.091 300.164.137 

26 53.322.489 144.333.692 9.¡.885.162 276.149.116 49.208.536 294.983.329 92.257.3()() 291.704.202 

27 53.322.489 144.504.027 94.885.162 276.205.686 49.208.536 294.992.969 92.270.536 291.706.320 

28 53.322.489 144.674 70 1 94.885. 162 276.262.369 4').208.536 295.002.629 92.283.799 292.833.894 

29 53.322.489 144.845.718 94 885.162 27(>.3 19.1(>6 49.208.53(> 295.012.308 92.297.088 294.107.866 

JO 53.322.489 145.017.076 94.885.1 (>2 27(>.376.076 49.20R.536 295.022.006 92.310.403 296.222.970 



Cuadro 1 

PrO)ección de los Ingresos Brutos, a Valores Prhados (S) 

Caso <• Caso 7 Caso 8 

Actual Proyecto Actual Actual Proyecto Actual Proyecto 

1 5.757.973 8.477.().13 89.638 0:16 87.883.170 163.432.406 152.859.480 () 1.007.985 

1 5.769.489 10.009.896 89.638.036 85.932.260 163.432.406 142.561.548 o 2.217.567 

3 5.781.028 12.009.087 89.638.036 83 667.663 163.432.406 1:\1.986.340 o 3.779.945 

4 5 792 590 14 089.928 89.638.036 87.450.149 163 432.406 140.479.259 () 16.423.271 

5 5.804.175 16885717 89.638.03(> 97.249.347 163 432.40<> 162.048.1 12 o 40.329.797 

6 5.815.784 19 564.662 89.6.18.036 109.567A75 163 432 406 18.l.336.863 (1 70.402.177 

7 5.827.415 22.487.633 89 638.036 128.633.749 163.-t32 406 216.836.563 o 113.747.849 

8 5.839.070 25.654.619 89.638.036 163 307.790 163.432.406 274.098.29 1 o 19 1.463.262 

9 5.850.748 29.480.163 89.638.03(> 210.95 1.440 163.432.406 349. 129.714 o 300.:1 16.920 

/0 5.862.450 33.631.047 89.638.036 277.628.395 163.432.406 441.520.835 81J I9.'07 497.50 1.095 

11 5.874.175 33 299.821 89.638.036 319.578.313 163.432.406 470.281358 () 562.989.642 

12 5.885.923 38.:193.044 89.638.036 360.573.259 16.'.432.406 498.626.872 o 675.587.570 

13 5.897.695 46.495.977 89.638.036 360.573.259 163 432.406 498.626.872 o 675.587.570 
¡.¡ 5.909490 52 876 880 89.638 03(> 360.573.259 163 432.-10<> -198.626 872 () 675.587.570 

15 5.921.309 61.899.370 89.638.036 :160.573.259 163 432.40<· 498 626.872 o 675.587.570 

16 5.9.l3.152 62.006.023 89.638036 360.573.259 163.432.406 498.626.872 o 675.587.570 

17 5.945 018 (>2.112.890 89.631!.03() 360.573.259 163.432406 498 626.872 o 675.587.570 

/8 5.956.908 62.219.970 89.638.036 360.573.259 163.432.-106 498.626.872 o 675.587.570 

19 5.968.822 62.327.264 89.638.036 360.573.259 16.1.432.406 4CJS.626.R72 () 675.587.570 

20 5.980.760 62.434.774 89 638.036 360.57 3.259 163.432.406 498.626.872 o 675.587.570 

21 5.992.72 1 53.969.795 89.638.036 360.573.259 163.432.-106 498.626.872 o 675.587.570 

ll 6.00-1.707 54.981.765 89.638 036 360.573.259 163 432.40<> 498.626.872 NI 319-137 703.236.179 

23 6.016.716 59.952.98 1 89.638.036 360.573.259 163 4n406 498.626.872 o 675.587.570 

u 6.028.750 60 061.353 89 638 036 360.573.259 163 432.10<> 498.626.872 o 675.587.570 

25 6.040 807 62.975.553 89 638 036 360.573259 163 432 40<> 498.626.872 o 675.587.570 

26 6.052.889 63 08-1.359 89.638 036 332.098.90-1 163 432.-106 486.851.568 () 649.750 958 

27 6.064.994 63.193.382 89.638.036 332.0<)8 904 163.432.406 486.85 1.568 () 649.750.958 

28 6.077.124 63.302.623 89.638.0:16 332.967.020 163.-132.406 486.851.568 o (>-19. 750.958 

29 6.089.279 63.412.083 89.638.036 336.530.076 163.432.406 488.236.898 () 652.790559 

30 6.101 .457 63.521.762 89.638.036 342.032.945 163.432.406 490.314.893 o 657.349.961 



Cuadro 2 

Proyección de los Costos Directos de Producción a nh·el de Casos, n Valores Pri\'3dos (S) 

Caso 1 C':ISO 2 Coso 3 Caso 4 

Actual l'royecto Actual l'royecto Actual Proyecto Actual Proyecto 

1 40.328.947 40.339.490 71.763.690 71.746.781 34.862.511 34.785.6 16 (>3.840.874 (>3500.863 

2 40.328.947 40.355.438 71.763.690 71.736.860 34.862.5 11 34.730.904 63.847.210 63. 150.37(> 

3 40328.947 40.400.245 71.763.690 71.719.407 34.862.511 34.754.599 63.853.560 62.791.010 

4 40.328.947 40.489.757 71 .763.690 71.853.891 34.8(>2.5 11 35.611.952 63859922 63.336.177 

5 40.328.947 40.662.826 71.763.690 72072.748 34.862.51 1 36.684.336 63.866.297 64.045.219 

6 40.328.947 40.879.499 71763.690 72339.450 34.862.51 1 38.107.815 63.872.685 64.949.182 

7 40.328.947 41.386.501 71763.690 73.085.096 34.862.51 1 40.638.167 63.879.086 66.%4.054 

8 40.328.947 4 1.925.233 71 .763.690 74.337.760 34.862.5 11 44.946.095 (>3.885.499 70 606.983 

9 40328.947 42.813.751 71.763.690 76.058.524 34.862.5 11 51.205.279 63.891.925 75.558.63 1 

10 40.328.947 44.473.072 71.763.690 79.611.2 17 34.862.51 1 61.695.799 63.898.:164 84.724.797 

11 40.328.947 45.837.123 71.763.690 82.745.807 34.862.51 1 69.967.998 63.904.816 90.655.766 

12 40.328.947 48.069.133 71.763.690 87.596.247 34.862.511 79. 120.6 19 63.911.281 96.968.913 

13 40.328.947 50.514. 101 71.763.690 93.124.449 34.862 511 92.042.938 63.917.759 105.753.984 

14 40.328.947 53.568.314 71.763.690 100.829.201 34.862.511 107.278.358 63.924.249 115.787.511 

15 40.328.947 58. 145.943 71.763.690 1 11.058.783 34.862.51 1 126.083.601 63.930.753 127.833.484 

16 40.328.947 63.494.609 71.763.690 125.026.040 34.862.51 1 126.083.601 63.937.270 127.834.527 

17 40.328.947 70.583.898 71.763.690 144.179.672 34.862.51 1 126.083.60 1 63.943.800 127.835.571 

18 40.328.947 80.025.076 71.763.690 168.259.404 34.862.511 126.083.60 1 63.950.:142 127.836.618 

19 40.328.947 80 025.076 71 .763.690 168.259.404 34.862.5 11 126.083.60 1 63.956.898 127.837.667 

20 40.328.947 80.025.076 71. 7(>3.690 168.259.404 34.862.51 1 126.083 60 1 63.9634(>7 127.838.718 

21 40328.947 80.025.076 71.763.690 168.259.404 34.862.5 11 126.083.60 1 63 970.049 127.839.771 

22 40.328.947 80.025.076 71.763.690 168.259.404 34.862.511 126.083.60 1 63 976645 127.840.827 

23 -10.328.9-17 80 025.076 71.76~ 690 168.259.40-1 3-1.862.511 126.083.601 (>~ 983253 127.8-11.884 

24 40.328.947 80 025.076 71.7(>~.690 168.259.404 3-1862.511 126.083.60 1 6l989 875 127.842.94~ 

25 40.328.947 80.025.076 71.763.690 168.259.404 34.862.511 126.083.60 1 (>3.996.510 127.844.005 

26 40.328.947 80.025.076 71.76:1.690 168.259.404 3-1.862.511 126.083.60 1 64.()()3 158 125.485.290 

27 40.~28 .947 80.025.076 71.763.690 168.259.404 34.862.51 1 126.083.60 1 64.009.819 125.622.580 

28 40.328.947 80.025.076 71763.690 168.259.404 34.862.51 1 126.083 60 1 64.016.49-1 126.563.307 

29 40.328.947 80.025.07(> 71 .763.690 168.259.404 34.862.511 126.083 60 1 64.023. 182 127.123.881 

JO 40.328.947 80.025.076 71.763.690 168.259.404 34.8625 11 126.083.60 1 64.029.884 127.6 17.254 



Cuadro 2 

Proyección de los Costos Directos de Producción a nh el de Casos, a Valores Privados (S) 

Caso 5 ('aso 6 Caso 7 Caso 8 

Actual Proyecto Actual Proyecto Actual l'royecro Aclual Proyeclo 

1 3.143.222 4.656.255 59 896.721 57.129.012 109.206.600 95.615.113 553.104 1.587.963 

1 3.149.509 5..179.534 59.896.721 56.445.557 109.206600 92.478.409 553 104 3.057.928 

J 3.155.808 6.429.512 59.8%.721 55.926.046 109 206 600 90.027.672 553 104 5.-137.186 

4 3.162.119 7.510.584 598%.721 58.172.185 109 206.600 %.011.258 27(>552 13.403.086 

5 3.168.443 8.786.976 59.8%.721 60.802.403 109 206 600 101.657.339 27(> 552 22.805.371 

6 3.174.780 10.128.351 59.896.721 63.938.832 109.206.600 106.569.459 276 552 34.257.491 

7 3.181.130 11.591.255 59.896.721 69.646. 184 109.206.600 11 6. 972.973 216.552 50.890.805 

8 3.187.492 13.175.685 59.896.721 78.965.89 1 109.206.600 131.951.9?2 276.552 77.458.828 

9 3.193.867 15.090.350 59 896.721 90.232.64 1 109.206.600 149.520.944 27(>.552 111.762.460 

10 3.200.255 17.167.045 59.896.721 1 07.730.730 109.206.600 173.909336 276.552 159.153.793 

11 3.206.655 18.816.043 59.896.721 119. 126.254 109.206.600 181.842.875 553.10-1 198.248.131 

11 3.213.069 21. 1-19.228 59.896.721 130.434.944 1 09.206.600 189.743.954 553.10-1 237.787.136 

13 3.219.495 24.327.310 59.8%.721 135.272.763 109.206 600 197.930.899 553 10-1 237.787.136 

14 3.225.934 27 637 825 59.8%.721 135.272.763 109.206.600 197.930.899 553 104 237.787.136 

15 3.232.386 31.301.794 59.8%721 135.272.763 109.206600 197.930.899 553 104 237.787.136 

/6 3.238.850 31.285.927 59.896.721 135.272.763 109.206600 197.930.899 276.552 237.693.109 

17 3.245.328 31 .270.063 59.896.72 1 135.272.763 109.206.600 197.930899 276.552 237.693.109 

18 3.25 1.819 31.254.20 1 59.896.72 1 135.272.763 109.206.600 197.930.899 276.552 237.693.109 

/9 3.258.322 31.238.340 59.896.72 1 135.272.763 109.206.600 197.930.899 216.552 237.693. 109 

20 3.264.839 3 1.222.482 59.896.72 1 135.272.763 109.206.600 197.930.899 276.552 237.693. 109 

21 3.271.369 30.155.020 59.896.72 1 135.272.763 109.206.600 197.930.899 276 552 237.693. 109 

2Z 3.277.911 29.784.086 59.896.721 135.272.763 109.206 600 197.930.899 276552 237.693.109 

23 3.284.467 30 735.299 59.896.721 135.272.763 109 206.600 197 .930.89<) 55.1104 237.787.136 

u 3.291.036 30 719.448 59.8%721 135.272.763 109 206 600 197.930.899 553 104 237.787.136 

25 3.297.618 31 143.219 59.8%721 135.272.763 109 206 600 197.930.899 55.' 104 237.787.136 

16 3.304 214 31 127373 59.8%721 128 589392 109 206600 195.321.671 55~ 10-1 232.062.135 

17 3.310.822 31 111.528 59 896.721 129.253.221 109.206 600 195.621.458 553 10-1 232.719.909 

28 3.317.444 31 .095.685 59.896.721 130.-137.628 109.206.600 195.868.048 276552 233.166.934 

19 3.324.078 31.079.844 59.896.72 1 D2.060.927 1 09.206.600 196.507.445 276.552 2.\4.569 856 

JO 3.330.727 31.064.006 59.896.72 1 D2.949.586 1 09.206.600 196.780.497 276.552 235.168.970 

...J 



Cuadro 3 

Proyección de los Costos de Transferencia y Capacitación a nhel de Casos, a Valores Primdos ($) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto Actmtl rroyecto 

1 o 226.653 o 536.849 o 1.153.773 o 1.182.419 

1 o 226.653 o 536.849 o 1.297.995 o 1.330.222 

J o 339.979 o 805.273 o 1.586.438 o 1.625.827 

4 o 339.979 o 1.073.698 o 1.874.882 o 1.921.431 

5 o 453.305 o 1.342. 122 o 2. 163.325 o 2.217.036 

6 o 566.632 o 1.610.547 o 2.595.990 o 2.660.444 

7 o 594.792 o 1.908549 () 2.89 1.588 o 2.929.186 

8 o 679.762 o V85686 o 3.442.366 () 3.487.126 

9 o 849.702 o 2.862.823 o 4.130.840 o 4.184.55 1 

10 o 1. 104.613 o 3.578.529 o 4.957.008 o 5.02 1.461 

11 o 1.359.524 o 4.5n.8o3 o 5.920.870 o 5.997.856 

11 o 1.784.375 o 5.964.214 o 6.884.733 o 6.974.252 

13 o 1.714.265 o 7.010.943 o 8.361.708 o 8.386.030 

14 o 2.109.865 o 8.820.219 o 9.894.687 o 9.923.468 

15 o 2.703.264 o 11.081.814 o 11.706.391 o 11.740.441 

16 o 3.673.446 o 15.677.116 o o o o 
17 o 4.609.815 o 19.975.680 o o o o 

18 o 5.834.297 o 25.032.8 14 o o o o 
/9 o o o o o o o o 
20 o o o o o o o o 
21 o o o o o o o o 
21 o o o o o o () o 
13 o o o o o o o o 
24 o o o o o o o o 
25 o o o o o o o o 
26 o o o o () o () o 
17 o o o o o o () o 
18 o o o o o o () o 
19 o () () o () o () o 
30 o o o o o o o o 



Cuadro 3 

Proyección de los Costos de Transrcrcncia y Capacitación a nivel de Casos, n Vnlores Privados($) 

Caso 5 Caso 6 Caso 7 Caso 8 
Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 o 1.067.438 o 2.296.692 o 7.394.415 o 4.478.032 
2 o 1. 164.478 o 2.526.361 o 7.542.303 o 4.925.836 

3 o 1.229.171 o 2.870.865 o 7.838.080 o 5.597.540 
4 o 1.326.2 11 o 3 215.369 o 7.985.968 o 6.269.245 

5 o 1.423.25 1 o 3.559.873 o 8.1 3U57 o 6.940.950 

6 o 1.520.291 () 4.019.2 11 o 8.429.(>33 o 7.836.557 
7 o 1.565.402 o 4.284728 o 8.529.678 o 8.380.028 

8 o 1.659.326 o 4.848.508 o 8.823.805 o 9.482.664 

9 o 1.784.558 o 5.4 12.288 o 9.117.932 o 10.585.299 
JO o 1.909.790 o 5.976.068 o 9.264 995 o 11.687.934 

1/ o 2.035.022 o 6.765.360 o 9.559.122 o 13.231.624 
12 o 2.191.562 o 7.441.896 o 9.853.249 o 14.554.786 

13 o 2.372.035 o o o o o o 
14 o 2.564.362 o o o o o o 
15 o 2.724.635 o o o o o o 
16 o o o o o o o o 
17 o o o o o o o () 

18 o o o o o () o o 
19 o o o o o o o o 
20 o o o o o o o () 

21 o o o o o o () o 
22 o o o o o o o o 
23 () o o o o o o o 
24 () o o o o o o o 
2J o o o o o o o o 
26 o o o o o o o o 
27 o o o o o o o o 
28 o o o o o o o () 

29 o o o o o o o o 
30 o o o o o o o o 



Cuadro 4 

Proyección de los Costos de Asesoría Tecnológica Permanente a nh el de Casos. a Valores Pri\'ados ($) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto 1\ctunl Proyecto 

1 o o o o o o o o 
2 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o o o 
8 o o o o o o o o 
9 o o o o o o o o 
10 o o o o o o o o 
11 o o o o o o o o 
11 o o o o o o o o 
13 o o o o o o o o 
14 o o o o o o o o 
15 o o o o o o o o 
16 o o o o o 8.428. 76 1 o 8.428.761 

17 o o o o o 8.428.76 1 o 8.428.761 

18 o o o o o 8.428.76 1 o 8.428.761 

19 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

20 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

2 1 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018082 

11 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

13 o 4.585 746 o 20.662.555 o 11.018.082 o 11.018.082 

24 o 4.585.746 o 20 662.555 o 11.018.082 o 11.018.082 

25 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

16 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

27 o 4.585.746 o 20.662.555 () 11.018.082 o 11.018.082 

28 o 4.585.746 o 20.662.555 o 11.018082 o 11.018.082 

19 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

JO o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 



Cuadro 4 

Proyección de los Costos de Asesor in Tecnológica Permanente :1 nivel de Casos, a Valo1·es Privados (S) 

Caso 5 Caso 6 Caso 7 Caso 8 
Actual Proyecto Actual Proyecto Actual Proyec1o Actual Proyecto 

1 o o o o o o o o 
1 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o o o 
8 o o o o o o () o 
9 o o o o () o o o 
ro o o o o o o o o 
11 () o o o o o o o 
11 o o o o o o o o 
13 o o o 4.85H94 o 6.510.377 o 9.523.099 

14 o o o 4.853.694 o 6.510.377 o 9.523.099 

15 o o () 4.85J.I>94 o 6.510.377 o 9.523.099 
16 o 1.968.255 o 5.588.054 o 7.495.392 o JO 963.937 

17 o 1.968.255 o 5.588.054 o 7.495.392 o 10.963.937 

18 o 1.968.255 o 5.588.054 o 7.495.392 o 10.963.937 

19 o 2.572.904 o 7.304.708 o 9.797.981 o 1032.065 

20 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14 332.065 
}/ o 2.572.904 o 7.304.708 () 9.797.981 o 14.332.065 

21 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 

23 o 2.572.904 o 7.304.708 o 9.797.981 o 14332.065 

14 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 

2J o 2.572.904 o 7.304.708 o 9.797.981 () 14.332.065 

26 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 

17 o 2.572.904 o 7.304. 708 o 9.797.981 o 14.332.065 
28 o 2.572.904 o 7.304.708 o 9.797.981 () 14 .. H2.065 
29 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14.332.065 

30 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14.332.065 



Cuadro S 

Proyeccíón de los Costos de ln•-ersión lntrapredial a nivel de Casos, a Valores Privados (S) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 982.6 18 1.1 15.310 1.748.529 1.994.470 676.607 4.:135.710 1.177.523 2.909.27 1 

z o 3.159 o 6.042 o 97.732 o 69.118 

J o o o o o o o 119.480 

4 o 142.579 o 392.093 o 5.509.802 o 3.088.519 

5 o o o o o 245.913 o 1.722 

6 24.171.829 23.629.714 43.012.769 42.218.377 16.292.888 15.070.3 13 28.355.065 25.640.3 12 

7 o o o o o 1.663.442 o 1.888.888 

8 o 661.396 o 2.009.255 o 1.111.096 o 314.639 

9 o o o o o () () o 
10 o o o o o 1.95 1.976 o 1.472.776 

11 o o o o o o o o 
12 o o o o 3.394.352 1.935.467 5.907.305 3.220.072 

IJ o o o o o o o o 
14 o o o o o o o o 
15 o 4.690.389 o 19.244.445 o 9.965.479 o 7.472.992 

16 o o o o o 1.377. 11 5 o o 
17 24.17 1.829 9. 140.452 43.012.769 11.1 25.22 1 16.292.888 2.893.76 1 28.355.065 4.536.8 1 o 
18 o o o o o 9.965.479 o 7.472.992 

19 o 9.427.748 o 47.473025 o 2.792.483 o 57.859 

20 o o o o o o o o 
11 o o o o o 3.8 11.1 05 o 1.897. 178 

22 o o o o o o o 28.929 

23 o o o o 3J9.1J52 5.0.096 5.907305 9.t5.169 

u o o o o o o o o 
25 o o o o o o o 57.859 

26 o 9.427.748 o 47.473.025 o 9.965.479 o 16.537.062 

2 7 o o o o o 1.377. 115 o 233.486 

28 24. 17 1.829 4.592.647 43.012.769 430. 128 16.292.888 2.893.76 1 28.355.065 4.536.8 10 

29 o o o o o 9.965.479 o 7.472.992 

JO o 9.427.748 o 47.473.025 o 2.792.483 o o 



Cuadro 5 

Proytcción de los Coslos de 111\ersión lnlrapredial a nhel de Casos, n Valores Pril·ados (S) 

Caso 5 Cn~o 6 Caso 7 Caso 8 

Aclllnl f'royeclo Ac1ual Proycclo Aclunl Proyec1o Aclual Proycclo 

1 o 156.886 964.081 7. 134.177 1.757 759 23.466. 162 () 9 356.129 

1 () o () 257.2 13 o 673.08 1 o 407.883 

J o o o 679.312 o o () 679.034 

4 o o o 7 798.855 o 21.978.663 o 1-1.651.102 

5 o o o 3.860.785 o 862.0-11 o 7.61-1.226 

6 o o 22 836124 18.089.269 41 635 927 26.397.842 o 7.U.4J7 

7 o o o 5.137.236 o 10.285.488 o 8.516.439 

IJ () o () 1.164.490 () 1.392.294 o 2.352.849 

9 o () o 15.501.268 o 12.390.244 () 29.396.25 1 

JO o o o 1.928.854 o 2.091.282 o 3.947.965 

JI o 3.399. 189 o 3.045.568 o o 35.171.734 21.802.779 

12 o o 22.836.124 8.822.0-12 41.635.927 13.739.856 3.281 .58& 3.191.098 

/J o o o 17 988.958 o o o 35.294.898 

14 o o o 1 057 760 o o () 2.075.358 

15 o o o 10.726.768 o 11.798.152 o 23.117.910 

16 o o o 1.58.H3-I o 719.789 o 3.106.7-18 

17 o o 22.836.124 26.105.298 41 635.927 14.221.916 o 35.985.645 

18 o o o 7.956.229 o 11.560.423 o 17.682.026 

19 o o o 4.087.538 o 531.587 () 7.932.3 13 

10 o o o 8. 166.01 7 o 11 .847.678 o 18.093.636 

11 o 6.061.491 o 18 645.458 o 868.370 () 36.539. 189 

12 o o () 1.080.075 o o () 2.075.358 

2J o o 22.836124 11.-118.96-1 41.635.927 13.739.856 35.171 73-1 19.128.988 

u o o o 1 057 760 o o 3 281.588 3.191.098 

15 o o o 18033.588 o o o 35 29-1 .898 

16 o o o 32.868.866 o 21.320.190 o 38.915.310 

27 o o o 4.697.083 o 900 400 o 8.598.273 

18 o o 22.836.124 9.174099 4 1.635.927 14.22 1.9 16 o 2.766.105 

19 o o o 24.887.428 o 11.560.423 () 50.901.567 

30 o o o 1.445.987 o 531.587 () 2.8:\7.072 



Cuadro 6 

Proyección de los Gastos Indirectos a ni vel de Casos, a Valores Prh•ados ($) 

Caso 1 Caso 2 Caso 3 Caso 4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 2.016.447 2.0 16.975 3.588. 185 3.587.339 1.394500 1.39 1.425 2.553.635 2.540.035 

2 2016.447 2.017.772 3588. 185 3.586.843 1.394.500 1.389.236 2.553.888 2.526.015 

3 2.016.447 2.020.012 3.588.185 3585.970 1.394500 1.390. 184 2554. 142 2.511.640 

4 2.016.447 2.024.488 3 588. 185 3.592.695 1.394.500 1.424.478 2.554.397 2.533.447 

5 2.016.447 2.033.141 3.588. 185 3.603.637 1.394.500 1.467.373 2.554.652 2.561.809 

6 2.016.447 2.043.975 3.588.185 3.616.972 1.394.500 1.524.313 2554.907 2597.967 

7 2.016.447 2.069.325 3588. 185 3.654.255 1.394.500 1.625.527 2.555.163 2.678562 

8 2.016.447 2.096.262 3.588. 185 3.716.888 1.394.500 1.797.844 2.555.420 2.824.279 

9 2.016.447 2.140.688 3.588.185 3.802.926 1.394.500 2.048.211 2.555.677 3.022.345 

JO 2.016.447 2.223.654 3.588.185 3.980.561 1.394.500 2.467.832 2.555.935 3.388.992 

JI 2.016.447 2.291.856 3.588.185 4.137.290 1.394.500 2.798.720 2.556.193 3.626.231 

12 2.016.447 2.403.457 3.588.185 4.379.8 12 1.394.500 3. 164.825 2.556.45 1 3.878.757 

13 2.016.447 2.525.705 3.588.185 4.656.222 1.394.500 3.681.718 2.556.710 4.230.159 

14 2.016.447 2.678.416 3.588.185 5.041.460 1.394500 4.291.134 2.556.970 4.631.500 

15 2.016.447 2.907.297 3.588.185 5.552.939 1.394.500 5.043.344 2.557.230 5.113.339 

16 2.0 16.447 3. 174.730 3.588.1 85 6.251.302 1.394.500 5.043.344 2557.49 1 5.113.38 1 

17 2.016.447 3.529. 195 3.588.185 7.208.984 1.394.500 5.043.344 2557.752 5.113.423 

18 2.0 16.447 4.00 1.254 3.588. 185 8.4 12.970 1.394.500 5.043.344 2.558.0 14 5.1 13.465 

/9 2.0 16.447 4.001.254 3.588. 185 8.4 12.970 1.394.500 5.043.344 2558.276 5.113.507 

20 2.016.447 4.00 1.254 3.588.1 85 8.4 12.970 1.394.500 5.043.344 2.558.539 5.113.549 

21 2.0 16.447 4.001.254 3.588. 185 8.4 12 970 1.394.500 5.043.344 2558.802 5. 113.591 

22 2.016.447 4.00 1.254 3.588.1 85 8.412.970 1.394.500 5.043344 2.559.066 5. 113.633 

23 2.016.447 4.001.254 3.588. 185 8.412.970 1.394.500 5.043.344 2.559.330 5. 113.675 

24 2.016.447 4.00 1.254 3.588. 185 8.412.970 1.394.500 5.041344 2.559.595 5. 113.718 

25 2.0 16.447 4.001.254 3588 185 8.412.970 1.394.500 5.043.344 2.559.860 5. 11 3.760 

26 2.0 16.447 4.00 1.254 3.588. 185 8.412.970 1.394.500 5.043.344 2.560.12(> 5.0 19.412 

27 2.016.447 4.00 1.254 3.588.185 8.41 2.970 1.394 500 5.043344 2.560.393 5.024.903 

28 2.0 16.447 4.00 1.254 3.588. 185 8.412.970 1.394.500 5.043.344 2.560,(,60 5.062.532 

29 2.016.447 4.001.254 3.588. 185 8.412.970 1.394.500 5.043.344 2.560.927 5.084.955 

30 2.0 16.447 4.001.254 3.588.185 8.412.970 1.394.500 5.04.U44 2.561.195 5.104 690 



C uadro 6 

Proyección de los Gastos Indirectos a nivel de Casos, a Valores Privados($) 

Caso 5 Caso 6 Caso 7 Caso 8 

Actual Proyecto Actual Proyecto Actual Proyecto Actual I'I'O)'CCtO 

f 125.729 186.2SO 1.796.902 1.7 1.'.870 3 276. 198 2.868.453 16593 47.639 
2 125.980 219. 181 1.796.902 1.693.367 3.276.198 2.774.352 1 6.59~ 91.738 
J 126.232 257.180 1.796.902 1.677.781 3.276.198 2.700.830 16.593 163.116 
4 126.485 300.423 1.796.902 1.745.166 3.276. 198 2.880.338 8.297 402.093 
5 126.738 3S 1.479 1.796.902 1.824.o72 .t276.198 3.049 720 8.297 684. 161 
6 126.99 1 405.134 1.796.902 1.918.165 3 276.198 3.197.084 8.297 1.027.725 
7 127.245 463.650 1.796.902 2.089.386 3.276.198 3.509.1 89 8.297 1.526. 724 
8 127.500 S27.027 1.796.902 2.368.977 3.276.198 3.958.560 8.297 2.323.765 
9 127.755 603.6 14 1.796.902 2.706.979 3.276.198 4.48S.628 8.297 3352.874 
JO 128.010 686.682 1.796.902 3.23 1.922 3.276.198 5.217.280 8.297 4.774.614 
11 128.266 752.642 1.796.902 3.573.788 3.276. 198 S.4S5.286 16.S93 5.947.444 
12 128.523 84S.969 1.796.902 3.913048 3.276.198 5.692J 19 16.593 7.133.614 
13 128.780 973.092 1.796.902 4.058.183 3.276. 198 5.937.927 16.593 7.133.614 
14 129.037 1. 105.5 13 1.796.902 4.058. 183 3.276. 198 5.937.927 16.593 7.133.614 
15 129.295 1.252.072 1.796.902 4.058. 183 3.276.1 98 5.937.927 16.593 7 133.614 
/6 129.554 1.25 1.437 1.796.902 4.058. 183 3.276.198 5.937.927 8.297 7.130.793 
17 129.813 1.250.803 1.796.902 4.058.183 3.276.198 S.937.927 8297 7.130.793 
18 130.073 1.250.168 1.796.902 4.058.183 3.276.198 5.937.927 8.297 7.130.793 
19 130.333 1.249.SJ4 1.796.902 4.058.183 3.276.198 S.937.Q27 8.297 7.130.793 
20 130.594 1.248.899 1.796.902 4.058.183 3.276.198 S.937.927 8.297 7.130.793 
21 130.855 1.206.201 1.796.902 4 OS8.183 3.276.198 5.937.927 8297 7.130. 793 
22 131.11 6 1.191.363 1.796.902 4.058.183 3.276.198 5.937.927 8.297 7. 130.793 
23 1.'1.379 1.229.412 1.796.902 4.058.183 3.276.198 5.937.927 16.S93 7.133.614 
24 131.641 1.228.778 1.796.902 4.058.183 3.276.198 5.937.927 16.593 7.133.614 
25 131 905 1.245.729 1.796.902 4.058.183 .'\.276.198 5.937.927 16.593 7. 133.614 
26 132.169 1.245.09S 1.796.902 3.857.682 3.276.198 S 859.650 16.593 6.% 1.864 
27 132.433 1.244.461 1.796.902 3.877.597 3.276.198 S.868.644 16.593 6 981.597 
28 132.698 1.243.827 1.796.902 3.913.129 3.276.198 5.876.041 8.297 6.995.008 
29 132.963 1.243. 194 1.796.902 .'\.96 1.828 3.276.198 5.895.223 8.297 7.037.096 
30 133.229 1.242.560 1.796.902 3.988.488 3.276.198 5.903.41 S 8.297 7.055.069 



Cuadro 7 

Pro) ección de los ,\ largenes Neros a ni,·el de Casos, a Valores Privados (S) 

Ca.so 1 Caso 2 Caso 3 

Proyeclo Ac1ual Proyec1o AciUal l'roycc•o Acwal 

1 9.99-1.477 9.650.777 17.784.758 16.956 972 12.274.917 7.218.270 2-1.362.819 21 018.461 

2 10.977.096 10.776.312 19.533.287 18.891.721 12.951.524 10.978.910 25.546.342 23155.172 

J 10.977.096 10.697.833 19.533.287 18 486 078 12.951.524 10.224.971 25.552J55 21 •>r S 978 

4 10.977.096 10.605.688 19.533.287 17.699.355 12.951.524 4.-128.623 25.558.380 18394 456 

5 10.977.096 10.819.524 19.533.287 17.882.273 12.951.524 10.750.865 25.56-1 .417 22.500.18 1 

6 (13. 194.7.H) ( 12.66 1.972) (2J.479.48 1) (24.464.273) (3 .341.363) (2.701 637) (2.784.600) (1.813.677) 

7 10.977.096 " .434. (56 19.533.287 17.7! 1.857 ( 2.951.524 13.578.560 25.576.527 24.757.073 

8 10.977.096 11.329.832 19.533.287 16.216.487 12.95 1.524 20.554.508 25.582.600 32.835.512 

9 10.977.096 13.060. 105 19.533.287 19.836.777 12.95 1.524 33.472.339 25.588.6S5 45.443.263 

10 1 o. 977.096 14.720.502 19.533.287 2V87.026 12.95 1.524 50.015.462 25.504.782 62.6 12. 163 

11 10.977.096 16.084.584 10.533.287 24.007.025 12.95 1.524 64.687 244 25.600.892 76.104.667 

12 10.077.096 18.314.195 19.533.287 26.563.220 9.557. 173 76.936.707 10.699.709 86.020.570 

/J 10 977.096 21.3 11.943 19.533.287 30.064.872 12.951.524 98.805.29 1 25.613.148 107(133.669 

14 10.977.096 24.592.119 19.533.287 3-1.598.3 12 12.951.524 122.57 1.257 25.619.294 129.142.902 

15 10.977.096 24.833.004 19.533.287 21.5 19 017 12.951.524 1-12.079.731 25.625.45.' 147.982.975 

16 10.977.096 35.050.969 19.533.287 47 680 660 12.951.524 153.955.155 25.631.624 158.768 635 

17 (13 194 7J3) 3.'.626.96 1 (23.479.481) 48.053 438 OJ41 3631 152..1-17.959 (2. 717.258) 15-1 232.81-1 

18 10 977.096 53.122.575 19.533.287 73 995.412 12 951.524 145.385.709 25 (>-1-1.003 151 297 623 

/9 10 977.096 45." 1.011 19.533.287 30 9-18 .. '19 12.951.524 149.978.872 25 650.211 15(• 12-1429 

20 10.977 096 54.706.727 19.533.287 78.477 129 12951524 152.780.861 25.65(>.-131 156 183 283 

}/ 10 977.096 5-1.875.032 19.533.287 78 533.025 12 95152-1 1-18.979.282 25 662 (,(>-1 15-1281 103 

22 10 977 096 55.043.6B 19.533 287 78.5R9 032 12 951.524 152.799.932 25.668.910 156 156.350 

23 10.977.096 55.2 12.651 19.533.287 78.645.152 9.557. 173 152.266.399 19.767.862 155.24 1. 112 

u 10.977.096 55.381968 19.533.287 78.701 J84 12.951.524 152.819.078 25 Mt l .-138 156.187.284 

15 10.977.096 55.551.623 19.533.287 78.757.729 12.951.52-1 152.828.680 25.687 72 1 15(> 130 430 

26 10.977.096 46.293 869 19.533.287 3U41. 161 12.951.524 1-12.872.822 25.(>9-1.01(1 133.6-1-1 356 

27 10.977.096 55.891.95 1 19.533.287 7R.870. 756 12.951.524 151.470.827 25.70(L\2-I 149.807.268 

1.Y ( 13. 194.733) 51.469 978 (2:1 .479.481) 78.4')7.3 12 (3.34U63) 149.963.840 (2.6-18.-120) 145.(>53 .163 

29 10.977.096 56.233.642 19.533.287 78.9X-1.236 12.951.524 142.901.80 1 25.712.978 143.-107.956 

JO 10.977.096 46.977.253 19.533.287 31.Sl>R 121 12.951.524 150.08-1.-196 25.719.324 152.482.9-14 

82.48-1.062 ln.155.992 1-16.776.973 2-12 .951 701) 106-167 020 -197.751.0-10 21-t0-11.1')() 585.527 14R 



Cuadro 7 

Proyección dr los Margenes Netos 11 ni"cl de Casos, u Valores Privados($) 

Caso 5 Caso6 Caso 7 ('aso 8 

Aclual Pro)ecto AciUal Ac1u.1l l'royec1o Aclual Proyecto 

1 2.489.022 2.4 10.814 26.98o.:m 19.609.419 49.191.849 23.515.336 (569.697) (14.461.777) 

2 2.494 000 3. 14(> 703 27 944.414 25 009.762 509-l9.608 39 093A02 (569.697) (6.265.818) 

J 2.498.988 4.093 224 27944414 22.513.658 50.949.608 JI 419.758 (569.697) (8.096.931) 

4 2.503.986 4.952.709 27.944 414 16 518.574 50.949.608 11.623.032 (284.8481 ( 18.302.255) 

5 2.508.994 6.324.011 27.944.4 14 27.202.214 50.949.608 48.345. 156 (284.848) 2.285.088 

6 2.5 14 012 7.510.886 5.108.290 21 (>01 998 9.313.681 38.7-12.84.1 (28-1.848) 26.546.968 

7 2.519.0-10 8867.326 27944414 47 476215 50 949.608 77.539.2:\-1 (284 8-18) -14.-l33.851 

8 2.524 078 10 292.582 27 94-1.414 75 959.92-1 50 9-19.608 127.971.6-ll (284.848) 99.845.157 

9 2.529.127 12.001.642 27.944.4 14 97 098.264 50.949.608 173.614.965 (284.848) 145.220.036 

10 2.534.185 13.867.53 1 27.944.4 14 158.760.821 50.949.608 251.037.942 8 1.034.588 317.936.789 

11 2 539 253 8.29C> 924 27.944.4 14 187.06 7.344 50 9-19.608 273.424.074 05.741A31) 323.759 66-l 

12 2.544332 14 206285 5.108 290 209 961329 9.313.681 279.597.495 (3.851.285) -112.920.936 

IJ 2.549.420 18.823.5-10 27 944..114 198.399660 50949608 288.247.669 (569.697) 385.848 822 

14 2.554.519 21 569.180 27.944.4 14 215.330.859 50.949.608 288 247.669 (569.697) 419.068.363 

15 2.559.628 26.620.869 27.944.414 205.66 1.851 50.949.608 276.449.518 (569.697) 398 025.8 11 

16 2.564.748 27.500 404 27.944.4 14 2 14.070.824 50.949.608 286.542.865 (284.848) 416.692.984 

17 2.569.877 27 623.769 5 108 290 189 548.961 9.313.681 273.040.737 (284.8-18) 383 .814 08(> 

18 2.575 017 27 747346 27944 41-l 207 698 029 50.949.608 275.702.231 (284.8481 402.117 705 

19 2.580 167 27.266.-187 27.94-1.414 209.850.067 50 949.608 284.428.477 (28-1.8-18) 408499.290 

zo 2.585.327 27.:\90.488 27.944.414 205.771.588 50.949.608 273.1 12.38() (284.848) 398.337.%7 

11 2.590.498 13.974.179 27.944.414 195.292 147 50.949.608 284.091.695 (284 848) 379.892.414 

22 2.595 679 21.433412 27.944 414 212 857.530 50.949.608 28-1.960.0(>5 81.034 588 442.004.1!53 

13 2.600 870 25.415 367 5 108.290 202.518.641 9.313.681 271.220.209 (.l5.7-l1.4.ll) 397.205 76(l 

24 2.60().072 25.540 223 27.944..114 212.879.845 50.949.608 28-1.960 0(>5 (3.851.285) 413. 143.656 

25 2.611.284 28.011701 27.944.414 195.904.017 50.949.608 284.960065 (569.697) 381.039.856 

16 2.6 16.507 28.138 987 27 944.414 159.478.256 50.9-19.608 2H552.076 (569.697) 357.479 583 

17 2.621 740 28.26-l.489 27944414 186 9<16.296 50 9-19.608 274.663.085 (569.697) 387. 119 113 

28 2.626.983 28.390.207 5 108 290 182.137A56 9JI3.681 261.087.581 (284.848) 392 490.845 

19 2.6J2.237 28.516.14 1 27.944.414 1ó8JI5 186 50.949.608 264 475.826 (284.848) 345.949.976 

JO 2.637.502 28.642.292 27.944.4 14 196.344.176 50.949.608 277.301.4 12 (284.848) 397.956.785 

23.852.742 111.578 141 23373-1638 917 166.015 426 156.302 IJ22A89.716 19.765.179 1.518 89R.421 



ANEXO 7.2.2 

FLUJOS DE CAJA PROYECTADOS 

VALORES SOCIALES 



Cundro 1 

Proyección de los Ingresos Brutos, a Va lores Sociales($) 

Caso 1 Caso 2 Caso3 Caso4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 53.322.489 53.349.205 94.885. 162 94.822.411 49.208.536 48.884.79.1 9 1.934.850 9 1. 151.049 

2 53.322.489 53.379.334 94.885.162 94.758.315 49.208.536 48.494.778 9 1.947.44 1 90230 903 

3 53.322.489 53.458.069 94.885.162 94.596.729 49.208.536 47.956.192 9 1.960.058 88.963.935 

4 53.322.489 53602.491 94.885. 162 94.611.733 49.208.536 48.849.737 9 1.972.699 89.274.031 

5 53.322.489 53.968.797 94.885. 162 94.900.781 49.208.5.16 51.311.813 9 1.985.366 91.325.967 

6 53.322.489 54.457.847 94.885.162 95.321.073 49.208.536 54.596.793 9 1.998.058 94.034.227 

7 53.322.489 55.484.774 94.885. 162 96.359.756 49.208.536 60.397.284 92.010.776 99.217.762 

8 53.322.489 56.692.485 94.885.162 98.666.076 49.208.536 71.851.910 92.023.519 110.068.539 

9 53.322.489 58.864.247 94.885. 162 102.561.050 49.208.536 90.856.669 92.036.287 128.208.791 

10 53.322.489 62.521.841 94.885.162 109.557.332 49208536 121.088.076 92.049.081 157.220.190 

11 53.322.489 65.573.088 94.885.162 115.423.826 49.208.536 143.374.832 92.0()1.901 176.384.520 

12 53.322.489 70.571. 159 94.885.162 124.503.494 49.208.536 168.042.35 1 92.074.746 197.062.563 

13 53.322.489 76.066.014 94.885.162 134.&56.486 49.208.536 202.891.654 92.087.617 226.00l842 

14 53.322.489 82.948.713 94.885. 162 149.289. 193 49.208.536 244.035.437 92. 100.514 259.485.382 

15 53.322.489 93.279.897 94.885.162 168.456.998 49.208.536 294878.546 92. 11 3.436 300 143232 

16 53.322.489 105.393.755 94.885.162 194.635.11 7 49.208.536 294.887.976 92.126.384 300.145.304 

17 5.1.322.489 121.490.320 94.885 162 230.542.994 49.208.536 294.897.426 92.139.359 300. 147.380 

18 53.322.489 142.983.201 94.885.162 275.700.601 49.208.536 294.906.895 92.152.359 300.149.460 

19 53.322.489 143. 150.834 94.885.162 275.756.274 49.208536 294.916.382 92. 165 .. 185 300.151.544 

20 53.322.489 143.3 18.803 94.885. 162 275.812.058 49.208.536 294.925.889 92.178.4.17 300.1 53.632 

2 1 53.322.489 143.487.107 94.885.162 275.867.954 49.208.536 294.935.414 92.191.515 300.155.725 

22 53.322.489 143.655.748 94.885. 162 275.923.962 49.208.5.16 294.944.959 92.204.620 .100.157.822 

2.1 53.322.489 143.824.727 94.885.162 275.980.082 49.208.536 294.954.523 92.2 17.750 300.159.923 

24 53.322.489 14.1.994.043 94.885.162 276036.3 14 49.208.536 294.964.106 92.230.907 300.162.028 

25 5.1.322.489 144.163.698 94.885.162 276.092.658 49.208.536 294.97.1.708 92.244.091 300.164.1.17 

26 53.322.489 144.333.692 94.885. 162 276. 149.11 6 49.208.536 294.983.329 92 257.300 291.704.202 

27 53.322.489 144.504.027 94.885. 162 276.205.686 49.208.536 294.992.969 92.270.5.16 291.706.320 

28 5.1.322.489 144.674.701 94.885. 162 276.262.369 49.208.536 295.002.629 92.283.799 292.833.894 

29 53.322.489 144.845.718 94.885.162 276 .. 119.166 49.208.536 295.012.308 92.297.088 294. 107.866 

30 53.322.489 145017.076 94.885.1 (>2 276.376.076 49.208.5.16 295.022.006 92.310.403 296.222.970 



Cuadro 1 

Proyettión dr los Ingresos Brutos, a Valores Sociales (S) 

raws raso6 ('~so 7 CasoS 

Actual l'roytciO Actual Proyec1o Actunl Proyecto Aclual Proyec1o 

1 5.757 973 8.477.643 89 638.036 87.883. 170 163.432.406 152.859.480 () 1.007.985 

z 5.769.489 10009.896 89.638.036 85.CJ32.260 163432 406 1-12.561 548 o 2.217.567 

J 5.781.028 12.009.087 89.638036 83 667.663 163432-106 131.986.3-10 o 3.779.9-15 

.¡ 5.792.590 1-1.089.928 89.638.036 87.450.149 163.432 406 1-10.479.259 o 16.423.271 

5 5.804 175 16 885.717 89.638036 97 249.347 1(>3432.406 162.0-18.112 o 40.329.797 

6 5.815.784 19.564.662 89.638.036 109.567 475 163.432 406 183.336.863 o 70402.177 

7 5.827.415 22.487.633 89.638036 128.633.749 163.432-106 216.836.563 o 113.747.849 

8 5.839.070 25.654.619 89.638.036 163.307.790 163.432.406 274.098.291 o 191.463.262 

9 5.850.748 29.480. 163 89.638.036 210.951.440 163.432.406 349. 129.714 o 300.3 16.920 

10 5.862.450 33.63 1.047 89.638.036 277.628.395 163.432.406 44 1.520.835 81.3 19.437 497.501.095 

/1 5.874.175 .\3.299.82 1 89.638.036 319.578.313 163.432.406 470.281.358 o 562.989.6-12 

12 5.885.923 38.393.044 89.638.036 360.573259 16.3.432.406 498.626.872 o 675.587.570 

/J 5.897 695 46.495.977 89.638036 360 573.259 163432.406 498.626.872 o 675.587.570 

14 5.909490 52.876.880 89.638.016 360.573.259 163.432406 498.626.872 o 615.587.510 

15 5.92U09 61.899.370 89 638.03(> 360.573.259 163.432 406 498.626.872 o 675.587 570 

16 5.933.152 62.006.023 89.638.036 360.573.259 163.432.406 .t98.626.872 o 675.587570 

17 5.945.018 62.112.890 89.638.036 360.573.259 163.4.32.406 -198.626.872 o 675587.570 

/8 5.956.908 62.219.970 89.638.036 360.573.259 163.4.32.406 498.626.872 o 675.587.570 

19 5.968.822 62J27.264 89.638.036 .360.573.259 163.432.406 498.626.872 o 675.587.570 

20 5.980.760 62.434.774 89.638.036 360.57.1.259 163.432.406 498.62(>.872 o 675.587.570 

21 5.992.721 53.969.795 89.638.036 360.573.259 163.432.406 4?8.626.872 o 675.587.570 

22 6.004.707 54 981.765 89.638.036 360.573.259 1 (>3.432.406 -198.626.872 81 319 437 703.236.179 

13 6.016.716 59.952.981 89.638.036 360.573 259 163.432.406 498.626.872 o 675.587.570 

u 6.028.750 60.061353 89.6380.'6 360.573.259 16H32.406 -198.626.872 o 675.587.570 

25 6.040807 62.975.553 89638036 360573.259 163432.406 .t98626.872 o 675.587.570 

26 6.052.889 63.084.359 89.638.036 .332.098.904 163432.406 -186.851.568 o 6-19.750.958 

17 6.064.994 63.193.382 89.638.036 332.098.904 163432.406 486.851.568 o 6-19.750.958 

28 6.077. 124 6.3302.623 89.63l\.036 .B2.967020 163.432.406 486.851.568 () ().19 750.958 

]9 6.089.279 63.-1 12.083 89.638.036 336.530.076 163432.406 488.236.898 u 652.790.559 

30 6. 101.457 63.52 1.762 89.638.036 3-12.032.945 163.432.406 490JI4.893 () Ci57.349.961 



Cuadro 2 

Proyeccíóu de los Costos Directos de Producción " nivel de O tsos, " Valores Socíclcs ($) 

Caso 1 Caso2 Caso4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 35.802.669 35.814.576 63.709.367 63.694.248 30.397.411 30.330.120 55.846.89.'\ 55.547.917 

2 35.802.669 35.830.453 63.709.367 63.683.672 30.397.411 30.275.826 55.852.784 55.230.885 

3 35.802.669 35.876.199 63.709.367 63.666.780 30.397.411 30.302.068 55.858.686 54.921.842 

4 35.802.669 35.959.195 63.709.367 63.783.433 30.397.411 31.062.093 55.864.600 55.412.422 

5 35.802.669 36.120.4 10 63.709.367 63.969.204 30.397.411 32.019.522 55.870.526 56049.408 

6 35802.669 36.323.614 63.709.367 64. 198.52 1 30.397.4 11 33.299.175 55.876.464 56.876.668 

7 35.802.669 36.792.736 63.709.367 64.842.106 30.397.4 11 35.571. 120 55.882.4 13 58.698.526 

8 35.802.669 37.292.695 63.709.367 65.951.026 30.397.4 11 39.503.42 1 55.888.375 62.059.452 

9 35.802.669 38.113.948 63.709.367 67.467.202 30.397.4 11 45.190.482 55.894.348 66.853.720 

10 35.802.669 39.601.055 63.709.367 70.492.352 30.397.4 11 54.595.540 55.900.334 75.177.606 

11 35.802.669 40.858.763 63.709.367 73 .200.737 30.397.4 11 62.061. 172 55.906.331 80.693.417 

12 35.802.669 42.9 18.459 63.709.367 77.391.348 30.397.4 11 70319.322 55.912.340 86.573.813 

13 35.802.669 45. 181.058 63.709.367 82.166.749 30.397.411 81.979.296 55.9 18.362 94.763.080 

14 35.802.669 48.013.43 1 63.709.367 88.82 1.712 30.397.411 95.727.789 55.924.395 104.132.787 

15 35.802.669 52.263.524 63.709.367 97.656.560 30.397.411 11 2.699. 138 55.930.441 11 5.399.738 

16 35.802669 57.243.127 63.709.367 109.718.335 30.397.411 11 2.699. 138 55.936.498 11 5.400.707 

17 35.802.669 63.856.230 63.709.367 126.257.388 30.397.411 11 2.699. 138 55.942.568 11 5.401.678 

18 35.802.669 72.681286 63.709.367 147.047.644 30.397.411 11 2.699. 138 55.948.650 11 5.402.65 1 

19 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2699. 138 55.954.744 11 5.403.626 

20 35.802.669 72.681.286 63.709.367 147.047.644 30.397.41 1 112.699.138 55.960.850 11 5.404.603 

21 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699. 138 55.966.969 11 5.405.582 

22 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 55.973.099 115.406.563 

23 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 55.979.242 11 5.407.546 

14 35.802.669 72.681286 63.709.367 147.047.644 30.397.411 11 2.699.138 55.985.397 115.408.531 

25 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 55.991.565 11 5.409.518 

26 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 55.997.745 11 2.090 962 

27 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 56.003.937 112. 171.203 

28 35.802.669 72.681.286 63.709.367 147.047.644 30.397.411 11 2.699.138 56.010. 14 1 113.039.554 

19 35.802.669 72.681.286 63.709.367 147.047 644 30.397.4 11 11 2.699.138 56.016.358 113.575.159 

30 35.802.669 72.681.286 63.709.367 147.047.644 30 . .197.4 11 11 2.699.138 56.022.588 113.992.737 



Cuadro 2 

Pro)~clón de los Coslos Oirerlos de Produrdón a nh·el d t Casos, a Valores Sorieles (S) 

C'nso 5 Caso 6 C'nso 7 Cnso8 

ACIU:tl Proyecto AciUnl Proyecto l' royecto Actual Proyecto 

1 2.960.02 1 4.388.563 52.263.578 49.849.007 95.289.485 81397.584 576.334 1.488.700 

2 2.965.941 5.166. 170 52.263578 49.2.12. 788 95.289.485 80.568.721 576.334 2.743.542 

J 2.971.873 6.057.572 52.263578 48.830.435 95 289.485 78.514.633 57(>J34 4.884.068 

4 2.977.817 7.077.064 52 263 578 50.952.213 95 289485 84.049.312 288 167 1 1.9~.440 

S 2.983 77.1 8.274.063 52.263.578 53.418 763 95.289 485 89.232.265 288 1Ct7 20.320.004 

6 2.989.740 9.537.178 52.261578 56 374.738 95 289.485 93.844.465 288 167 30.554. 121 

7 2.995.720 10.914.735 52.263.578 61.639.860 95 289.485 103.353.259 288.167 45.373. 184 

8 3.001. 711 12.406.732 52.263.578 70 .. 110.059 95.289.485 11 7.289.769 288.167 69.2.l6.383 

9 3.007.715 14.209.693 52.263.578 81.389.579 95.289.485 133.(,05.905 288. 167 100. 134.388 

10 3.013.7.10 1 (t.l65.235 52.263.578 97.643.871 95.289.485 155.72 1.594 28R ICt7 142.341.164 

11 3.0 19.758 17.808.992 52.263.578 108.463.438 95.289.485 163. 144.175 576.334 177.314.027 

12 3.025.797 19.991.785 52.263.578 119.213.768 95.289 485 170.553.959 576.!34 212.661.566 

IJ 3.03 1.849 22 936.658 52.263578 122.12 1.502 95 289485 175.474.658 576134 212.661.566 

14 3.037.912 26.058.787 52.263.578 122 121502 95 289485 17.5.474.658 576.U4 212.661.566 

15 3.043.988 29.475.416 52.263.578 122. 121.502 95 289.485 175.474.658 576.H4 212.661.566 

16 3.050076 29.459.961 52 263578 122.121.502 95 289 485 1 75.47~.658 288 167 212 563.589 

17 3.056.176 29.444.507 52.263.578 122. 121.502 95.289 485 175.474.658 288.167 212.563.589 

18 3.0(12.289 29.429.055 52.263.578 122 121.502 95.289.485 175.474.658 288.167 212.563.589 

19 3.068.413 29.4 13.605 52.263.578 122.121.502 95.289.485 175.474.658 288.167 212.563.589 

20 3.074.550 29.398.156 52.263.578 122. 121.502 95.28<).485 175.474.658 288.167 212.563.589 

21 3.080.699 28.554.647 52.26.l.578 122.121.502 95.289.485 175.474.658 288. 167 212.563.589 

22 3.086.861 28. 159.032 52.263.578 122.121.502 95 289.485 175.4 74.658 288 167 212.563.589 

13 3.093.034 28 976.104 52.26-'578 122.121.502 95.289.485 175.474.658 57(>J34 212.661.566 

u 3.099 220 28.960.663 52 263578 122.121.502 95.289.485 175474.658 57(>J.l4 212.661.566 

25 3.105.419 29.320.943 52.263..578 122 121.502 95 289 485 175..17-1.658 5763.14 212.661.566 

26 3111630 29.305.505 52.263 57H 114 Ul 9.230 95 2&9 485 172.501 .347 576.3.l4 206.1.l7.719 

27 3.11 7.853 29 290.070 52 263.578 114.493.740 95.289.485 172.723.138 576J.l4 206.624358 

28 3 124.089 29.274.637 52.263.578 115.840.078 95.289.485 173.086.53 1 288 167 207.323.7 15 

29 3.130.337 29.259.205 52.263.578 11 7.656.476 95.289.485 173.839.833 288.167 208.976.562 

JO 3. U6.597 29.243.775 52.263.578 118.655.195 95.289.485 174.203.272 288. 167 209.773.997 



Cuadro 3 

Proyección de los Costos de T ransferencia y Capacituciónn ni\'cl de Casos, a Valores Socíeles ($) 

Caso 1 C'a~o 2 Caso3 Caso 4 

Actual Proyecto Actual I'I'Oyecto Actunl Proyecto Proyecto 

1 o 226.653 o 536.849 o 1.153. 773 o 1.182.419 

2 o 226.653 o 536.849 o 1.297.995 o 1.330.222 

J o 339.979 o 805.273 o 1.586.438 o 1.625.827 

4 o 339.979 o 1.073.698 o 1.874.882 o 1.921.431 

5 o 453.305 o 1.342.122 o 2. 163.325 o 2.217.036 

6 o 566.632 o 1.610.547 o 2.595.990 o 2.660.444 

7 o 594.792 o 1.908.549 o 2.89 1.588 o 2.929.186 

8 o 679.762 o 2.385.686 o 3.442.366 o 3.487.126 

9 o 849.702 o 2.862.823 o 4.130.840 o 4.184.551 

10 o 1.104.613 o 3.578.529 o 4.957.008 o 5.021.461 

11 o 1.359.524 o 4.532.803 o 5.920.870 o 5.997.856 

11 o 1.784.375 o 5.964.214 o 6.884.733 o 6.974.252 

/J o 1.714.265 o 7.010.943 o 8.361.708 o 8.386.030 

14 o 2.109.865 o 8.820.219 o 9.894.687 o 9.923.468 

15 o 2.703.264 o 11.081.814 o 11.706.391 o 11.740.441 

/6 o 3.673.446 o 15.677.11 6 o o o o 
17 o 4.609.815 o 19.975.680 o o o o 
18 o 5.834.297 o 25.032.814 o o o o 
19 o o o o o o o o 
20 o o o o o o o o 
11 o o o o o o o o 
12 o o o o o o o o 
13 o o o o o o o o 
24 o o o o o o o o 
25 o o o o o o o o 
16 o o o o o o o o 
17 o o o o o o o o 
28 o o o o o o o o 
19 o o o o o o o o 
JO o o o o o o o o 



Cuadro 3 

Pro) ecci6n de los Costos de Transferencia)' Capacitación a nl \'el de Casos, a Valores Socieles (S} 

fn..<o 5 Ca<o6 Caso 7 Caso8 

Actual l'royecto Actual I'I'Oyecto Acltml Proyecto Actual Proyecto 

1 o 1.067.438 o 2.296.692 o 7.394.415 () 4.478.032 

2 o 1.164.478 o 2.526.361 () 7.542.303 o 4.925.836 

j o 1.229.171 o 2.870.865 o 7.838.080 o 5.597.5-10 

4 o 1.326.211 o J 215.369 o 7.985.968 () 6.269.245 

5 o 1.423.251 o 3.559.873 o 8.133.857 o 6.940.950 

6 o 1.520.291 o 4.019.211 () 8.429.633 o 7.836.557 

7 o 1.565.402 o 4.284.728 o 8.529.678 () 8.380.028 

8 o 1.659.326 o 4.848.508 o 8.823.805 () 9.482.664 

9 o 1.784 558 o 5.412.288 o 9.117.932 () 10.585.299 

10 o 1.909 790 o 5.976.068 o 9.264.995 o 11 .687.934 

11 o 2.035.022 o 6.765.360 o 9.559. 122 o 13.231.624 

12 o 2.191.562 o 7.44 1.896 o 9.853.249 o 14.554.786 

1J o 2 372.035 o o o o o o 
f.l o 2.564.362 1) o o o () o 
15 o 2.724.635 o o o o o o 
16 o o o o o o o o 
17 o o o o o o o o 
18 o o o o o o o o 
19 o o o o o o o o 
20 o o o o o o o o 
21 o o o o o o o o 
22 o o o o o o o o 
2J o o o o o o () o 
24 o o o o o () () o 
25 o o o o o o o o 
26 o o o () o () o o 
27 o o o o o o o o 
28 o o o () () o o o 
29 o o o o o o () o 
30 o o o o o o o o 



Cuadro4 

Proyección de los Costos de Asesoría Tecnológica Permanente a nivel de Casos, a Valores Sociales (S) 

Caso 1 Caso 2 Caso3 Caso4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 o o o o o o o o 
2 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o o o o 
7 o o o o o o o o 
8 o o o o o o o o 
9 o o o o o o o o 
JO o o o o o o o o 
11 o o o o o o o o 
12 o o o o o o o o 
13 o o o o o o o o 
14 o o o o o o o o 
15 o o o o o o o o 
16 o o o o o 8.428.761 o 8.428.761 

17 o o o o o 8.428.761 o 8.428.761 

18 o o o o o 8.428.761 o 8.428.761 

19 o 4.585.746 o 20.662.555 o 11.018.082 o 11 .0 18.082 

20 o 4.585.746 o 20.662.555 o 11.018.082 o 11 .0 18.082 

21 o 4.585.746 o 20.662.555 o 11.018.082 o 11 .018.082 

22 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

23 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

24 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

25 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

26 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

27 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

28 o 4.585.746 o 20.662.555 o 11.018.082 o 11.018.082 

29 o 4.585.746 o 20.662.555 o 11.018082 o 11.018.082 

30 o 4.585.746 o 20.662.555 o 11 .018.082 o 11 .018.082 



Cuadro 4 

Proyección de los Costos de Asesoría Tecnológica Permanente a nivel de Casos, a Valores Sociules (S) 

Caso 5 Caso6 Caso7 Caso 8 

Ac111al Actual Proyecto Actual Proyecto Actual Proyecto 

1 o o o o o o o () 

2 o o o o o o o o 
3 o o o o o o o o 
4 o o o o o o o o 
5 o o o o o o o o 
6 o o o o o () o o 
7 o o o o o o o o 
8 o o o o o o o o 
9 o o o o o o o o 
10 o o o o o () o o 
11 () o o o o o () o 
12 () o o o o o o o 
o o o o 4.853.694 o 6.510.377 o 9.523.099 

14 o o o 4 853.694 o 6.510.377 () 9.523.099 

15 o o o 4.853.694 o 6.510.377 o 9.523.099 

16 o 1.968.255 o 5.588.054 o 7.495.392 o 10.963.937 

17 o 1.968.255 o 5.588.054 o 7.495.392 o 10.963.937 

18 o 1.968.255 o 5.588.054 o 7.495.392 o 10.963.937 

19 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14 .. B2.065 

20 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14.332.065 
21 o 2.572.904 o 7.304.708 o 9.797.98 1 o 14.332.065 

22 o 2.572.904 o 7 .. 104.708 o 9.797.98 1 () 14.332.065 

23 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 

u o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 

25 o 2.572.904 o 7.304.708 o 9.7')7.981 o 14.332.065 

26 o 2.572.904 o 7.304.708 o 9.797.981 o l.t .. n2.0<>5 
27 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 
18 o 2.572.904 o 7.304.708 o 9.797.981 o 14.332.065 
29 o 2.572.90-1 o 7.304.708 o 9.797.981 o 14332.065 
JO o 2.572.904 () 7.304.708 o 9.797.981 o 14 332.065 



Cuadro S 

Pro)Krión de los Costos de lm·ersión lntrapredial a nivel de Casos, a Va lores Soriules (S) 

Caso 1 Caso2 Caso3 Caso 4 

Actual Proyecto Acttml Proyecto Actual Acttml Pro)ecto 

1 920.723 1.052.640 1.638.389 1.882.821 635.807 4.274.316 1.106.517 2.828.656 

2 o 3.053 o 5.839 o 95.811 o 67.728 

3 o o o o o o o 119.480 

" o 142.579 o 392.093 o 5.665.308 o 3.177.994 

5 o o o o o 260.668 o 1.722 

6 24.171.829 23.629.714 43.012.769 42.218.377 16.292.888 15.083.073 28.355.065 25.650.209 

7 o o o o o 1.684.099 o 1.888.888 

8 o 661.396 o 2.009.255 o 1. 177.762 o 332.966 

9 o o o o o o o o 
10 o o o o o 2.025.005 o 1.505.765 

JI o o o o o o o o 
12 o o o o 3.394.352 1.935.467 5.907.305 3.220.Q72 

/ j o o o o o o o o 

"' o o o o o o o o 
15 o 4.690.389 o 19.244.445 o 10.048.106 o 7.472.992 

16 o o o o o 1.459.742 o o 
17 24.171.829 9.140.452 43.012.769 11.125.221 16.292.888 2.910.975 28.355.065 4 536.810 

18 o o o o o 10.0·18.106 o 7 472.992 

/ 9 o 9.427.748 o 47.473.025 o 2.960.032 o 57 859 

20 o o o o o o o o 
21 o o o o o 3.910.946 o 1 897 178 

22 o o o o o o o 28 929 

2J o o o o .U94.352 543.096 5.907..'05 945.169 

u o o o o o o o o 
15 o o o o o o o 57.859 

26 o 9.427.748 o 47.473.025 o 10.048. 106 o 16.444.448 

27 o o o o o 1.459.742 o 227.07 1 

28 24.171.829 4.592.647 43.012.769 430.128 16.292.888 2.910.975 28.355.065 4.536.8 10 

29 o o o () o 10.048.106 o 7.472.91)2 

.10 o 9.427.748 o 47.47.1.025 o 2.960.032 o o 



CuadroS 

Proyección de los Costo• d• ln\'ersión lntrapredial a ni\'el de Casos, n \'u lores Sociales (S) 

C'nso5 Cnso (> Caso 7 

f>royecto Actual r royecto Actual I'I'O)'CClO Actunl Proyecto 

1 o 156.09 1 907.840 7.057.700 1.655 218 23.307.448 C) 9.320.825 

2 o o o 2-15.787 o 665.285 () 386.454 

J o o o 758.792 o o o 834.976 

4 o o o 8.089..182 o 22.93-1016 () 15.183.206 

5 o o o 3.861.228 o 9U.763 o 7.617.965 

6 o o 22.836.12-1 18.052.800 41 635 927 26.-110. 146 o 661.884 

7 o o o 5.653.712 o 10.902.6 17 o 9.436.003 

8 o o o 1.13(>.7 16 o 1.475.831 o 2.304.722 

9 o o o IS.787.687 o 13. 133.659 o 29.897. 153 

10 o o o 1.895.939 o 2.216.759 o 3.893 193 

11 o 3.381.967 o 3.744.992 o o 34.063.204 22.676.233 

12 o o 22.836.124 8.663.379 41.635.927 13.739.856 3.111.124 2.821.838 

IJ o o o 17.888.259 o o o 35.097.324 

14 o o o 899.097 o o o 1.76-1.056 

15 o o o 11.990.402 o 12.506.0-11 o 25.721.499 

/6 o o o 1 456.312 o 762.977 o 2.857.329 

17 o o 22.836.124 26.025.722 41.635.927 14.250.840 o 35.829.516 

18 o () o 8.2 11.475 o 12.254 (148 o 18..>07.125 

19 () o () 4.950.141 o 563.483 o 9.624.767 

20 o o o 8.433.849 o 12.558539 o 18 743.431 

21 () 6.030.780 o 18.582.810 o 920.472 () 36.116.272 

22 o o o 92 1.412 o o () 1.764.05(> 

23 o o 22.836 124 12.258.273 41.635 927 13.739.856 34.()63 .2(~ 20.398.839 

14 o o o 899.097 o () ·' 111 124 2.82 1.838 

Z5 o o o 17.9.'2.889 o o () 35.097.324 

26 o o o 32 977.674 o 21.981.250 () 39.460.293 

27 o o () 5.557..164 o 9-10.626 () 10.300.-108 

28 o o 22.836.124 9.036.560 41.635 927 14.250.840 o 2.-196248 

29 o o o 2.5.200.637 () 12.254.048 () 51.1>40.3'>2 

JO o o () 1.310.618 o 56J.483 o 2.57 1.473 



Cuadro 6 

Proyección de los Castos 1 ndirectos a ni\'el de Casos, • Valores Sociales (S) 

Caso 1 Caso 2 Caso 3 Caso4 

Actual Proyecto Actual Proyecto Actual Proyecto Actual Proyecto 

1 1.790.m 1.790.729 3.185.468 3. 184.712 1.2 15.896 1.2 13.205 2.233.876 2.221.017 

2 1.790 133 1.791.523 3.185.468 3.184.184 1.2 15.896 1.2 11.033 2.234.111 2.209.235 

J 1.790.133 1.793.81 o 3.185.468 3. 183.339 1.2 15.896 1.2 12.083 2.234.347 2.196.874 

4 1.790.133 1.797.960 3.185.468 3. 189.172 1.2 15896 1.242.484 2.234.584 2.216.497 

5 1.790.133 1.806.020 3.185.468 3.198.460 1.2 15.896 1.280. 781 2.234.821 2.241.976 

6 1.790.133 1.816.181 3.185.468 3.209.926 1.2 15.896 1.33 1.967 2.235.059 2.275.067 

7 1.790.133 1.839.637 3.185.468 3.242.105 1.2 15.896 1.422.845 2.235.297 2.347.94 1 

8 1.790. 133 1.864.635 3.185.468 3.207.551 1.2 15.896 1.580 137 2.235.535 2.482.378 

9 1.790. 133 1.905.697 3.185.468 3.373.360 1.2 15.896 1.807.619 2.235.774 2.674.149 

10 1.790. 133 1.980.053 3. 185.468 3.524.618 1.2 15.896 2.183.822 2.236.013 3.007.104 

1/ 1.790. 133 2.042.938 3 185.468 3.660.037 1.2 15.896 2.482.447 2.236.253 3.227.737 

12 1.790. 133 2. 145.923 3185.468 3.869.567 1.2 15.896 2.8 12.773 2.236.494 3.462.953 

13 1.790.133 2.259.053 3.185.468 4. 108.337 1.2 15.896 3.279.172 2.236 734 3. 790.523 

14 1.790. 133 2.400.672 3.185.468 4.44 1.086 1.2 15.896 3.829.112 2.236.976 4. 165.311 

15 1.790.133 2.611. 176 3.185.468 4.882.828 1.2 15.896 4.507.966 2.237.218 4.615.990 

16 1.790.133 2.862. 156 3.185.468 5.485.917 1.2 15.896 4.507.966 2.237.460 4.6 16.028 

17 1.790.133 3.192.812 3.185.468 6.312.869 1.2 15.896 4.507.966 2.2:\7.703 4.616.067 

18 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.237.946 4.616.106 

19 1.790. 133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.2.>8.190 4.616.145 

20 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.238.434 4.616.184 

21 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.238.679 4.616.223 

2Z 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.238.?24 4.616.263 

23 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.239.170 4.616 .. 102 

24 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.239.416 H>l6.34 1 

25 1.7?0. 133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.239.663 4.616.38 1 

26 1.790.13.1 .>.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.239.910 4A&3.638 

27 1.790.1.>3 .>.634.064 3.185.468 7.352.382 1.2 15.896 4.S07.966 2.240. 157 4.486.848 

28 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4.507.966 2.240.406 4.521.582 

29 1.790. 133 .>.634.064 1185.468 7.352.382 1.2 15.896 4.507.966 2.240.654 4.543.1)()6 

JO 1.790.133 3.634.064 3.185.468 7.352.382 1.2 15.896 4507.966 2.240.904 4.559.709 



Cuadro 6 

Proyrcción de los Gastos Indirectos a nivel de Casos, a Valores Sociales($) 

CasoS Casoó Caso 7 CasoS 
Acrual Proyecto Actual Proyecto i>royecto Actual Proyecto 

1 118.401 175.543 1.567.907 1.495.470 2.858.685 2.501.928 17.290 44.661 
2 118.638 206647 1.567.907 1.476.984 2.858.685 2.417.062 17.290 82.306 

3 118.875 242.303 1.567.907 1.464.9 13 2.858.685 2.355.439 17.290 1-16.522 

4 119. 11 3 283.083 1.567.907 1.528.56(¡ 2.858.685 2.521.479 8.645 358.2 13 
5 119.351 330.963 1.567.907 1.602.563 2.858.685 2.676.968 8.645 609.600 
6 119.590 381.487 1.567.907 1.691.242 2.858.685 2815.334 8.6-15 916.624 

7 119.829 436.589 1.567.907 1.849.196 2.858.685 3 100.598 8.645 1.361.196 

8 120068 496.269 1.567.907 2. 109.302 2.858.685 3.5 18.693 8.645 2.077.091 
9 120.309 568.388 1.567.907 2.44 1.687 2.858.685 4.008.177 8.645 3.004.032 
10 120.549 646.609 1.567.907 2.929.3 16 2.858.685 4.671.6-18 8.645 4.270.235 

11 120 790 712.360 1.567.907 3.253.903 2.858.685 4.894.325 17.290 5.319.421 

12 121.032 799.67 1 1.567.907 3.576.413 2.858.685 5. 11 6.619 17.290 6.379.847 

/3 121.274 917.466 1.567.907 3.663 645 2.858.685 5.264.240 17.290 6.379.847 

14 121.516 1.042.35 1 1.567.907 3.663.645 2.858.685 5.264.240 17.290 6.379.847 

15 121.760 1.179.017 1.567.907 3.663.645 2.858.685 5.2<>4.240 17.290 6.379.847 

16 122.003 1.178.398 1.567.907 3.663.645 2.858.685 5.2<>4.240 8.645 6.376.908 
17 122.247 1. 177.780 1.567.907 3.663.645 2858.685 5.264.240 8.645 6.376.'>08 
18 122.492 1.177.162 1.567.907 3663.645 2.858.685 5.264.240 8.645 6.376.908 

19 122.737 1.176.544 1.567.907 3.663.645 2.858.685 5.264.240 8645 6.376.908 
20 122.982 1. 175.926 1 567.907 3.663.645 2.858.685 5.264.240 8645 6.376.908 
21 123 228 1. 142.186 1.567.907 3.663.645 2.858.685 5.264.240 8645 6.376.908 

22 123.474 1.126.361 1.567.907 3.663.645 2.858.685 5.264.240 8.645 6.376.908 

23 123.721 1. 159.044 1.567.907 3.663.645 2.858.685 5.264.240 17.290 6.379.847 

24 123.969 1. 158.427 1.567.907 3.663.645 2.858.685 5.264.240 17.290 6.379.847 

25 124.2 17 1. 172.838 1567.907 3.663.645 2.858.685 5.264.240 17.290 6.379.847 

26 124.465 1. 172.220 1.567.907 3.420.577 2.858.685 5.175.040 17.2<>0 6.184.132 

27 124.7 14 1. 171.603 1.567.907 3.434.812 2858.685 5. 181.694 17.290 6. 198.73 1 

28 124.964 1. 170.985 1.567.907 3.475.202 2.858.685 5. 192.596 8.645 6.2 19.7 11 

29 125.213 1. 170.368 1.567.907 3.529.694 2.858.685 5.215.195 8.6-15 6.26Q.297 

30 125.464 1.169.751 1.567.907 3.559.656 2.858.685 5.226.098 8.6-15 6.293.220 



Cuadro 7 

Proyección de los i\largenes Netos a nivel de Casos, a Valores Sociales (S) 

Caso 1 Caso2 Caso3 Caso4 

Actual Proyecto i\cnml Proyecto Actual Proyecto Actual Proyecto 

1 14.808.964 14.464.607 26.351.938 25.523.781 16.959.42 1 11 .913.379 32.747.564 29.370.140 

2 15.729.687 15.527.652 27.990.327 27.347.77 1 17.595.229 15.614.1 13 33.860.546 31.392.812 

3 15.729.687 15.448.08 1 27.990.327 26.941.337 17.595.229 14855.603 33.867.024 30.099.9 13 

4 15.729.687 15.362.778 27.990.327 26.173.337 17.595.229 9.004 970 33.873.5 15 26.545.686 

5 15.729.687 15.589.061 27.990.327 26.390.994 17.595.229 15.587.517 33.880.0 19 30.815.825 

6 (8.442. 142) (7.878.292) ( 15.022.442) (15.916.297) 1.302.341 2.286.588 5.53 1.471 6.571840 

7 15.729.687 16.257.610 27.990.327 26.366.995 )7.595.229 18.827.632 33.89.1.066 33.353.222 

8 15.729.687 16.193.998 27.990.327 25.022.558 17.595.229 26.148.22.1 33.899.609 41.706.617 

9 15.729.687 17.994.899 27.990.327 28.857.665 17.595.229 39.727.728 33.906.165 54.496.37 1 

10 15.729.687 19.836. 120 27.990.327 31.961.834 17.595.229 57.326.702 33.912.734 72.508.254 

11 15.729.687 21.311.862 27.990.327 34.030.250 17.595.229 72.910.343 33.919.316 86.465.510 

12 15.729.687 23.722.402 27.990.327 37.278.365 14.200.877 86.090.057 28.018.607 96.831.474 

13 15.729.687 26.911.638 27.990.327 41.570.457 17.595.229 109.27 1.478 33.932.52 1 119.064.209 

14 15.729.687 30.424.746 27.990.327 47.206.176 17.595.229 134.583.849 33.939.143 141.263.816 

15 15.729.687 31.009.544 27.990.327 35.591.351 17.595.229 155.916.946 33.945.778 160.9 14.071 

16 15.729.687 41.615.026 27.990.327 63.753.750 17.595.229 167.792.370 33.952.426 171.699.807 

17 (8.442. 142) 40.691.012 (15.022.442) 66.87 1.836 1.302.341 166.350.587 5.604.023 167. 164.063 

18 15.729.687 60.833.555 27.990.327 96.267.761 17.595.229 159.222.924 33.965.763 164.228.949 

19 15.729.687 52.821.99 1 27.990.327 53.220.667 17.595.229 163.731.165 33.972.45 1 169.055.831 

20 15.729.687 62.417.707 27.990.327 1 OO. 749.4 77 17.595.229 166.700. 70.> .13.979.15.> 169.11 4.76.1 

21 15.729.687 62.586.012 27.990.327 100.805.3 73 17.595.229 162.799.283 33.985.868 167.218.660 

22 15.729.687 62.754.653 27.990.327 100.861.38 1 17.595.229 166.7 19.774 3.>.992.597 169.087.984 

23 15.729.687 62.92.1.6.1 1 27.990.327 100.917.500 14.200.877 166. 186.24 1 28.092.034 168. 172.824 

24 15.729.687 63.092.947 27.990 . .127 100.97.1.7.12 17.595.229 166.738.920 34.006.094 169.119.073 

25 15.729.687 63.262.602 27.990.327 101.030.077 17.595.229 166.748.522 34.012.8(>.\ 169.062 297 

26 15.729.687 54.004.849 27.990..127 53.61.1.509 17.595.229 156.710.037 34.019.646 147.667.071 

27 15.729.687 63.602.93 1 27.990.327 101.143. 104 17.595.229 165.308,042 34.026.442 163.803.115 

28 (8.442 142) 59. 180.958 ( 15.022.442) 100 769.660 1 .. 102.34 1 163.866.469 5.()78.187 159.717.865 

29 15.729.687 63.944622 27.990.327 1 o 1.256.584 17.595.229 156.739.0 16 34.040.075 157.498.626 

30 15.729.687 54.688233 27.990.327 53.840.469 17.595.229 16:\.836.789 34.046.912 166.652.44 1 

109. 104.702 177.192.870 194. 147.299 279.4.11 .6.1 1 128.733.788 430.039.067 250.46.>.073 527.983.039 



Cuadm7 

Proyecdón de los 1\lnr~-tenes N eros n nh•el de Ca~os, 11 Vnlor·cs Sociales (S) 

Caso S Caso 6 Caso 7 Caso8 

Acrual Proyecro Acrual Proyec1o Aciual Proyec1o Aclual Pro} cero 

1 2.679.551 2.690.009 34.898.710 27.184.301 63.629.018 36.258.106 1593.624) (14.324 232) 

1 2.684.910 3.472.602 35.806.551 32.450.340 65284.23() 5 1.368.177 159M24J 15.920.571) 

J 2.690.280 4.480.042 35.806.551 29.742.658 65.284.236 43.271). 188 (593.624) (7.683.162) 

4 2.695.(>60 5.403.571 ]5.806.55 1 23.664.518 65.284.236 22.988.4S4 (291>.812) 117.327 834) 

S 2.701.052 6.857.441 35.806.551 34.806920 65.284.236 61091.259 (2%8121 4.841.277 

6 2.706.45-1 8 125.706 12.970.427 29.429.484 23.648.309 51.837.28.5 (296.8121 304-'2 992 

7 2.711.867 9 570.907 35806.551 55.206.253 65.284.236 90.950.410 1296.812) 49 197 438 

8 2.7 17.291 11.092.293 35 806.551 84.903.205 65.284.236 142.990.193 (296.8 12) 108J62.401 

9 2.722.725 12.9 17.525 35.806.551 105.920.198 65.284.236 189.264.04 1 1296.R I2J 156.696.049 

10 2.728.17 1 14.909.413 35.80CJ.551 169.183.201 65.284.236 269.645.S40 81.022.625 .H5J08.5(>8 

11 2.733.627 9.361.480 35.806.551 197.350.62 1 65.284.236 292.683.735 13-1.656.829) 344..148.337 

12 2.739.094 15.410.025 12 970.427 22 1.677.803 23.648.309 299.363.190 (3.704.7481 439 169.513 

IJ 2 744.572 20 269.818 35 806 551 212.046 15') 65.284.236 31 1.3 77.598 (593 6241 411 925 735 

14 2.750.062 n 211.379 35.806 551 229.035.322 65.284.2.16 311.377.598 (593.6241 445.259.002 

/S 2.755.562 28.520.302 35.806.55 1 217.944.01(1 65.284.23(> 29!187 1.557 (593.624) 421J01560 

16 2.761.073 29.399.409 35.806.55 1 227.743 746 65.284.236 .109.629.606 (296.812) 442.825.808 

17 2.766.595 29.522.348 12.970.427 203. 174.336 23.<>48.309 296. 14 1.743 1296.8121 409.853.62 1 

18 2.772. 128 29.645.498 35.806.55 1 220.988.584 65.284.236 298. 138.5.14 (296.812) 427.376.0 12 

19 2.777.672 29 164.2 12 35 806.551 222.5.1J 264 65.284.236 307.526.511 (296812) 432.690 242 

10 2.783.228 29.287.787 35 80(>.551 219.049.555 65.284.236 295 531.45-1 (29<>8121 423.571577 

11 2.788.794 15 669.278 35.806551 208 900.594 65.284.236 307.169522 (296 8121 405898 736 

22 2.794.372 23 123.468 35 806551 226.561 993 65.284.236 308.089.994 81.022.625 468 199.5(>0 

23 2.799.960 27.244.929 12.970.427 215.225.132 23.648.309 294.350. 138 (34 .(J56.8291 421.815.253 

24 2.805.560 27 . .169.359 35.80(1.551 226.584.307 65.284.236 308.089.994 (;\. 704. 748) 439.392.254 

25 2.811.172 29.908.869 35.806.551 209.550.516 65.284.236 308 089.994 (593.1>24) 407.116.768 

26 2.816. 79~ 30033.729 35.806551 174.376.716 65.284.236 277.394.949 151lJ.6241 JSJ 6.1(1 7~8 

27 2.822.427 30.158.805 35 806 551 201.30!U80 65 284.236 298208.129 (593 62-11 412 295.395 

18 2.828072 10 284.098 12.970427 197 . .110.472 23.648.309 284.523.620 (296812) 419.\79217 

29 2.833.728 30.409.606 35.806.551 182.838.561 65.284.236 287.129.840 (296.8121 371.572243 

JO 2.839.396 30.535.3.12 35.806.55 1 211.202 769 65.284.23() .100.524.058 (2%.812) 424.379.206 

21.903.291 94.043.455 2642 19711 787.8 16 708 481.738 163 1 158.296.670 16.057 114 1.215 921.372 



" 

ANEXO 7.3 

EVALUACIÓN FINANCIERA 



Cuadro l\ .... 1 Esrado dt Rt->uluulos Sltunl6n e-cm Pro)«ID J)lra t i Caso 1 (S) 

Años 
o 6 9 

1 RuJO OencfictO r--cto \."Ofl Pm)«to 205.171 201807 21~ .11 4 22<01< 256.4.16 .125 . .17~ .19<.<06 ~(>ll.~ <~2 9~ 1 7.1< JI< 

l"':l<tOS {)ptt1<tOMies 996.~3 1.021 .610 1.~9.767 1.081.113 1.171.092 1.298.64-1 IA21 .059 1.5ROOO 1.78.1.99< 2.032.~~ 

Toul ln¡;r«c>< 996.~.1 1.021610 1.~'1.767 1.0!>1.111 1.171.092 1.29~.~4 1.421 .0<9 1 <74.000 1 7>1.9'1< 2.012.H~ 

E~,...,. Costos O•m.:•os 7>3.78.1 76.1.6.16 778.540 798 20.1 85.1.97.1 909.79:> 959589 1 0.16.16.1 1 126.7\2 1.218.214 
fo~IU5 fn<.hf\."CtOS 37.68'1 .18.182 18.927 .19'110 42.6'19 4S.4CJO 47.C)79 51.80~ <<• 1.17 60'1 11 
Costo Opcractón y Manlcnctón o 17.985 17.'185 17.985 11.985 11.985 11.985 17.985 17.98.< 17.985 
Tot~l Et;,r-.:sos 791.472 819.803 8.15.4<2 8<6.099 914.656 97,1.270 1.02:155.1 1.1 0<.9<(, 1201.0<.¡ 1.297. 110 

2 Ocpr<.-ctación de 01cnc~ lncorporndos (•) o 12U•>2 127.<92 1 27.~92 1 27.~92 127592 127.~·>2 127.<92 121.5'12 127.592 

.1 U•it•c.bd o1)C((tciom•l 205.171 .129..199 .1•11.907 .152.607 .184.02~ 452.%7 52.1.0'18 5'15.6.16 710.5.1.1 81•2,C)28 

4 ln.:.rcso No 0 1>enu:ional (\'alorcs rcsuluales) o o o o o o o o o o 

5 Costo No ()¡:H:rac •on;~l o 72.6~9 49.122 .18.891 40.488 49.246 4,1.948 (o5.~9() 49.424 64 474 

ltltcres Captt:tl de Tr:ti»JO tur • 7.8 •• ) o 2551~ 26.(1(>6 26.710 285.11 .10..1(>6 .11.997 14 <06 17.471 40.470 
lnteres ln\thiOnc:s lnlrapred•atcs (UF+ 7.8•í) o .15.161 11.105 2.10 o 6.929 o 19.4.1.1 o 12 05.1 
ln1eres Obras E'>11'1prcdtales e UF.,. 4.~··1 o 11 951 11 C)<l 11 .951 11 .951 11 .9:<1 11 .951 11.9<1 11 .9<1 11 951 

6 Uuhdad No ()pcncoonal o 12.(>89 49122 .1~.~91 ~OA88 ~9.246 ~.1.9~~ 6<890 ~9~24 64 47~ 

7 Valor Re<odual H o o o o o o o o o o 

8 Valor an1cs dt lmpu~to 205.111 ~02.089 .191029 ,191.498 424.<16 502.213 )(o7.~7 6(,1 (:!6 7<9.9~7 927.401 

C) lmpu~lo o o o o o o o o o o 

10 U••hdad Nc1;a dc="pu('S tk Impuesto 205.171 402 089 .191 029 .191 498 4N516 ~02.21 .1 <(>1.~1 (>6 1 .. <26 7<9.•1<7 '127.401 

11 Dcprcci:.tctón de B•\!nc.$ t+J o 127592 127.:<92 127.5'12 121592 127592 ll7.:W2 127592 1 :!7.~92. 127.~92 

12 Valor Residual ( t- 1 o o o o o o o o o o 

1.1 ln¡;rcso Neto 205. "' 529.681 518.(>2 1 51'1.091 552.11)') 629.80:< 694 ,6,l'l 78'1.118 887.5·1? 1.0:<4.994 



Cuadro 1\. 1 E\l:ulu de Resuhados Situac-iUn Cün r•ro) ('(IU fUtr~ ,., C lhO 1 (S) 

Años 
10 11 12 1~ 15 16 17 18 19 

1 FluJO Benefic•o Neto con l'royecto 884.214 942.649 999.035 1.05.\J72 1.101.660 1 155.900 1.204.0<)1 1.250.23.1 1.294.326 1.298.194 

fn~t-.;~ O¡><,.don•l<s 2319 288 2.427.732 2.53 1.84~ 2 631.628 2.727.07') 2.&18.200 2.904.9')() 2.987.449 .1 065.576 .1.069.4~5 
Tooal ln~mos 2J I9.288 2.427.7,12 2531.845 2.6.11.628 2.727.079 2.818.200 2.904.990 2.987.4 19 3.065.576 1.069.4~ 1 

E¡;resos COSios 01rc..1os 1 .. 149,608 IJ97.ZJ6 1 442.691 1.485.972 1 127 080 1.566.014 1.602.771 1 617.162 1.669.776 1 669.776 
Costos hw:hrtctos 67480 69.862 72. 1.15 R299 76.314 78.301 80119 81868 83A89 83489 
r~ro ()ptrac16n y M3ntcnckln 17.981 17.981 17.98< 17.981 17.981 17.985 17.98< 17 98< 17.985 179gl 
To<ai E101oos 1.4.15.071 1.481081 1532.811 Ll78.216 1621.~19 1662.300 1.700.~99 1.1.11.216 1.111.250 1.771.250 

2 Ocpr«iac•ón de Ou:ncs l nc:orpoD~ C·) 12B92 127.592 127 .. ' 92 127S92 127592 127592 127.592 127 .... 92 127.592 127.192 

3 Utilid:ld ()pel'at:ioll:tl 1.011.807 1.070.241 1.126.627 1.1 80.%~ 1.2.l.l.25.1 1.283.492 U 31.683 IJ77.825 1.421.918 1.421.787 

'1 Ingreso No Opcradonal t valore$ rt:iidu:\kSJ o o o o o o o o o o 

5 Costo No Opcrn~tonal 1(>.721 18.~86 59.775 61 1'>2 62.539 63.815 81 .697 66 112 68.2 1.1 67.21ol 

lnt<res Capital de Tnbo¡o 4UF >7.8'•1 44.774 46JH 47.824 4'>.242 ~0~$8 51.864 H .068 ~ 1 ~01 55.263 55263 
In~ lm·ersW)IlC$1nlr11'h.·~halc• e UF • 7.r.l o o o o o o 16~\n o 999 o 
lnJ<rcs Obns Exo~a¡>~<d .. l<s (l)r • 4.1'•1 11 9~1 11 .911 11.951 11.9~1 11 9<1 11.951 11 .951 11 .9<1 11.951 11.951 

6 Utolidod No Operacoonol 56.725 18.286 ;19.775 61.192 62.5.19 63.815 81.697 (1(, 1<2 68.213 67.214 

7 \ 'alor Residual H o o o o o o o o o o 

8 Vnlor ames de Impuesto 1.068.5.12 1.128.527 1.186.402 1.242.157 1.295.792 I.J47J07 l A 13.380 1.4·11.971 1.490.1.1 1 1.~93 0()1 

9 Impuesto o o o o o o o o o o 

10 Uhlid:ad Nt-tt dtspu~ de 1 111fl"k.".)l~ 1 068.5.12 1 128 <27 1.186.402 1.2·12 117 1.29~.792 1..1~7.307 1411 1~0 1 ~11977 1490.1.11 1 1°).\ 001 

11 D<prcaacoón de Oocncs1• 1 121 '92 127592 121.S92 127 W2 121 <92 127592 1 27~<4)! 127 .. ,,2 1275'>2 1215'>2 

12 Valor Resoduall • 1 o o o o o o o o o o 

1.1 ln~reso Nelo 1.1%.124 1.2<6.11 9 1..11.\.994 IJ69.749 1.42.1..184 1.474.89'1 1.5411'172 1.<71 .<(>') 1.617.724 1.6205').1 



Cuadro;\ .. 1 Estado dt- Rrsullados Slluac16n C'On Pro)«lo para ti Caso 1 ($) 

Años 
20 11 23 25 26 28 30 

1 FluJO Bcncf1<oo Neoo coo Pro)'«IO 1.301.070 1.30.<9~~ 1..1098~5 1.31,1 .74~ I.JI7.6~2 1..121566 1.32~.489 1.129.~19 I_IJ3_1<8 1 ,.137_1~ I.HI.2~8 

ln¡;r<SOS ()p<raeoonoi<S 3.073.320 ).077.1~ ).081,09' 1 .08~ 99~ ) .088.901 .1.091.816 3.096.739 3.100.670 .1 ·~-608 3. 108.~~ ) .112.508 
Toulln~ri!SIOS 3.073.320 3.077.1~ ,1.081.095 3.084 995 3.on.901 .1.092.816 3.096.739 3.100.670 .1.1~.608 3 108.5\4 .I.IIU08 

E~r<SOS Costos 01rectos 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 1.669.776 
Costos hKhrc.;.10$ 83.489 S,\.489 83.489 83.489 83.489 83.489 83.489 8.1.489 8.1.489 8.1.489 8.1.489 
C'osto 0J)(nct6n y MantenciÓn 17.985 17.985 17.98~ 17.985 17.985 17.985 17.985 17.985 17.98' 17.98' 17.98' 
Toool E~ .. sos 1.771.250 1.771.1'0 1.771.2<0 1.771 .2'0 1.771.250 1.771.250 1.771.2~0 1.771.250 1.771.2<0 1.771.2'0 1.771.250 

2 OeJJr«lólCIÓn dt: 01Ctk:slncorporndos C·) o 127592 127$2 127.592 127.592 127592 127592 IH592 127.<92 127.<92 127.592 

3 Utilidad o ,)l!r'IICiOno'll 1.302.070 1.433546 1.4)7.4.18 1.44 1..137 1.445.244 1.449.159 1.453.081 1.457.011 1.460.950 1.464.896 1.468.850 

4 lnJ:.rcso No Opcn~c10nal (valores residual~) 177.256 o o o o o o o o o o 

S Cosco No 0J1<racion:;¡l 84.18,1 67.214 67.214 67.214 67 214 67.214 55.26.1 72.~32 4i~.2(,, <5.26.1 ~,.26.1 

hueres C•pll•l de TraboJo IUF • 7.8'•1 5!'-16.1 55.263 " -26.1 ~~.26.1 ~~.26.1 :-;5.2('·' 55.263 55.26.1 <5.26.1 55.2M 55.263 
l1ucres ln\tritoneslnlr;aprechalescUF + 7.8•e) 16.969 o o o o o o 16.969 o o o 
ln1cre5 Obr.u Extraprcdialcs (UF+ 4 ... ~·., 11.9'1 11.951 11.9'1 11.951 11.951 11.951 

6 Uuhcbd No ()p<raeoonol 261.438 67.114 67 214 67.214 67.214 67.214 5~.163 72.232 5~ 263 ,, 26.1 « 26.1 

7 \'olor Residual H o o o o o o o o o o !3.214.7791 

S \ 'olor anoes de lmpuesoo 1.740.764 1500.760 1 <~652 1.50R 551 1 <IH<R 1.516 . .173 1508.344 15:!'1.241 1 <16 21! 1 \20 "9 1 ,24.113 

9 lmpuC"II() o o o o o o o o o o o 

10 U11hdad Nec;a d~~.""'ipu~ dt Impuesto 1.740.764 1500.760 1.504.652 1,<08.\\1 1 512.458 1516 .. 17.1 1.508.3~ 1.529.243 1 <16 21.1 1 <20 1<9 1514.11 .1 

11 O~¡)ltCI\lCIÓn de B1cnes C+J o 1 ~7.591 127.!i92 121.W2 127592 127592 127.592 1 :!7 .~9! 1 ~7 ~9! 117.51)2 121.592 

12 Valor R~sídual Cet J o o o o o o o o o o .1.214.779 

)j ln~rcso Neto 1.740.764 1.628..152 l.lo.I2.H4 1.6.16.14.1 1.640.050 1.64.1.%5 1.6.1;\.9.16 1.6SI>.S.16 1.64.1.~05 I.M7.7S2 4.R(>6.<1R~ 



Cuadro N• 2 Ret¡uerimiento y Generación de Cnpitales para el Caso 1 (S) 

Años 
o 2 .¡ 1 5 6 7 8 9 

1 Capital de Tmlxljo (+) o 327.921 334 181 342 439 365.862 389.308 410.221 442.3R2 480.422 518.844 

2 Requerimiento de Capital de Trabajo(-) 327.921 334.181 342.-139 365.862 389.308 410.22 1 442.382 -180.422 518.844 574.029 

3 Rcqucrimicnro Ncro de Cnpiral de Trnb¡\jo 327.921 662.102 676.620 708.302 755.170 799.529 852.604 922.804 9<)9.2(>(, 1.092.873 

.¡ Capíral de Inversión y Obras Civiles(+) o 450.776 142.372 2.952 o 88.831 (33.043) 216.097 (33.043) 12 1.483 

S Capiral pam Riego y Obras lntrnprediales (-) 450.776 142.372 2.952 o 88.831 o 249.140 o 154.52(, o 

6 Capital pam Obrn Fxtmpredial H o o o o o 33.043 33.043 3JO-IJ 33 0-11 33.043 

7 Requerimocnto Neto de Capota! para lnvcrsio~s 450.776 593148 145J25 2 952 88.831 121.873 249.1-10 249 1-10 15-1 526 15-1.526 

fluJO de Caja Neto (573.5261 (725.5691 (303.3241 1192.164) (291.8921 1291.598) (407.1051 (382 8261 (200242) (192.-105) 

Valor l'reseme Neto (573.526) 1689.4-131 1273.871) (164 8651 (237.957) (225.881) (299.655) !267 7541 ( 176 9421 1121 504) 



Cuadro N" 2 Requerimiento y Generación de Ca plln lcs ¡¡ara el Caso 1 ($) 

Allos 
JO 11 12 13 14 1 15 16 17 18 19 

1 Capital de Trabajo ( •> 574.029 594.033 613.124 63 1.302 648.568 664.920 680.360 694.886 708.500 708.500 

2 Requerimiento de Capital de Tmb<yo (-l 594.033 613.124 631J02 648.568 664.920 680.360 694.886 708.500 708.500 708.500 

3 Requerimiento Neto de Capital de Trabajo 1. 168.063 1.207. 157 1.244.427 1.279.870 1.3 13488 1.345.280 1.375.246 1.403.386 1.4 17.000 1.4 17.000 

4 Capital de Inversión y Obras Civiles(+) (33.043) (33.043) (33.043) (33.043) (33.043) (33.043) 180.780 (33.043) (20.234) (33.043) 

5 Ca¡Jitai¡Jam Rie¡;o y Obras hllraprcdiales H o o o o o 213.8H o 12.809 o 217.547 

6 Capital para Obra Extraprcdial (-) 33.043 33.043 33.043 .U.043 .U.043 33.043 33.043 33.043 31043 33.043 

7 Requerimicmo Neto de Capital para hl\'ersiones o o o o o 213.823 213.823 12.809 12809 217.547 

rlujo de Caja Neto 28.062 48.962 69.567 89.879 109.896 (84.203) (-18.096) 155.l?-1 187.915 (13.954) 

Valor Presente Neto 16.839 27.917 37.691 46.27 1 5U59 (39.140) (2 1.243) 65.209 7-1.939 (5.288) 



Cuadro N" 2 Requerhnienlo y Cenernción de Capiln les pura el Caso 1 (S) 

Años 
20 21 22 2.1 24 25 26 27 28 29 30 

1 Capirnl de Tmhajo ( 1) 708500 708.500 708.500 708.500 708.500 708.500 708.500 708.SIXI 708.500 708.500 708.500 

2 Rcc¡uerimicnro de Cat>ital de '1 mb<\iO H 708.500 708.500 708.500 708.500 708.500 708.500 708.500 708.500 708.500 708.500 708.500 

3 Requcrimicnlo Ncro de Cnpilnl de Tmbajo 1.417.000 1.417.000 1.417.000 1.41 7.000 1.4 17.1100 1.4 17.000 1.417.000 1.417.000 1.417.000 1.4 17.000 1.417.000 

4 C:tpilnl de lnver.<ión y Obms Civiles(+) 184.504 (33 .043) (33.043) (D.(l43) (J3.(l43) (33.043) (33.0431 184.504 (33.(143) (33.0431 (33.043) 

5 Capiral pam Riego y Obrns 1mmpredialcs (.) o o o o o o 217.547 o o o 217.547 

6 Capital p.1m Obm E"mpn:dial (-) 33.043 33.043 33 041 H043 33 04.1 33.043 33.043 33043 3.1.043 3.\~0 33.043 

7 Requerimiemo Nero de Capital pnm 1 "' crsiones 217.547 o o o o o 217.547 217.547 o o 217 547 

Flujo de Caja Neto 106.217 211.352 215.244 219143 223.050 226.%5 1.390 22289 226.805 230.751 3 2.11.938 

Valor l'resemc Nero 38.245 72.312 69.976 67 697 (>5.473 63.305 368 5.613 S~ 274 52469 698.293 



Cu:odro i'(" 3 Est:uto de Resultados Situación ton Pro) ccto pn11 el Coso 2 ($) 

Ailos 

1 Flujo Bendido Neto con JlrO)~"''IC'I 346.754 269.0.10 221..185 1 (>5.~08 14~.~88 199.300 2~9.07< .128..100 500..159 777 •. 170 

Ingresos 0pcr3t"ional~ 1.684.396 1.628.698 1571.806 1.<1.1.721 1 <6.1.048 1.61<9.941 1.811 1(>7 2011607 2 . .155581 2.819.911 
Totall"'l:•~ 1.684..196 1.628698 1571.806 1 <1.1.721 1 <6.1 048 1.689.941 1 ~~~ 1(>7 2 011607 2..155581 2.819.'111 

E¡;rcsos ('(hiO$ 0Ut'C'IOS 1.27.1.94< 12~8.9.16 1.2>0.130 1 247.741 1 111976 1.383.672 IA44 292 1 <67.161 1.730.892 1 909 291 
C"O>IO> lnd>r«IOS 6.1697 62.947 62507 62..187 6<.699 69.184 72 21< 78 l<~ 86545 95-16< 
Costo Opcr.u:tón y ManttnctÓn o 17.785 37.785 37.78< 37.78< .17.785 37.78< .17.78< 37.785 .17.78< 
To"l E~mo. 1 \17.642 1 1<9 661< 1350.422 1.347.913 1.417.459 1.490.641 1.554.292 1611.1..107 1.855.222 2.042541 

2 lft.•preciJción d~ Oicncs lntor¡-.orndos e-) o 422 .• 1.15 422.3.15 422..1.1< 422 .• m 412 .. 1.15 422 .• 1.15 422 . .1.15 422..1.15 422 .. 1.15 

.1 Utilidad O¡>eracional .14(>.75•1 6')1..165 643.720 588.143 ~67.924 621.6.16 6~ 1 .4 1 0 7~0.6.16 922.695 1.199.706 

4 ln¡;.l'eSO No Opl!'racional (\':tlorcs rcs•d"alcs) o o o o o o o o o o 

5 C"O:Sio No Ope1"3ctOna1 o 1.13.230 92.966 7.18<8 7<.610 91A66 79.879 12<.129 89.261< 122.9.1) 

lnl<t<S C"apooal de T,.boJO tUF • u•.¡ o 42 422 42.133 42.0<5 44.22< 46.508 48.494 <2.~19 57.88.1 6.1.727 
lnteres ln,·miones fntnprtd1akstUF + 7.8-'.) o 59424 19.448 418 o 13573 o 41.225 o 27.821 
lnoeres Obns Exorapt<do>I<S !UF • 4_<•.¡ o .11.185 31 • .185 3U8< 11..18< 31..185 .11..18< 11 18< 31..185 .11..18< 

6 U1ilidad No Opernc1onal o l.l.\.230 92.966 7.U<R 7<.610 91.466 79.879 12<.12'1 89.268 122.931 

7 Valor Residu:'ll {·1 o o o o o o o o o o 

8 Valor anles de lmt>UCSIO 3~6.7q 824.~9<o 7.16.687 (o62 001 6~.1.5.1.\ 11 .1.101 761.289 ~75.76< 1.011.96.1 1..122.6.19 

9 lmputSIO o o o o o o o o o o 

10 Uoolidad Neoa despU<$ de ln>pu<SIO 346.7<4 814 ~96 1.16.61<7 662 001 643.5.1.1 713.101 761 2~9 87~.76< 1.011.96.1 l..l22.6.l9 

11 [)q>rt'cJación dC' B1~nes 1+• o 422..1.1< 422.335 422.33< 422:\35 422.33:> 4l:! .. n~ -12l.Jj~ 422.335 422.3.1< 

12 Valor Residual •+) o o o o o o (1 o o o 

13 lnt;•'<'SO Neto 34(>.754 1.24(•.?.\1 1.1:>9.022 1.08·1..1.17 1.()6<.~6') 1.1.15.4.11 1. 18.1.62< 1.298.100 1.4.14.298 1.744.974 



Cu•dru ,.... J Estado rlt' Rtsuhadu~ Sihi :IC'ÍÓP con Pro) l'CIU IHIJ't; c:l c:-.~o l ($) 

Ai\<r> 
10 11 12 l.l 14 16 17 18 19 

1 Fhoo Bc:ndh:10 Nc1o con Pl'tl)'CCI\) l .o711.20.l 1 .1~054~ 1.231.6S4 I..II.I.S.10 1 .. 1%.172 1.47?.582 156.1.7<~ I.MS.702 1.7.14.4 12 1 .7J~.411 

Jlll:rtsOs Operncmnatc~ .1.420 792 '60114? .1.787.527 l .q7.1J2(, 41M7H 4..14?.7~9 4540 4~2 4 7\2.7J7 4.926.642 4.927.MI 
To1al hl~h~:K)) 1420.7'12 3.60.1 .• 149 3.787.527 .1.97.\ .. 126 4 160.747 4 . .149.78? 4 ~404<2 4.7.12.7.17 4.926.642 4.927.641 

E~resos C"MtO-\ Dlrt\!101 2 202 670 2.300018 2 . .198.179 2.497.1 <4 2.<96 942 2.697_q; 2.798.961 2.901 190 .1.00-1.233 300-1.233 
Costoslndu..:oos 110.133 11<.001 119.909 1248<8 129847 nun 1\9.').18 14< 060 1<0.212 1~0.212 
C0<10 ()pcn<ooo) \1onocnciÚI1 \7.78< 17.78< 37.78~ \7.78< 17.7~< 37.785 11.1~< 17 7~< H-785 .17.78< 
Tooal E~rcso< 2.3<0 <88 24<2&03 2555.873 2 6<9.797 2.764 <75 2.870.207 2 976.69~ .lOHOJ< 3.192.2.10 3.192.230 

2 Depr«taciÓn <k Bttncs Incorporado~ ( • • 422JH 422.3.15 422.335 422 _lH 422J.l~ 422 .. \3:\ 422 . .U:ti 422.,\,\~ 422.3.15 42D1< 

3 Ulalidad Operacional 1.492.5.19 1.<72.881 1.653.989 1.7H.86< 1 818 <OS 1.901.917 1.986.fl94 2.071.11,17 2.1S6.74S 2.1H .74(, 

4 l n~reso No Operacional t\":llor..:s rtstdutl l t:~) o o o o o o f) o o o 

~ Ct"1Sio No Opcr.acton:JI 104.723 107.912 111 .128 114 .. 171 117.(>10 120.9.1~ 178.6.11) 127.607 P4.650 130.982 

lnoaesCapllal d< Trobo¡o 1UF + 7.8•.¡ 73-1.18 76.527 n74.1 82.986 86.2~~ 8<>.550 ?H7.1 96222 9<)598 '>'1-~98 
lntcn:s ln\'miOnCS lntl'll)f"cdtak$ cur + 7.r., o o o u o o 5~J81 o .1«>8 o 
ln1C"re$~lhlrapral.:t~UJF f 4 .. ~··• 31.}$~ 11 185 }1.385 31.385 .li.JK< JIJ8~ jiJ~~ 11 18< .\1.3~< .11 .}8~ 

6 Urilidad No Openc.o~l 10~ 72.1 107.912 111.128 114 .171 IIHJ~O 120.93~ 118.6.W 127.607 I.IM50 130.982 

1 Valór Residual ( ., o o o o o o o o o o 

8 V;¡lor -nn1cs de lmpucslo 1597.262 1.680.79.1 1.765.111 1.850.2.15 1.9.16,147 2.022.85.1 2.164.7.11 2 l<l8.644 2.291.J98 2.288.728 

9 Impuesto o o o o o o o o o o 

10 Uoilid3d Neu d<spucs el< ln>pu..-soo 1597.262 1 680 793 1.76~.117 I.S<O 21< 1916.147 2.021.ll5.1 2 164 7.13 2H8.644 2.29U9R 2.288 .728 

11 l><prtto><>Ón d< O•oncs 1•1 422 . H~ ~22 JH 42~J35 42UJ~ 122.33< 422.335 .&2~ .n~ ~22 11< 422.31; 422 H\ 

12 Valor Res•de~al e•) o o o o o o o o o o 

IJ lngreso N..:to 2.0195q7 2.10.\.128 2.187.453 2.272.\71 2 158.48.1 2A45.188 2.581.068 2,(,~0 .97') 2.11 .1.7.\.1 2.711 .0(>1 



Cuadro 1\ .. 3 [ , lado d(' Rt'sult:ados Sltu:arlún ron t•ru)t-cto pua ('1 Ca.so l (S) 

Años 
20 21 22 23 24 25 26 28 JO 

1 Flujo Beneliceo Neto oon Proyecto 1.736.41 1 1.7.17.413 1.7.18.417 1.7.19.424 1.740.4.12 1.741.442 1.742.4~~ 1.743469 1.744.486 1.74~.~04 1.746.524 

ln~resos Opcr.1cionales 4.928.641 4.929.643 4.930.648 4.9.11.654 4.932.662 4.9.1.1.67.1 4.9J.I.68~ 4.9.\5.69<> 4.9.16.716 4.937.7.14 4.938.755 
T01al ln~resos 4.928.641 4.929.643 4.9.10.648 4.9.11 .M4 4.9.12.662 4.9.13.C>7.1 4.934.685 4.9.1~.69<> 4.9.16.716 4.9.17.7.14 4.9.18.755 

EGresos Costos Oirec1os 3.004.2.13 .1.004.233 3.004.2.1.1 .1.004.2.1.1 .1.004.2.1.1 .1.004.2.1.1 3.004.23.1 .\.004.2.\.1 3.004.2.1.1 .1.004.2.1.1 3.004.23.1 
Coslos lndirec:los 150.212 150112 150.212 1 ~0.2 1 2 150.212 150 212 150.212 1 ~0 212 150.212 150 212 150.212 
C'os10 ()poroción y Mano<n<tcln 37.785 37.785 37.785 37.785 37.785 37.785 .\7.785 .17.785 37.78.< 37.785 37.78' 
TouiEGOU<>S 3.192.230 3.192.230 3.192.130 3192 230 3.192.230 .1192.230 3.192.230 .1.192 230 .1.192.230 .1.192.230 3.192.2.10 

2 Depr~:c: •ac ión de Dttnes lncOf)>Orados (·• o 422 . .1.\5 422.3.15 422 . .1.15 422..135 422..1.15 422 .. H5 422..m 422 . .1.15 422..1.1~ 422.3.15 

3 Uoilidnd 0p<lllcional 1.736.411 2.159.749 2.11>0.75.1 2.161.759 2.162.768 2.16.1.778 2.164.790 2.165.805 2.166.821 2.167.8.19 2.168.860 

4 lngrtso No Opcrx•onal (\'alores residuales) 616.948 o o o o o o o o o o 

5 Costo No ()poro<oonal 197_180 130.982 130.982 1.10.982 1.10.982 1.10.982 9<>_<98 165.99~ 99.~98 99~98 99.598 

lnoms C'opuol de Trabajo IUF + 7 .8~.¡ 99.598 99.598 99.598 99.~98 99.598 99.598 99.598 99.598 99.598 99.598 99.598 
lntcrc:s ln'"crs1one.~ lntraprediales IUF + 7,8 •• ) 66.398 o o o o o o 66.398 o o o 
lnteres Obrn.s Extraprediales tUF + 4,5• ,) 31.385 31 •• 185 .11..185 .11.385 31.38~ .11 ..185 

6 Utilidad No ()p(radon:d 814.328 1.10.982 1.10.982 1.10.982 130.982 1.10.982 99.598 IM.<m 99.598 99598 99.598 

7 \ 'alor R<Sodual H o o o o o o o o o o !10.555A561 

8 \'alor ani('S de lmpu~lo 3.167.686 2.290.731 2.291 .7.1~ 2.292.142 2.29.1.7~0 2294 .760 2.264..188 2 H1.800 2.266.419 2267.4.17 2.268.457 

9 lml)tl t'SIO o o o o o o o o o o o 

10 U11hdad Neca d(:5;pue:s de Impuesto .1.167.686 2.290.731 2.291.7.1~ 2 292.742 2.29.1.750 2 294.760 2 264..1~8 2.1.11.800 2.266.419 2 267.4.17 2.268.457 

11 i)ql<«oacOMde Bo<n<S{T) o 422-'35 422 .1.1~ 422J.I5 ~22.33:' -I!.LH!i 42U.1< 42::!33:' .-n.H~ 422J3~ 422.J35 

12 \'alor RcsuluJI r t ) o o o o o o o o o o 10.555.4~6 

13 ln~r<.-so Nc1o .1.167.686 2.71.\.066 2.714.071 2.715.077 2.716.085 2.717.096 2.686.72.1 2.754.1.15 2.688.754 2.(,89.772 1.1.246.249 



Cuadro N" 4 Requerimiento y Generación de Capitales para el Caso 2 ($) 

Años 
o 2 4 6 7 9 

1 Capital de Trabajo(+) o 543.867 540.169 539.165 566.984 596.256 621.717 673.323 742.089 817.016 

2 Requerimiento de Capital de Trabajo (-) 543.867 540.169 539.165 566.984 596256 621.717 673.323 742.089 817.016 940.235 

3 Requerimiento Neto de Capital de Trabajo 543.867 1.084.036 1.079.334 1.106.149 1.163.240 1.217.973 1.295.039 1.415.411 1.559.105 1.757.252 

4 Capital de Inversión y Obras Civiles(+) o 761.842 249.336 5.362 o 174010 (86 775) 441.752 (86 775) 269.906 

5 Capital para Riego y Obras lntraprediales (-) 761.842 249.336 5.362 o 174.010 o 528.527 o 356.682 o 

6 Capital para Obra Extrapredial (-) o o o o o 86.775 86.775 86.775 86.775 86.775 

7 Requerimiento Neto de Capital para Inversiones 761.842 1.011.178 254.699 5.362 174.010 260.786 528.527 528.527 356.682 356.682 

Flujo de Caja Neto (958.955) (848.283) (175.011) (27.175) (271.382) (343 322) (639.942) (645.838) (481.489) (368.959) 

Valor Presente Neto (958.955) (806.046) ( 158.017) (23314) (221237) (265 948) (471.037) (451.708) (319.992) (232.997) 



Cuadro N' 4 Requerimiento y Generación de Capitales para el Caso 2 ($) 

Años 

10 11 12 13 14 1 15 16 17 18 19 

1 Capital de Trabajo(+) 940.235 981.121 1.022.349 1.063.919 1.105.830 1.148.083 1.190.677 1.233.614 1.276.892 1.276.892 

2 Requerimiento de Capital de Trabajo (-) 981.121 1.022.349 1.063.919 1.105.830 1.148.083 1.190.677 1.233.614 1.276.892 1.276.892 1.276.892 

3 Requerimiento Neto de Capital de Trabajo 1.921357 2.003.470 2.086.268 2.169.748 2.253.913 2.338.760 2.424.291 2.510.506 2.553.784 2.553.784 

4 Capital de Inversión y Obras Civiles(+) (86.775) (86.775) (86.775) (86.775) (86.775) (86.775) 610.421 (86.775) (39.754) (86.775) 

5 Capital para Riego y Obras lntraprediales (-) o o o o o 697.196 o 47.021 o 851.251 

6 Capital para Obra Extrapredial (-) 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 

7 Requerimiento Neto de Capital para Inversiones o o o o o 697.196 697.196 47.021 47.021 851.251 

Flujo de Caja Neto 98.241 99.658 101.185 102.822 104.570 (590.769) (534.419) 63.452 112.928 (693.971) 

Valor Presente Neto 58.950 56.823 54.821 52.934 51.153 (274.603) 1236.042) 26.630 45.035 (262.969) 



Cuadro N" 4 l{ec1uerimieuto y Generación de Cal>ilales para el Caso 2 (S) 

Aiios 
20 21 22 23 24 25 26 27 28 29 JO 

1 Capital de Trabajo(+) 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 

2 Requerimiento de Capital de Tral~•jo H 1.276.892 1.276.892 1.276892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 1.276.892 

3 Requerimiento Neto de Capital de Tr.tbajo 2.553.784 2.553.784 2.553. 71!4 2.55l784 2.553.784 2.553.784 2.553.784 2.55.1.784 2.553.784 2.553.784 2.553.784 

4 Capital de Inversión y Obras Civiles(+) 764.475 (86.775) (86.775) 186.775) 186.775) (86.775) (86.775) 76-1.475 !86.775) (86.775) (86.775) 

5 Capital para Riego y Obras lmraprcdiales (-) o o o o o o 851.251 o o o 851.25 1 

6 Capilal para Obra Extraprcdial (-) 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 86.775 

7 Requerimiento Neto de Capital para Inversiones 851.25 1 o () o o o 851.25 1 851.251 () o 851.25 1 

Flujo de Caja Neto (237.348) 159.282 160.287 161.293 162.301 163.312 (7 18.312) (650.900) 134.970 135.988 9.841.2 14 

Valor Presente Neto (85.461) 54.4?7 52. 110 49.826 47.64 1 45.55 1 ( 190.376) (163.920) 32.298 .10.92 1 2.126.295 



Cuadro 1\• S 

Años 
o 6 9 

1 FluJO lJ(ncfictO N(tO con P·ro)«IO 1.0)1.678 697.282 424 22~ 10.1089 B.\.75~ 1.057.625 1 .852.87~ 2.948.471 489.1179 7.617.182 

lrcr...,.. ()p<ncoonoi<S 3.995.786 .1.667.18.1 .11<1.809 .1 071 .116 .1.771.671 5.1.14.375 6.426521 8..122 1~9 11..1<04<1 1 <.268 697 
Tor:alln¡;rcsos .1.995.786 .1.667 18.1 .II~U09 .1.071 .116 .1.771.671 5.1.14.375 6.426521 8Jll.l<9 11 1<0.4<1 1 <.268.6?7 

F.~r<S<l< C"os1os Dm~1:1os 2.SJ0.87.1 2.752.R2.1 2.712.111 2.751.213 3.298.992 3.817.101 4.294.88< 5.064.1~7 6.10<1.06< 7.2<4..174 
Costos lndm~ctos 11 .1.2.15 11 0.11 .1 1 08.48~ 110.049 131.960 152.684 171.795 202S66 244 24.1 290m 
Costo Operación y Mant(ndón o 106.9M 106.965 106.965 106.965 106.965 106.965 106.965 106965 106.965 
Tot:al E.:J~sos 2.944,108 2.969.901 2.927584 2.968.n7 35.17.916 4.076.750 4.~7.1.646 5..17.1.688 6.'1<7.272 7.651.~15 

2 Dc,m."(i:'lc•ón d~ Oicnc51ncorporados 1-J o 966.6(>2 %6.662 966.662 966.662 966.(>62 966.6(>2 96(,,662 966.662 966.662 

l Ulilid01d 0 1>cracionat 1.051.678 1.663.9-1.1 1..190.887 1.069.7<1 1.200.417 2.024.287 2.8195.17 ,1,915.1.1.1 5.859$<10 8.58.1.8•14 

4 l••wrcso No Opcmcional (\'alores r<.·sidualcs) o o o o o o o o o (1 

5 Costo No OJ>ernc•onal o 304 592 491 .9.17 206.103 216.999 502.252 259.698 .1.14.450 ,158.25.1 .17.1.49.1 

lnoercs C'•pu•l de Trob:IJO !UF + 7.8'•1 o 92.6()1 91.141 92.609 110..183 127.195 142.698 1<•7.659 201.467 2.18.727 
lnteres ln\ers•oncs hurapred•alestUF + 7.8•., o 105.315 29.1.980 6878 o 268.441 10.384 60.m <0.170 28.149 
lntcrcs Obras E.xtrapre<halcs (UF + 4.5•.} o 106616 106.616 106616 10<1.616 IOM•I6 106.616 106.(>16 10<>.6 16 106.616 

6 U1thdod No ()pcroClo<>•l o .104 592 491.917 206. 103 216.999 502.252 259.691l 3.14.4<0 1<82q 37.1.493 

7 \'alor R«Klu•l (o) o o o o o o o o o o 

8 V~tor antes ck l~uato 1.051.678 1.968 ~.16 1 882 824 1.27$.8$4 1.417.416 2526539 .1 .079..'!.1~ 4.249.<~1 621809~ 8.9<7.1.17 

9 lmpuesro o o o o o o o (7, 1061 110<.<.121 1242.4941 

10 U1thdod N<!> <kspu,.,. ck lmpu<>to 1.051.678 1.%85.16 1.882824 1.27H54 1.417.416 2526.5.19 .1.079.2.14 4.242.477 6 11 2.562 871484.1 

11 0..'1>rcct:tctón d( Ou:ncs ( t- • o 966.662 •.166.662 9M.M2 '166.662 966.6()2 %6.662 %66()2 966.61>2 966.662 

12 Valor Rt.~tdu:t l l t) o o o o o o o o o o 

1.1 ln~rt.•fl(l Neto 1.051.1>7R 2.9.15. 197 2 R,ICJ.486 2 .2~2.5 1 5 2..184.078 H9.1.200 4.0 1<.R% 5.20'1. 1.1~ 7,07'l.Z2.1 11.(181.50~ 



Cuadro 1\• S f~t:adu dt R€.•$ultadus Shuac·ión cnn Pro)«lo JUirll ('1 Ca~u3 ($) 

10 11 1 ~ l .l 1 ~ 15 16 17 18 19 

1 Flujo lk nd ido Nc1o ..:-un l'm)'CCIO 10.863.181 11~12.566 12.768.463 13.695..171> 14.61JJ03 15.522.2~6 15.5ZJ 15~ 15.,24.071 1552~ .987 15.525.904 

Ingresos Ot>crnc•rm:ah.':l! 20.208 810 21 778.12Z 23.294.65.\ 2~.79~.510 26.27761)3 27.744.201 27.74' 11 .1 27 716.026 27.746.942 27.747.8<9 
To1al ln¡:rc:sos 20 208.830 21 778 122 23.294.653 2~ 79~ 510 26.277.69.\ 27.744.201 27.7~'- 1 1.1 27.746.026 27.7~6.942 27.747.859 

Esresos C'OS-10! Otr«IM 8.883.1'1 9.460.183 10.018.485 10.,69.394 11 11 2 908 11 .~9.029 11.~9029 11 M9029 11.~9.029 11 .~9.029 

C'os~Nind•t«cos 155 B4 178 407 400.739 422 .776 444 516 465.961 465.961 41•'961 465.961 465.961 
C'0<10 ()p<moon) \1on1<nción 106.965 106.965 106.965 106.965 106 96' 106.965 10691.' 106%' 106.96.' 106965 
TOQif~""'<>S 9J45.MO 9.945.5'6 10.526.190 11.099.114 116M 389 12.W.955 12.221.95' 12 221 .9'5 12.221.955 12221.955 

2 Dcpreeaac.•On de Bitne.s Incorporados { ·• %6.662 966.662 966.662 966.662 966.662 966.662 966.662 9(16662 966.662 966.662 

3 Utilidad ()pcroc•onal 11.829.842 12.799.228 13.735.125 14.662.037 15579.965 16.488.908 1 6.4~9.820 l(o.4•)(1.73.1 16.491.648 l(o.492.%6 

4 fngn.:so No Ot>ef'3don;at• \'·aiOI'C'S restdmllc~) o o () o o o () o o o 

$ Cosoo No Opcr:acoon>l 398 201 4'1.260 435.033 4'5 928 470.545 487.941 '63.0~2 •19S 125 490.10> '6.1.082 

lnter<S("apioal de: TrobaJO CUF + 7.8••1 291 584 110101 328.417 .146.293 163.929 3~132.< lRI l2fi 181..12~ JSI_ll~ J8U25 
lnt~ ln\'crsiOI'l(Sin«tlpf(d•ak-stUF t 7.&"-.¡ o J.l 142 o .1019 o o 7.< 141 10 1!<1 2.163 7~.HI 

lnteres Obns E.ttq¡pr('d•ald t l iF i' 45"., 106.616 106.616 106.616 106.616 106616 106.616 106616 106(ol6 106.616 106.616 

6 Uhlidad No ()pctKI(')nal 398.201 4<1 260 435.0.13 4(5.928 470q( 487.941 ~63.0~2 498J25 490.10;\ 563.082 

7 \ 'alar Res1du31 (·) o o o o o o o o o o 

8 Valor anles de lm¡)uc.~ co 12.228.043 13.2,0.488 14.170.1;\8 IS.II7.9M 16.0~0.(10 16.976.84? 17.052.')(12 1( •. 989.0<8 16.981.753 17.0.<5.64$ 

9 Impuesto 1~03.9991 1606.2441 1698.2111 (792.9921 !886.2461 (978.880) N86A8'1 1980.101) 1971>.3701 (986.760) 

10 Unlodod Ne10 cbpu<> de: ln>p~~< .. IO 11 7240H 1; C.ll24~ 13.471.947 14..124.97.1 151~2~ 1>.997.%9 160CI641(o l(o008 11<7 16.002..182 16.068.888 

11 i)qJfe<;IO<IÓn d< Bo<n<S 1+) 966.662 966662 966.662 966.662 966662 966.662 966662 966662 966.662 966662 

12 Valor RrSadu31 C+) o C1 o o o o o o o o 

13 lngn.:so Ne•o 12.6911.70' 1 HoiO 90.< 14.438.609 1' .291 6.1< llo 1.10.926 16.964.631 17.0\J.o78 1 (ol>7<.619 16.%9.044 17.0.1~ .~4'1 



Cu:.dro 1\"" S Est11do dt lth ull:uloJ Sil u:tci4ín c:on rroytt:IO tum• el Cuso J (S) 

Años 
20 21 22 2.1 24 25 26 27 28 29 .10 

1 FlUJO Beneficio Neto con l,royccto 1~526.82.1 ~ ~-~27.744 1~.~28.666 1~529591 1 ~.~.10.~17 1 ~53 1.44~ 15532 . .11~ ~~-~3.1..107 1~.~.14 .241 1 ~53~.177 1 ~.~.16.1 14 

ln¡;resos Opt-r.acion:~fes 27.748.778 27.749.699 27.7~0.621 27.751546 27.752.472 27.79.400 27.754 . .1.11 27.7.~~ 262 27.7~6. 196 27.757.132 27.758.069 
T o1al Ingresos 27.748.778 27.749699 27.7~0.621 27.751_'46 27.7~2.472 27.7~3.400 27.7>4.331 27.7.~~ 262 27.7~6.196 27.757.1.12 27.758 069 

Egmos Costos l>lr«oos 11.649.029 11.649029 11649.029 11.649.029 11.649.029 11.649.029 11.649.029 11649.029 11.649.029 11649.029 11.649029 
Cosoos lndir«tos 465.961 46~.961 465.961 465.961 46<.961 46~.961 46~.961 46~ 961 46< 961 465.961 4M.961 
Cosoo Operación) Monocncoón 106.96.< 106.96~ 106.96~ 1 06.96~ 106965 106.965 106.965 106.965 106.96~ 106.965 10696~ 

T010l EGr<SOS 12 .221.9~~ 12.W .955 12.221.955 12.221.955 12 221.9~5 12.221 .955 12.221.9~~ 12.221.9~~ 12.221.955 12.221 .955 12.221.955 

2 Oqm:eiación de Bienes lncorporndos (·) o 966.662 966.662 966.662 966.662 966.662 966.662 966.6()2 966.662 966.662 966.662 

3 Urilidad Operncion~l 1 ~ .526.823 1(1.4'14.40~ 16.49~..128 1 6.496.2~2 16.497.179 16.498.107 16.499.0,17 16.4?'1,%9 1 6.~00.')Q.I 16501.8.18 16502.776 

4 lnycso No Opclilcion.al (valores ~·duales) 2.328.340 o o o o o o o o o o 

5 Cosoo No Operacionol ~08.997 487.941 ~ 1 6.677 487.94 1 487.941 487.941 381..12~ 4~6.466 .191.709 383.488 4<6.466 

lnocrcs Capioal de Tt3baJO CUF + 7.8••1 381.32~ 381J2< 381 .. 12~ .18U25 .181.12< 381.32~ 381..125 .181 12< .18Ul~ 381..125 ,181.Jl~ 

lnocrcs lm'Ct'Siones lnonpt<do•I<SIUF + 7.8"•1 21.056 o 28.756 o o o o 7~. 141 10384 2.163 75.141 
lncc:rcsObras E:drapreds:llei (Uf -t 4 .. \•e) 106.616 106616 106.616 106.616 106616 106616 

6 Ut1lidad No Opc:racion~l 2.837..1.17 487.941 ~ 1 6.677 487.941 487.941 487.941 381 .. 12~ 4~6.4(o(o 3•>1.70') 38.1.488 4<6.466 

7 V:.lor Residual (· • o o o o o o o o o o 128.200.8.12) 

8 Valor antes de Impuesto 20.692500 16.982.347 17.012.005 16.984.194 1 6 .98~. 1 20 16.986.048 16.880..162 16.·>~(>.4.1~ 16.892.611 16.88~ .. 127 16.9~9.242 

9 lmpues1o 11.529..1501 1979.4301 1982.3961 1979.615) 1979.7071 1979.8001 1969.2.11> 1976.~191 1970.4561 1969.7281 1977. 119) 

10 Uuh<bd Ne1o d<spues el< lmp~ocsoo 19.163.150 16002.917 16.029.610 16.004579 16.00~.41.1 16.006.2~8 1~.911 ,1)1 1~.979 <96 15.9!2.155 15.91~599 1 ~.982. 122 

11 Oeprct:i:ación de B•cnc:s t -+ J o 966.662 966.662 966.662 966.662 966.662 966.662 966662 966.662 966.662 966.662 

12 \'alor R-.:sidual ( +-) o o o o o o o o o o 28 200 8.12 

1.1 1 n¡¡:r.:so Nc1o 19.1 6.1.150 16.1J69.~7& 1(1.996.271 16.971.241 1 6 ,972.07~ Hl.'l72.'1 10 16.877.71)2 1(1,<).1(1.2<8 1 r •. ~~8.~ 11 16.882.260 4).149.(116 



Cu:1d ro N" 6 I{C<IU Crimlcnlo y Generación de C:t111tnles 11:m• el Casu 3 (S) 

Años 
o 2 3 4 1 5 6 7 8 9 

1 Capilal de Trabajo(+) o 1.187.%0 1.1 71.033 1.187291 1.415. 167 1.630.700 1.829.4511 2. 1~9.475 2.582.909 3.060.60<> 

2 Requerimienlo de Capi1al de Tmbajo (-) 1.187.960 1. 171.033 1.187.291 1.4 15.167 1.630.700 1.82(),458 2. 149.47~ 2.582.909 3.060.606 3.738.260 

3 Requerimienlo Ne1o de Capilnl de Tmbnjo 1.187.960 2.358.994 2.358.324 2.602.457 3.045.867 3.460.158 3.978.934 4.732.384 5.643.515 6.798.866 

4 Capilal de Inversión y Obras Civiles( ~) o 1.350.195 3.768.979 88.177 () 3.44 1.553 (161.()58) 476695 348.425 66 108 

5 Capital para Riego y Obr:lS hllmprediales (-) 1.350 195 3.768.979 88.177 o 34-11553 LU.I23 771 476 (,.1,\ 206 360.889. o 

6 Capital para Obra Extmpredial (-) o o o o o 294.781 29~ 78 1 29-1.781 294.781 294.781 

7 Requerimiento Ne1o de Capilnl para 1 nvcrsiones 1.350.195 5. 119. 174 3.857.157 88. 177 3.441 .553 3.869.457 904.598 1.414682 1.004.095 360.889 

Flujo de Caja Neto (1.486.478) (4.542.97 1) (3.365.995) (448. 11 9) (4. 1 03.342) (3.836.415) (837.636) (9.l7.927l 431 .614 2.52 1.750 

Valor Presente Neto (1.486 478) (4316 772) (3.039.148) (384.460) (3.3~5. 1-10) (2.971.812) (616553) (655.999) 286.846 1.592.482 



Cuadro N" 6 Requerimiento y Generación de Capitales (Jara el Caso 3 (S) 

Aiios 
10 11 12 l.l 14 1 15 16 17 18 19 

1 Capital de Trabajo(+) 3.738.260 3.978.222 4.2 10.476 4.439.654 4.665.756 4.888.782 4.888.782 4888.782 4888.782 4888.782 

2 Requerimiento de Capital de Trabajo(-) 3.978.222 4.210.476 4.439.654 4.665.756 4.888.782 4.888.782 4.888.782 4.888.782 4888.782 4 888.782 

3 Requerimiento Neto de Capital de Trabajo 7.716.482 8.188.698 8.650.1 30 9. 105.410 9.554.538 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 

4 Capital de Inversión y Obras Civiles(+) (294.781) 145.504 (294.78 1) (256.082) (294.78 1) (294.78 1) 668.561 (161.658) (267.047) 668.561 

5 Capital para Riego y Obras lntralll'ediales (-) 440.285 o 38.699 o o 963.342 133.123 27.734 963342 269 944 

6 Capitai (Jara Obra Extrapredial (-) 294.781 294 781 294.781 294.78 1 294.781 294.781 294.781 294.781 294.781 294.781 

7 Requerimiento Neto de Capital para Inversiones 440.285 440285 38.699 38.699 o 963.342 1.096.465 160.857 99 1.076 1.233.286 

Flujo de Caja Neto 4.533.938 4.981.922 5.749. 780 6.147.526 6.576.388 6.223.724 6159.049 7.037. 198 6.200.404 6024.699 

Valor Presente Neto 2.720.616 2.840.585 3.115.166 3.164.823 3.2 17.034 2.892.929 2.720.32 1 2.953.422 2.472.663 2.282.966 



Cuadro N" 6 RriiiiCI'ÍIIIIenro y Generación de Capitales para el Cnso 3 ($) 

Aiios 
20 21 22 23 25 26 27 28 29 30 

1 Capiral de Trabajo(+) 4.888.782 4 888.782 4.888.782 4.888.782 4 888782 -l.888.782 4.888.782 4 888 782 4.888.782 4.888.782 4.888.782 

2 Requerimienro de Capital de Trnbajo (-) 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 4.888.782 

3 Requcrimienro Neto de Capital de Trabajo 9 777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 9.777.564 

4 Capira) de Inversión y Obms Chiles (+1 (24.837) (294 781) 73.631 (294.78 1) (294781) (294.781) (294.781) 668.561 (161.658) 1267.047) 668.561 

S Capiral p.1ra Riego y Obras hurap~ialcs (·) o 368412 o o o o 963.342 I.U. I23 27 73-l 963.342 269.944 

6 Capiral para Obra Extrapredinl (-) 294.781 294781 294 781 294.781 294 781 29-1.781 294.781 29-1.781 294.781 294.781 294 781 

7 Requerimiento N ero de Capiral para Inversiones 269.944 368.4 12 368.412 o o o %D42 1.0<)6.4(>5 160.857 991.076 1.233.286 

Flujo de Caja Neto 9.115.642 6.823.603 6.850.296 7.193.677 7.194.511 7.195.346 6. 136.886 6.072.228 6.950.396 6.113.620 34.138.766 

Valor Presente 'eto 3.282.24 1 2.334.619 2.227.054 2.222.243 2 111.840 2 ()()()923 1.626471 1529.2().1 1.663.206 1.390.126 7.376.029 



Cuadro l"í• 7 Est1uJo de Re.suhadi'IS Situación con Prü)I.'CIU 1>:1ru ¡,•1 C A:iO 4 ($) 

Años 

1 Flujo B~neficio Neto con 11royecro 1.627.099 1.200.88.1 841.685 448.827 488.879 1.185.905 1.8(>9,951 2.7~9.179 4..16.1.9.15 6.6~2.688 

ln¡<resos ()pC'1'acion:.IC$ 5.857.467 5.2.13.951 4.64.\.724 4.124.249 4.537.876 5581.365 658.1.122 8.049.978 10.463.37.1 13548006 
Toral In¡:.~ ~.8~7.467 5.2.\3.951 4.64.1.724 4. 124.249 4.537.876 5581.365 6.<81.122 S 049.97S 10.46.1.37.1 IJ <48 006 

E!:=>< Co.tos O.r«t .. 4.067662 1.797.2.18 3.575.095 3.4H.348 18125<< 4.14:\.693 H<ll81 S 006 596 5.784.133 6549.402 
Costos lndtr«los 162.706 151.890 14.1.004 138.1.14 1~2502 165.828 178.047 200.264 231 .365 261 ,976 
Costo ()p<r.ociÓ<I y Mantcnc>Ófl o 83.940 83.940 83.940 83.940 83.940 8.1.940 83940 83.940 83.940 
To<al Ecrcsos 4.230.368 4 03.1.068 3.802.0.18 3.67M22 4.048.997 4 .• 19:\.461 4.71.1.171 < 290.800 6.099.4.18 6.89~.3 1 8 

2 Depreciación <k Biene-s l n~orpomdM (•) o 7.18.614 7.18.614 7.18.614 7.18 614 7.18.614 7,18.(114 7.18.(114 7.18.6 14 7.18.614 

3 Utilidad Ü!>cmcional 1.62 7.099 1.9.19.497 1580.299 1187.440 1.227.41).1 1.9245 18 2.60B5M .1.497.7<)2 5.102.549 7.)91.)02 

4 Ingreso No Ope:raciona1 4v:~lores res-idu:~lcs) o o o o o o o o o o 

5 Costo No Openeoonal o 353.329 315.7.14 202.157 215 • .194 3.18.889 230.774 314.711 .118.675 .105.056 

lntcrcs Capibl de Tr.obo¡o CUF + 7.8*ol o 125832 118.624 11 4 67.1 126.329 1.17.1.18 147 0<1 16<07.1 190..102 2151.14 
lntcrcs ln,·m ioncs lnt~<dcald CUF + 7.8"•1 o 143830 113.444 3.817 5.399 118.084 57 65.971 44.706 6.255 
lnteres Obras Extr.~pmhalcs e UF+ 4.~·., o 81666 83.666 83 666 83.666 83.666 83.666 8.1.666 83.666 83.666 

6 Utilidad No Operacional o .153 .. 129 315.7.14 202.157 2 1 ~ . .194 338.889 2.10,774 .114.711 .1 18.675 .105.056 

7 Valor Residual C-) o o o o o o () o o o 

8 Valor ant<.'$ de lm¡JUCSIO 1.627.099 2.292.825 1.896.0.13 1.3~9.597 1.442.887 2.26.1.401 ~.8)9 . .1)9 .U IB 0.1 ~.42 1.224 7.c.96.J57 

9 Impuesto o o o o o o o 14.748 t65.688J 1 1 79.44~) 

10 Uto1icbd Neta de<put< de 1mpu«to 1.627.099 2 292$15 1.896.0)3 1..189 <97 1 442 887 2.263.407 2 839.3.19 H27251 5.355536 7516.912 

11 Depreciación M BteM"S t+) o 738.614 7.18.614 738.614 7.18.614 738.614 7.18.614 7.18 614 738.614 7.18614 

12 Valor Residual (+1 o o o o o o o o o o 

1.1 Ingreso Neto 1 .6~7.091) .1.().11.4.19 :?.6.\4.647 :! . l ~it:! I O 2.181500 .1.002.020 .t :\77.1)52 ¡l.~(l~,t.: (l4 6.0<)4.149 8.255521> 



Cu:.dru r\•1 l~t l :tdu dr Resultados S ituación rcm t•ro)rctu p111ru d Cll\O .1 (S) 

Años 
10 11 12 11 14 15 16 17 18 19 

1 FluJO Beneficio Ncco con a>(oycc:lo 9.248.801 •>.'!20.408 10.546.332 11 .149.6·1'1 11.730318 12.288.460 1 2.2S~L-160 12.288.460 12.188.460 12.288 460 

Ingresos Oper.accon;cla 17401 lft6 18..162.181 19.147.139 10000 HO 10891486 11 650.676 21.650 676 21610 676 21.650.676 21M0676 
Toc::~ l ln~rc~ 17.401 186 18.362.181 19.147.2.19 20 090.140 10.891.486 21.610.676 11.650(>76 21.610 676 21.650.676 21.650676 

Egr<SOS Cosltkl Dlr«IU~t 7.758.120 so16 .. m 8.285_141 8516 107 8.728065 8.921.419 8.'121419 ~ 921 .41'1 8.921.41? 8.911.419 
C'MWindU«:IOS 310 121 .l21.4S5 .l li.Ul .1~064 1 1~9111 116.89 31U17 116.817 356.857 .116.857 
(CbJoOp.:r.\ccoo) .M~nl<tklón 83~0 8l9.10 SJ.<;.¡O 81,<;.¡0 ~I.•HO 8J,<;.¡O H'>~O 81910 8),<;.¡0 83 '>40 
T Ot>l E~<<SOS 8 112381 8 4~ 1.71.\ 8.700.907 8,<;.¡0691 9161 118 9.161216 9 .. \(•2.21() C)J62 21(1 C)J-62.216 9_162 216 

2 Dcprec•ac•ón de B•~c-.r~ lnCOfl>Hr.ados (·t 7.18.614 718614 7.18.6H 7.186 14 7,1861 1 738.614 7,18.614 7.18.614 7.18.61 4 738.614 

.1 Utíltdad Qs)(.racconal 9.987.411 10.1•19,022 11 .284.946 11 .888.2(>2 11..168.972 1.1 027.074 1\.017.074 11.1127.074 1.1.027.074 1.1.027.074 

4 Ingreso No Opcr'.tcc~maltv:tlorcs tc;-.tdu" le~• o o o o o o () o o o 

1 Cos1o No Opcracconal 338.021 1(,7_183 Jss.m J6~.2M 16Q~').I .175.767 419.9S5 171.767 .115.761 419.985 

lnl<resC'apu•ldtTDbo.J<IIliF • 7.8••1 2~~.314 2l>IJRI 211 468 27~9~ 2~< 827 2'>2.101 29:!.101 292 101 292.101 292.101 
lnccrcsln\'V'SlOf'ICS lntnprc<:hak) t l'r • 7.&-., o 20 H4 o 2.64~ o o 44 21K o o ~~ 218 
lnccn::s Obr.a:s E'<lraprcda;~ks e UF --t 4 .. <Ci••t 8.1.666 81.666 83.666 8.1.666 ~1666 H666 81666 ~1661t 83.666 83 666 

6 U11lídad No Op.-ractOI\31 338 021 11>7.383 .155.1.15 .16~ 264 .1M494 375.767 ~19.98< 175.767 .115.767 ~19.98< 

7 Valo•· Residual (•) o o o o o o o o o o 

8 Valor ances d~ hnpm:0$10 IO .. m.4.16 11 .016..105 11 .640.080 12.253527 12.838.41>< IJAOH41 1 .1.~47 0<'1 1.1.402.841 D.402.841 13.447M9 

9 Impuesto 111 37.191 138.1.8161 1445.10.11 1<06.5481 1165.0121 1621.4791 1621.9011 !621.4791 (621.4791 1625.0011 

10 Lulidad ~cu ~de ln1¡'1t1óh) 10011697 10642169 11.1<;.¡ 877 11.746.97<) 12 27H24 12.78U62 12.821 1'~ 12781 162 12.7~1 162 12.821 11~ 

11 (}eprtt1!C:tQn de= 81c.~ t + t 7.1~1<1 -1 7.18.614 7.18.614 7.18 614 71~614 7.\8.614 738614 7.1~hl4 1.18614 718 (>14 

12 Valor R~1dua1 C • • o o o (1 o o o o o o 

n l ng~e;ro Nc:1o 10.750110 11.)81.183 11 .9.13.491 11 485.<92 D.OI2.0.11 1.1519.976 1.1.559.772 11.51•).97(, 13.519.976 13559.772 



Cuadro :\• 7 Estado dt Rtsullados Sllu:ulón ("((R l)ro)t'C'IU para C'l Ca.so 4 ($) 

Años 
20 21 22 2.l 25 16 18 JO 

1 FluJO Ocn.:ficoo Ncoo""' Proyccoo 12.288.460 12.18SA60 12 288460 12 288 460 12.288 460 IUSSA60 11.832.706 11.821.959 11 8.\.\ 202 11 88~ ~42 12 006.991 

ln¡:rcsos ()pcrocoONics 21 .650.616 21.650.676 21.650676 21.M0.676 21 .650.676 21.650.676 21.008.750 21.00~.7;\0 21 094.116 11.1'10 607 21.350.897 
Too>lln~r"""' 21.650.676 21.M0.676 21.6~0.676 21.6~0.676 21.6~0.676 21.650.676 21.008.750 21.008.750 21.()1)4.126 21 .1'10 607 21.350.897 

E~r<SO$ Cos1os Ou·cctos 8.921AI9 8.921AI9 8.921 .419 8.921419 8.921.419 8.921.419 8.H2A07 8.752.741 8.814.02.1 8 866.467 8.90.1.813 
C"OSIOS lrkhf\!\."10$ 356.857 .156.857 .1~6.8~7 356.857 .156.857 .156.857 .149.696 350. 110 .1<2.961 1q,6~9 .156.15.1 
C'os1o Operacu)n y Mantención 83.940 8.1.940 8.1.940 8.1.9-10 8.1.940 8.\.940 8.1.940 8.1.940 ~.1.940 8.1.940 8.1.940 
Tm:al e,IC:$0$ 9.362.216 9.362.216 9.362.216 9.162216 9.362.216 9.362.216 9.176.044 9.186.791 9.260.924 9.10.~ 066 9.343.905 

2 Deprcci:tc•ón d~ Oum.:s Incorporado~ 1·1 o 7.18.614 7.18 614 738.614 7.\8.614 7.18.614 7.18.614 7.18.614 7.18.614 718.614 7.18.614 

.\ Utilid:HI Operacional 12.288.460 1.1.027.074 13.027.074 1.1.027.074 IM27.074 1.1.027.074 125 71319 1251o0572 12.571.815 121>24.1<< 12 .745.605 

4 ln¡;reso No Op\!racional (\';~ lores r<.'SidualesJ 1.8.19. 116 o o o o o o o o o o 

S Cm•o No O!>ertc:•on:tl 376.1 10 375.767 386.99.1 375.939 .175.767 .175.767 286.635 384.478 290 .. 122 2'10 .. 118 335.748 

lno<rco Copoo>l de Trnl»¡o !UF • 7.8'•1 292.101 292.101 292.101 292.101 292.101 292.101 286.29.1 286.628 288.941 290 .118 291530 
lntercs ln\('f'SIOnes lntraprCldlalestUF + 7.8•t) .142 o 11.226 171 o o 342 97.850 1.382 o 44.218 
Jmera Obras E\lrapm.h;al~ CUF -t 45•.¡ 8.1.666 83.666 83.666 ~J 666 8.1.666 ~.1.666 

6 Uoohd>d No ~oonal 2.215.226 375.767 186.99.1 37~.9.19 .175.767 .17~ .767 2S6.6.1:< .184.478 290J22 290 118 .1.15 .748 

7 \ ·alo< Rncdual H o o o o o o o o o o 121.92.1 • .1711 

S \ "JkM' :anltS ck ln'J)ut.)IO 16 . .1-12.802 1.1402 841 1.1414067 1.140.101.1 11402 841 1.1.402.841 12.857.954 12.945 0<1 IH621.l8 12 914 47.1 llOSU~3 

9 llllJXII.")IIJ 19¡;.47~1 (621.4791 t622 602J 16214961 1621 4791 1621.4791 1566.9911 1>1< 1001 1~67 4()1)1 o~72MH 1<89 uo1 

10 l fuhdad Neta dcspuc;) tk lmpuco)IO 15.427.327 12.781..162 12.7'11 46< 12 781 ~ 1 6 11.781..161 12.7&1.361 12.290.')6.1 12 .. 169 .l<O ~ ~ 291 .72<> 12 1~1>.11 11.492 022 

11 Ocl)rC(I:tCu.')n de Blclle.$. t ) o 7.1&.614 71&.1ol 1 718 61 ·1 7.18.614 7.18.6 14 7.1&.614 7.1~.614 71S.Iol4 718.614 718.614 

12 Valor Rctoidunt (+ ) o o o o o o o n Cl o 21.923.371 

1.1 ln¡;:n:so Ne:1o 15.427327 1.1519.97(• 1 .1.5.10.07'1 1.1 <20.1.10 1.151?.?71> 1.151'1.971• 1.1.029577 1.\. 1117.%4 1.1.0.13..1·12 13.08U.4H .15. 1 5·1.007 



Cu:tdro N' 8 Ret1uerimiento ) Gcncrnclón de Capitales pa n1 el Cn~o 4 (S) 

M os 
o 2 4 1 5 8 9 

1 Capital de TrabaJO 1-1 o ll>l3.227 1.520815 1.470.169 1.619 59') 17.58.184 1.885 268 2.116320 2 439 775 2.758127 

2 Requerimiento de Capital de Trabajo 1-l 1 613.227 1.520.815 1.470.169 1.619.599 1.758 184 1.885.268 2.1H>320 2 43<>.775 2 758 127 3260.954 

3 Requerimiemo Neto de Capital de Tmh:\)o 1.613.227 3. 134.043 2.990.984 3.089.768 3 . .J77.783 3.643.453 4.001.588 4.556095 5.197.903 6.0 19.081 

4 Capital d~ ln•ersión y Obras Ci\'iles 1+) o 1.843.981 145-1-11.\ -18.937 69213 1.513.896 123059<>1 61-1.-161 341.8.'3 (151.130) 

5 Capital para Riego y Obras lntrapred1ales (-) 1.843981 1.454.4 13 48.937 69.21.\ 1.513.896 732 84S.188 Sn.I(,O 80.198 o 

6 Capitnl1ln1:t Obra Extrapredial {-) o o () o o 23 1.327 23 1.327 23 1.:m 231.327 231.327 

1 Requerimiento Neto de Capital para hwcr<iones 1 843.981 3.298.394 1.503.351 118.151 1.583109 1.745.955 846.520 1.418.9-18 653.158 80.198 

Flujo de Caja Neto (1.830 109) (3.400.998) (1.859.688) 11.079.7081 (2.779 392) (2.387.387) ( 1 270 156) (1409179) 2-12 .!!89 2.156.247 

Valor Presente Neto ( 1.830.109) (3.231.659) 1 1.679.10&1 (926.326) (2.21>5 826) (1.849.348) (934.914) (985.599) 161422 1.361.667 



Cuadro N• 8 lle<1uerimien1o y Generación de Capilnles pnra el Caso 4 (S) 

Aiios 
10 11 12 13 14 1 15 1(> 17 18 19 

1 C'apiral de Tr~bajo (+ ) 3.200.954 3.376.709 3.480.363 3.576.277 3.664.451 3.744.886 3.744.886 .U44.88(> 3.744.886 3.744.886 

2 Requerim ienro de Cnpiral de Trabajo(·) 3.376.709 3.480.363 3.576.277 3.664.45 1 3.744.886 3.744.886 1744.886 3.744.886 3.744.886 3.744.886 

3 Requerimienro Nero de Cnpiral de Tmb<tio 6.6n.663 6.857.072 7.056.639 7.240.728 7.409.3-'7 7.489. 773 7.489.773 7A89.773 7.48').773 7.489.773 

4 Ca piral de Inversión y Obras Ci•iles (+) (231.327) 29.362 (23 1.327) ( 197.374) (231.327) (231.327) 335.570 (231.327) (231.327) 335.570 

5 Capital para Riego y Obras lnrraprediales (-) 200.689 o 33.9.54 o o 566.897 o o 566.897 4.389 

6 Capiral pam Obm Exrmpredinl (-) 231.327 23 1.327 231.327 231.327 231.327 231.327 231.327 231.327 23 1.327 23 1.327 

7 Requerimicmo Ncro de C'aJlilal para Inversiones 260689 260.689 33.9.54 33.954 () 566.897 566.897 o 566.897 571.286 

Flujo de Caja N ero 3.851.958 4.263.422 4.842.898 5.210.911 5.602.700 5.463.306 5.503. 102 6.030 203 5.4(>3.306 5.498.713 

Valor Preseme Nero 2.311.390 2-130.91 1 2.623.827 2.682.6-12 2 740.726 2.539.469 2A30.60-I 2.530 79<) 2.178.715 2.083.652 



Cuadro r;• 8 Requerimienlo y Generación de Ca¡1i1ales parn el Caso~ (S) 

Años 
20 21 22 23 24 25 26 21 28 29 30 

1 C'apilal de Tn1bajo ¡.-¡ 3.744.886 3.744.886 3.744.881> 3.744.886 3.744 886 3.744.886 3.670418 3.674.716 -'.704.370 .l.722.026 3.737.562 

2 Rc<.¡ucrimienlo de C'apiwl de Tml»tjo (-1 3.744.886 3.744.886 3.744.886 3.744.881> 3.744.R86 3.67!l.418 3.674.716 3.70U70 3.722026 3.737.562 3.737.562 

3 Requcrimicnlo Nc1o de C'apilal de Trnbajo 7.489.773 7.489.773 7.489.77.1 7.489.773 7.489.77.1 7.415.304 7.345.134 7.379.086 7.426J96 7.459.588 7.475. 124 

4 C"apilal de lmcrsión y Obms ('¡, ilcs (+) (226.938) (231.327) !87.408) (229.U3) (23 1.327) !23 1.327) (226.938) I.Cl23.165 (21.'.615) (231.327) .\35.570 

5 Caphal p:tm Ric¡¡o y Obms lnlmprediales (-) o 143919 2 195 o o 4 389 1.25.:1.493 17.712 o 566897 o 

6 Capital pma Obm Exlm¡lrcdial !-) 231.327 231.327 231 327 231.327 231.327 231.327 23U27 231.327 231.327 231.327 231.327 

7 Requerirniemo Neto de Capual pam ln\crsiones -1.389 143.919 146.113 2 195 o -1 •. 189 1.258.882 1 272 205 17712 566 897 566.897 

Flujo de Caja Neto 7.933.165 5.886.284 5894 193 1>028 162 6030.203 6.100 283 4.425.562 4 456.673 5.589.234 5.053 959 27111.986 

Valor Pre>enlc 'lelo 2.856.470 2.013.'126 1916222 1862 197 1 770075 1.701.488 1.171.915 1 122.349 1 337 4!15 1 149 178 5.857822 



Cuadro~·9 Estado dt R« ult1dos Sft UIC'i4\n ton i•ro~«lo pan C'l Caso 5 ($) 

o 6 9 

1 Flujo B('ncficK) 1\tio ron Pro)'«'to 1.267.(>.19 HR7.416 .1.693 '21 4911 .786 '821.B7 7.200.619 8.203.986 9~07..111 10 210.601 11211851 

ln¡;r<S<!S (}pct:~c:•onala 2.93251.) 7.144.096 8 9'' 201 11..114.010 1.1.283.488 15.814 . .\92 17.8%.077 19.977,718 22 0~9 .. 117 24.140.871 
To-;,1 h~n"$05 2.93251.1 7.144.0')6 8.9 .. 201 11.114.010 1.1.28.1.488 15.814..192 17.8%.077 19.917.718 22 0'9 .. 117 24 140.871 

E.:rc:Aot C"MtOS Om:c.:tos 1.600.8.10 .1.943.798 4.910.146 6.006.821 7.026.078 8. 1.1.1..110 9.170.1'5 10.206.99' 11 .2H.812 12280.664 
Costos lndm.-ctos fH.O.IJ 1,7.7,2 1%.406 240.27.1 281.04.1 .\25.332 .166.806 408.280 4 19.75.1 491.221 
Costo ()peroc•ón y Montcnc:ión o 1>~. 1 .\0 1" . 1.\0 155.1.10 155.130 155.130 1 ~5. 1.10 .. , . 130 1 5~. 1 .10 m .1.10 
Tot:o~ l E~rew 1.664.8(>.1 4.256.680 '.261.682 (>.402.224 7.462.252 8.61.1.77.1 9.692.1)')1 10.770.40' 11 .848.715 12.927.020 

2 O.:prec;•aciún de Oicnc~ lnco•vor:u.los f-) o 488.0M •18R.0M> 488.061> 488.066 488.066 488.066 488.0(•(• 488.066 •188.066 

,1 Ut•lidad Opcmcion:~l 1.21>7.6<19 t.\75.<182 4.181.587 '-391).852 6 . .109..103 7.688.685 8.692M2 9.6'15.17') 10.rm.r.c.8 11.701 .917 

4 ln.:rcso No O,x·rac•on ::~ l l\':llorcs residuales) o o o o o o o o () o 

' Costo No Opcr:tc•o•l:al o 287.4.\.1 .1.17.712 .154..174 .187.447 42.1.374 4,7,018 490,(>() 1 '24..104 557.947 

lntc1-es Ca¡utal de TrobaJotUF < 7.8•, ¡ o 1.12.808 164.164 199.749 2.12$22 268.750 ,102..19.1 .\.11>.0.17 ,1(,•)680 40.1 .. 12.1 
lntct-e~: lmct'Sionts lntra¡m~d•ales e UF + 7.8•·• o o 18.924 o o o o o o o 
lntcres Obras E'tt~l>n .. •<hales 4 UF t 45• •) o 1 ~4.624 ISM24 1~4.624 154.624 15M24 1,4.62~ l '\4.(,24 1'4624 154.624 

6 U11hd>d No {)pm<tONI o 287.4.1.1 .1.17.712 .1~4.374 .187.447 H.l.l74 457.01~ 4901>61 ·~4 .104 ''7.947 

7 \olor Residual H o o o o o o o o o o 

8 \'a tor 'ntct de Impuesto 1.267.(>.19 .1.662.91' 4 ~19 .lOO , ,754 2Z6 6.6%.749 8.111.059 9.14'1.069 10 186040 11 :!2:!972 12 2'9864 

9 lmpun.IO o 12 2:!7 120 '921 182 1.18) (129.4651 (200.2.101 (2~2.081) t.\0.19291 1401492) 1'07.1821 

10 U11l1d;td Nt.:t3 <k."'SpUC5 de Impuesto 1.267.(>.19 3.68,,142 4.498.707 M71.887 6.,67.~85 7.'111.829 8.8%.989 9.882111 10 819 479 11.7'2.682 

11 IXprcci:'ICIÓn de Ou:nes ( ... o 488.1166 488 066 488.066 488.066 4~~.066 488.066 4~8.066 488.0(,(, 488.066 

12 Valor Rc.sidu:.l l l) o o o o o o o o o o 

1.1 ln~~trew Neul 1.2l>7.649 4.17.1.208 •1.98(,,774 6.159.9'4 7.0~~..151 8..199.8•)) 9..185.0'5 111..1711.177 11 ..107.5·16 12 .240.74') 



Cuadro N• 9 Es lado dt Rc;:uftado'f Sllu:~~cl6n tl;H PtO)("(Iu p:u-11 rl Cu.)O S (S) 

10 11 12 ll 14 1 1~ 16 17 1~ 19 

1 Flu¡o lknc:ficoo N.,o con Pro) celo 12.:!11.061 9.921421 11 2U.7~1 14 ()0.1 ~)1 14913.591 17.232524 17J06001 17 . 119.60~ 17.4~Ull 17~21.189 

ln~rcsos ()p<raco0111ks 26.222.382 24 ~29 ~14 26.702 040 11 00(,816 .12.97~.879 .16.629.283 )6.692 248 .1c,.1~qw l(o~l8 ~<1> 36.881CJOO 
Tooalln¡;ruos 26.Z22J82 24 ~29.~.14 26.702.040 .11 006.~36 .12.97~.879 .16.629.28.1 36.692.248 16.75< .. n9 36.818.~<1> 16.881.<)00 

E¡:~<sos C'o>IO$ Dor«lns 13317492 1.1.891J2.1 14.71<.509 16.199 206 17218.421 18501567 18.4914<01 18 481.351 18471 243 18.461.1.1< 
fo~IOS lnchrecl()$ 5.12.700 ~~5.6~3 588.620 647.968 688.737 740.06.1 739.6~8 7.19.254 718-R<O 7.18.44~ 
Cos-to Opcractón y Mantención 155.130 1<< IJO 1<~ 110 1 ~<. 1 .10 155.130 15,,1.10 155. 130 1<<. 110 1 «.110 1<< IJO 
Toool E~ro:sos 14.005..121 14.602.106 15 H9 260 17.002..104 18.062.288 19 .. 196.759 19..186.247 19 .. 175.7.1< 1916\22.1 19..\54.711 

2 DepreCIRCIÓn de Btc:ncs lneor¡>orndos (·) 488.066 488.066 488.066 488.066 488.066 488.066 488.066 488.111>6 488.06<> 488.066 

.1 UltlldJd Operacional 12.105.121 lOA 15.493 11.7)0.847 14.4°)2.597 15.4011>57 17.720.5'XI 17.7'14-01>8 17.867.1>71 17.941.400 18 015 255 

4 hl~rcso No O¡>crnc10nal (valores residuales) () o o o o o o o o o 

5 C'osoo No Opcroclonal 591.590 610.210 845. 11 2 1>85.096 718.16$ 7<9.803 7;9.475 759.1•17 7~8.8 1°) 758.491 

lnocrcs <"•1>1131 d< Trnba¡o !UF> 7.8'o1 436.966 4'5.5~6 482..129 ~30.'172 56.1.54.1 60~.179 604.851 M4.<21 601.195 60.1.867 
lnh:rts lm (~tont:~ lmraprcd1Jics (Uf+ 7.8"•' o o 208 1 '9 () o o o o o o 
lntcrcs Ohr3.s Exlrapr(.'(h;liCS 1Uf + 4S'•) 154.624 154.624 154.624 154.624 154.624 154.<>24 IH624 1\4.624 1\4.624 1541>24 

6 Ulolod.MI No Ci~>cr:><oooa l 591590 610 210 $4\.11 2 68~.0<)6 718 168 7~9.803 7:.9.475 7W.147 7<8 819 7~8 191 

1 V olor Rc<tdual 1-1 o o o o o o o o o o 

8 \olor ano<s ok l~o 13.296.717 11 025.701 12~7<<1<9 1<117694 16119824 18.480..194 18.5~.1 <43 18 626.818 18.700 219 18.71.l.7H 

9 ln'II~IO (610.8671 OH7661 (<18.7911 (798.9651 t89.l.I78J (1.1?7534) ti 2085071 (1 2194981 ( 1 210 <081 ti 2415.171 

10 l..11hdad Ne1a dc:sput~t de lmpu.:s1o 12.685.850 10.641918 12 017 11•8 14 178.729 15.226.647 17.282.859 17.34~ 016 17.407 .. 120 17.41>9711 17 <12 20<) 

11 Dq)rcCI.JCtón de OttMs f'fl 488.01>6 ·~s o1.c. 488 066 488 066 488 066 488.()(>6 4~8.066 48~ 01>6 488 066 4881166 

12 V•lot RC>Idllo1 11 1 o o o o o o o () o o 

1) ln.¡;rcso N..:to 1.1.173.916 ( 1.1 .10.004 12 <25.2.14 14.86( •. 795 15.714.713 17.770.926 1 7.8.13. 102 17.895.386 17.9<7.777 1&020.276 



Cuadro ¡x• 9 Estado ch.• Rt~ultndo.s Sflu:aci6n con rto} CCtO para t i Cuso 5 ($) 

Arlo~ 
20 21 22 24 26 21 28 29 JO 

1 Flujo Beneficio Neto con Proyecto 17.601. 171 13 181 09.1 1 ~.02J.789 16.413.968 16.488.4~9 17.972.992 18.~7.7~0 18.12Uo ll> 18.197.621 18.272.155 18..1~8.018 

Ingresos Operac10:IUI(S 36.945.370 3111621H 3V68.6~0 35A52.1J8 .15.~16.118 37.2~.630 37.328.866 17\91210 n.~~1.n.1 37.522.345 37.S87 096 
To1alln¡:resos .\6.945.370 111162 171 32.468.650 35.452.138 .11116.11~ .17.264.630 37328.866 37.39.1210 n.~~7.72J 37522.345 J7 187 096 

Egrnos Coslos O.rtt~os 18.451.028 IH09167 17.~86.280 18.156.770 18.146.662 1840().489 18390 .• 1~1 18180 27.1 18 170.161 18.360.05 7 18 1~9910 
Cos1osln(hr«ttS 738.~1 112 J8l 70.1.451 726.271 721866 1.16.020 735.615 7.11 211 734 807 73~.402 7H.998 
Co<oo OperaciÓn y MonocncK>n 155.130 111 130 155.130 155.130 111110 115.130 155.130 111.1.10 1<< 130 1:\:\.130 155.130 
Total Egmos 19.~.199 18677 080 18.44H62 19.038.171 19 027.658 19.291.638 19.281.126 19.270 614 19 260 102 19.249_<90 19.2}9 078 

2 Depl't'i.'iación de Bienes Incorporados C·) o 488.()(16 488.()(16 488.()(16 488.()(16 488.066 488.()(16 488.066 ~88.()(16 488.066 488.()(16 

3 Utilid3d Ot>eracion31 17.601.171 1.1.67.1.159 14.511.855 16.902.0.14 16.976.525 18.461.0~8 18.5.15.806 18.610.682 18.685.687 18.760.821 18.8.16.085 

4 rn, rt"SO No Operacional (\':llores resulumles) 813.444 o o o o o o o o o o 

S Costo No Operacional 758.163 737.349 1.01.1.957 748.615 748.287 756523 601571 601 241 600.911 600.587 600 2<9 

lnoer<s C>¡>ol>l d< TrabaJO cUF • 7.8"•1 603.539 582.125 575.480 ;\93.991 59.166.1 601.899 601571 601 24.1 600.915 600.587 600 219 
lnltft'Sinversiones lnlraprtdt:tltsCUF t 7.8•.) o o 283.8~3 o o o o o o o o 
lnlc-resObras E'lraprcX'Itales tUF + 4.~•.) 154.624 154624 154.624 154.624 154.624 154.624 

6 Ut•hdad No Opemcional 1.m .6o1 737..14') 1 .0 13.9~7 748.615 748.287 7~652.1 601571 601.241 600.915 600.587 600.259 

7 Valor Res idual H o o o o o o o o o o 11.1.011.0991 

8 Valor a1ues dt lm¡>ueslo 19.986.222 14.410.508 15.525.812 1 7.(o50.~9 17.724.81.1 19.217.582 19. 13 7.377 19.211.926 1 9.2~6.60.1 19..161.409 19.4.16.344 

9 llilpu~IO 11.423.409) on 2461 18H.7761 1 1.07.1.07.\J (1 084 1971 11..\081121 (1 .296.0821 11..107 2~1 11 • .118.4661 11.329.686¡ 11 .140.927) 

10 looloJaJ 1-.cu ~ d< lmpuo;oo 18.562.814 1.1688 262 14.692.035 16577.~76 16.~0616 17.909.469 17 841 .2% 11m.M2 17.968.1.17 18.031.722 1809<417 

11 lA:prcnac1Óf'l de B1eMS (+) o 4~8 ()(16 488.()(16 488.()(16 488 ()(16 4~8 ()(16 ~88.()(16 4~806(. ~S~.Oéó 488.()(16 488 ()(16 

12 \':~ lor Resadu::.l t+) o o o o o o o o o o 1.1 01~.000 

13 lnt:rc~ Ne1o 18.%2.814 14. 176..129 15. 180.101 1 7.06~.64.1 17.12S.Co82 18..197.5.16 18..129..162 1 ~..192.72~ 18.45(o.20.1 18519.788 .11.59858.1 



Cuadro N" 10 lte<ltoerimiento y Generación de Cn11itales para el Cnsu 5 (S) 

A ll OS 

o 2 4 1 6 7 9 

1 Capital de Trabajo 1+) o 1 702 672 2 1(}.167.1 2.560.889 2 984 901 3.+15.509 3.876 816 -1308.162 4.739 486 5 170.808 

2 Requerimiento de Capital de Trabajo(-) 1.702.672 2. 104.673 2.560.881) 2.984.901 3.445.509 3.876.836 4.308.162 4.739.486 5.170.808 5.602.129 

3 Rcqucrimiclllo Neto de C'apilnl de 1 rabujo 1.702.672 3.807.345 4.665.562 5545.790 6430410 7J22J46 8.184.999 9.047.648 9.1)10.294 10.772.937 

4 Capital de In\ crsión y Obras Cil iles 1 ) o o 242 609 o o o 1-127.5171 (427.5171 (4275171 (-127.517) 

5 Capiral para Riego y Obras lntmpredmlcs (-) o 242.609 o o o o 11 o o o 

6 Capital1>ara Obra Extrapredial (-) o o o o o 427.517 427.517 427.517 427.517 427.517 

7 Requerimiento Neto de Capital para 1111 ersiones o 242.609 242.609 o o 427.517 o o o o 

Flttio de Cnja Neto 1435.0231 123.254 78.602 614.16-1 624 9-11 650.033 1.200.056 1.322.529 1.397.251 1.467.812 

Valor l'rcscnte Neto (435.023) 11 7.117 70.970 526.916 509.467 503.537 883.317 924.995 928.598 926.921 



Cuadro N" 10 He(¡uerímlento y Generación de Cn¡tíl :~ les pnrn el Caso S (S) 

Anos 
10 11 12 13 14 1 15 16 17 18 19 

1 Capital de Trabajo(+) 5.602.129 5.840.843 6. 1817().1 6.800.922 7.224.9 15 7.758.704 7.754.499 7.750.294 7.746.089 7.741.884 

2 Requerimiento de Capital de Trabajo ( -) 5.840.843 6.183.704 6.800.922 7.224.915 7.758.704 7.754.499 7.750.294 7.746.089 7.741.884 7.737.679 

3 Requerimiento Neto de Capital de Trabajo 11.442.97 1 12.024.546 12.984.626 14.025.837 14.983.619 15.513.203 15.504.793 15.496.383 15.487.974 15.479.564 

4 Capital de Inversión y Obras Civiles(+) (427.517) (427.517) 2.241.184 (427.517) (427.517) (427.5 17) (427517) (427.517) (427.517) (427.5 17) 

S Capital para Rie¡;o y Obras lntraprediales (-) o 2.668.701 o o o o o o o o 

6 Capital para Obra Extrapn."<<ial (-) 427.517 427.517 427.517 427.517 427.517 427.517 427517 427.517 427.517 427.517 

7 Requerimiento 'eto de Capital para lll\ersiones o 2.668.701 2668 701 o o o o o o o 

Flujo de Caja Neto 1.730.9-15 (3.563.243 ) (3 128.()93) 840958 731094 2.257.723 2.328.309 2.399003 2 -l(t9804 2.540 712 

Valor Presente l'<eto 1.038.664 12.03 1.684) (169-1.7651 432.936 357.636 1.().19.4-1 1 1.028.365 1.006.831 98-1.934 962.763 



Cuadro N" 10 RCCJIICJ·Imlento )' Generaciún de Capitales para el Caso 5 (S) 

J\J)os 
20 21 22 23 24 25 26 27 28 29 30 

1 Capital de Trnoojo (+J 7.737.679 7 470832 7.377.945 7 615 268 7.611.063 7 716 655 7 712 450 7.7082-16 7.70-1.0-11 7 699.836 7.695.631 

2 Requerimienlo de Capi1al de Trabajo(-) 7.470.832 7.377.945 7.615.268 7.611.063 7.716.655 7.712.450 7.708.24(> 7.70-10-11 7.699.836 7 6?5.631 7.695.631 

3 Requerimien1o N el o de Capi1al de Tmbajo 15.208.512 14.848.777 14.993.213 15.226.332 15.327.71? 15.429. 106 15.420.696 15.412.286 15.403.877 15J?5.467 15.391.262 

4 Capi1al de 1n,ersión y Obras Ci' iles (+ l (427.517) (427.517) 3.211.621 (427517) (427.517) (427.517) (-127.517) (4275171 (427.5 17) 1427.5171 1427.5171 

S Capila1 para Rie¡;o y Obras hnraprediales (-) o 3.639.138 o o o o o () o o o 

6 Ca1>ilal pam Obra Exlrapredia1 (-) 427.517 427.517 427.517 427.517 427.5 17 427.517 427.517 427.517 427.517 427.517 427.5 17 

7 Requerimiento Ne1o de Capi1al para hl\ er..iones o 3.639.138 3.639.138 o o o o o o o o 

Flujo de Caja Ne1o 3.354.302 14 311 586) (3.452.250) 1 839.311 1.800.963 2 968.430 2.908666 2.CJRO.-I-11 3.052.327 3 124.321 16207.320 

Valor Presente Neto 1.207.773 (1.475.161 ) ( 1.122.338) 568. 193 528.646 827.953 770.889 750.582 730.4 11 710.414 3.501.757 



Cuadro f\ .. 11 Eiltdo dt' RnulradosSIIuaclón con Pro>«lo para ti Caso 6 ($) 

6 9 

1 FluJO lkncficto Neto con Pro)ttto 7.125.1)0 U62.6.17 6~90416 4 847.48~ 6J90.681 12.258.6~6 18.251.258 26.191 191 IR 802 998 ~4.609.~24 

lnvrtSOS Openroon>I<'S 22.8~5.788 20.618521 18 S60.816 16.766517 20.86).415 29.116.182 37.374594 49.021.716 66~0.013 87.298.146 
TO<ol ln¡;r<>OS 22.8~5.788 20.618.521 18.560 816 16.766.~17 20.86.1.41~ 29.116.182 .17..174.$94 49.0~ 1 .776 (>6~001 .1 87.29~. 146 

E~""'" C'OSIO$ O~rt~CIO$ 15.272.387 11 .74.1.85.1 11272.~09 11.222.6.18 13.701.959 16.017 . .121 18.217.108 2 1.8 1 4.~4.1 26 ~79.90.1 .11.386.997 
('O)fOS lndlrCCIOS 458.172 .m .. ll6 .1.18. 175 .1.16.679 411.059 480520 54651.1 654.427 797 .. 197 941610 
C'os1o Operae1ón y Mantenc•ón o 359.715 359.715 .159.715 .159.715 359.715 359.715 .159.715 .159.715 .159.715 
Tol;.ll!¡:resos 15.7.10.559 1 2.4~~.884 11 .970 . .199 11.919.0.12 14.472.733 16.857556 19.12.1..1.16 22.828 . .185 27.7.17.015 32.688.322 

2 Ocl>rcc•:aeu-.n de O•cnc$ lneor¡>Or.ldos (·) o 5.282.4 14 \.2~2.414 5.282 .414 5.282.414 5.282.414 5.282.414 5.:!8:!.-1 14 5.2~2.4 14 ~.282.41•1 

.1 U1ilidad Operncimml 7.125.2.10 1,1;1•15.0S 1 II .R72.R.IO 10.12'1.899 11.67.1.095 17541.040 2.15.1.1.672 J 1.4 75.805 4•1.085.'1 12 59.892.2.18 

4 lnl:rcso No 01>emcion;~l (\·alore~ residuales) o o o o o o o o o o 

5 ('osoo No O¡><:mclon'l o 1.277.011 1.424.515 813.426 923.890 1.498.206 1.262.(>40 1 .. 114,98.1 1 ~52.566 1.492.0.15 

hueres C':a¡)IIOI de Tmb:IJO tUF + 7.~'•) o .188.624 .17.1.476 171.874 451549 525.956 5%.648 712.2·16 8(1~.195 1.019 876 
lmeresln\-t'-rs•ones lnll\\,pred•~ lcstUF • 7.8'•) o 470 087 632.7J9 2.\.252 54.042 553.951 247.692 184.418 2(.8,871 ~.1.860 
lmertSObns EJi.lraprtd•ales(UF -t 45'.} o 418.299 418.299 418.299 418.299 418.299 418.299 418.299 418.299 418.299 

6 Uoohdad No Operor1000l o 1.2770 11 1424 515 81.1426 92.1.890 1.498.206 1.262.640 1.114 98.1 1 \(i2 \66 1.492.0.1~ 

7 Volor R<'SIOkc>l (-) o o o o o o o o o o 

8 \ •21or 111td de lmpU!CSIO 7.125.230 14.722 062 1.1297 14~ 1094.1.12~ 12596.986 19.0.19.246 24.7%..112 12 790 7~8 4~ 617977 61J84 27.1 

9 lmpuo•o '150.8891 o751,4011 06109101 1 .17~.~281 1~40.8941 11.281..1621 ol.12R.~.l71 o o9 178 <011 fi646UJ.II 

10 Ut•h<L1d Ntll ckspui:'S d< lmpue~IO 6.974 .. 141 1.1.%8.660 12.686.415 10567.7'17 12.056.092 17.757.884 22567.715 .12.790 788 1(,259.476 44.919.9.19 

11 O<prtc•aciÓil de Ou:nc.'$ C+) o 5.282.4 14 ~281.4 14 5.282.414 5.282.414 5.282.414 ~.282.4 1 4 5.282 .( 1-1 5.282.414 5,282.414 

12 V;1lor Re.~•du;'ll 1 t 1 o o o o o o o o o o 

1.1 1 n~rcso Nc1o 6.974 .. 141 19.25 1.074 17.%8.82'1 15.s;o.m 17..1.18.506 2.\-040.298 27.850.189 .18.07.1.202 ·11.541.890 50.202..15.1 



Cu~dru N• 11 Estado de Rcsult~dos Siru:trlón t.'OII Pro)ct:to 11:m• d Cu)u 6 (S) 

lO ll 12 11 1< 16 17 18 19 

1 FluJO BrndiClO 1\cto con Pro)"<Cto 7.1503216 78S56.402 8U67621 81 442.~50 s1 442 ~<o 81-l-ll.S~O SI 442.<<0 814~25<0 S1A42 ~~o 814425~0 

llli:tfCSOS Operacion:.lts 113 2%.418 120572.236 127 <26.<~~ 127526.555 1 21 . ~2(, (~~ 127.:\26555 127.<26<<< 127526555 127 <26.«< 127.~26.555 
To1:.l ln~rcsos 111.2%.41~ 120.:\72.236 127 <26.«~ 1275265:\S 1 27.~21 •. 1.« 1275~655:; 127.:\Z(o .~~< 1:!7526555 1 2B26.<~< 127.526555 

E¡:.rc!SOS C'ostos Dtrcc.:tos .18.284.1))9 40.442.8.14 4252.151) 4U92514 44 .. 1'12514 44.392.:\14 44 ,192.:\14 4·1..192.514 44.192 <14 ·14..\92.514 
Costos Indirectos 1.148548 1.21.\.285 1.275.70< 1.3.11.775 1 . .1.11 .77~ 1.331.775 l.JJ1.77< 1.>)1.77;\ I.J.\1 .77< 1..131.775 
('osro Operación y M;'lntcn(icln Js9m .l:\9.715 319.715 lW.7t; .\19.71< .1~9.7 1 5 3W.711 .\19.715 1<9.711 1<9.715 
Tot>l E¡:resos .19.79.1 202 42.015.RJ4 4111~'1)1 46.0S-l.005 46 084 00< 46.o¡¡.¡.oo; 46.084 00< ·16.084.005 46 0~4 00< 46.084 oo; 

2 l)q>«<o><K)II<k Ok'rl<$ln<70tp01'0Clos H nSH14 S-282.414 <.282 414 5.182.414 <.2~2 414 5.282.414 5 2it2 . .tl4 <2n414 <.282414 <.282.414 

.l Ullhd3d Oper:><oonal 78 78<.6.\0 8.\.8.18.816 88.610.0.\6 86.724.964 ~6.724 %4 86.724.964 8Co.724 %4 86.724.964 M.7N.%4 86.724.964 

4 ln¡:.rc.so No 0J)(ncional (valores restdu;ak.s) ~ o o o o o () o o o 

S {'o<to No O!>er:>cK>n31 2102127 1.801574 1 897 010 1.887.995 2 w~ 197 1 8S7.99< 2179 Wl 1.90.\.8.15 2.408806 2 09S 812 

1ntcltS ('~pot>l dt Traba¡o ll;F + 7.8'•1 1 241 <4R UIO.S<M 1 .177.7~9 14.17.821 1.H7821 1 437.821 l.H7.821 1 4.17.821 1A3H21 14.17.821 
lnlttc-Jt lmtritOOC$InaraprWJales IUF 7.8"ol 642 280 72.381 100 9<2 3U74 542076 .11.874 Ul!lC) 47.715 1\1\2.~~ 2.19.752 
lnacr~ Obras E~lraprcd~:ai('S tUF t 4.~··• 418 299 418.299 4IR 299 418.299 118299 418 299 418 299 418.299 418 211'1 418.299 

6 Uulid:.d No Opcrnc•onal 2.302.127 1.801574 1.897.010 1.887.995 2.3?8.197 1.887.?9:1 2.179.1«1 I.QOJ.83> 2.408806 2.095.872 

1 Valor Rrstdu:al4·1 o o o o o o o o o o 

8 \'alot an•ndoe l~esco 81 OS7.H7 8~.640.390 90 ~47.046 88.612.9S9 8'112)161 88.612.'l5'1 88 90-1323 88.628.SOO ~9.13.1770 88.820.836 

9 lmpuc101o 12< 1.\0 9021 1273795871 129.587.<821 128.717.2431 128.94(1 .~141 128.717.2431 128 S-18 1<71 128 714.3711 128,951Co081 12S.810.7881 

10 Utilid:ul Ne1:1 despues de lmJJcleslo S5.756.855 :18.260.80.1 60.9511..164 :1'1.89.<.716 60.17CoJ27 5Q.S9:1.716 c,0,05S.967 ;9.'104.42Q 60.182 .11>2 60.010 049 

11 Oq)rt:Ct;lt'IÓn de Blenest•t 5.282411 5.282.414 5.282414 5.282.414 528HII 5.282.414 <.282414 ~.282.414 S.282.411 < 282.414 

12 V•lor Rwdu>ll•l o o o o o o o o o o 

1) lnvreso Ncoo 61.039.269 63543.217 66.24 1.878 6< 178.1.10 65.458741 65.178.1.\0 65 1.\8.181 6<.186.843 Co'-464 <76 <·< 292.46.\ 



Cuadro !"• 11 Estado dr- Rrsuhados Sltuarl6n con t•ro~«lo para el Caso 6 (S) 

20 21 11 26 28 30 

1 FluJO EknefictO p..je~o con Pro) «to 81.~~25~0 81.~~25~0 81A~2 «o s1 4~2 ~~o 81 .4~2.~~ 81AU5~0 7.1.101A70 72$.17..118 72.701.39~ 7.141197.1 7~.2Q.l.288 

ln¡:rcsos {)pcr.lcoonoles 127.526.$55 12752655$ 12U26.5S5 121.526.~55 121.526.555 127.526555 116.526.019 116.526 019 116.861.400 118.2.17.920 120.363.851 
Totolln~r«<> 127526.555 121.526.555 121.526.555 121.526~55 127.526.555 127.5265~5 116.526.019 116.526.019 116.861.400 118 2.17.920 120.J63.m 

E~r.sos C'OSIOS O!r«IOS ~~.392.514 4~ .• 192.514 ~4.392 .~1~ 4~..192.~ 1~ 44.392.514 4~ .• 19251~ 41.810.519 42.0(>6.976 42.~2·1.~~0 41 1~1.681 43.4~.998 

Costos lnd1re..:tos 1.331.775 1.331.775 1 .. 111 .77~ 1..13 1 .77~ 1.331.775 1.331.77~ 1.25U16 1.262.009 1.275.7.16 1.2~. <<0 IJG-l.850 
C'os1o Opc-nc:•ón y Man1ene•ón 359.715 359.715 .159.711 .119.715 .159.715 .159.715 .159.715 359.715 .1~9.71~ .159.715 .159.715 
To101 E~rcso< 46.084.005 46.084.005 ~6 08~.005 46.084.001 46.084.00~ 46.084.005 4.\.42~.549 ~.1.688.70 1 44.160.002 4~ 80~.9H 4~.15956.1 

2 Depreciación de On:ncs lncorpomdos (-) o 5.282.414 5.282A I4 5.282.414 5.282.414 5.282.414 5.282.414 5.282.·114 5.282.414 5.282.414 5.282.414 

.l U1ilidad QsJernc:ional 81.442.550 86.724.9(14 86.724.964 86.724.964 S(o. 724.964 86.724.964 78 . .l8H84 78. 11 9.7.12 77.98.1.812 78.714..187 80.486.702 

4 ln¡:rl!so No Ot><n:acional l\'alor..:s rcs•dualcs) 9.710.504 o o o o o o o o o o 

S Cos-10 No O~mctonal 1.979.294 2.102. 1 9~ V 17.980 1.888.667 1.966.250 1.887.995 1.898.267 2 . .\5.155.1 1.519 •. 1.13 1.440.~29 2.158.932 

lntt'fts Ca¡,ital de TrabaJotUF i 7.8•. ) 1.437.821 1.4.17.821 1.4.17.821 1.4.17 821 1.4.11.821 1.4.17.821 1.354.8~6 1..163.087 1.377.792 1..197.9~6 1.408.978 
lnttrts:lmtn:lonts lntra1H't<ha1t.s cUF + 7.8•., 12.1.173 246.073 ~61.~'9 .12.547 110.1.10 .11 .874 543.421 990.465 141 .541 ~2.483 749.954 
lnttres Obras Exuaprcxhales C UF+ 4.5••, 418.299 418.299 418 299 418.299 418.299 418.299 

6 Utohd>d No Opcracooc,.l 11.689.797 2.102. 19~ 2417.980 1 888 667 1.966.250 1.887.995 1.898.167 .'!J'l.'~.l 1519.333 1 ~~o ~29 2.158.932 

7 \'lkorR«~•IH o o o o o o o o o o e 1.\2 27 LH~) 

8 \'ator :antc:s ck lmputsto 102.842.851 88 827.158 89 1~2 9~~ 88.6136.11 88.691.214 88.612.959 80.182. 151 80.47.1.28~ 79.<03.1~5 1;01~4&16 82 .~5.63~ 

9 lmpuesro c.I5.120.6~1 128.81.1.6321 1189~\7161 128.717.<451 c28 7~24<81 128.717.14.11 cN.96lL1791 125.05~ 3901 12~.617 8271 cH911.0781 1260.11.~61 

10 llllhd~d l'\t1'3 (k-.pu« de lmpuClto 67.72.?. 157 60.01.1.$26 (oO 1>7208 <9~96.0~ <?•1.18.7q 59.8?5.716 ,:\:\..\1 .\.712 55.418.896 q ~~· 11') << H.\.73~ 5661 ,1687 

11 D<tnccta~tón de O•cnc' (+, o 5.282.414 5.1~24 1~ <.282.414 ~ ~82.41-1 5.282AI4 S.2S2.414 5.282.4 1~ ~.2~2.41·1 qs2411 5282.414 

12 \':~ lor l(estdual t 11 o o o o o o o o o o l.ll.271.275 

1.1 ln~reso N~!ltl 67.722.157 65.29<.940 6~.4(~9.(l!2 (o<. l78.<00 65.221.17 1 {o5.178.1.10 605'16.186 60 701 110 (o0, 1(o7,7,11 fiO. ~2ú 1 ~~ 194.167..177 



Cuadro N" 12 Requerimiento y Generación de Capitales para el Cuso 6 (S) 

o 2 3 4 1 5 6 7 8 9 

1 Capital de Trabajo 1~ ) o .¡ 982.354 4.788.160 4 767.613 5 789091 6.743.021 H>-19 .. H5 91JUS-I 11.09-1 806 13075.329 

2 Re(lucrimiento de Capital de Trabajo H 4.982.35-1 -1.788.160 4.767.613 5.789.093 6.743.023 7.649.335 9131.35-1 11.094.806 13 075.329 15.917.281 

3 Requerimiento Neto de Capital de Tml~1jo 4.982J54 9.770.513 9.555.773 10.556.706 12.532.11 6 14.392.357 16.780.689 20.226. 160 24. 170.135 28.992.610 

4 Capital de lmersión y Obras Ci' iles ( <- ) o 6.026.763 8 112.035 298.108 692.8-11 7 101 935 2.018.995 1 208.045 2 290.521 (-166.034) 

5 Capital para Riego y Obras lntrarredialcs 1-l 6.026.763 8.112.035 298.108 692.841 7. 101.935 3 175.541 2..164.591 3.-l·t7.068 690.512 8.234.360 

6 Capital11am Obra Extrapredial (-) () o o o () 1. 156.546 1. 156.546 1. 156.546 1.156.546 1.1 56.546 

7 Requerimiento Neto de Capital para hwcrsiones 6.026.763 1-1.138 798 8.110 143 990.9-19 7 79-1.775 11-B-1022 5 5-10 132 5.811.659 4.137.580 8.924.872 

Flujo de Caja Neto (4.0H.7751 (-1.658.237) 2.914 4.302.556 (2.988.385) (2.786.082) 5.529.368 12.035.383 13.234 176 12.284.871 

Valor f'rcscntc Neto ( 4.034. 77 5) (4.426.299) 2.63 1 .'.691.340 (2.436.2021 (2. 158.190) 4.069.963 8.417.711 8.795.291 7.757.880 



Cuadro N" 12 Re<1ucrimiento y Gencraclún de Capitales para el Caso 6 (S) 

Años 
10 11 12 13 14 1 15 16 17 18 19 

1 Capital de Trabajo(+) 15.9 17.281 16.806.334 17.663.573 18.433.602 18.433.602 18.433.602 18.433.602 18.433.602 18.433.602 18.433.(,02 

2 Requerimiento de Capital de Trabajo(-) 16.806.334 17.663.573 18.433.602 18.433.602 18.433.602 18.433.602 18.43:\.602 18.433.602 18433.602 18.433.602 

3 Requerimiento Neto de Capital de Trabajo 32.723.615 . 34.469.907 36.097.175 36867.204 36.867.204 36.867.204 36.867.204 36.867.204 36.867.204 36867.204 

4 Capital de Inversión y Obras Civiles(+) 7.077.814 (228.590) 137.7 12 (747.900) 5.793. 152 (747.900) 2.987.540 (544.816) 5.929.163 1.9 17.195 

5 Capital para Riego y Obras lntraprediales (-) 927.956 1.294.258 408.646 6.949.698 408.646 4.144.087 611 .730 7.085.709 3.073.741 1.579.144 

6 Capital para Obra Extraprcdial (-) 1.156.546 1.156.546 1. 156.546 1.156.546 1. 156.546 1.156.546 1.1 56.546 1.1 56.546 1.156.546 1.156.546 

7 Requerimiento Neto de C3pital para Inversiones 9.162.3 16 2.222.214 1.702.904 7.358.344 7.358.344 4.552.732 4.755.817 7.697.4.19 10.159.450 4.652.885 

Flujo de Caja Neto 19. 153.339 26.851.096 28.44 1.799 20.952.582 21.233. 193 23.758.194 23.7 15.360 20.622. 199 18.437.923 23.772.374 

Valor Presente Neto 11 .493.071 15.309.9 15 15.409.445 10.786.651 10.386.843 11 .043.350 10.474.572 8.654.873 7.352.870 9.008.171 



Cuadro N" 12 R~querimlento y Genet·ación de Capitales par:t el Cltso 6 (S) 

Años 
20 21 22 23 24 25 26 27 28 29 JO 

1 Capnal de Trabajo(+) 18.433.602 18.433 602 18433.602 18.433.602 18.433 602 18433.602 17.369 820 17 475.480 17.664.001 17.922.379 18 063.825 

2 Requerimiento de Capital de Trnbajo (.) 18.433.602 18.433.602 18 433.602 18.433.602 18.433 602 17.369.820 17.475.480 17.664 0111 17.922.379 18.063.825 18.063.825 

J Requerimiento Neto de Capital de Tmb:tjo 36.867.204 36.867.2()4 36.867.204 36.867.204 36.867.204 35.803.422 34.845.300 35.139.481 35.586.379 35.986.204 36.127.650 

4 Capital de Inversión y Obras C'i•iles 1 •1 422.598 1.998 242 6046.779 (739.280) 255.372 1747.900) 5.810.394 11.5-11.727 658.084 (611.890) 8.458.247 

5 Capital para Riego y Obms lntrnpredoales (-) 3.15-1.788 7.20.1.325 417.267 1.411.918 408.64(• 6.966.940 12.698.273 1.814 630 5-14 657 9.614.793 558.630 

6 Capital para Obra Extrapredial (-) 1.156.546 1.156.546 1.156.546 1.156.546 1.156546 1.156.546 1.156.546 1. 156.546 1.156.546 1.156.546 1.156.546 

7 Requerimiento Neto de Capital para Inversiones 4.733.932 10.358. 11 3 7.620.591 1.829. 185 1.820.564 7.375.586 19.665 213 14.512.903 2.359.287 10.159450 10.173.42.1 

Flujo de Caja Neto 26.121.02 1 18.070.623 20.981.827 26.482.112 26533 40.1 21.999.12) 6.085.673 11 .048926 22 222JJ67 14.380.498 147.866..103 

Valor Presente Neto 9.405.315 6 182.662 6.821.264 8 180.753 7 788 482 6.135.986 1.612.898 2 71\2 514 5.317.665 3.269.863 31.948026 



Cuadro N" 13 Estado de Resultados Situación con Proyec to )lnra el Caso 7 ($) 

Años 

1 

Flujo Benelicio Neto con Proyecto 32.735.748 35.940.959 26.95 1.264 17.364.288 20.398.880 39.004.585 57.036.467 81.8.16.583 124.957..156 180.946.563 

Ingresos Opera cionales 105.007.326 91.420.857 78.7 13 .635 66.885.660 77.696.8 11 103.390.189 127.443.9 19 164. 167..17 1 223 .514.308 297.447.325 
Tola 1 1 ngrc:sos 105.007.326 9 1.420.857 78.7 13.635 66.885.660 77.696.8 11 103.390. 189 127.443.9 19 164. 167.37 1 223.5 14.308 297.447..125 

Egresos Costos Directos 70.166.58 1 52.701. 186 49.091.938 46.9 16.2 10 54.466.2(>8 61.347.502 67. 193.957 78.770.01 2 94.523.570 111 .944.743 
Costos Indirectos 2. 104.997 1.581.036 1.4 72 .758 1.407.486 1.6.1.1.988 1.840.42.1 2.01 5.8 19 2.36.1. 1 00 2.8.15.707 3..158.342 
Costo Operac ión y Mantención o 1.1 97.676 1.1 97.676 1.1 97.676 1.1 97.676 1.1 97.676 1.1 97.676 1. 197.676 1.1 97.676 1. 197.676 
Total Egresos 72.27 1.578 55.479.898 51.762.3 72 49.52 1.372 57.297.932 64..185.603 70.407.452 82..1.10.788 98.556.952 11 6.500.76 1 

Depreciación de Bienes Incorporados(- ) 13. 164 .499 13. 164.499 13. 164.499 13. 164.499 1.1 .164.499 1.1 .164.499 13. 164.499 1.1. 164.499 1.1. 164.499 

Uti li dad Operacional 32 .7.15.74 8 49.105.459 40.11 5.763 30.528.787 .13.56.1.3 79 52.169.084 70.200.967 95.001 .082 1.18. 121.855 194. 111.063 

Ingreso No Operacional (va lores residuales ) 

Costo No Operacional 5.283.448 5.27 1.685 .1.003.941 3. 180.428 5.44 1.344 3.667.994 4.708..103 5 .. 156.446 5.143.850 

lnteres Capital de Trabajo (UF+ 7.8%) 1.7.10.97.1 1.614.986 1.545.067 1.787.695 2.008.8.1 1 2. 196.7 12 2.568.72 1 .1.074.977 3.634.824 
lnteres In versiones lntrapredia les (UF + 7.8% ) 2.159.74.1 2.263.967 66. 141 o 2.039.78 1 78.549 746.850 888.736 11 6.294 
lnteres Obras Extrapredia les (UF+ 4.5%) 1.392.733 1.392.733 1..192.733 1.392.733 1.392.7.13 1.392.7.1.1 1.392.733 1 .. 192 .733 1.392.733 

Utilidad No Operacional 5.28.1.448 5.27 1.685 3.003.94 1 3. 180.428 5.44 1..144 3.667.994 4.708..103 5 .. 156.446 5. 143.850 

Valor Res idual (· ) 

Valor antes de Impuesto 32.7.15.74 8 54..188.907 45 .387.448 33.5.12.728 36.743.807 57 .6 10.429 73.868.96 1 99.709..186 143.478.301 199.254.9 12 

Impuesto 113.3 16.4 191 19.265.7631 114.766.104) 122.082.4431 1.1.1.7 10.6.15 1 15.1 .406.6471 178.506. 122 1 

10 Ut il idad Neta despues de Impuesto .1 2.7.15.748 4 1.072.488 36.121.685 3.1.532.728 36.74.1.807 42.844 . .125 51.786.5 17 65.998.75 1 90.07 1.654 120.748.79 1 

11 Deprec iación de Bienes(+ ) 1.1. 164.499 1.1 .164.499 1.1. 164.499 1.1. 164.499 1.1 .164 .499 13. 164.499 1.1. 164.499 1.1.164.499 13. 164.499 

12 Valor Residual (+) 

13 1 ngrl!so Neto 32.735.748 54.236.987 49.286. 184 46.697.227 49.908 .. 106 56.008.824 64.95 1.016 79. 16.1.2.<0 1 0.1.2 .1 6. ij.1 1.13.9 13 .290 



Cuadro l\''13 E\tlclo dr RtsulladosSiluación con l•ro)«W ¡u1r1 ti Caso 7 (S) 

Años 
10 11 12 l.l 14 15 16 17 18 19 

1 FlujO a~nefiCIO N(IO con Proyecto 247.182.132 260.8'18. 7.11 17.1.430509 26~ . .14.1.914 26~ .. 14.1.914 16~.34J.914 ~ó~J-1.1 .914 21>1.14.1.91·1 26~ . .14.1.914 265.34J.914 

l"1lf<SOS Optracton:ale~ .188.618 800 408 \21 506 426.449.9~1 426.449.9~ 1 426 449.951 426.449.9~1 426.4-19.9~ 1 426 419 9~1 426 449.951 426.449.911 
Toulln~r..os 388.618 800 408.121.~06 4~6.449.951 426 419.1)~ 1 42(o.419 9\1 416.449.9~ 1 426.44V.9~ 1 I~(>H99\I 426449.951 426.449.951 

E~,_..,• e ostos Otr«IOS 136.1~4 .162 141966.116 147J99.n2 1~.'.2\0816 ~~~ 2~816 1 ~5.2~0.8.!6 1« 2-'0.81(, ~~~ 2~0 ~16 1 ~l 250.8.16 1 «.250 816 
(OSic»lnJ!r«IOi 4 084 6.11 4 2589$3 4.421.993 4 657 ~2~ 4 6<7 525 .&.651525 4M7 <2< 4~9.~25 4 657525 4 6<752< 
Cos:ro OpctactOn y M2n1tfte1ón 1 197676 1 197676 1.197.676 1 197.676 1 197 676 1.197.676 1 197676 1 197 676 1197.676 1 197.676 
ro .. lf'\:=<>' 141.4161>68 147 422 .776 153.019441 161 106017 161 106017 161.106.037 161 106.017 1(•1 106 0)7 161.106.0.17 161 106017 

2 Dq>rttiación de Btent' lt\(orpnn~dos (·J 13 164 499 1.116H99 13.164.499 13.164 499 11.164.499 IJIM.499 1.1164499 1116-1.499 l.l.IM.499 I.I.IM.499 

.l Utilidad Operac1on;~l 260J46 631 274 06.1.2.10 286.595.008 278.508.41.1 278.508.413 278508.413 278508.41.1 278.508.41.1 278.508.41) 278.508.413 

4 ln~rtso No Op!!rnclonal (\·ttlorc$ re~tiduall'S) o o o o o o o o o o 

5 C'0<1o No Opo:rocoonal 6.807.087 61~8.681 6.166.939 6.419.241 641•U~I 6.419.241 7.>01.742 6 47.1.081 6.4:1:1.299 7.283 960 

lnom< C'apo,.l de Trobo¡o IUF 7.8'·1 4412 824 4 <9'1591 4.714.207 ~.026.<0b ~ 026 <08 :1.026508 ~.026-'0S ~ 026 <08 5.026508 < 026.~08 
lntcn::s ln\mtOMSintraprcdt:ak.> tUF • 7,&•., 1001$11 166\60 o o o o 882 ~01 <\840 .\60:\8 8(,.1.719 
ln1eres Obras E-.;traprcd.aln e Uf • 4 .. ~·.) IJ92.733 1 192.7.\.1 1392.733 1.3?2.73.1 ll92.7.ll 13?2.733 1 192.7\l 1 \92.7.1l 1.392.7.13 1.392.73.1 

6 Uulidad No Operacoonal 6.807.087 6.158.683 6.166.939 6.419.W 6.419 241 6.419.241 7.301.N2 6.47.\.0sl 6A55.299 7.283.960 

7 V:alor Resadu31 (•J o o o o o o o o o o 

8 V:.'llor 01ntes de lnt¡>ucsto 267.1~.1.718 2M.221.91~ 292.761.948 2~4.'127 61~ 284.927.6q 284.927.654 285.810.1« 284.?81.494 28-1.963.712 28:1.792J72 

9 Impuesto 1109.060.<841 1114941.272¡ 1120.:184.288. 111 7.0<8 8111 1117.0~8 8511 oii7.05S.8~51 oiiH<s.?Sio 1117.08!,08.1) 1117.o75.081) 1117.447.9791 

10 Uttli<bd N<Oa ck>P'!CS de lmP'I<>IO 1<8 09.1.114 161280(,.11 172.177.660 16U68798 16H6879g 167.868.798 1683<4174 167~•18~10 167 888.6.10 168 H4 194 

11 [)epl"('etatwón de Btcncs e •, 13164499 13.16-149'1 13.164.49'1 131(,.1.~9'1 13164499 IJ.IM.499 IJI64499 11164499 IJ 1(,.1.49'> 11164499 

12 V olor R<$odualt•l o o o o o o o ll o o 

13 Ingreso Ne~o 171257Hl 178.~45.140 18<.342.159 181031297 181 OH.297 181 03.1.297 181 <18 Co7.1 181 .1l62.911l 18105.\ 129 1~1.508.891 



Cu~dro 1\ .. 13 Esl~do dr RM"ullados Slluulón C'On Pro)("('IO para C'l Caso 1 (S) 

Años 
20 21 22 2.1 25 26 27 28 29 JO 

1 FluJO Bcndicto Neto con Pro)·tcto 265 • .l-13.91~ 265.1~).91~ 26Uü914 26< .1H914 265 • .1~.1.914 265 • .J.I.l.914 256.628.955 2S6.H2.~2 2<6 089.27< 2<6.7116 210 2<8 <()<).247 

In¡:,...., ~ncton~lcs 426.449.951 416.449.951 416.~~9951 426.4~9.951 426.449,951 426.«9.951 415.157.7~5 415.157.745 415.1 <7,74< 4164116240 418.478.982 
Torallnta;roos ~16.449.9;1 1 416.44'1.9;11 426.449,9;11 416.449 951 416.4~~-'151 426.4~9.951 415.157.74:\ 415.1:<7.74;1 415 157.74< 416.4116.140 418.478.982 

E~r<SOS C"oslos Olrf.o;.;los 155.250.8,16 155.250.8.16 1 « .250.8.16 1<5.2<0 8.16 155.250.8.16 155.250.8.16 1:'2.748.655 1;1,1,0,16.14.1 1;1,1,272.616 "1.885.781 154.147.631 
C'oslo:J lnd•r..:etos 4.657.525 4,657.525 4 6<7.52< 4.6<7.525 4.657.525 4.657.525 ~.582.460 4.59 1 .08~ 4.598.178 4.616.573 4.624.429 
C'oslo ()p<ración y M~nttnc1ón 1.197.676 1,197.676 1.197.676 1.197.676 1.197.676 1.197.676 1.197.676 1.197,676 1,197.676 1. 197.676 1.197.676 
To1al E~n:so:< 161.106.0,17 161.106.0.17 161.106.0.17 161.106037 161 .106.037 161.106.037 158.528.790 158.824.90.1 1;19.0(>R.471 1<9,700.0.10 159.969.7.15 

2 O~J)(f.';,;l:tción de lllc:nct lncoq.JOmdos (·) o 1.1.1()4.499 1,1,1()4.4')9 1.1.164.499 1.1. 164.499 13.164.499 13.164.499 1.1.1()4.49'1 1.1.164.499 13. 1M.499 1.1.164.499 

.1 Utilidad O,>el'th.:ionl'!l 265..14.1.914 27R.508.41.1 278.508.•11.1 278.508.41.1 278.508.4 1.1 278.508.4 13 269.79.1.454 269.497..141 26'1.25.1. 774 2()9.950.709 271.67t746 

4 lnl:rcso No Opcrac:ion':ll (valores residuales) .10.308.016 o o o o o o o () o o 

5 Costo No ÜJ>erncion~l 6.459.004 7..105.446 6.48~. 195 6.4 19.24 1 6.419.241 6.419.241 H46.098 6.550.086 5.0.10.286 5.018.(>99 5.855.775 

lmcrcs Cop11ol <k Tro1>0JO 1 UF • 7 .8"•1 5.026.508 ;1.026.508 5.026.<08 <.026.508 5.026.508 5.026.508 4.946.098 4.955 . .U7 4.91>2.9.16 4,982 M I 4.991.056 
lrueresln\C'I"SIOMC:S lnll~l)redla les e UF+ 7.8" ., 39.76.1 886.206 64 .954 o o o o 1594.749 67 • .150 36.058 864.719 
hucrcs Obnls Ew•prcdoalc:s !UF • 4.5"•1 1.392.7.\.l 1.392.7.13 1.392.7.1.1 l..l92.7.1.l 1 • .192.7.1.1 l..l92.73.1 

6 U11hdad No ()p<nto<>ml 36.767.019 7J05A46 6A84 19< 6.419241 6.419.241 6.419.241 4.946.098 65~0.0~6 <.010.2M <018699 ~ 855.77~ 

7 \'olor Res~al H o o o o o o o o o o 1.174 897.81~1 

8 Valor ant<S de: lnlpUnto 332.418.948 285.81.1.859 2~992608 28H276<4 2~.927.6q 2~.927.654 274.739552 216 047.427 274 2M4 060 274 969.40~ 277.<29.<21 

9 lrnpuCSIO 11.18.429.9.181 1117.457.6481 1117.038.085) 1117.058.8551 1117.058.8551 1117.058.8551 1112.474.2101 1 11.1.062.75,1) 1112 169.2,181 1112 577.64~1 1113.729.6951 

10 Uhll<bd Nf.'t:3 <k~uc.s de Impuesto 193.989.010 168 .. 156.211 167.904 .52.1 167.868.798 167.868.798 16 7 .868. 798 162.26.< .. 1~.1 162.984.674 11>2 .0 1 4 .~22 162 191 .76.1 163.799.825 

11 lXprcc.:II'ICIÓn de OicndJ; (+ ) o 1.1.1()4.499 1.1.164.499 13. 164.499 13.164.499 1.1 . 164.~99 1.1.164.499 1.1.164.499 1,1.164 499 1.1. 164 499 13.164.499 

12 Valor Residual 1 • 1 o o o o o o o o () o .174.897.815 

l.l 1 n•rl!so Neto 19.1.9~9.0 1 0 181,520.710 181,069.022 181.0.1.1.297 181.0.1,1.297 181.0.1.1.297 175.429.842 176.149,17.1 175.179J21 1 7.~ .5<(•.26.1 551 %2. 1.19 



Cuadro N" 14 lte!Jucrhnlcnto y Generación de Cn1>itnlcs 11nrn el Cnso 7 (S) 

Años 
o 2 3 4 1 5 6 8 9 

1 Capital de Trabajo(+) o 22 191 959 20.70H49 19.808.549 22 919 173 25.754.2-tl 28.162.981 J29U315 39422.781 46.600 305 

2 Requerimiento de Capital de 1 mbajo (-1 22.191.959 20. 70-t'l49 19.808.549 22.9 19.173 25 754.241 28.162.981 32.932.315 39.422 781 46.600.305 56.574.667 

3 Requerimiento Neto de Capitn 1 de Trah:tio 22.191.959 42 .896.908 40.513.498 42.727.72 1 48.(!73.414 53.017.222 61.095.296 72.355.096 86.023.086 103.174.972 

4 Capital de Inversión y Obras Civiles(+) o 27689014 29.025.212 847.966 o 26.151.038 (2.843.694) 5.724.271 7.543.322 (2.359 791) 

5 Capital para Riego y Obras lmra¡>rediales (-) 27.689.014 29.025 212 847.966 o 26 151.038 1.007.039 9.575.004 11 .3'l4055 1 490.943 12.840. 135 

6 Capital para Obra Extrapredial (-) o o o o o 3.850.733 3.850 733 , 850 733 3.850.733 3.850 733 

7 Requerimiento Neto de Copilo! rmm Inversiones 27.689.014 56.714.227 29.873. 178 847.966 26.151.1138 31 008.811 10.582.044 2().969.()60 12.884.998 14.33 1.078 

Flujo de Caja Neto ( 17.145.225) (45.374 148) (21. 100.491) 3.121.540 (24 916.146} (28.917.2091 (6.726323) (14160906) 4.328.07() 16.407.240 

Valor Presente eto 117. 145.225} (4.1114.925) (19.051.575) 2.678.097 (20.3 12.226) (22.400.215) (4.950998) ¡<)90-l 331) 2.876.388 10 361.150 



Cuadro N• 14 RN1uerhniento y Generación de Ca11itales ll!lra el Caso 7 (S) 

Años 
10 11 12 13 14 1 15 16 17 18 19 

1 Capital de Trabajo(+) 56.574.667 58.969.110 61.207.777 64.442.415 64.442.415 64.442.415 64.442.415 64.442.415 64.442.4 15 64.442.4 15 

2 Requerimiento de Capital de Tmbajo 1-l 58.969. 11 0 61.207.777 64.442.415 64.442.4 15 64.442.4 15 64.442.415 64.442.415 64.442.415 64.442.4 15 64.442.4 15 

3 Requerimiento Neto de Capital de ·rmbajo 11 5.543.778 120.176.887 125.650. 19 1 128.884.830 128.884.830 128.884830 128.884.830 128.884.830 128.884830 128.884830 

4 Capital de 111\·ersión y Obras Chiles(+) 8.989.402 (1 717.917) (3.850.733) (3.850.733) (3.850.733) (3.850. 733) 7.463.382 13.160.474) (3.388.450) 7.235.406 

S Capital para Riego y Obras lntraprediales (·) 2.132.816 o o o o 11.314.115 690.259 462 283 11.086.140 509.778 

6 Capital para Obra Extmprcdial (-) 3.850.733 3.850.733 3.850.733 3.850.733 3.850.7.H 3.850.733 3.850.733 3.8S0.7.H 3.850.733 3.850.733 

7 Requerimiento Neto de Capitnl para lnvcr·sioncs 14.972.951 2.132.816 o o o 11.314.115 12.004.374 1. 152.542 11.548.423 11.595.9 18 

Flujo de Caja Neto 40.740.904 56.135.437 59.691.968 52 148.468 52.148.468 40.834.353 40.629.46? 51.025.538 40.619.876 41.028. 145 

Valor Presente Neto 24.446.814 J2 007.2 14 .\2.3-10.432 26.8-l6.68.l 25.511? 91> 1 18.?80.738 17.9-15.17(> 21.414.7(>5 16. 1?8.82-1 15.546.?76 



Cuadro N" 1~ R~querimlcnto y Generación de Cnpltales para el Caso 7 {S) 

M os 
20 21 22 23 24 25 26 27 28 29 30 

1 Capital de Trabajo(+ l 64.442.415 64 4-12.415 64.-142415 64-142 415 6-1.-142 415 64-1-12-115 63.411516 63529961 63.627.388 63 880 012 63.987.89-1 

2 Requerimiento de Capital de Trabajo(-) 64.-142.4 15 6-1.442.415 64.-1-12.415 64.442.415 64.442.415 63.411.516 63.529.961 61627.388 63.880.012 63.987.89~ 63.987.894 

3 Requeri miento Neto de Capital de Tmb~tio 128.884.830 128.884.830 128.884.830 128.884.830 128.884.830 127.853.9J 1 126.94 1A77 127. 157.349 127.507.400 127.8(>7.906 127.975.78R 

4 Capital de Inversión> Obras c;,·iles (+ ) (3.340.955) 7.510877 (3017.990) (J 850.733) (3.850. 733) (.t850 733) (3.850.733) 16.59U65 (2.987.273) (3.388.-150) 7 235.406 

S Capital para Riego y Obras lmraprediales H 11.361.610 832 744 o o o o 20.4-15.498 863.460 462 28.1 11.086.1-10 509.778 

6 Capital pam Ohm Extrapr~dial (-) 3.850.733 3.sso.n3 3.850.733 :\.850.733 3.850.733 3.850.733 3850.733 3.850 733 3.850 733 3.8SO.m 3.850.733 

7 Requerimiento Neto de Capital para ln•ersiones 11.871.388 12 19-1.3.54 832.744 o o o 20.445.498 21 308958 1.325.743 11.548.423 11.595.918 

Flujo de CaJa Neto 53.232.792 40.4~ 1.527 5U51.449 52.148.468 52.148.468 53.1793(,6 28.0-12.867 27.682.866 46.346.177 36.139.933 412.290.433 

Valor Presente Neto 19 167.367 13.836.6 17 16.694.531 16.109.507 15.307.399 14.832.767 7.432.255 6.971.534 11.090..182 8.217.562 89.079.562 



Cu•dro 1\~ 15 Esudo dr RrsulladosSiluar16n ton Pro)Kio puad Caso 8 ($) 

liños 
6 9 

1 FluJO lkndic:tO to.:e1o con Proy«to t89A7~1 ·~69.61!91 t782.92JI f 1..\09.9081 1.148.S~O 8.196.756 15A06.601 24 9S6 66R 4041~.969 60 212 . .120 

l"';f<SOS Operacl(malc.s o 791 .5~9 158.\ 118 2.374 676 9.212.142 20.432.587 .\1591.996 47.013070 69.932 011 98.264.711 
Total h'l:r(S()S o 7915~9 1 ~b.\ . 118 2374.676 9.212. 142 20.4325S7 .\1591.996 47 01.1070 69.912.01 1 9S 264.711 

E~J<SOs C'o:.1os 01r«1os 86.869 R99.~.12 1 .87~.0~9 .1.15~. 198 7.406.371 IIA~7.J79 1 ~.29 1.907 20.962.78S 28.2J4.2SJ .16.<22 000 
C'os1os lndm.'('tos 2.606 26.986 ~6.2<2 C)4,6~6 222.191 .\4.1.721 458.757 62S.8~4 S l7 02S 1 .09~.660 

Costo Oper.~c•ón y M:mh~nc•ón o 434.7.10 4.14.730 4,14.7.\0 4.\4.7.10 4.14.730 4,14.7,10 4,14.7,10 4,14 7,10 4.14.7.10 
TotJI E~rt~ 89.475 1..161.2·18 2..166.041 3.684.585 8.06.1.29.\ 12.2.15.831 16. 1S5..19S 22.026.402 29.516.042 .18.052.391 

2 Dt.:pr..:ciación de O•..:nc:; ln..:o•lJOr.ltlos (·) o 6 .. 1~7.3~7 6..1<7 .. 1~7 (• .. 1~7..157 (>.357..157 6 .. 157 . .\~7 6 .. 1>7 .. 157 (> .. 157 .. 157 (• .. 157 .. 1~7 6.357 .. 157 

J U1ilidnd Op..:mcional t89.4751 5.787.668 5.574.434 5.0·11.449 1506.201 14554.114 21.76.1.1)58 31.344,025 4(>.773..126 6<>.569,(,77 

4 ln¡:rcso No O¡>crnc•on:~ l t"alorl."$ I'C$-iduah.-s) o o () () o o o o () o 

5 Cos-to No Opcf'Qctonal o 58S.204 1 . 1 ~2.4.18 64.1.20.1 790..180 1528..101 1..111.41.\ 1.21R.427 1.700.986 1.759.798 

lntercsC'a¡Jiual 001'rabaJOCUF 1 7.8•.) o 42.471 7.1.820 114.959 251575 .181.7~8 504.984 6R7.224 920.<>00 1.187.2.15 
lntcrcs hl\'CfMOnts lnlf'QIH'tdi:IIH(Uf -4 7.8 .... o 40 201 ~71.0~6 22.71.1 .13.274 641.012 .100.897 2~.671 274.~~~ 67.0.12 
lmcres Obras Exi~IH>echales C UF -4 4.5• ., o 5055.12 ~0~5)2 ~0~512 5055.12 505532 '05.5.12 ~0~.~ 12 <O< ~12 <0~.~.12 

6 Vtohdod No ()poroc>O<>>I o 588 204 1 1 <2.418 641 20.1 790.380 1528.301 I.J11.41.1 1 218H7 1.700 986 1.7~9.798 

7 \'alor Rcsldu>l f·l o o o o o o o o o o 

8 \ ':a Sor :llhld ck lrUI)U~IO t89.4751 6.37H72 6.726872 ~(.906<2 S 296587 16.082.415 2.1.07< . .171 -'2 .~62..1~! 18 47~ .111 68 129.47< 

9 lmpu~o.")IO o 111,\HI I CI .IO CJ71 1 1791601 1209.4571 1889.4.171 11.886.m1 o C106<4 S~21 119.589 67~1 

10 U>ihd>d N<l> 0..-.pucs de hupuc:s>o 189.4751 6.262.4~1 6.59<.901 5.611.492 8.087.131 15.192.978 21.188.590 .'2 ~62.4~2 .17.819.461 48.7.19.~00 

11 Oqm:ci:.'ICIÓn d~ Ou:m:s t .,) o 6.J57.)57 6 . .l~7JH 6 . .15 7 . .1~7 6.3~7..1~7 6357357 6 .. 157..157 6 .. 157 . .157 6.,1<7 .. 1H 6 .. 157 .. 157 

12 Valor Rc:-s1du:al e+, o o o o o o o o o o 

1.1 ln~m .. ·so Nc1o t89A751 12.(>19.808 12.95 1,2<8 11 .%8.850 14..14-1.·188 21.550..1.15 27.545.9·17 .18.919$0<) ~~ . 1 768 1 8 5~.097, 1.17 



Cu:ulru ~ .. 1 S Eslado dt' Rt.'Sultatlus Slluudcin cun Proyccro para l'l Cn~1.1 H ($) 

Años 
10 11 12 13 14 15 16 17 1~ 19 

1 rluJO Dc:-ncfittO 1\tiO con Pm)'«to ~7. 1 28 281 9354.1.825 102 091464 102.091.464 1020<>1464 102.091.464 10209<41>1 102 095.464 10l09q(>l 102.095.464 

lil¡¡ r<SOS o,~:r.u:ton~lcs 13(1.1 o 1.085 147.369.690 160.7(>6.9)~ 160.766.931 160.7Mm~ 1 60.76<>.93~ 160.7(16.911 1(>(1.766.935 160.76<>.<111 160.766.935 
Totalln{!resos 136 101.081 IH..169.690 160.76(o,931 160.766.931 160.7Mml 160.76<>.9.11 160.7()(),•)\1 160.76<1.9.15 160.7(1( •. 935 160.76<1.935 

l!~rcsos Coseos Oirec1os 47.124 . .143 11 .83(,054 56540.m 16.540.521 16.540.525 16.540525 56.540521 5(,540525 %.140.525 56.140525 
('ostO$ lndirtCIOS 1.413.730 1555.082 1.696.216 1.696.216 1.696.216 1.696 216 1.6% .216 1.6%.216 1.6%.2H• 1.696.216 
Cos1o Opcrnción y MtmlcOCIÓn 4.14 7.10 4.14.730 4.14.7.10 434.730 4.14 .7.10 414.7.10 434 .7.10 43U.l0 414730 434.730 
To<al E~<SOS 4897H04 <3.825.866 18 671.471 58.671.471 58 671471 18.671.471 <g671 471 <S.67Lm <8.671 Hl 58 671 471 

2 D<prtc>a<!On d< B1en<s lnrorporoclo, H 6 117..117 6.357.357 6.H7.117 6.357.317 6.\17.117 6.357.357 6 3<7.1<7 6.351.357 6.3<7.317 6.3.<7357 

3 Uulld>d OpciOCKln11 934 81639 9'!.901.182 108.412 821 108.452.821 108 4<2.821 108.452.821 1 08.4~U21 108.412.821 108.452.821 108.452.821 

4 ln.:,rcso No 0~1'3CIOil31 rvalon:·s rcMdu.IICS I o o o o o o o o o o 

; c ... o No Qr<roooonal 2.781 7.10 2.276.152 2.493992 ~-174.603 2.991201 2374.603 ~.76< 181 2-193.747 3.004 024 ~ 664.284 

lntcr«Capuald<Tr>ba}OtLF · 7.S"ol 1.127.9~1 1.679.367 1 810110 1.830550 1.~10 «O 1.8.10550 1.8.10.«0 1 ~30550 1 ~lO 5<0 1.8.10.550 
lntcrcs ln\Cf'SIOfl~ lnU'1prtd1a~s tUF 7.R•.t 7<0 247 91.2~ 1~7 ~11 .18.121 615.121 38.<21 429 100 57 665 667 <142 328.202 
l ntc.~Ohr:as Extra¡)re<f•ales(UF .... ~··· <O< <12 505.5.12 <0<.<12 505532 101.112 505532 ~05.5.12 5055J2 so< <u 505.532 

6 Uuhdacl No 0 1wrnc•onal 2.783.7.10 2.276.152 2.49.1.992 2..174.601 2.991.20.1 2.374.60.1 2.711<.181 2.39.1.747 .1.00t02·1 2.664.284 

7 Valor Rc"du•ll· l o o o o o o o o o o 

8 \ alo< anh:sd< Impuesto 96269.369 102.177_134 110946813 110.~27424 111444024 IIOS27424 111218002 110846568 1114~.841 111117.105 

9 lmpuc~ln ¡J2 162 6271 (.14.821.2121 t18.76H771 138.71.1.7521 !38.991 2221 t38.713.H21 tJS ~~91121 1>~.722..1671 1.18 996.9911 118 844. 1081 

10 Uulid01d Nt:Ul de.spues d' lmpue:.H\ 64.106142 67.356.123 72.17'1.116 72.113.672 12.4<2 M2 72.11:1.672 72.328 490 72.124.201 72A<9.85J 72.272.996 

11 Oqlrt(la~. ,.-ln de B~nts (-+• 6 .117 .117 6 357.3~7 6.1<71<7 6JSU:17 6 157 117 ~.J57J'i7 6.1<7 1<7 6.357.357 6317 .117 6.J<7.J9 

12 \'alor RNdual t+l o o o o o o o o o o 

13 lnt.:resoNeeo 70464.01}<} 73.713.480 78.1.16.693 78.471 .029 78 810 I W 78.471.029 78.6~<.847 78.481558 78.817211 78.630 .. 154 



Cu:adro {'\• 15 Est~do dt Rtsull:ados Silu:acl6n C'On PtO) t'<'IO pan ti Caso 3 ($) 

Años 
20 21 22 2l 24 25 26 27 29 

1 fluJO Jknr(icK) Ne1o con Pro)C'ttO 102.095.464 102 095.464 10209H64 102 091.464 102.091.464 102.091.464 97JIOAIJ 97,189.229 '170<6614 97 4.16.07.1 9~ • .174.210 

l"':r<SOf ()pcrac•onalc:s 160.766.935 160.766.931 160.766 915 160 766.9.11 160.766.9.11 160.766.935 154.618.697 114.618.697 114.618697 115.142 019 156.427.002 
Too•lln~rc>o5 160.766.9.15 160.766.935 160.766.9.11 160.766.9.11 160.766.9.11 160.766.9.15 154.618.697 154.618.697 114618.697 111 •. 142.019 156.427.002 

E~rcsos r~os Otrt:(IOS 56S40.S25 56.540.521 56.140.521 56.140.121 56.140525 56.540525 5:\.17~.169 55 . .1.14.697 lq6J.449 11.797 297 51.9.19.866 
C'OS-IOS l ndm..~IO), 1.696.216 1.696.216 1.696.216 1.696.216 1.696.216 1.696.216 1.6~5..\-t~ 1.660.041 1.661.90.1 167.1.919 1.678.196 
C'os.lo 0¡)(ractón y Manlí!IWtÓn 4.14.7.10 4.14.7.10 4.14.7.10 4.14 7,10 4.14.7.10 4H.7JO 434.730 4.14.7.10 4.14.710 4.\.1.7.10 4.14.7.10 
Too•l E~l'\'sos 58.671.471 58.671.471 58.671.471 18.671.471 18.671.471 58.671.471 57.268.244 57.429.468 57562.08.1 57.901.946 18.012.792 

2 Ocpr~ciac,ón de llicne:s lncor¡,orados (·1 o 6 • .157.357 6..157..157 6.357 .. 157 6..117 • .117 6..157 . .157 6 .. 157 .. 157 6..157 . .157 6..157..117 6.317 .. 117 6 . .157 .. 157 

.1 Ut1lidnd ()pcmcional 102.095.464 108.452.821 108.452.82 1 IOMI2.821 108.452 .821 108.452.821 10.1.707.810 10.1546586 10.1.41.1.972 10.1.79.1.4.10 104.7.1 1.568 

4 ln¡:rcso No OJ><ractonal e v"lorcs residuales! 11.649.9.12 o o o o o o o o o o 

S Costo No Op~ractonal 2.48.1.316 2.671.924 3.014.298 2 .. 174.60.1 2.469.178 2.374.603 2.441.890 2514.120 1.9155.1.1 1.818.008 2.756.049 

lnter<s C1p11al de TrabaJo e UF t 7.8•., 1.8.10550 1.8.10550 1.8.10 550 18.10.110 1 8.10 ISO 18.105.10 1.786.769 1.791.7CJ<l 1.791.9.17 1.806.666 1811247 
lntercs 111\efitontt huraprcd1alcs tUF + 7.8 •• ) 147.234 .1.15.842 678.217 .18521 13.1.0% .18521 655.121 722..121 159 196 11..14.1 944.802 
lnterc.s Obras E.'traprcduala tUF + .a.~··• 5055.12 505.1.\2 501.1.\2 105.1.12 505.5.12 5055.12 

6 Uulodad No ()pm<oonal 14.1.13.248 1.671.924 .1 014 298 2..174 603 2.469.178 2.374.60.1 2.441.890 2.514. 1~0 191~ ~.1.1 1.858.008 2.716.049 

7 Valor Rcs ... >l H o o o o o o o o o o '118..108.8201 

8 \ '>lor 101<> de lmp~<SIO 127.878.644 111.124.74\ 111 467. 119 110.827.424 110.921.CJ<l8 110.8!7.414 106.149.700 106.060.707 105.169.504 10~ 651439 107.487.617 

9 lmpuc.lo 146..186.8011 1.18.847.5461 1.1'1.001.6151 138 71.1.7121 cJ8.756 . .llll C38.71J.7521 C.\6.608.7761 c.l6.568.7291 1.16.217.6881 C.l6 184 1191 (37.210.8.191 

10 Ulllld:)d Ncl:3 <k.-spucs de lmpuc:slo 81 .491.84.1 7!.277.198 n 46< <04 72.113672 72 16< 688 72 11.!.672 69540.924 69 491.977 6Q 111 ~1 6 69 266~~0 70 276.778 

11 lkprtcllCtÓn de O u~ ni!) ( t• o 6..1~7 .. 157 6lH !57 6117..157 6 . .\57..157 6 .. 1.17 .. 157 6.3~7..1~7 6.,\;\7..\57 (>..157 .. 1<7 6.117..117 6..157.357 

12 V:"~ lor Ri."!l lclu:1l lt) o o o C) o o o o o o 118..108.810 

1.1 ln.:rc:oo Neto 81.491.84.1 7MHS% 7S.8nMl 78.4 71.021) 7851.!.0~5 78.471.029 75.S9s.m 7.1$·19 .. l.l.l 7<.4(ol) 17.1 75.62-1.2.17 23<1 .9-t2.955 



C uadro N• 16 Requerimiento) G em•rncUnt de Capitales para el Caso 8 ($) 

At1os 
o 3 4 1 6 8 9 

1 Capital de Trabajo(+) o 54-1.499 946416 1.473.834 3.225.317 48C)..I.,U2 6474 158 8.810.561 11.806.417 15.220.956 

2 Requerimiemo de Capiral de Tmbajo (-) .).14.499 946.416 1.473.834 3.225.317 4.894.332 6.474.158 8.810.561 11.806.417 15.220.956 19.589.122 

3 Requerimiento Neto de Capital de Trabajo 544.499 1.490.916 2.420.250 4.699.151 8.11<)649 11.368.490 15.284.719 20616.977 27 027.373 34.810.078 

.¡ Capital de Inversión y ObrolS Chiles 1; 1 o 515.398 7.347 257 291.187 426.590 8 218.097 2459920 (1.068.6131 2 122.19.1 (538.35-l) 

5 Capital para Riego y Obras lmmpredillles H 515.398 7.347.257 291.187 426.590 8.218.097 -'857.652 329.120 3.519.926 859 379 9.618.553 

6 Capital para Obra llxtraprcdial (·) () o o o () 1 .. 1?7.733 1 397.73.1 1.397.733 1.397. 73.1 1 .. 197.733 

7 Requerimiento Neto de Capital11.1m hl\ ersiones 515.398 7.862.655 7.638444 717.777 8644.687 13.473.482 4 186.772 .t849.().15 4.379.3().1 10-177.931 

Flujo de Cata Neto ll.t49.3nl 3.266 238 2.89-1.564 6 551 922 12 319.849) (3 .291637) 8.07-1.45(> 14.453.787 12.770 141 9809.148 

Valor rresemc Neto 11. 149.373) 3. 103.(,09 2.613.494 5.621. 163 ( 1.89 1.195) (2.549.809) 5.94J.J08 10.109.176 8.486.898 6. 194.464 



Cuadro N" 16 Rrq urrirnlenc o y Generación de Capilales ¡¡ara r l Caso 8 (S) 

Aiios 
10 11 12 13 14 1 1.5 16 17 18 19 

1 Capital de Trabajo(+) 19.589.122 21 .530.346 23.468.588 23.468.588 23.468.588 23.468 . .588 23.468.588 23.468.588 23.468.588 23..168.588 

2 Requerimiento de Capical de Trabajo(-) 21.530.346 23.468.588 23.468.588 23.468588 23.468.588 23.468.588 23.468 588 23.468.588 23.468.588 23.468.588 

3 Requerimiento Neto de Capical de Trabajo 41.1 19.468 4~.998.935 46.937.177 46.937.177 46.937. 177 46.937. 177 46.937.177 46.937.177 46.937.177 46.937.177 

4 Capital de Inversión y Obras Civiles(+) 8.220.820 (227.812) 626.763 (903.868) 7.001 2.57 (903.868) 4.103..546 (658.432) 7.165.631 2.809.990 

S Capital para Riego y Obras lntraprediales (-) 1.169.921 2.024 495 493.865 8.398.989 493865 5.501.279 739.301 8563363 4.207.723 1.887.622 

6 Capical para Obra Extraprcdial (-) 1.397.733 1.397.733 1..197.733 1.397.733 1 .. 197.7.13 1.397.733 1.397.73.1 1.397. 7.13 1..197.733 1.397.733 

7 Requerimiento Neto de Capital¡>ara Inversiones 10.788.473 3.194.4 16 2.518.360 8.892.854 8.892.854 5.995.144 6.240.579 9 .. 102.664 12.771.086 6.095.344 

Flujo de Caja Neto 18.556.158 25.520. 129 29.08 1.156 22.640.998 22.980.128 25.538.709 25.508.()')1 22.241.717 1 9.108.9~7 25.597.832 

Valor Presente Neto 11.13~.729 14.551.027 15.755.841 11.655.869 11 241..108 11.870.974 11.266.383 C) 3.14.5(>.1 7 620..168 9.699.900 



Cuadro N" 16 Rcqucrhnienlo y Cencr:~ción de Cn pilalcs para el Caso 8 (S) 

Ailos 
20 21 22 23 24 25 26 27 28 29 30 

1 Capiral de Trabajo (+1 23.468.588 23 4(.8 588 23.468.588 21468588 23.468.588 21468 588 22.907 298 22.971 787 23.024 833 21 162 178 23.221.117 

2 Rcquerimienro de Capiral de Trabajo H 23.468.588 23.468.588 23.468.588 23.-168.588 23.-168.588 22.907.298 22.971.787 23.024 811 23. 16D78 23.221. 117 23.221. 117 

3 Requerimiemo Ncro de Cnpirnl de Trabajo 46.937.177 46.937.177 46.937.177 46.937. 177 46.937.177 46J75.886 45.879.085 45.996.620 46.187.211 46.383.495 46.442.234 

4 Capirnl de ln,ersión y Obras e;, ilcs (+1 489.889 2.907.939 7.297.356 (90.1.8681 308.627 (903 8681 7.001.257 7.862 792 6-18.365 (739.493) 10.715.114 

5 Capital para Riego y Ohras lnrraprediales H 4.305.672 8.695 088 493.865 1.706.359 493.865 8398.989 9.260.524 2.Cl46.097 658.239 12.112.847 675.127 

6 Capiral par:r Obra Exrrapredial (-) 1.397.733 1.397. 733 1.397.733 1.397.733 1.397. 733 1.397.733 1.397.733 1.397.733 1.397.733 1.3?7.733 1.397.733 

7 Requcrimienro Nerode Capital para lmersioncs 6.193.293 13000 760 9.188.953 2 200224 2.200.224 8 892 85-1 17.659.513 11106(>22 2.70-1 337 12.771 086 12.787.974 

Fl•tio de Caja Nero 28.361.373 18696.619 22.696.732 29.333.628 29.385.644 2.1.202.289 12359.683 18.5-16.092 26.577.625 16.469.656 175.712.748 

Valor Prcscrllc Ncro 10.2 11.992 6.396.83? 7.378.785 9.061.633 8.625.714 6.471.573 1275.710 4.670.569 6.359.935 3.744.?00 37.?64.535 



ANEXO 7.4 

REQUERIMIENTO DE MANO DE OBRA 



ANEXO 7.4.1 

REQUERIMIENTO DE MANO DE OBRA 

SITUACIÓN ACTUAL 



('undro N° 1 

l)cmnnd;¡ dt ¡\ l:lrlu d<· Ohr:l (.111/h:-.) p:u':l ll11rr:-.lioa5 

Si1unci1;n Aclunl ,\'nrnmliz:uln 

ICullh·o 11.-abum 

ACELGA Sicmbr1 5.00 

C'u.soS Rk•gos 0.50 0.50 1.00 1.(1(1 n.50 O.lO 

,\plic.aci,\n ¡X"$1i\.':idas O.JO 0.30 

C'os .. ·cha 20.00 

Ac:amocos~h:a 1.7~ 

Limpia M:mual 5,(1(1 

1'01:11 ll.H S.RO 6.00 1 •. ' 0 0.50 0.50 

COLWLOR AlmáC'i¡:o ( 70 m]) 

(',sn S Prc¡lar:tción pl;.uah:mlb 1.(1(1 

Aplicación P'-.'~liddas 0.01\ 

Fcnili7,nción O.JO 

Sicmhr.t 0.50 

E:<lr.u,:ci(»l de plamas 2.10 

c,,¡,;,.o 

Fcnili7~•ciún R.ll(l 

Tnttl.<>plantc I OJM) 

Ri .. ·go 05 0 0.50 0.50 

Umriamumml 7,0() 

Aflli ~...-.ción ~1icidas 0.75 0.75 

Cos ... --chll. scllx·ci()n y carga ,l(l ,Of) 

Total 36,00 I.M6 21.15 7.50 1.25 

TOMATE AIRE UBRE Almrki;:o (80 m1) 

Casll4 Pr~.·par:tc i,'•r' r lataba•Kia ~.oo 

t\p!icaci\ln ¡lCS.IÍCid:IS 0.1 0 

Sicmbm 0.50 

C:ctmccií'm de r lantas ) .110 

(lllfii'O 

Fc11ili,.aci<'n• 1,00 

Tr.msr l:uuc 5.00 

Ril'!;O 0,50 l,rl() l,!iO 1.50 1.!'0 

lirn¡,iam;.m&~~l .l.OO 

i\plicaci,}n pc!>tkida..; ()..\5 

C~'\:h:• 7.50 2.50 

l'atnl 4.1U IJ.SO 8.00 1.50 .. _,:; 1.5U 9.00 HIO 

ZANAHORIA J\plccal.'uln ,k p::-licctl;~!> ll, .'\;\ O..l5 U.l!i 

(';l:-,0 ~ Sl\.'1nhr;• 2.UO 

Ri.:go~ 05(1 I.CMI 1.5n 1.!'0 0,50 

('IIM'<:h:l 25JI() 25.00 

Tot~ l 2!'50 lS.On 3.011 I.X:; l. M!' U.X:5 



Ol.I\0 \IESA Rkj!O 

c • ..,, 1) l Ca-echo 

Ac;arrro tOMX-h3 

Trnuunicnlo poscoscrha 

Limi>Ía de Acequias 

Al>licación de Pesticida:-

Aplicación de Fct1ili.G;'U11CS 

Tol•l 

OLI VO MESA Riego 

Cosos 3) 4 Poda 

Cose<ho 

AC<lrtt'OC~~ha 

Tr.uamicnto poscoscx:ha 

Aplicación de Fertilizantes 

Arlicación de Pesticidas 

Limpia de Acequias 

Turnl 

OLIVO MESA Rkgo 

Co<os6y7 Pnd> 

Co><!cho 

AnJTCO cosecha 

Tr.u;~mic:nto poscosccha 

Aplicación de Fertilizantes 

Aplicación di! PI!Silddas 

timpi:t de Acequias 

Tola! 

Cuadro ~o 2 

l>t1111Uid:l dt Müno d(' Obn (JU/ha) puu LahOt\'!1 d C! Frutalrs 

Situ~ción Actual Normullzad~o~ 

1.10 O .SS 0.55 1.10 1.10 

15.47 15.47 15.47 

0.26 0.26 0.26 

1.24 1.24 1.24 

3.00 

0.15 0.75 

I.SS 17.51 1751 21.06 1.85 

1.10 1.10 O .SS 1.10 1.6S 

10.00 

17.9R 17.911 17.9S 

0.30 O.JO 0.30 

1.44 1.44 1,44 

1.00 

O.H 

3.00 

1.10 20.82 21.27 2 1 .~7 14.65 

1.65 1.10 1.10 1.6$ 2.211 

12.00 

21.13 21.13 21.13 

OJ~ 0.35 0.35 

1.69 1.69 1.69 

1.00 

0.15 

3.00 

1.65 24,27 25,27 l4.S2 17.95 

1.10 1.10 1.10 1.6S 1.65 1.10 1.10 

3.00 

0.75 

1.00 

1.10 1,8> 1.10 ;;.65 1.6> 1.10 1.111 

1.6S 1.65 1.6~ 1.65 1.65 1.65 1.10 

1.00 

0.75 0.7~ 

~.00 

2.40 2.6> 2.411 4,65 1.6> 1.65 1.111 

2.20 2.20 2.21l 2.20 2.20 1.65 u.s 

1.00 

0.75 0.75 0.75 

3.00 

2.95 3.95 2,95 5.211 2.20 1.65 1.65 



Hortalizas Acelga 

Coliflor 

Chacra 

Znnahoria 

Tot:tl 

Tut:d 

Hortalil3s Acc1¡;.' 

Coliflor 

Chacro 

Z:1.n:1h<lria 

Tolal 

Total 

Cu:tdro ~o 3 

Resumí>n Dr m:mda de ~Juno de Ohra Unitaria por Caso (J IIIh:t) 

Situacic"m Achml Norm:tliz:td:l 

1.85 17.51 17.51 21.116 1.85 1.10 1.8=' 1.10 S.65 1.6~ 1.10 1.10 



Hortali.cas Acclp 

Cnhnor 

rhacra 

7 .. mmhnria 

Tolol 

IFMales IOii\O 
TOIOI 

TOial 

~Rubro ll.oborH 

Hortalizas Acel¡:a 

('oliOor 

Chacra 

Z.1nnltorin 

Too•l 

Cuadro N° 3 

ltesumen Ocmund1t del\l :•no de Obn• Llnharla por CMso (.ftt /hu) 

Sltmtc.'it)n Achml ~onmalizad:1 

1.10 2U.H2 21.27 21.57 14.65 u o 

4.10 0.50 R.OO 1.511 ·1.35 

4.10 0.511 8.00 l.~ O 4.JS 

lTuo•l 11 1.10 
L---------------------------~ 

21.77 29.57 16.15 6.75 

2.65 2.40 4.65 1.6~ 1.65 1.10 

1.50 9.CXl 4.1~1 

I.SO 9.00 4.00 

4.15 1.6~ 1.65 1.10 



¡Rubro ~Labores 

Honalizas Acelga 

Colinor 

Chacrn 

Zilllahoria 

Total 

IFnllalcs 'Olivo 
Total 

Total 

¡Rubro 1 Labores 

Horlalitas Acclg• 

Coliflor 

('hacra 

Zanahoria 

Total 

lfl\llalcs IOii•o 
Tot"l 

Total 

C undro N° J 

Resumen l)em~md~t de Mano de Obra Unitaria por Caso (.JII/ha) 

Situación Aetual Normalitad:t 

22.24 

36.00 

25.50 25.00 

83,74 25.00 

83.74 25,00 

1.65 24.27 25.27 24.82 17,95 2.95 

5.RO 6.00 I.JO 0.50 o .so 
1.86 2 1.35 7.50 1.25 

3.00 I.X5 1.85 0.85 

5.80 HJ.86 24.50 9.85 2,60 

5.80 10,86 24.50 9.85 2,60 

3.95 2.95 5.20 2.20 1.65 1.65 



Hm•li<» 

lfnualcs 

Totsl 

¡Rubro 

Honnlias 

Acclp 

('oloflor 

Chacra 

Zt1nahori:t 

Tut;tl 

'Olio o 
:Tot:tl 

ll.ahor .. 

Melga 

('oliOor 

Chocro 

Znnnhorin 

TOI!II 

Cu:.1dro N° J 

f(tsumcn Otmund:t d~ Mano de Ohra Unitari~ pur C~so (.111/tm) 

Situutión ,\ctu:•l ~orm~llzad:a 

1.65 24.27 25.27 2U 2 17.95 2.95 

1 1 

J..95 2.95 ~.20 2.2U 1.65 1.65 

1 1 1 

~~~-:;-~------------~1 rl-----r-----r-----r-----r----;-----;-----+-----+-----t-----r-----r---~ 

L'T~or_al __________________________ ~l L'----~--~L---~----~----L---~----~----L---~----~----l---~ 



!Rubro !Labores 

Hortalizas Acelga 

Coliflor 

Chacm 

Zanahoria 

Total 

!Fruto les ~Olivo 
Total 

Total 2,21 

!Rubro IL"bores 

Hortnliz.1s Acelga 

Coliflor 

Chacrn 

Zanahoria 

Tohll 

IFmtalcs ~Olivo 
Tot:1l 

Total 

cu~tdi'O N° 4 

Oenumdu de i\l11nu de Ohru pnr Caso (.111) 

Situaciún Actual Normaliz:•d:l 

20.93 2Q.93 25,18 2,21 1.31 2.21 1.31 6,75 1.97 1.31 1,31 



llon:~.hm~ Accl¡;o 

Coh llor 

Otocr.l 

Zanahoria 

Total 

1Fru1olc< IOih•o 
Totol 

ITotol 1 1 3.85 

¡Rubro ,~. ....... 

llonalias A<<l¡ • 

Cohllor 

(hom 

bn•hoN 

Total 

Total 

Cuadro =-:• 4 

O•manda dr """" d• Obno por Caso (JIIi 

Situadón Arlual 'onna1ítada 

7U8 74.45 75-~0 51.28 

2.05 0.25 4,00 0,75 

2.05 0.25 4.00 0.75 

8.40 9.28 8.40 16.28 5.78 5.78 3.85 

2.1K 0,7) 4.50 2.110 

2.18 0.7> 450 l.UO 



llluhro 1 Labores 

IIOI1:ili.c.'l.S Acelga 5.56 

Colinor 7.20 

C'hncra 

Z.•mahorin 51.00 

Total 63.76 

IFnnolcs ~Olivo 
Total 

Total 63.76 

IRuhro 1 Labores 

Honalims Acdg<"~ 

Colinor 

Chacra 

Z.1nahoria 

Total 

Cuadro ~o 4 

Demanda dl· 1\huw de Obnt IHir Cuso (JII) 

Situnción :\ctu:1l ~onn¡aJi~ada 

50.00 

50,00 

50.00 

1.45 1.50 

0.37 

6,00 

1.45 7.87 

1.45 7.87 

0.33 0.13 0.13 

4.27 1.50 0.25 

3.70 3.70 1.70 

8.30 5.33 2.08 

8.30 5.33 2.08 



Honalit.:IS AC'clp 

t 'C1lo0nr 

Chncr.1 

/ •• :mnhori:. 

Tut:ol 

Cmtdro ~0 4 

l>em:onol:o de 1\lano de Ohr:o rour C••o (J II) 

S ltu<tch)n ;\ctual ~orm~llt"tln 

LIT..:.•..:.••:...' _ _____________ _ __JI 1 116.77 1.711.~2 11.788.19 1 1 .756-l~ l t.270.J~ 1 208.78 279.55 208.78 368.01 

Hortatizas Accl¡;o 

Colo flor 

('hocm 

lnn:.horia 

Total 1 1 1 

~~~.70 11 6.77 116.77 

1 1 

rl~-~;-~------------~1 rl ____ ,_ ____ +---~r---~-----+-----r----+-----r---~-----+-----r--~ 

~~~~·~~------------------------~' ~' ----~---L----~--~----~----~---L----~---L----~--~----J 



l l{ubro ~Labores 

Honalita~ Acelga 

Colinor 

C'hacrn 

Zanahoria 

Totul 

lfnotolcs ~Olivo 
.Tot:1l 

Total 

Demanda ~Jinim::t¡H.Ir 1\les 

Demanda Anu al 

shuio Oemand:1 Labores Productivas JH permanente 

IRubru IL•bor<s 

Hortalizas Acelga 

ColiOor 

Chacra 

Zanahoria 

Tot:1l 

lfn.tolcs ~Olivo 
Total 

Total 

Demanda Míni111a ¡wr 1\lts 

Oem:tnda Anu al 

shuio Dem:md:• L~thurcs l'rod ucti\'aS Jl l ptrrn:1ncnte 

118,30 

70.34 

210.51 

125.17 

R-345.64 

1.502.03 

Cuadro ~,o S 

0 ('m:mda de 1\huu• de Obra t•royf<'tada (JII) 

S ihmci6n Actlml ~ornwl izada 

1.119.97 11.119.97 11.346.98 1 118.30 

1.992.93 1.992.93 1 2.396.891 21051 

70.34 118.30 

125.17 21051 

70.34 36 1.30 10!\.S l 70.34 70.34 

12!'.17 642.92 IH7.7!' 12;\.17 12!'.17 



HortaiW.s Ac<l¡;a 

( 'olilk>r 

( h•cn 

/.3nahnn3 

Tooal 

IFouoalcs 

Tmal 

Oemanda l\llnhn:1 por Mts 

Otmanda Anual 

Demanda Laborts Produtti\AS Jll ptrmantntt:S/ai\o 

11 ohorrs 

llomlia~s A<ei!Jll 

C'olinor 

C"h~cm 

/.lnahnria 

Tuh•l 

47.41 

4. 13~.22 

S611.\16 

LlT_ot_al _____ _ ___ _____ __,ll 82.51 

Demanda Mínima por Mts 

l)cmanda i\nu:ll 

Demanda Laborf'S Produclh as .J IIjltrmllncnleslaño 

82.SI 

7.453.47 

990.1K 

Cuadro ~o s 

l)(•manda c1t M:ano dt Obra Pro~t'<'I:Hia (J fl ) 

Sit uadc\n .\clual Norm:•llnHia 

32.17 3.92 62.77 11 .77 

32.17 3.92 62.77 11.77 

34,13 

3J. IJ 

11 .77 70.62 31.39 

11 .77 70.62 3 1.39 

21056 150.65 380.20 12).77 113.77 82.51 



ll()rlalitns Acelga 

Colillor 

Chncrn 

Za.nahoria 

Total 

Total 

Demanda Mínima por Mes 

Demanda Anual 

Demanda Labores Productivas Jl·l pcrm:1nentes/año 

Hortalizas Acelga 

ColiOor 

Chacra 

Za.nahoria 

Total 

Total 

Uem:md:a 1\línim:a por !\les 

Oem:1ndn Anu~tl 

Oem:mda Labores Productivas Jll perm~lll(lntes/at1n 

10.89 

14. 11 

99.94 

124.94 

124,94 

2.84 

271.94 

34,10 

99.68 

6.9 17.37 

1.196.1 ~ 

Cundro N° S 

Demanda de ¡\lano de Obr:o Proyr<:tada (Jll) 

Situación Aclmtl Normalizad;a 

97.98 

97.98 

97.98 

1.466.05 1 1.526,46 1 1.499.28 1 1.084.41 

2.84 2.94 0.64 0.24 0.24 

0.73 8.37 2.94 0A9 

11 .76 7.2S 7.2S 3.33 

2.84 15.43 16.25 10.43 4.07 

2.84 15.43 16.25 10,43 4.07 

178.22 238.63 178.22 3 14.15 132.91 99.68 99.68 



Bonoli'·" A<'CI&o 

C:olillor 

('ll:acrn 

Zanahor1:1 

Total 

'fotlOI 

Ot>mauda Mínima pur Mes 

Dtrnand1 Anual 

Otmlnd::a Llbort"S P.-OOurtha~JII ptrmantntes/año 

'La boros 

llortolit.n' Ae<:lgo 

Colillor 

C'h:acrn 

bn:thona 

1'otol 

IHI.74 

12.612.0.~ 

211111.93 

Cuadro N° ~ 

Demanda de ~h1uo de Ohra Pro)tthtd a: (JJI) 

Siluación i\clual ~ormallz:tda 

1 1 1 1 1 1 

rj~-~;-~------------~1 lr---~-----+-----r----,_----+---~r----+-----r----,_----+---~-----1 
Totol 

Ormonda Minlma por Mts 

Ot.!mtnda taborrs Produt lh as Jf ll)trmlm<'mts.faflo 



ANEXO 7.4.2 

REQUERIMIENTO DE MANO DE OBRA 

SITUACIÓN CON PROYECTO 



A Ji Pn:r amdon de Alm:ici~,..s 

/\plic~cion d.: .. \·11i li1:nuc~ 

Trunspbnt~ 

Tnlltl 

URÓ\OLI Almtídgo (70 m1) 

¡\plic:tcilin d~ fumigant~o.· 

Aplif.\1c-ión pc-stiddas 

t:~o.·rtili7.aci{m 

Sicmhm 

l:xlmL~iiln d.: planla~ 

Culli•·o 

r otal 

URÓ\OLI Almtfd;:o (70 ml) 

Pn:pa.r.•cilmplat;tbanda 

Sicmhr.t 

CuftinJ 

Tran:;pl:ut l~o.' 

Limpi:I III..IIIUitl 

l){'umndt~ dt•l\l:mo dt· O hr:• (JII/It:.') 1•nr:t Cullho de llnrt:llit.a~ 

Situ:•dón ron Proyfl'tiO 

15.(1() 

2.00 2.00 

o..sn 0.50 1.110 l.lO 150 

IO.(MI 

7.00 7.00 

0.35 0.70 0,70 

17.511 11.85 H.llll 2.20 9.20 

ll.OO 

~5.011 

.an.oo 
-10.00 

2.00 

IR.OO 

I.(MI 

21.110 

1.110 

0. 10 

0.11~ 

cun 
n .. w 

2.00 

~.no 

IO,Oft 

o .su 0 ,5.0 fl5 tl 

7.011 

n.75 cus (1,7,5 

I.K6 21.25 H.25 1.25 

I .Ufl 

n.w 

tl ,(lr(l 

n..'O 

050 

~.lO 

S.OII 

IU,IK) 

1).~() 050 n.~n 

7.110 

0.75 0.7~ 0.7~ 

1.96 l l.J5 R.l!' 1.2~ 



Cuadra :--..• 1 

De-muda dt' 'bnt~ dt Qb,-a 'JII :'ha) pant Callhodr llo,-t•1l'•' 

Silwat'it\n con Prt))C'ttu 

ICultilo ~Labore> 

rtllOLI.A Almát•iJ:" (.1(10 m1) 

ca~s Pr\:pam..:ión rl.awbanda s.ou 
J\piK:k;iÓn di: fUJntg¡;1nt~ tl.Jf) 

.t\phcactón U\.~IK:Mh .. 0.10 

h.'ftJhr.......OO 0.44) 

Skmbr:a 2.00 

Rqns 0.2 ... O,l-1 0.2 .. 

f.Arrartilindc:pWnta;. ~.HU 

CNhilw :tl>iO 1.2U 

h"ftdt7.llCIÓtl ~.MI 1,20 

Tr.llrbpl41nlc IU/MI 

Rt~.,;v I.SCl l.llfl l. OH 1.$0 

limpi:• m:mual (¡,(lfl 

J\phtación pt'5ucidol~ 0.75 n,75 0.75 

Cosc.;h.l y "('C\tdu IS.OO 

l:nm01Jbdo y ~tlmou.x-n~;~ IA.OO 

rcu•d 5-1.50 ~.1).1 0.2-4 U.H lO.~~ ~.·5 l.l:S 

COU~LOA fi•NÍri~o (71 1111) 

le.,., 1 Pt~Jn pbtlband.a 1.011 

.~\pbc.;aon de fW:mpntt'" 0.10 

Aphc.c:rón pc.ticid~~ 0.0.. 

•·~'11ilt7.:teJún 0. 10 

St.:mbra u.~u 

tx1rn~um (k• pi ama.~ :un 
C11ltlr'() 

h!'l1ll i7:tí.'tón I(,IKI 

1 ""nspl;unc III,IMl 

Rk:'~O U.~U O}•U 0.50 

LnnrumantW 1,UU 

\phc:aC'f!)n f'ICSU~I'IJJ,~ fl.7\ fiJ~ tt7S 

c,~"'"ha· :.dax.OO y c.-p ~1M 

Tolal 40.00 ..06 19.15 Jt.l~ 1.15 

tSPARR-\GO C\bCCb;a 6U5 

CaM~5 1\cmoo c~I!Ch.J 22.'12 

Rk."g(IIS O.l~ l.fi~ 1.20 2.20 

Aplic.teiÓn l"ct1lli7.m\h,"':S 1.5!1 

C'mt_. y qucm:1 lk toii.IJ"' :ot.uu 
Tolgl 91.67 41.55 1.65 3.711 1.111 H.OO 



Cwulrn ~o 1 

llrmaruh' rll" " J:.' nn dl" Obl'a tJII/Im) ¡mr:1 Culth·u eh· 1-lnl'lalizas 

Situnrión t (ln l' rO)«Io 

ICullh·<o ,~. ......... 

LECHUGA 1\hmieigv 12,()0 

Ca .. .,o2 1\plkacilm d¡,: (¡,:rtil i?.;•nh.-s l .OO 

Tmnsphmtc 10,()11 

Ri¡,:gus n.so I.Ufl 1.00 

1\plicm,:iún ~~ticill:ts 0,10 U,:lO 

Cus¡,:dm 18.00 

1\c;.•rrco coS1.'1:'ha J.IKI 

Limpi:tM:mu:1l s.nn 

l'Otlll 1.&5 0 16.:lU 22 .. 1(1 

I.~('HU\oA 1\lm;kigo I:!.UO 

C':r.so S Apli ~.-..eiún de rcrtil i7J1Uii."S 2.00 

Tmnspl:mte w.on 

Ril"gt-.5 o .so 1.00 I.!Ml 

1\plit<rcitin p¡:s1icida~ 0,30 0,(,4) 

C'os¡,:d m 211.CMl 

Acam:o coscrha 3.00 

Li111piaM:mool 5.110 

Total 1• .so 16.JO 2-1.60 

REPOLLO ¡ f/m át·i¡:tJ (65 m }) 

\usu 1 l:.rcp;:uacilm jll.ltab:mll;¡ 0 ,20 

Aplicación <k fumigan!~ OJU 

Aplic:u;ilm ()1."-'tidll-:.s fiJ)(. 

1-'crtil izou:it'n n.3fl 

Skmbm ~.110 

Extnu:"<:i•)n ~~~ plantas 9.00 

Cultlm 

h.:rtili7.a~ilu • !tilO 

Transjll:•m~ R.oo 

Ric~'' 0,50 ()_5() ()5() 

1\pli~:u:il•u J>l.'l>li~id~•" 115U U 50 U 50 

Limpi:. m:mu;;~l 1&,00 IX.UU 

Ct•M"<:ha. ttcam.:u )' :-1.'l~o."\:..:iún ~~.no 

Tnt:.ll 19.110 2$.110 1 1,1\(• 17.UO 19.UO 



, ........... 

M~LÓN Alm3cigo 

Ca~n1 Tr.msplml..-

;\pl~ón de f.:rnlllAlnh.";) 

R .. 11" 

•'rhc:Jción dt potK~ 

~ ....... ~-
CO'o\.~ha y acarreo 

Total 

SANOIA Ahuhclt,,., 

e~,.;. 1 Tmnspl:mrc 

Rt\:¡;0 

Aplicactón de J"Clollctd:h 

Arlt~:;u;u',n di: fcnill1,, nr~::, 

Am."S.Io di! ~uias 

Lunp.:¡ ~tunul 

C"o~c":h=.t y ac:am."'' 
Toul 

Plol'IN() I;NSAu\0,\ Rk-,;.o 

('aso S Lnnrtllltum.at 

h;rtth7actltn 

1\pii \.'OIL'lÍ)h J)I:.SIICid:t!i 

,\ rr..-{!10 di! gulas 

C'u$Ccl~l 

1\c:mco cuscch;:t 

'I'MIII 

PIMI;NTÓN J\lrn;icigtl"' 

CosoS \plle:Xaoodc h:mh7.:1JU"""') 

R•'S"" 

Tr.mspbncc-

Lnnpoas 

ArliacKm de Pot~oc-1db 

co~·ch;, 

Ac.'"'"""' coscch:. 

l 'mal 

Cuadro x • 1 

OtntJnd• dt ~bnu d" Oh.-. (JIIftla• pan Cultho dt llnrrtlllli 

1\hu:atión N•l Pf'O)t'<'lo 

~.no 

10,00 

c.nn 
0.1S 

K,OIJ 11.~5 

R.OO 

10,00 

1.110 l.l ll 

0,35 O.lS 

O .JO 

0,<11 

8M 11.15 1.65 

I.~S 2.75 2.1~ 

7,00 7,1KI 

1.50 I.SO 

11,75 11.75 

K,OII 

J.IS 10.50 lii,OQ 

20.00 

2.1•1 l.OO 
1.1111 1.00 I..SO 1.'10 2.11U 

14.00 

4.00 HlO 4.00 

11.25 0.25 

)l.H 

U,1S 

)7.1~ 7.110 5.75 5.50 Jb,Stl 

n ... ln 
1.~11 I..SO 2.110 l., •• 

n.m o. m OJS 

10.00 w.on 
I&..SO ·~.50 

ll..SO l.lll ~us lO.~C) 

l.ill l.Oil I.Sil 

o.1S 11,711 OJl 

o,SII 

lll.UO 10,00 

22.50 7_<41 

ll.JS ll,7t H.JS 7.5AJ 

2.7~ 2.15 

7,011 

ll,7S 

MJMI 

ll,!Kl 

w_<o 80.75 

11.25 

U,2$ 

11.~n 



C uad ro N° 1 

l)c m:uul:l de 1\1:11111 ele Ohr a (.IU/ha) (l liT:I C ulth·o de 1 -l urtn li za .~ 

Situaci{lll co n Proyccio 

ICulth•n ILuhnrcs 

PEPINO DULCE EN INVERNADERO Fcrtili7.adón fUJO 

Casoh y f! Plantación 10.00 

Riego 1.38 1,38 1.20 1.38 1.38 1.56 1.56 1.38 1.38 

Limpiamantml 7,00 7.00 7.00 

Aplicación pcsticitlas 1.50 1.50 2.25 1.50 0.75 

Amarras 45.011 

Cnsccha 17.50 37.50 

Tota l 54.88 2,HH 10,45 2.HH 46.61 37.511 1.56 1,56 19.3H I.JH 

TOMAT E EN INVERNADERO Almádgo (RO m2) 

Caso (i y S Preparación pla tabanda 2.110 

1\plil::•cit'm de linnignnh: 0 . 10 

Aplicur.::ión pcstici<lus 0. 10 

Fcrt il i7.aci(m 0,.10 

Sicmhm o .so 
Extmcción de plantas ),00 

Cu/tii'O 

Fcrtili7.ución 8.110 

Transplantc 10.00 

Ric~o 1.38 I .JR 1.20 1.38 1.38 1.56 1.56 1.18 1.38 

Limpia manual 7,00 7,00 7.00 7,00 7.00 

Aplicación pest icidas 2.25 2.25 2.25 ),011 ),00 

Dcsbrotc y amam1s 15fl,OO 

Cnsecha 127.50 42.50 

Tul ni 1611,63 10,63 111,45 11 .3H 11 ,18 127.511 42,50 4,06 5,116 11J,3H 1.3H 

TOM ATE A IR E LIBRE Almác:~t.:o (80 ml) 

Caso 2 y 5 Prcparacic'!n pla1a handa 5,00 

J\ plicacitin pest icidas 0.1 11 

Fcrti li7.:1citin OJO 

Siembra 0.50 

Extmcción de pluntas 5.00 

Cu/tim 

Ferti lización 4.00 

Transplante 10,00 

Riego 2,00 2.50 2.511 .1.00 2.50 

Limpia manual 3.110 3,00 

J\ plic;Jci¡ín pesticidas 0.35 fU 5 0,70 0.35 

Cosec ha 45.00 15.00 

Tota l 111,911 16.flf) 5.H5 2.H5 (1,7 11 .. 7.H5 15.tiU 



rG(al 

7,\PAI to Df.GUARDA 

Lunps.A nunu.d 

retal 

C"u:;u11"o , ,. 1 

Oc-maDfla, dtl\l:tDO dt- Obra CJII haJ pan Cultha dt' Jlon~lit:a' 

Situafi611 C'tl. p,.) KIO 

IJ,l$ 

n,;n 

n.oo 
11,00 

t,llf) 

n.sn l,ó](l 

10,00 

O..!S 

2,00 

11.541 J.lS 

II.JS 11,.1; 11,)5 

!.011 

I,UII ljO I ... CiO U .JO 

1,00 I,K5 1.&5 O.K5 

ISO u n 150 I,SIJ 

().2$ 11.2S 0,25 o~~ 

!J ... ) 

~.110 h.OO 

.IO,tJU 

1.1~ 1.75 9,75 41.75 



¡Culti vo 1 labores 

CLAVELES Riego 

Caso 2 Amarre 

Lin1pia manual 

Apl icación pesticidas 

Des brote 

Encasil lado 

Cosecha 

Selecc ión y cmbnlajc 

Total 

CLAVELES Riego 

Caso 3 Amarre 

Limpia manual 

Aplicación pesticidas 

Des brote 

Encasil lmlo 

Cosecha 

Selección y cmb:tl ajc 

Total 

ILUSIONES Riego 

Caso 2 Limpia nmnual 

Aplicnción pesticidas 

Cosecha 

Selección y cmhalnjc 

Total 

ILUSIONES Riego 

Caso 3 Limpia manual 

Aplicación pesticidas 

Cosecha 

Selección y cmbn lajc 

Total 

Cuadro N° 2 

Ormunda de 1\'htnu de Obr:t (JH/h:.) para Cultivo de Flores 

Situacic)n con Proyecto 

0.55 0.55 1.1 0 

7.00 

5.00 

2.50 2.50 3.75 2.50 

12.00 

7.50 22.50 

2,50 3,05 35,80 26, 10 

0.55 0.55 1.10 

7,00 

5.00 

2.50 2.50 3.75 2.50 

12.00 

7,50 22.50 

2,50 3,05 35,80 26, 111 

0,55 0,55 1.10 

5.00 5,00 5,00 

1.25 1.25 1.25 1.25 

6,25 1,80 6,80 7,35 

0.55 0.55 1. 10 

5.00 5.00 5.00 

1.25 1.25 1.25 1.25 

6,25 1,80 6,80 7,35 

1.65 1.65 l.fi5 1.65 1.65 0.55 

7.00 

5.00 5.00 

3.75 1.25 1.25 1.25 

12.00 

25.00 25.00 

12.50 12.50 

54,90 40,40 6,65 2,90 14,90 0,55 

1.65 1.65 l .fi5 1.65 1.65 0.55 

7.00 

5.00 5.00 

3,75 1.25 1.25 1.25 

12.00 

25.00 25.00 

12.50 12.50 

54,90 40,40 6,65 2,90 14,911 0,55 

1.65 1.65 1.65 l .ó5 l .fi5 0.55 

2.50 1.25 

20.00 20.00 

10.00 10.00 

34,15 32.90 1.65 1.65 1.65 0.55 

1.65 1.65 1.65 1.65 1.65 0.55 

2.50 1.25 

17.50 17.50 

7,50 7.50 

29, 15 27,90 1,65 1.65 l ,fl5 0.55 



OLIVO MESA Rrcgo 

Gm\ it:tclnn<ll l'oc;l.-1 

c .... 1 y 2 Cnscch01 

RS.O", AcnJTCo cosecha 

TrntAmiclllo poscosccha 

Aplicación de l~cnili.aantclrl 

Aplicación de Herbicidas 

l.i1upi;1 de Acequias 

Toral 

OIIVO~IESA Ri<¡,>O 

e; .. .,., Podo 

Caso 1 y2 C<»<.~ha 

IS.O'o Acarreo rosccha 

Trat:ttlliCniO poscoscxh:J 

Aplicación de Fe:nili.t.·uucs 

Aplicación de Herbicidas 

Tot:ll 

I'UNDERAI)IJ OUVO MESA RicgC1 

('O<n 1 )' 2 Pt>do 

Cosecha 

Acarreo co~chn 

r r.nnmicnt~ (M)SCOS«h-3 

Aphcxión de Fcnm.amt~ 

Apli<ocr6n de llctbicicb.< 

l •mpim de Accqut:Js 

Tol•l 

Cuadro ~~> 3 

OtnHantht ele ~111no de Ohra (JI film) J):ll':' L:thor't."S de F'rululcs 

Slruacliin con Proyct•fo 

1.6S O .SS 0.55 1.111 1.6S 

211.110 

29.17 29.17 29.17 

(1,49 0.49 IJ.49 

7.00 

1.50 !,SO 

0.75 

J.OO 

1.~s 30.20 31.70 31.50 33.15 

0,1111 o.xo o.xo o.xn 1.20 

211.00 

32.~2 32.42 3!.42 

0.5~ 0.54 0.54 

7.7K 

1,50 1.50 

0.75 

0.811 33.76 35.26 34.51 311,~H 

1.52 0.59 0.59 ).(J(¡ 1.5R 

20.110 

29,65 29.65 29.115 

11.49 0.49 0.49 

7.12 

1.50 1.~ 

0.7~ 

l.SS 

1.~2 30.74 .l2.24 31.9~ 32.75 

1.65 2.20 2.20 2.20 2.20 1.65 I.M 

1.511 

0.75 0.75 

J.IMI 

un 3.70 2.95 5.20 2.21) 1.65 1.6!' 

1.60 1.611 2.00 2.00 1.60 1.60 1.20 

1.50 

0.75 0.7~ 

2.35 3.10 2.75 2.00 1,60 1.60 1,20 

I.M 2.11 2.17 2.17 2.11 1.(>-1 1.58 

1.51) 

0.75 11.7~ 

.L~5 

2J9 3.61 2.92 ~.12 2.11 1.6-1 1.~8 



~Cultivo 

OLI VO MESA 

Ga':lvitacional 

Caso J y4 

75.0% 

OLIVO MESA 

Goteo 

Caso3y4 

25.0"1. 

1'0NDERAD0 OLIVO MESA 

Caso 3 y 4 

Riego 

Cosecha 

Acnl'l"CC cosecha 

Tmtamicnto posc:oscchn 

Aplicnción de Fcrtilitantcs 

A¡>licación de Herbicidas 

Limpi:'l de Accquiaf\ 

Tot"l 

Riego 

Poda 

Cosecha 

Acarreo cosecha 

Tr.~.tamicnto ¡)()scosccha 

Aplicación de Herbicidas 

l~icgo 

Poda 

Cosecha 

Acarreo cosecha 

Tmtamicnto J>OS<.'OSl''Chn 

Aplicación de Fcrtili;.antcs 

Aplicación de 1 tcrbicidas 

Limpia de Acequias 

Tot:1l 

Cuadro N~ 3 

l)('mttnda de Mano dt." Ohr~a (.JI I/ha) JHlra Lnhores de Fruh1lcs 

S ituaciún con l,roytctu 

1.65 0.55 O .SS 1.10 1.65 

20.00 

35.42 35.42 35.42 

0.59 0.59 0.59 

R.50 

1.50 1.50 

0.75 

3.00 

1.65 36,56 38,06 37.86 34,65 

O.RO O.RO o.xo O.RO 1.2& 

20.00 

42.0R 42.08 42.0X 

0.70 0.70 0,70 

10.10 

0.75 

0.80 43.59 43,59 44.34 31.38 

1.44 0,61 0,61 1.03 1.56 

20.00 

37.0X 37.0X 37.0X 

0.62 0.62 0.62 

K90 

1.13 0.19 1.13 

0,20 10.\Jil 10.<10 11 .65 7.X5 

2.25 

1.6~ 49.21 50.34 !\0.56 ~1.68 

1,(>5 2.20 2.20 2.20 2.20 1.65 1.65 

1.50 

0.75 0.75 0.75 

3.00 

2.40 4.45 2.95 5.20 2,20 1.65 1,65 

2.00 2.1(> 2.1<\ 2.16 2.00 2.00 1.20 

0.75 0.75 0.75 

2.75 2.91 2.91 2,16 2,00 2.00 1,20 

1.74 2.19 2.1<) 2.19 2.15 1.74 1.54 

0.19 1.31 0.19 

1.25 1.29 1.29 0.54 11511 0.511 0.30 

2.25 

3.18 ~.79 3.67 ~.98 2.6S 2.24 1 .8~ 



OLIVO MESA • ACEII ll"'AS RELLENAS Roe¡:o 

Gra' ibe1onal Pocb 

Ca>03) 4 ('.,...,..lt. 

75.0'• Acnrren cosecha 

Aplicación de fc11il i1..1nlcs 

Al)licnción de Hcl'bicid:as 

1 1mpia de Acequias 

Proc..:, amicnto y En:a' a~,dn 

Total 

OLIVO MESA • AC'I:ITUNAS RELLENAS Rte¡,'O 

Goteo Podo 

('aso 3 y 4 <'o>ccha 

2S.O% Acnrn::o cnscchn 

1'rotnmÍI!IliO pOSCOSC<'hl'l 

Aplicación ~le Herbicidas 

Pmcc,amicnto > Ena, a.:,.ado 

Tooal 

PONDERADO OLI\ O MESA R1q,oo 

ACEITUNAS REI 1 ENAS Pocb 

Ca"' 3 y 4 C'Mcch:t 

Acarreo cosecha 

Aplic:lción de fcniliLmnc~ 

Aplicación de Horbtcicla< 

Lunpi:t de Acequias 

Pffil."\."h1micnto) Ena' :.~o 

rotol 

Cu:.dro ~·J 

Otmand• do Mano dt Obra (J II/111) para Laborrs dt Frutalrs 

Situatión con Prul Klo 

1.65 055 05S 1.10 l. M 

20JMI 

35.42 3~.42 35.42 

059 0.59 05 9 

1.50 15 0 

0.75 

3.00 

16.43 16.43 16.43 16.43 

1.65 52.99 ~4.49 54.29 42.~8 

O.AA O,l<O O.l<O 0.80 1.2X 

20JMI 

42.0K 42,0R 42,0~ 

0.70 0,70 0.70 

10,10 

0.75 

lh.41 11>.43 16.43 1M3 

0.80 60.02 60.02 60.77 ~7.82 

1.~~ O.M O.M I.OJ 1.56 

20.(K) 

37.0~ J7.0K 37.08 

0.62 0.62 0.62 

1.13 J.M 

0.75 

2.2S 

16.4) 16.43 16.43 16,4) 

1.4~ 54.7~ 55.87 5S.91 ~3.89 

1.65 2.20 2.211 2.211 1.20 1.6S 1.65 

1.50 

0.7~ 0.75 0.7S 

3.00 

16.43 16.43 

18.83 20.88 2.95 S.lO 2.20 1.65 1.65 

2.00 2.16 2.16 l 16 2.00 2.00 1.20 

11.75 0.75 0.75 

16.43 l h.41 

19.18 19.34 2.91 2.16 2.00 2.00 1.20 

1.74 1.19 l.l~ 1.19 2.1~ 1.7~ 

·--~ 

I.IJ 

0.75 0.75 0.75 

2.25 

16.43 lb.43 

18.92 20.~0 2.94 4.44 2.1~ 1.74 1.54 



OLIVO -ACEITE DE OLIVA 

Gravitacion:.ll 

Casos 3 y 4 

75.0% 

OLIVO - ACEITE DE OLIVA 

Goteo 

Casos 3 y 4 

25,0% 

PONDERADO OIAVO 

ACEITE DE OLI VA 

Casos 3 y 4 

1 Labores 

Riego 

Poda 

C'osccha 

A carTeO cosecha 

Aplicación de Fcrtili;wntcs 

Aplicación de J.lcrbicidns 

Limpia de Acequias 

Opcral'ios 

Total 

Ric.go y Fcrtirrigación 

Podo 

Cosecha 

Acarreo cosecha 

Aplicación de Herbicidas 

Opcr::uios 

Total 

Riego 

Poda 

Cosecha 

Aca1TCO cosecha 

Aplicación de Fcrtilit.1ntcs 

A¡>licación de Herbicidas 

Limpia de Acequias 

Operarios 

Tohtl 

cu~uJro N° 3 

Demanda de Ma no de Obra (J~Ilh:1) p:tn Labores de Fn1fales 

Situ:adún con Pa·oyccto 

1.65 O .SS 0.55 1.10 1.65 

20.00 

30.99 30.99 30.99 

0.52 0.52 0.52 

1.50 1.50 

0.75 

3.00 

1,63 1.63 1.63 0.81 O.R I 

3,28 33,68 35,18 34.17 26.96 

0.80 0.80 0.80 0.80 1.28 

20.00 

36.82 36.82 36.82 

0.61 0.61 0.61 

0.75 

1.63 1.63 1.63 0.81 0.81 

2.43 39.87 39.87 39.80 22,09 

1.44 0.61 0.61 1.03 1.56 

20.00 

32.45 32.45 32.45 

0.54 0.54 0.54 

1.13 0.19 1.13 

0.41 0.41 0.41 0.77 0.20 

2.25 

1.63 1.63 1.63 0.81 0.81 

3.47 35.64 36.76 3S.78 25.9S 

1.65 2.20 2.20 2.20 2.20 1.65 1.65 

1.50 

0.75 0.75 0.75 

3.00 

0.81 0.81 0.81 0.81 0.81 0.81 0.81 

3.21 5.26 3.76 6.01 3.111 2,46 2,46 

2.00 2.16 2.16 2.16 2.1~) 2.00 1.20 

0,75 0.75 0.75 

0.81 0.81 0,81 0.81 0.81 0.81 O.R I 

3.56 3.72 3.72 2.97 2.81 2.81 2,01 

1.74 2.19 2.19 2.19 2.15 1.74 1.54 

0.19 1.3 1 11.19 

0.77 0.77 0.77 0.20 0.20 0.211 0.20 

2.25 

O.R I O.XI 0.81 O.R I O.XI 0.81 0$1 

350 5.118 3.96 ~ . .-6 3.17 2.75 2.~s 



OL1VOMI!SA 

Grnvhacional 

CMOSÓ. 7y8 

6(l.JO/o 

OLIVO MESA 

Goteo 

Casos 6. 1 y S 

33.3% 

PONDERADO OLIVO MESA 

Casos 6. 7 y 8 

Poda 

Cosecho 

Ac:ureo cosecha 

Tmtamiénlo poscoscch;1 

Aplicación de Fcrtili·tantcs 

Aplicación de Pctoticidt~s 

Limpia de Accqma~ 

Toral 

Riego 

Poda 

C'nscehn 

Acarrea cosecha 

Tratamicmo poscoscchn 

Aplicación de Pesticidas 

Tula1 

Riego 

1'oda 

Cos.ccha 

Acam:o cosecha 

Tralan\tcnto pO$C(l!<>~ha 

Aplicación de fcnitizantcs 

Aplicariñn de Pcsticidn!" 

Limpia de Acequias 

Total 

Cuadro N° 3 

DtnHtnda dt Mano de Obn1 (JI·Utm) pan Labores de Frutales 

Sil u:-.dón t.·on Proyecto 

1.65 0.55 0.55 1.10 1.65 

20.00 

43.75 ~3.75 43.75 

0,73 0.73 0.73 

10.50 

1.50 

0.75 

3.00 

1.65 45.03 46.53 46.33 35. 15 

0.80 0.80 O.RO 0.80 1.2~ 

20.00 

52.09 52.!19 52.(19 

0.87 0,87 0.87 

12.50 

0.75 

0,8(1 53.75 53.75 54,50 33.78 

1.37 0.63 0.1•3 1.00 1.53 

20.00 

46.53 46.53 46.53 

0.7~ 0.7R 0.78 

11.17 

1.00 

0.15 

2.00 

1.37 47.94 48,94 49.05 34.69 

1,65 2.20 2,20 2.20 2.20 1.65 1.65 

1.50 

0.75 0.75 0,75 

3.(.10 

2AO 4.45 2.95 5.2U 2.20 1.65 1.6S 

2.00 2,16 2. 16 2,1() 2.00 2.00 1,20 

0.75 11.75 !1,75 

2.75 2.91 2.91 2. 16 2.00 2.110 1.20 

1,77 2.19 2.19 2.19 2.13 1.17 1.50 

1.00 

0.75 0.75 0,75 

2.00 

2.52 3,94 2,94 4.19 2.13 1.77 1.50 



OI. IVO MfiSA • ACEI1 UNAS RELLENAS Riego 

Gmvilncional Poda 

C'ns~s 6, 7 y R C'oscch::. 

(it.~~ Acam.--o co~ha 

Aplicación de Fc11iliwntcs 

Aplicnci6n de Pesticidas 

lilllj)ia de Aooquias 

J>roccsmnicnlo y Emavasado 

Tolal 

OLIVO MESA • AC'FITUNAS RELLENAS Riego 

Gotoo Poda 

Casos 6. 7 y R Cosecha 

33.)' , AcarTCO cosecha 

Aplicación de PC:Slicidas 

Prnc:csamicnlo y Ena\otS3do 

Total 

PONDERADO OliVO MF.SA RiCb'O 

ACEITUNAS RELLENAS Poda 

('o"" 6, 7 > K C'os.:.:ho 

Acarreo cosecha 

Aplic:::tció11 de FcrtiH.t::antcs 

Aplic01ción de PI!Slicidas 

limpia de Acequias 

Proc-esamiento y Ena\'asado 

Tolal 

Cmulro;\,.. J 

Otmanda dr Mano d t Ohra (J it/ha) para labortS dt FrutaltS 

Sllu:nl6n ton Pro) te: lo 

l. M 0.55 0.55 1,10 1,65 

20.00 

43,75 43.75 43.75 

0.73 0,73 0,73 

1.50 

0.75 

3.00 

9.25 9.25 9.25 9.25 

1,65 54.28 SS,78 5S,S8 33.90 

O.M o.w O.RO 0.80 1.28 

20,00 

52.09 52.09 52.09 

0,87 0,87 0,87 

3.00 

9.2S 9.25 9.25 9.25 

0.80 63.00 63.00 63.00 33.53 

I.J7 0.63 0.63 1.00 1.53 

20.00 

46.53 46.53 4653 

0,7K 0.78 0.7M 

1.00 

0.50 1.00 

2.00 

9.25 9.25 9.25 9.25 

1 .. 17 S7.19 S8.19 58.05 33.78 

1.65 2.20 2_20 2.20 2.20 IM I.IIS 

1.50 

0.75 0.75 0.75 

3.00 

9.25 9.25 

11.6~ 13.70 2.9~ ~.20 2.20 1,6S 1,65 

2.00 2.16 2.16 2.1(, 2.00 2.00 1.20 

9.2S 9.25 

11.25 11At 2.16 2.16 2.00 2.00 1.20 

1.77 2.19 2.19 2.19 2.13 1.77 1.50 

l.tJO 

0,50 0.50 0.50 

2.00 

9.25 9.25 

1152 12.9~ 2.69 4.19 Z. IJ 1.77 1.50 



11 •boros 

OLIVO • AC'Eil E DE OLIVA Riego 

Gmvilaciol\31 Poda 

ca .. ns (l, 7 )' ~ Coscc.ha 

66.~. AcaiTco cosecha 

Aplicación de Fcniliwnlcs 

Aplic;lci6n de Horbici<las 

Limpia de Acequias 

Opcraroos 

To!UI 

OLIVO • ACiliTil DE OliVA Riego y Fcnirrigación 

Goteo Poda 

Ca:~n>6. 7yH Co<Cch• 

J).J•. Acam .. "' cosc<:ha 

Apltcttdón de flcrbicid3:t 

Operarios 

Total 

I'O'IOERADO OLIVO Ri-."gg 

ACEITE Df OLIVA Pocb 

Ca~6. 7y8 Cos.xha 

AC'am"'' cosecha 

AphC'3Ción de Fcniliunlc.:. 

Aplic.ación de Herbicidas 

Lnnpi:1 de Acequias 

Operarios 

Total 

<.u»dro , . J 

Otmand• dt \l•no dt Obnl (J IIIlt•) pono l.oborts dt Fruralr$ 

Sltuadón con Pro}Mto 

1.65 0.55 0.55 1. 10 1.65 

20.00 

39.3~ 39.3R 39.38 

O. M> Ml> 0.66 

ljO 

0.75 

3.00 

1.46 1.46 l.'lb 0.73 0.73 

3.1 1 42,04 43.54 42.61 25.38 

0.~0 O.RO o.w O,RO 1.2R 

20.00 

4MR 4(,,8g 46,KX 

0,7X 0.7K 0.7X 

0.75 

1.46 1.46 1.46 0.73 0.73 

2.26 49.91 49,91 49.94 22.01 

1.37 0.63 0.63 1.00 1.53 

20.00 

41.~R 41.118 4UR 

0.70 0.70 0.70 

1.00 

0.75 

2.00 

1,-l(t 1.46 1.4(1 0.73 0.73 

2.H2 44.66 4~.fifi 4~.0~ 24.25 

1.65 2.20 2.20 2.20 2.20 1.65 1.6S 

I.SO 

0.15 0.15 0.75 

3.00 

0.73 0.73 0.73 0.73 0.73 0.73 0.73 

3.13 5.18 3,68 5.93 2.93 2.38 2.38 

2.00 2,16 2. 1(> 2.1f• 2.00 2,00 1.20 

o.n 0.15 0.15 

0.73 0.73 0.73 0.73 0.7J 0,73 0.73 

3.48 3.64 3.64 2.89 2.73 2.73 1.93 

1.n 2.19 2.19 2.19 2.13 1.71 1.50 

1.00 

0.75 0.75 0.15 

2.m 
0.73 0.73 0.73 0.73 0.73 0.7.1 0.73 

3.25 4.67 3.67 4.91 2,8fi 2.~11 2.23 



IIIGUERA Riego 

Grnvil:~cional Raspa de matas 

Casos 3 y 4 Aplicación de Ccrtilizantcs 

75.0% Rcp. y limpieza de acequias 

l'oda 

Coscchn 

Acarreo cosecha 

Selección y empaque 

Aplicación de Hcrbicidns 

Tolal 

liiGUERA Riego 

Goleo Raspa de malas 

CaSO< 3 y 4 Poda 

25.~· Cosecha 

Acarreo cosecha 

Selección y cmpaq.., 

Aplicación de Hcmicidas 

Tolal 

PONDERADO HIGUERA Rk'b"' 

Co>Os 3 y4 Raspa de matos 

ApliC'ación de rcnili~ntcs 

Rcp. y limpica de acequias 

Poda 

Cose.: ha 

Acarreo cos...--cha 

Scl«ción y crup.1quc 

AJ>Iicación de Herbicidas 

Tut:1l 

Cu:adro ~· J 

Drmanda df' Mano dt Obra (JII/h:a) para Laborn dt Frulaln 

Situación con l,ro~KIO 

1.10 O.H O.S5 o.ss 1.65 

1.00 

0.90 

14,00 

1.00 1.00 

2.10 o.ss 1.45 15.55 2.65 

0.&0 O.kO O.KO O.RO O.RO 

14.00 

1.00 1.00 

1.80 0.80 0.80 14.80 1.80 

l.lll Ol>l 0.111 0.61 1.44 

0.75 

O.AA 

14.00 

1.00 1.00 

2.03 0.61 1.29 15.36 2.44 

1.65 2.20 2.10 2.20 1.65 IJ>S 1,65 

1,50 1,50 I.SO 1.50 I.SO 

0,91) 

9.45 17.55 

0.59 1.10 

R.R6 16.45 

1.00 

3.15 3.70 23,60 3.10 3.15 3.15 36.75 

1.60 2.00 2.00 2.00 1.(,(1 1.(.0 1.20 

l. SO I.SO 1.50 I.SO 1.50 

IO.SO 19.50 

0.66 1.22 

9.8-1 18.28 

1.00 

3.10 3.50 25.50 2.00 3.10 3.10 40.20 

1.114 2.15 2.15 2.15 1.114 1.114 IS·I 

I.SO I.SO I.SO 1.~ I.SO 

0.6.~ 

9.71 IX.04 

0.61 1.13 

9. 11 1(>,91 

J.()() 

3.14 3.65 24.118 2.H3 3. 14 3.14 37.61 



DAMASCO DESHIDRATADO Riego 

GrMIIncional Raspa de mala.' 

c., •• 6, 7 y 8 Pndo 

ftb.~~ Reparar y limpiar acequias 

Aplic:nción de rcrtili.taniCS 

Aplicación de Herbicidas 

l)e<brooc 

Rnlco de inua 

C"""cl"' 

A~rTCO C~h:J 

Sulforndo 

Scc:odn 

En\aS.'ldo 

Total 

DAMASCO DESIII DRATADO Riego 

Goteo RMp.'\ de nm1as 

(':•>OS 1>. 7 y R Poda 

.l.l.3~~ Aplicación de Herbicidas 

Dcsbmoc 

Roleo de frulo 

Cosecha 

Acllm:o C'O~"Ch:l 

Sulfon~clo 

S<xaclo 

En\:tS3do 

Total 

Cuadro N~ 3 

l>l'UIIIfltht dr M :lnfl de Obra (.JII/hn) JHII':I Luhurc~ de FI' IH:•h·~ 

S ituacic)n con l'royfctu 

0.55 0.55 

~.00 4.00 

1.50 

l. SO 

1.00 1.00 

3.00 

1,00 4.00 7.110 3.55 1.5~ 

0.411 O.HO 

~.00 4,00 

1.1)() I.IMI 

J.OO 

1.00 4.00 4.00 3.40 1.80 

o.ss 1.65 l. M !M 1.10 O .SS o.ss 
1.50 I.SO 1.511 1.50 1.50 

1.00 

R,OO 

25.00 

O.M 

0.02 

6.12 (1. 12 

9. 1X 

10,05 3.15 35.93 16.95 2.60 2.05 0.55 

1.20 1.20 1.1>0 1.211 O.RO 0.80 

1.~1) 1.50 1.511 !.SO 1.50 

I.IMl 

R.OO 

25.00 

0.71 

0.112 

6,Ml t., MI 

10.20 

10.70 2,70 36.63 18.211 2.30 2.30 



ICulli\'o es IL¡¡bor 

DAMASCO DESI IIORATADO Riego 

Casos 6. 7 y 8 Raspa de matas 

Poda 

Rc1>:lm r y limpiar acequias 

ción de fertilizantes Aplica 

Aplica ción de Herbicidas 

Dcsbr ole 

Raleo de fmta 

Cosccl •• 
:o cosecha Acam: 

Sulfor a do 

Secad o 

En vas. ado 

Toral 

MEMBRI LL~RO · DULCE OE MEMORILLO Riego 

(jmvitacional ción de ICniliznntcs Aplica 

Casos 4 y 6 Poda 

100.0% ción de Pesticidas Aplica 

Raleo 1 M:muul 

Co~c-cl 

P•·occs o111icnto y Ena~Jasado 

Tol:ol 

C u:.\d ru N° 3 

OtnHtnda de M~1no d(' Obrn (,JJI/ h:l) J)arn Labores de Frutnle~ 

S itu:tciún cun l'royecto 

0.50 0.63 

4.00 4.00 

1.00 

1.00 

1.00 1.00 

3.00 

1.00 4.00 6.011 3,5() 1.63 

0.55 1.10 

0.50 

7.50 7.50 

0.25 0.25 

2.51 2.5 1 2.51 2.51 

2.51 2.51 10.()1 111.81 1.85 

0.77 1.50 1.63 1.50 1.00 0.63 0.37 

1.50 1.50 1.50 1.50 1.50 

1.00 

8.00 

25.00 

O.M 

0.02 

6.35 6.35 

9.52 

111.27 3.00 36.16 17.37 2.50 2.13 0.37 

1.65 1.65 2,20 2.20 2.20 1.65 1.10 

0.50 

0.25 

12.00 

20.1~1 

2.51 2.51 

13.90 1.65 2.20 2.20 2.20 24.16 4. 11 



Cuadro~0 4 

Rt'SUifl('ll 0 NU111ldlt de ¡\h no dt Obr:.t Unllarlu pur c~so (JJI/hll) 

Situuclón Con Proytcto 

Floo.-s C'IJh:IC') 

lhNOOC"> 

Total 1 1 1 1 1 1 1 1 1 1 1 1 1 

llonalias A¡l 

Br,)rol• JS.OO I.M l l.lS X.2S 1.15 

t'cbnllo 

Colillor 40.011 4.00 19.2$ K.25 1.25 

E<¡>:lrmgo 

lnvcmndcro Pepino Dulce 

hnemadcm TtHnOh! 

1 cchul:" 

M <Ión x.oo II.JS ll.SO 2.20 30.85 20.50 

p,-pono Fn<.1bd> 

P1nticn1o M orrón 

Repollo 19.00 2S.OO II.AA 17.00 19.00 

Sondia &.00 IUS l.M 12.35 12.70 2~.35 150 

l omote 

7.anahnn:'l 

7""''"" II.SO 3.25 1.15 1.75 9.75 ·11 .75 

Totnl 94.00 1~.00 8.00 30.85 17.25 32.60 16.65 6US 75.67 52 .. 16 33.50 21.50 

Fnat3lcs l)amasco 

~hgucm 

Mcmbnllo 

Oli\Q•3CCUC 

Oh\O·roc:l.bll 

Oh\O•fUI.'q I.Sl 30,74 32.24 31.95 32.75 2..l9 3.61 2.92 Ul 2.11 1.64 1,58 

Total 1.52 30.7~ 32.U 31.95 32,75 2.39 3.61 2.92 ~.72 2.11 1 .6~ 1.>8 

1._,._.,_.1 ______________ __,1 1 95.52 ~0.24 62.80 so.ou 3~.99 20.26 67,87 80.39 35. 1~ 23.08 



Flores 

Horta lizas 

Frutales 

Total 

Cmulro N° 4 

1 Resumen Demanda de Mano de Obra Unitaria por Caso (JH/ha) 

Situación Con Proyecto 

1 Labores 

Cla veles 

Ilusiones 

Total 

Ají 

Brócoli 

Cebolla 

Colinor 

Espárrago 

In vernadero Pepino Dulce 

In vern adero T;_o_m_al;_e ____ --1 
Lechuga 

Mdón 

Pepino Ensala:.::d;_a _____ --1 
Pimiento Morrón 

------1 
Repollo 

Sandía 

Tomate 

Zanahoria 

Zapallo 

Total 

Damasco 

Higuera 

Membrillo 

Olivo - ace ite --- -----1 
Oli vo- cocktail 

------1 
Olivo -mesa 

------1 
Total 

1.52 30.74 

1,52 30,74 

1,52 311.74 

2.50 3.05 35.80 

6,25 1,80 6,80 

8,75 4,85 42,60 

10.90 16.00 5.85 

10,90 16,00 5,85 

32,24 3 1.95 32.75 

32,24 31,95 32,75 

5 1,89 52,80 81,20 

26.10 54.90 40.40 6.65 2.90 14,90 0,55 

7.35 34, 15 32,90 1.65 1.65 1.65 0,55 

33,45 89,05 73,30 8,30 4,55 16,55 1,10 

14.50 16.30 22.30 

2.85 6,70 47.85 15.00 

2,85 6,70 47,85 15,00 14,50 16,30 22,30 

2.39 3.ó l 2.92 4.72 2. 11 1.64 1.58 

2,39 3,6 1 2,92 4,72 2, 11 1,64 1,58 

38,69 99,36 124,07 28,02 21 , 16 34,49 24.98 



Flore< Clo,clcs 

llus.ionc~ 

Tot• l 

l lonalilos Ají 

ll~<lc:ol i 

Cebolla 

Colillor 

Uspárrngo 

ln\·cm:'Uicro Pepino Dulce 

ln\'cmadcro Tomalc 

Lechuga 

Melón 

Pepino Ensa.lada 

Punicmo ~torrón 

Repollo 

Sandi:t 

rom:uc 

Z.naboria 

Zapotlo 

Total 

rrutolc> lnmasco 

H1gucra 

Mcmhríllo 

Olivo-nccilc 

Olho - ("()('L.Iail 

Oli\'o ·mesa 

rotal 

1'ot• l 

Cuadro ~0 4 

1 RtSumen Otmanda d(' ~bno dt Obra Unltarl:a por Caso tJ 1 1/ha) 

Sltuatlün Con Pro) reto 

2.SO l. M 3S.!!O 

6.25 I.RO r..so 
8.7~ 4.8~ 42.60 

2.03 O.M 1.29 15.36 2.44 

3.47 .lH..t 3(>,76 35.78 25.95 

1.44 54.75 S5.K7 55,91 43.89 

1.64 4~.21 50.34 50.56 41.6K 

8.57 140.21 144.26 157.61 11 3.96 

21 •. 10 54,90 4MO (1.65 2.90 14.90 0.~5 

7.35 29.15 21.90 1.65 1.65 1.65 0.55 

33,45 84.05 68..!0 8.30 4.55 16.55 1.10 

3.14 3.65 24.08 2.83 3.14 3,14 .I?,M 

J.SO 5.08 3.96 5.41> 3.17 2.15 l.SS 

18,92 20.SO 2.94 4.44 1.15 1.74 ISI 

3.18 4.79 3,67 4,9X 2.(15 2.24 1,8·1 

l8.H 3U 2 34.64 17.711 11 .111 9.K7 4.\.54 



!Rubro ILabor.s 

Flores Claveles 

Ilusiones 

Total 

Hon.1tizas A j i 

Brócoli 

Cebolla 

Colinor 

Esp3rrago 

inoDukc Invernadero Pct> 

Invernadero Ton 131C 

Lechuga 

Melón 

Pepino Ens.'llada 

Pimiento Morró 

Rcp<>llo 

Sandia 

Tom:uc 

Zanahoria 

Zapallo 

Total 

Fmtalcs Da.mnsco 

lligucro 

Membrillo 

Olivo - ace-ite 

Olivo- cod.:lnil 

Oli vo -mcs.1 

Total 

Total 

Cu:1dru .'" 0 4 

l llesumen Oemanda de ~l:tno de Obn Unitarlu por Cusu (J~IIha) 

Situ~tción Con l,royecto 

1 1 1 1 1 1 1 1 1 1 1 1 1 

2.03 0.61 1.29 15.36 2.44 3.14 3.65 24.0~ 2.R3 3.14 3.14 37.61 

2.51 2,51 10.01 10.&1 i.S5 13.90 1.65 2.20 2.20 2.20 24.16 4.11 

3.47 35.64 36.76 35.7& 25.95 3.50 5.0& J.9<l 5.46 3. 17 2.75 2.55 

1.44 54.75 55.R7 55.91 43.S9 18.92 20.50 2.94 4,44 2.15 1.74 1.54 

1.64 49.21 50.34 50.56 41,/iR 3.1R 4,79 3.67 4.9& 2.65 2,24 I.R4 

11.09 142.72 154.27 168.43 115.81 42.64 35.67 36.84 19.90 13.311 34.03 47.66 

11.09 142.72 1:<4.27 168.43 115.81 J2,64 36.84 19.90 13.30 34.03 47.66 



Flore< Cl3•cles 

Ilusiones 

Total 

l lonnlitns A ji 

Brclcoli 

Cchnlln 

Colillor 

r,,l•írrago 

ln\'cnu•dcro Pepino Oulec 

ln ... cmadcrn Tom:.tc 

Lechuga 

Melón 

Pcpano r::nsalad::l 

Punicnto Morrón 

Rq>OIIo 

S•ndi• 

Toma1c 

Zan:.horQ 

Zap:tllo 

Total 

fnnalc> D:ant3S<'O 

litgu~:m 

Mcrnhnllo 

Oli\'O ·aceite 

Oli1 o-cockl3il 

Olho· mesa 

Totul 

1'ohtl 

Cu:adro ~·4 

IRnumon Demanda dr Mono dr Obra Unitaria por Cosu (JII/ho) 

Silu:aclón Con Pro) teto 

1 1 1 1 1 1 1 1 1 1 1 1 1 

17.511 1 2.~$ R.OO 2.20 \1.20 21.00 

40.00 1,96 21.35 R.25 1.25 

54.50 8 .. 04 0,24 0.24 21!,5~ R.95 2.25 

91,67 0,55 1.65 3.70 2.2n x.oo 

14.$11 16.30 2•1.60 

3.15 10.50 211.00 10.50 R0,75 

37,25 7,00 5.75 5.50 36.50 11.50 

10.90 lh.OO 5.&5 2.KS 6,70 47.~5 15.00 

O,K5 72.00 3.00 l. KS I .K~ O,RS 

150.10 91.85 27.80 125.87 72.10 47.50 99.19 :<0,29 20.20 58.25 J5J5 36.95 

150.111 27.HO 125.87 72. Jn 47,50 99.19 50,29 20,2(1 58.25 ,1(•,95 



Flores Clovclcs 

llu!'ioncs 

Tof:ol 

l lnrtali~s A ji 

Brócoli 

Ccholla 

Coliflor 

Esptlrrngo 

Invernadero Pepino Dulce 

lnvcrnr~dcro Tomntc 

Lechuga 

Melón 

Pepino Ensalada 

Pimiento MotTÓn 

Repollo 

Sandía 

Tomate 

Zanahoria 

z,l""" 

Tof:ol 

Fmtalcs Damasco 

lligucm 

Membrillo 

Olivo· aceite 

Olivo- cocktail 

O li\'O. IHC$::1 

Tot:ol 

Total 

Cu:tclro N°4 

1 Resumen l)em;md:.l de Mano de Obn Unitaria por Caso (,1 11/h:a) 

Situacitín Cun r:.rosecto 

1 1 1 1 1 1 1 1 1 1 1 1 1 

54.8R 2,88 10.45 2,88 46.63 37.50 1.56 1.56 19.38 1.38 

160.63 10.63 10.45 11 .38 11.38 127.50 42.50 4.06 5.06 19.38 1.38 

215.51 13.51 20.90 14.26 58.01 165.00 42.50 5,62 6.62 38.76 2.76 

1.00 4.00 6.00 3.50 1.63 10.27 3.00 36.16 17.37 2.50 2.13 0,37 

2.51 2.5 1 10.01 10,81 1.85 13.90 1.65 2.20 2.20 2.20 24.16 4.11 

2.82 44.(.6 45.66 45.05 24.25 3.25 4,67 3.67 4,91 2.Xfl 2.5() 2.23 

1,37 57.19 58.1 9 58.05 33.78 11.52 12.94 2.69 4.19 2.13 1.77 1.50 

1.37 47.94 48.94 ·19.05 34.1\9 2.52 3.94 2.94 4.19 2.13 1,77 150 

9.07 156.30 168.80 166.47 96.21 41,44 26.19 47.65 32.85 11.83 32.33 9.71 

224.58 169.81 189.70 180.73 1='4.22 206.44 68.69 47.65 38.47 18.45 71,09 12,47 



Flon:s C'fthCicl!o 

llu~ionc-s 

Total 

llortn l lltt~ A ji 

At'ÓCOii 

('cholla 

Colillor 

Espát·rngo 

lnvcmndcro Pepino Dulce 

ln\'crnodcro Tomr.tc 

lechuga 

Melón 

Pepino Ensnl3da 

Pimiento Morrón 

Repollo 

Sandi3 

Tom;atc 

Zanahori3 

Zapollo 

Totol 

fMok< D:una~o 

lhgucra 

M<~llbrtllo 

Oli\'o- aceite 

Olh·o- C()C'-1ad 

Oli\'O-m~ 

Total 

TOIIII 

Cuadro ~·4 

1 R01u1nen Dtmand• de Mono de Obno Unltoria por Coso (J IIJho) 

Siluadún Con l)tU)ttfO 

1 1 1 1 1 1 1 1 1 1 

1.00 4.00 6.00 J.~ 1.63 10.27 3.00 36.16 17J7 

2.~2 4~.6(, 45.61• 4MS 24.25 3.25 4.67 3.67 ~.91 

1.37 57.19 5~.19 sx.os Jl.7R 11.52 12.94 2.69 4.19 

1.37 47.94 4R.94 49.05 34.69 2.52 3.94 2.94 4.19 

6.56 153.79 158.79 155.66 9~.36 27.54 24.54 4~.45 30.65 

6.56 153.79 158.79 ISS.M 94.3(• 27,54 24.54 45.45 30.65 

1 1 

2.~0 2.13 0 . .17 

2.8(, 2.50 2.23 

2.13 1.77 1511 

1.13 1.77 150 

9.63 H.16 5.611 

9,63 H.16 



Flor.:s ('13\Cics 

Ilusiones 

Total 

llonalitrt~ Ají 

nrócoli 

C'cl>olla 

C'oliOo•· 

Espdrmgo 

lnvcmru.lero Pepino Dulce 

lmcrnadcro Tomate 

Lechugo 

Melón 

Pepino Ensalada 

Pnnic-nto Morrón 

Repollo 

S..ndia 

Tomate 

Zanahoria 

Zop;tllo 

Total 

FMnlcs Damasco 

lhgucm 

~kmbrillo 

Olh o -accit~ 

Oli \'C'I · mc~a 

Tul al 

Cuadro ~· J 

1 Resumtn l~m•1uta dt ¡\fa no dt Obra Vnifarla por Cu.§o (JI liba) 

Situari6n Con Prti~Kio 

1 1 1 1 1 1 1 1 1 1 1 1 1 

54.RR 2.RR 10.45 2.RR 46.63 37.50 1.56 1.51\ 19.38 I.JR 

lóo.l\3 1M3 10.45 II .JR I I.JR 127.50 42.50 ~.06 SJII• 19.JK 1.3K 

215.51 IJ.SI 20.90 1~.16 58.01 165.00 ~ 2.50 S.6l 6.62 38.76 2.76 

1.00 4.00 6.00 3.50 IJ>3 10.27 3.00 36.16 17.37 2.50 2.13 0.37 

Ul 4~.66 ·15.M 45.05 2~.2~ 3.25 4.h7 3.67 4.91 2.XI• 2511 2.23 

1.37 57.19 58.19 SR.OS 33.7R 11.52 11.~ 2.69 ~.19 l . IJ 1.77 1.50 

1.37 ~7.~ 4X.9 1 <19.05 ) 4.1>9 2.52 3.9~ 2.9~ 4.19 2. 1J 1.77 150 

6.56 153.79 158.79 ~ ~~.66 94.36 27.>~ 24.54 45 • .&5 30M 9.63 8.16 ~.60 

222.117 167.311 179.69 1 ~2.37 67.04 45.45 36.27 16.B ~6.92 8.31\ 



flores Cla\'clcs 

Ilusiones 

Tnh41 

IIOI'tohr..ns AJÍ 

Brócoli 

Ccbolln 

Coliflor 

Esp:lrrngo 

IIIYOrnndcro Pepino Dulc~ 

ln\'crnadCI'O ·rom3h:: 

L~o.~hugn 

Melón 

Pepino Ens:~lnda 

Pimiento Morrón 

RepOllO 

S:mdia 

Tom:uc 

Ztln3hori3 

lafxlllo 

Tolal 

Frulaks 0311\:tSCO 

Higuera 

Mcmh<illo 

Olh·n ·aceite 

Oli'o. cocklail 

Olho · mcs.1. 

rot"l 

I'Oifll 

Cuadro ~·5 

O•m•ndo d• M•no dr Ohra por Cow (JII ) 

Siluat':idn Con Pro) t<to 

1 1 1 1 1 1 1 1 1 1 1 1 1 

6.71 0,31• ~.o~ I.SX 0.24 

7.67 0,7X J.h9 l. SK 0,2<1 

1.53 2.1H 2.40 O,H 5.92 3.9.\ 

3.64 4.110 2.2K Ul\ V>~ 

I.S3 2.1~ O.SI 2.37 1.~ 4.67 1.44 

2.21 0.62 1.49 0.34 1.~7 &.01 

18.03 4.80 1,53 !'.92 3.31 6.25 3.19 IU6 14.52 10.04 6.43 4.12 

O.RS 17.1>9 !~.SS IR.J9 IM.~S 1.3R 2.08 I.(Jii 2.72 1.21 0.95 0.91 

0.88 17.69 IH.55 18 .. 19 18.85 1.38 2.(18 1.68 2.72 1.21 0.95 0.91 



Flores Claveles 

Ilusiones 

Tota l 

Hortalizas Ají 

Brócoli 

Cebolla 

Coli!lor 

Espárrago 

lnvemadero Pepino Dulce 

Invernadero Tomate 

Lechuga 

Melón 

Pepino Ensalada 

Pimiento Morrón 

Repo llo 

Sandía 

Tomate 

Zanahoria 

Zapallo 

Tota l 

Fmtalcs Damasco 

Higuera 

Mcmhrillo 

Olivo - aceite 

Olivo - cocktail 

Oli vo - mesa 

Total 

Total 

3.43 

3.43 

3.43 

Cuadro N° 5 

Demanda de Mano de Obn1 por Caso (HI) 

Situación Con Proyecto 

0.05 0.06 0.72 

0.13 0.04 0.14 

0,18 0, 10 0,86 

1.37 2.02 0,74 

1,37 2.02 0,74 

69.22 72.59 71.96 73.75 

69,22 72,59 71,96 73.75 

69.22 74.14 74.07 75.35 

0.53 1.11 0.8 1 0.13 0,06 0.30 0.01 

0. 15 0.69 0.66 0,03 0.03 0.03 0.01 

0.67 1.79 1.48 0,17 0.09 0.33 0.02 

1.83 2.05 2.8 1 

0,3(, 0.84 6.03 1.89 

0,36 0,84 6.03 1.89 1.83 2,05 2.81 

5.39 8. 13 6.58 10.(,3 4.75 3.70 3.56 

5.39 8,13 6,58 10.63 4.75 3,70 3,56 

6.42 10.77 14.08 12.69 6.67 6.09 6.39 



ll.abom 

ncw, CIO\dcs 

Ilusiones 

Total 

llortnlias A ji 

Brócoli 

C'chollo 

Coliflor 

Esp.irrngo 

Invernadero Pepino Dulce 

Invernadero TomllC 

Lcchugn 

Melón 

Pepino Ens.1lada 

Pimiento Morrón 

Repollo 

S,ndia 

rnn1:11c 

Zanahoria 

bpallo 

l"oud 

Frul31c' 0Jm3Sro 

~ltgucr:. 

Membrillo 

Olh o .. :tocilc 

Oh\O .. coda.1il 

01hn-mc~ 

Total 

rotal 

Cuadro :'\0 ~ 

D•m•ncl• el• \lo no d• Ohra por C•so (JII) 

Sltuaf'lón Con f•ro, tt"fo 

0.27 O.JJ 3.83 

OM 0.19 0.73 

0.9~ 0.~2 ~.~6 

0.72 0.22 0.46 5.4M O.R7 

13.21 135.57 139.M~ lli>.IJ 9R.72 

0.50 1 8.9~ 19.32 19.3~ 15.18 

3.60 IOS.08 110.55 111.0~ 9t.S4 

18,03 262.81 270.19 271.99 206.3 t 

18.03 262.81 271.13 212.51 210.87 

2.79 5.81 4.32 0.71 0.31 I.S'I 0.(1(. 

0.79 J.IJ 2.9íl O.IK O. IX O.IK 0.06 

J.~ 8.99 7.31 0.89 0.~9 1.77 0,12 

1.12 I.JO &.sx 1.01 1.12 1.12 13.41 

tJ.JJ 19.H 15.06 20.76 12.0~ 10.4X 9.72 

6.S4 7.09 1.02 1.~ 0.74 0.(~) 0.53 

6.97 10.53 X.06 10.94 5.Kl ~.91 4.~ 

27.97 38.25 32.71 34.2~ 19.73 17.11 27,70 

3 1 .~5 47.24 40.02 J5.1J 20.22 18.HR 27.82 



Flores Clnvclcs 

Ilusiones 

Tt~lal 

l-lortnliz.1s Ají 

Bró<:oli 

Cebolla 

Colillor 

Esptlrrngo 

lnvcmadc-ro Pepino Dulce 

1 nvcmadcro Tomate 

Lechuga 

l\·1elón 

Pc¡>ino Ensalada 

Pimiento Morró11 

Repollo 

Sandia 

Tomate 

Znn~tltoria 

Z.1pnllo 

Tol:tl 

Fnualcs Damasco 

ll igucm 

Membrillo 

Olivo- aceite 

Olivo- cocktail 

Oli vo -mesa 

Total 

Tola1 

-.----------------------------------------------------------------------------------------... 

Cu:ulro N°5 

l>tmtHtd:a de t\lann d(' Obrü JUJr Caso (JH) 

Sihmción Con Proytt.'to 

1 1 1 1 1 1 1 1 

0,68 0,21 0.4.1 5,16 0,82 1.05 1.23 8.08 

0.84 0.84 3.36 3,63 0.62 4.67 0.55 0.74 

10.37 106.39 109.75 106.82 77.47 10.46 15.17 11.81 

0.39 14,R6 15.16 15.17 11 .91 5,14 5.5ú 0.80 

2.46 73,80 75.49 75.83 62.51 4.1(· 7.19 5.50 

14.74 196.10 204.20 206.61 153,33 26.08 29.70 26.93 

14.74 196.10 204.20 206,61 153,33 26.08 29.70 26.93 

1 1 1 

0.95 1.05 1.0~ 12,63 

0.74 0.74 Kll 1.38 

16.29 9.46 8.22 7.63 

1.21 0.58 0.47 0.42 

7.47 3.97 3 . .16 2,76 

26,65 15.SI 21.22 24.81 

26.65 15.81 21.22 24.81 



Flon:s ti» eles 

lh1\ICWK~ 

Total 

lloruli<as AJI 

llrócnh 

Cchnll• 

Colo flor 

F ... p:\rmgo 

ln\crnad~ro Pepino Dulce 

lm crnadcro 1 oma1c 

1...-.:ltu¡;a 

Melón 

Pcpono Cn>31ad> 

Pnmcn1n M(KT(\n 

Repollo 

~>ttdi• 

Tonmlc 

/..nnnhori:~; 

z""""" 
'f oi iAI 

Fruto les 0JinJI,.('0 

u.,,,.,,. 
\1cn~mllo 

Otl\0• ICXUC 

Olau'l • cnclt:ul 

Oh\O·Olt.'"S:t 

Totul 

·rotal 

Cu:tdro ~os 

I)Nmendn dr ,\lano de Obrá por Caso (JII) 

Sft1mción Con Proyedo 

1 1 1 1 1 1 1 1 1 1 1 1 1 

35.11 2~.18 16.05 4.41 IK46 42.13 

80.25 3.93 42.li4 111.!15 251 

lo<I.3S 16.13 0.4R 0.4X 41.21 17.911 4.51 

183.92 1.1(1 3.31 7.42 4.41 16.05 

19.09 32.70 49.31> 

6.32 21.07 40.13 21.07 162.01 

74.74 14.04 11.54 11.03 73.23 23.07 

21.87 32.10 11.74 s.n 13.44 96.00 30.10 

1.71 144.4(1 r.m J.71 3.71 1.71 

301 . 1 ~ 184.28 ~5.7K 252.53 144.66 9~.30 199.01 100.90 40.~3 11 6.87 1o.92 74.13 

301,15 184.28 55.78 252.53 144.66 95.311 199.01 1(10.90 40.53 116.87 1D.92 74.13 



1 Labores 

Flores Claveles 

Ilusiones 

Tolnl 

IIOI'lal it..as Ají 

Bo'6<:oli 

Ccbolln 

ColíOor 

Esp.imgo 

lnvcmadc-ro Pepino Dulce 

lnvcnuldero Tomate 

Lechuga 

Melón 

Pepino Ensalada 

l•imicnto MorTón 

Repollo 

Snndi:t 

Tomate 

Z..'ln:tl10ria 

Zapallo 

Tot:ll 

Fn11nlcs Damasco 

Higuera 

Membrillo 

Olivo· liCcitc 

Olivo- cocktail 

Olivo - mes.'l 

Total 

Tol:ol 

Cm1dro N° S 

Dem:md:t el~? ~la no de Obra por Caso (J~I) 

Sihwtiún Cun l'ruyt.>tto 

1 1 1 1 1 1 1 

13.16 0.69 2.51 0.69 11.18 8.99 

38.52 2.55 2.51 2.73 2.73 30.5& 

51 .68 3.24 5.01 3.42 13.91 3957 

2.40 9.59 14.39 &.39 3.92 24.62 

3.32 3.32 13.21 14.26 2.44 18.33 

32.37 511.9R 523.45 516.43 278,03 37.20 

1.57 6S.X3 66,9X 66,82 38.88 13.26 

9.14 320.74 327.43 32&.21 232.12 16.M 

48.80 91 1.46 94S.45 934.12 555.39 110.2S 

100.48 914.70 950.46 93754 569.30 149.82 

1 1 

0.37 0.37 4.65 0.33 

10,19 0,97 1.2 1 4.65 0.33 

10.19 1.35 159 9.30 0.66 

7.19 ~6.71 41.65 6.00 5.12 O.RR 

2.18 2.90 2.90 2.90 31.87 5.43 

S.J.4X 42,01 56.34 32.XI 2X.(~I 25.55 

14.89 3.09 4.82 2.46 2.03 1.73 

26.34 19.65 2R.O I 14.27 11.82 IOJI<l 

104.07 1 5~.37 13.1.72 58A3 79.44 43.61 

114.27 154.37 135.117 60.112 88.74 44.2 7 



Cuadro ~os 

O•on•ndo de Mnno de Obra por Ca>u (J II) 

Slllmclón Con Pro~ cttu 

Flores 03\et.:. 

IIU\Hllte'o 

Total 1 1 1 1 1 1 1 1 1 1 1 1 1 

Hcwtalitas A¡i 

llnlrolo 

C'<bollo 

C'olillor 

ti~l't.imgn 

ln\'cnlndcro P~pino Dulce 

ln"cmad~m Tomnlc 

Lcchugo 

Melón 

P~p1no En~bda 

Putl1Ct1l0 ~·OR'Ón 

Repollo 

Snndl• 

Tomlt1C 

Znnnhoritt 

7..3pnllo 

Tnt11l 

Fmtalcs ();uuthcu 3.19 1 2.7~ 19.16 11 .18 5.22 32.79 9.5R 11 5.49 5SA7 7.98 f>.SI 1.17 

lfi~th.~ 

Mcmbnlto 

Oh\O .. arcilc 121.52 1.922.20 1.965.23 1.938.90 10.1).8.~ 119.M 200.77 157.74 21152 12),16 107.39 95.91 

Oh•o. «>c~t>i1 5.35 223.1~ 227.65 227.13 132.14 ~~.05 50.61 10.51 163lC ~-'~ n.9t 5.lH 

Oh\t'~ -m.."":t 38.~1 1~7.31 1.375.41 1.37S.69 975.07 70.73 110.~ !<1.54 117.116 59,9(, ~9.65 4!.16 

Total 168.47 3.506.02 3.587,45 3.555.90 2.156.28 288.24 371.60 366.27 401.03 199.45 170.76 145.10 

LIT..:..••--•1 ________ ______ ___.11 168.47 1 3.506.021 3.587.4513.555.90 1 2.156,281 288.24 371.60 366.27 401.03 199.45 170.76 145.10 



Flores Cl:wclcs 

Ilusiones 

Tol~tl 

Hortalia~s Ají 

Brócoli 

Cebolla 

Colillor 

Es:p:irrago 

l•tvel'lladcro Pepino Dulce 

Invernadero Tom::tlc 

Lechuga 

Melón 

Pepino Ensnladn 

Pimicnlo Morrón 

Repollo 

Sandia 

Toma le 

Zanahoria 

Zapallo 

Toral 

Fnnalcs D:unasco 

1-ligucm 

Mcmbl'illo 

Olivo·aC'Cilc 

Oli\O- C'Ockl3il 

Oli\'O. IHC$3 

To1:1l 

Tul al 

Cuadro N° 5 

Demanda de !\lano de Ohnt por Caso (.111 ) 

Sil unción Con Pruyec.·ro 

1 1 1 1 1 1 1 1 1 1 1 1 1 

15.91 O.R3 3.03 0.83 13.51 10$7 0.45 0.45 5.62 0.40 

46.55 3.0R 3.03 3.30 3.30 36.95 12.32 I. IR 1.47 5Jl2 0.40 

62.46 3.92 6.06 4.13 16.81 47.82 12.32 1.63 1.92 11.23 0.80 

1.74 6.9(. 10.43 6.09 2$4 17.~5 5.22 62.RR 30.20 4.35 3.71 0,64 

43.21 683AX 698.78 l>li9AI 371.1() ~9.(>6 71..19 56,()') 75.21 43.79 .JX.IX 34.10 

1.90 79.55 S0.95 80.76 41>.99 16.02 1~.00 3.74 5.82 2.Q7 2A6 2,09 

12.R3 450.14 459.53 41.0.63 32~.7R 23.<13 3<1.9<1 27.5R 39.31 20,03 11>.59 14.08 

:-9.68 1.220.13 1.249.69 1.236.89 7~6.77 107.17 I.J I.S6 150,28 1~055 7 1.1~ 60.9~ !'0.91 

122.U 1.22~.0:> lu:-:;.7; lu41.02 l 763.:<8 1:>4.99 143.88 1:<0.28 1:<2 .18 73.06 72.17 51.7 1 



'Rubro ILabom 
1 

r-· rb,clc. 
11 

Ilusiones 

Total 

IIMJihto; Ají 

llrclcoli 

Ccboll3 

C'ohOor 

Espárrago 

lnvcrnndcro Pepino Dulce 

lnvt.:riHtdcro TomíU~ 

Lechuga 

Mcló•t 

Jlcpino En~1ladn 

Pnnicnlo Morrón 

Repollo 

S:lndin 

rom:uc 

Zon3hon3 

lap:lllo 

Tot:tl 

rruoolc' D)nt3'\.CO 

lio¡¡ucra 

Mcmbollo 

0h\0-3«itc 

011\o- cockooil 

Oh,o·mCGt 

Tutal 

Dtuti\IHIA t\ Unlm11 por Mes 

Ot'nH1nd11 l..~1hurt's Produeth•:u .111 permanenles!ailo 

CmuJro N°6 

Dtmanda dt Manu üt Obral'ro)tflada (JII) 

Slou•rl4n Con rro¡t<IO 

1 1 1 1 1 1 1 1 1 1 1 1 

3S9.23 

41055 

195.01 

964.80 

.Uo.8K 

46.88 

9.410.40 

3.2J2.RO 

2Só.f,jl 

H2.11 

256.60 82.11 

946.39 9'1!.5~ 

946.39 992.~8 

K2.11 11{),49 128.30 

111>.49 27.20 126.76 

IIM,OJ 33.36 79.S-I 

316.64 117.05 33~.60 

9H3.XK 1 .01~.41) 73.67 

983.88 1.008.40 73,67 

19.09 !IX.II ~.IIK I!.KJ 

41 .<17 1 97.~X XH>M 12.HJ 

22.SS 316.64 210.41 

121.73 174.4'1 19S.OI 

IJOJ5 249.'12 76.98 

17.96 100.07 42~.51 

170.89 666.64 776.66 537.41 343.~ 22D.67 

111.16 R9.9 1 145.34 64.97 51l.5X 4X.7J 

111 ,16 89.91 145.34 64,97 ~O.~K 48,73 



Flores Claveles 

Ilusione:; 

Total 

1-lonnlil<.'lS A ji 

Brócoli 

Ccllolla 

ColiOor 

Espárrn¡;o 

lnvcmadcro J>cpino Dulce 

lnvcm:tdcro Tom:uc 

Lechuga 

Md ón 

Pepino Ensalnd:t 

J>imicnlo Morrón 

Repollo 

Sandía 

Tomate 

Zannhorin 

Z.1pallo 

Total 

Fmtalcs Damasco 

Higuera 

Membrillo 

Olivo· aceite 

Olivo. cocktail 

Olivo- mes:\ 

Total 

Ocmanda Minim~1 por ~ h~5 

Dem:md:a Anu:tl 

0('m~anda l .uhores Prodtu:tivas Jllpenunncntl~~J:año 

Cu:Hiro N°6 

Oem:tud:t de 1\1~1110 de Obn1 Proyechtda (JH) 

Situndún Con l'ro)'Ctto 

2.84 3.46 40.64 

7.10 2.04 7.72 

9,93 5.51 48.36 

77.34 113.52 41.51 

77.34 11 3.52 4151 

193.14 3.R'I9,06 4.0X9.34 4.053,51 4.154.54 

19.1.1 4 3.899.06 4.089.34 4.0!'3.51 4.154.54 

193.1 4 1 3.899.061 ~.1 76.6 1 1 4.1 72 .53 1 4.24~.~1 

193.14 

20.2-10.53 

2.317.71 

29.63 62.32 45.~6 7.55 3.29 16.91 0.62 

8.34 3K,77 37.35 I.K7 I.X7 1.&7 0.62 

37.97 101,09 83.21 9,42 5.1 7 18.79 1.25 

102.RR 115.65 15R.22 

20.22 47.54 339.50 106.43 

20.22 47.54 33950 106.43 102.88 115,65 158,22 

303.51 457.% .170.43 ~9X,77 267,67 211X.J7 200.75 

303.51 4S7.96 370.4.1 598.77 267.67 208.37 200.75 

361.70 606.S9 793.1 3 714.62 375.71 342.80 360.22 



' Rubro 'Labores 

r- ICia\Cks 
llus>oncs 

Total 

IIMaloiJIS A ji 

Brócoli 

Ccbnllo 

ColiOor 

Es1>llrrogo 

lnvcmadcro Pcpil\o Dukl! 

lnvcnuu1cro Tom::uc 

Lechuga 

Melón 

Pepino En!'alada 

l'imit'niO Morrón 

Repollo 

Sondlo 

Tomate 

Zonohoria 

Zop3110 

Toral 

FMalc Damasco 

Higucr.o 

\1en11mlln 

Oli\·n. 3Cellc 

Ol"o- cocl>a>l 

Olho· n1csa 

Total 

To1ol 

l)tmllntl ¡~ Anu"l 

Oemand11 L'*hore5 Producrh·as Jll Jlt rmancnres/año 

Cuodro "(• 6 

Otmando dt Mono dt Ohn1 Pro)f<IOdo (J if) 

Sihlldón Con l~ro~«·to 

3.29 ~.02 47.16 

~.23 2J7 &.96 

11.53 6.39 56.12 

s.m 2.69 5.65 67.46 10.70 

162.6R 1.669.111 1722.31 1 671>.40 1215.79 

6.12 233.19 2J7.9K 23KI4 IK6.95 

44.29 UJUlli 1.361.49 1.31>7.57 1.127.31 

221.99 3.236.54 3.327.43 3.349.57 2.540.75 

J4JR 

9.M 

44.06 

13.78 

11>-1.21 

&0.59 

RS~K 

.l44.46 

221.99 1 3.236.54 1 3.33~.961 3.355.961 2.596.86 1 388,52 

221.99 

15.470.22 

2.1J63.R6 

72J2 S3.22 ~.7~ 3.K2 19.63 0.72 

J&.~O .l6.7S 2.17 2.17 2.17 0.72 

110.72 89.97 10.93 5.99 21.80 1.45 

16.03 105.71 12.411 13.7R 13.7K 165.15 

23R.I2 18!\AI 2SS.69 14K.40 129.o7 IIQ.70 

87JI 12.52 IR.91 9.16 7.JO I>.SS 

129.63 99.20 134.70 71.1>R (,1)_52 49.70 

471.09 402.84 421 .70 243.01 210.77 J 41 .11 

581 .81 492.81 432.64 249.00 232.57 342.55 



Flcns Clo,cles 

Ilusiones 

Total 

llnrtolil->> Ají 

Brócoli 

Ccbollo 

ColiOor 

Esp.lrmgo 

Invernadero Pepino Dulce 

lnvcmndcro Tomntc 

Lcchugo 

Melón 

Pepino EnS>Iada 

Pirnicnlo Morrón 

Repollo 

Sandio 

Tom:uc 

Zanahoria 

Zapallo 

Total 

lT.un:asco 

Membrillo 

Olho- 3ttitc 

Olho • coclr..taif 

Olho -mesa 

Total 

Totnl 

Oc111and:t ¡\ llnlm:• IJUI' ~lts 

Ocmnndn Anu ~• l 

nemantl1• l.nhores l,roducth·as Jllp<'rmaru.•nl('s/año 

Cu•dro :\0 6 

U•rnanda dt Mono dr Ohno Pro)r<l•d• (JII) 

Siluatión Con Pro~t<'lo 

1 1 1 1 1 1 1 1 1 1 1 1 

10.67 3.23 6.7ft 110.95 12.S-I 16.53 

13.25 13.25 52.16 56.9~ 9.15 73.24 

162.6.~ IM9.61 1.722.31 167ó.40 1.215.19 ló4.21 

6.12 233.19 237.9R 23R.I4 IR6.9S ~0.59 

3R.54 1.15R.I9 I.IK-1.1>7 1.189.91• 9110.90 74.73 

231.16 3.017.46 3.204.51 3.242.44 2.406.23 409.30 

231.26 1 3.077.46 1 3.20UI 1 3.242.44 1 2.406.23 1 409.30 

231.11> 

14.84R.72 

2.775.13 

19.23 126.85 14.~9 16.53 16.53 1%.19 

8.(,9 11.59 11.59 11.59 121.32 21.~ 

l3R.Il 185.41 255.H> 14~.40 1:!9.07 119.70 

87.31 12.52 IK.91 9.16 7.40 ~~.~~ 

111.79 86.32 117.21 62.31 52.66 43.25 

466.15 421.70 418.18 248M 332.99 389.36 

466.1!\ 422.70 418.28 248.0!\ 332.99 389.36 



Flo~s Clo>clcs 

lhi\IOnC!' 

Total 

Horuli.cos AJI 

Bmrolc 

Cch<>llo 

CnhOnr 

Es¡>Arr.cgc> 

hwcmadcro Pcpir'o Dulce 

lnvcm!ldcro "ro111ntc 

Lcchug.'l 

Melón 

Pepino En'l.11ad> 

Pinucsun Morrón 

Repollo 

Sondia 

Ton\luc 

Z.1nnhori:a 

Zopalln 

Total 

FnJt::.fcs 0~1UQ'iCO 

lhgucm 

Mcmhrillo 

Oli\O•accitc 

Ol110- rod.cocl 

Olno·n~ 

r .. ,., 

Oemnnda Minlma ¡Jor J\ 1es 

l>emanda Anual 

Demanda Lahorts Prodm:th·a~ ,J 11 permuucnlt.•J/ano 

Cuadro ~0 6 

O•mond• dt Mano dt Obra Pro)e<"lada (JII) 

Slru"C'I6n Con Proy~to 

1 1 1 1 1 1 1 1 1 1 1 1 1 

611.1!0 

157.26 

214.21 

146.45 

3.34 

~90. 1 3 

590.13 

79.41 

J.2()(>.!XI 

'153.02 

~.52 JI.~) 

12.38 

27.52 12.61 

42.85 

283.07 

361.12 109.30 

361.12 109.30 

R.6~ .)(>.17 ~2.$6 

3(.0.40 2.16 1>.49 

41.2R 78,63 41.28 

21.62 143.3(1 4S.11 

62.91 23.00 11.21 

494.86 283.47 1 86.7~ 

49U6 283.47 186.75 

7.71 l<1.9-l 32.~ 4.91 

31.61 0.9-l 0.94 1!0.79 35.19 8.85 

14.55 S.65 31.45 

57.01 M.OR 96.72 

317.48 

26.3-1 IAA.I3 58.97 

11.79 7.17 7.21 3.34 

389.97 197.12 79.42 22'1.02 138.98 145.27 

389.97 197.72 79.42 229.02 138.98 145.27 



Flores Claveles 

llusiont:s 

Totnl 

A ji 

Brócoli 

Cebolla 

Colinor 

Espfu·mgo 

Invernadero Pepino Dulce 

Invernadero Tom:ltc 

L~huga 

Melón 

Pepino Ensalada 

Pimiento Morrón 

Re1>0llo 

Snndía 

Tonmtc 

Z:~nahoria 

Zapallo 

Tot:1l 

Frutales Damasco 

lliguc-ra 

Membrillo 

Olivo· aceite 

Olivo- cocktnil 

Olivo - mcsn 

Tot:ll 

Totnl 

Ol'm~mdn l'\·1ínhnu Jlor Mes 

Demanda Anual 

Demanda l.abon:s Prothn·tivas Jll¡lt~a·m:•nentes/ai10 

.. 

Cmtdro ~~6 

0 ('m:llldll de ~hlno de Obra Proyectada (JI-1) 

Situ:1dún <.:on !•royel"fo 

1 1 1 1 1 1 1 1 

51.62 

151,07 

202.69 

9.41 

13.00 

126.94 

6.17 

35$6 

191.38 

394,07 

17J.M 

16.546,6(1 

2.0R3.70 

2.71 ?.lO 2.71 43.~6 35.27 

10.00 9.~3 10.70 10.70 119.92 

12.71 19,66 13,41 54.56 155.18 

37.()2 56.43 32.92 15.36 %.56 

13.00 51.80 55.94 9.57 71,90 

2.007.95 2.052.90 2.025.39 1.090.42 145,R9 

25X, I7 162.6S 262.08 1 52.4~ 51.99 

1.257.90 1.2M, I3 1.2X7.20 9 10.31> 66J)4 

3.574.64 3.7117.95 3.663.53 2.1 78,19 432.38 

3.587.34 3.727.60 3.676.9~ 1 2.232.75 1 587.56 

1.47 

39.97 .U2 

39.97 5.29 

2R,22 J40.0R 1(>3.34 

X ,54 11.3~ IIJR 

209.73 IM.77 220.96 

5~.40 12 ,13 18,90 

1113.30 77,()(, 109,85 

4118.1 7 6115.42 S24A3 

448.14 605.42 529.71 

1 1 

1.47 18.23 1.30 

4.76 IK23 1.30 

6.23 36.45 2.60 

23.51 20.()(. 3.45 

11.38 125.00 21.28 

12S.ól· 11 2.18 100.19 

9.63 7.98 6.77 

SS,9X 41> .. 11> 39.36 

229.16 31157 171,05 

235.39 348,02 173.6~ 



Flores {'lll\'\!l¡;i; 

Ilusione:, 

rot•l 

ll11113li;ao¡ A¡l 

Bn\coli 

{'e bollo 

ColiOor 

Esp~1·rnso 

ln\"CI'n:Hh:ro J~CJlino l)ulcc 

lt1vcmodcro Tot1HliC 

Ll!chuga 

Melón 

Pepino En'l31:.'14.la 

Pmucntn Morrón 

Rcpolln 

S.1ndio 

rC\mate 

Ztln:thoria 

Zopnllo 

Tutnl 

Frutales l)amn,.co 

lligucrn 

Mcmhrillo 

Oh\o·ncdte 

()h,n-cncLL111 

Oliu., • nlCS3 

"folol 

!Total 

Demanda Mfnhma por Mts 

llemand:t Anual 

Oem:1nda lotbores Produclh'IIS ,IIIJJermllllt ntes/:.1ño 

Cuadro=""6 

Oc.·nuand01 dt Mano dt Obna Pro~t'tlada (JII) 

Slru:~ción Con J•ro~·ecto 

1 1 1 1 1 1 1 1 1 

4,97 19.RH 29.R2 17.40 K.l 2 SI.OJ 

IX9.13 2.991.69 3.058.(>6 3.01 7.6X 1.424.1>4 217.37 

HJ2 3-U1.22 JS-1.31 353.511 205.67 10.12 

S9.7H 20%.94 2. H0.68 2 145.79 1.517.S9 110.0'1 

262.21 5.456.14 5.583.48 5.5HJ7 3.356.02 448.61 

262.21 1 5.456.74 1 5.583.48 1 5.534.371 3.356.021 H8.61 

23.216.04 

2.710.01> 

14,91 179.74 ~(>.33 12.43 

312.48 245.50 329.21 191 .69 

7R.77 16.36 2~.4<1 12.99 

172.20 12H.46 11!3.13 93.32 

578.35 570.06 624.16 310.43 

578.35 5711.06 624.16 3111.43 

1 1 

IO,M 1.~2 

167.13 149.27 

10.76 '1.13 

77.2S 6S.61 

265.78 225.84 

265.78 225.84 



Flores Cla\'clcs 

Ilusiones 

Total 

Hortnl i:t.as Ají 

Brócoli 

Ccbollo 

C'oliOor 

Espárrago 

Invernadero Pepino Dulce 

Invernadero Tomate 

Lechuga 

Melón 

Pepino Ensalndn 

Pimiento Morrón 

Repollo 

S:mdia 

Tomate 

Zanahoria 

Zopollo 

Tol~tl 

Frutales Damasco 

lligucrn 

Membrillo 

Olivo· aceite 

Olivo · cocklail 

Oli\'o • mcsn 

Tot:tl 

Tohtl 

Oem:md:t 1\llnlma por ~lc.-s 

Dem:uHhl Anu :1l 

nemand:l L:aborcs Producti\'OlS Jll perm;anentcs/atlo 

.. 

Cuadro ~0 6 

Oemandn de i\lano de Ohr.t l,royectadtt (.JI() 

Siru:tchítl Con t>royN·to 

1 1 1 1 

101.27 5.31 19,2~ 5.31 &6.05 

296.41 19.62 19.28 21.00 21.00 

391,68 24.93 38.57 26.31 1117,115 

11 .07 44.29 <>6.43 38.75 18.08 

275.12 ~.35 1 .75 -1.-149.18 4.389.57 2.363.22 

12,10 506.53 515.39 514.21 299.17 

Rl.71 2.Ró6.10 2.925.88 2.932.86 2.074.25 

38(1.(111 7.768.68 7.956.88 7.875.39 4.754.72 

1 1 1 

69.20 

235.28 7&.43 

3114.48 78.43 

113.67 33.22 

316.1 9 454.5.1 

102.00 114.58 

150.47 235.3(> 

682.33 837.68 

777.68 1 7.793.61 1 7.995,45 1 7.9111.711 1 4.861.77 1 986.81 916.11 

329.25 

34.412.X3 

3.950.97 

1 1 1 1 1 

2.RR 2.RR 35,76 2.55 

7.49 9.34 35.76 2.55 

10.37 12.22 71.52 5.09 

400.35 192.2& 17.68 23.62 4.06 

357.11 47X.88 27S.84 243.12 217.13 

23.80 37.118 18.90 15.(>5 13.29 

175.58 250.30 12755 105.63 89.6X 

956.84 958.5~ ~:<2.96 388,01 324.15 

956.8~ 968.91 45954 329.2:< 



ANEXO 8 

COMUNIDAD DE DRENANTES 

ANEXO 8.1 
PRESENTACION Y OBJETIVOS DEL ESTUDIO 

ANEXO 8.2 
BOLETÍN TÉCNICO No 1 
"DRENAJE DE SUELOS AGRÍCOLAS" 

ANEXO 8.~. 
BOLETÍN TÉCNICO No 2 
"SALINIDAD DE LOS SUELOS Y TÉCNICAS DE RECUPERACIÓN" 

ANEXO 8.L 
BOLETÍN T~CNICO No 3 
"COMUNID.A.DES DE OBRAS DE DRENAJE" 

ANEXO 8.5 
TRIPTICO 



ANEXO 8.1 

PRESENTACIÓN Y OBJETIVOS 
DEL ESTUDIO 



ESTUDIO Y PROPUESTAS DE RECUPERACIÓN DE SUELOS CON MAL DRENAJE 
EN EL SECTOR BAJO DEL HUASCO 

Mandante 
Ejecuta 

Gobierno de Chile- Comisión Nacional de Riego 
CICA Ingenieros Consultores S.A. 

l. Generalidades 

A nivel nacional y mundial, los problemas de salinización de los suelos se presentan en regiones 
áridas y semi-áridas, donde el balance hídrico está a favor de los procesos combinados de 
evaporación y evapotranspiración versus las escasas precipitaciones. Así, muchos de los suelos 
salinos se fonnan como resultado de un ascenso capilar de aguas salinas desde el nivel freático, 
generado por condiciones particulares, como puede ser la posición topográfica, estratas u 
horizontes compactos o endurecidos, exceso de agua de riego o escurrimientos superficiales y 
subsuperficiales, entre otras razones. 

La posición baja de los suelos con respecto al cauce del río, incide en un drenaje restringido el 
que puede llegar a ser nulo (como ocurre en las zonas pantanosas); la baja eficiencia de los 
sistemas de riego a la aplicación de riego por tendido, la alta tasa de demanda evapotranspirativa, 
transportan las sales a la superficie del suelo, agravando el problema del exceso de humedad en el 
perfil del suelo. 

Estas condiciones son la Hipótesis de Estudio del área de Huasco Bajo y que serán estudiadas en 
la presente Consultoría. 

El área de estudio alcanza aproximadamente a 800 ha, ubicadas en la 4ta. sección del río Huasco, 
entre el Puente Los Guindos, en la comuna de Freirina, hasta Huasco Bajo. 

2. Objetivos 

A continuación se indica el Objetivo Principal del estudio y los Objetivos Específicos. 

2.1 Objetivo Principal 

El objetivo principal de este estudio es: 

"Contribuir al desarrollo agrícola del Valle del Huasco y, por lo tanto, al desarrollo económico 
local, mediante la habilitación de los suelos mal drenados y la incorporación a la producción de 
un área actualmente marginada, gatillando el surgimiento de una agricultura de excelente 
productividad que genere, en el mediano plazo, fuentes de trabajo permanente para los propios 
productores y la comunidad". 
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2.2 Objetivos Específicos 

Se plantearon 6 objetivos más específicos, donde algunos se han desglosado. 

l. Identificar las zonas susceptibles de drenar y delimitar, dentro de éstas, las que se justifica 
drenar, por su viabilidad técnica, económica y ambiental, y potencial uso agropecuario. 

Además, se identificaran y delimitaran las áreas y ecosistemas más frágiles y vulnerables, 
que es prioritario preservar y en las que otras instancias del Estado, desarrollan algún 
manejo de conservación. 

2. Elaborar una propuesta técnica de evacuación del exceso de agua en el perfil de suelo, en 
la parte baja de la cuenca del río Huasco. Dicha propuesta comprende la identificación, 
pre-diseño y determinación de los costos del sistema de drenaje principal, considerando 
alternativas hidráulicas de solución para toda el área identificada como drenable en el 
Huasco Bajo. 

3. Proponer un plan de desarrollo agrícola para toda el área drenable. Con los beneficios 
agroeconómicos que se identifiquen se realizará la evaluación económica del proyecto 
comparado con la situación actual, estableciéndose la conveniencia de ejecutar el 
proyecto. 

Para llevar a cabo este objetivo específico se propone: 

a. Determinar los costos, beneficios y rentabilidad de los cultivos y rubros 
agropecuarios actuales para los distintos tamaños de explotación, considerando 
antes y después de la realización de las obras de drenaje. 

b. Determinar el diferencial de rentabilidad de los cultivos y rubros agropecuarios 
actuales para los distintos tamaños de explotación, considerando las situaciones 
"antes" y "después" de la realización de las obras de drenaje. 

c. Realizar un análisis del clima y agroclima y suelo a objeto de establecer las 
potencialidades de los cultivos y rubros agropecuarios con la finalidad de 
reconocer su adaptabilidad. 

d. Reconocer y proponer alternativas agropecuanas que sean rentables bajo las 
nuevas condiciones. 

e. Determinar la estructura de costos de producción, asociada a cada especie presente 
y futura, considerando rendimientos y producciones diferenciales. 

f. Reconocer los principales canales de comercialización y mercados de venta de los 
productos generados. 
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g. Determinar los precios de compra y venta de insumos y productos. 

h. Evaluar el cambio proyectado desde la situación agropecuaria actual a la situación 
de desarrollo. 

4. Elaborar un plan de manejo integral del agua de drenaje y riego, con recomendaciones 
para el manejo de la salinidad. 

Para ello se determinarán las tasas de riego diferenciadas por mes y cultivo, tanto para los 
actuales como para los que se propongan, en función de la salinidad límite tolerada por 
los cultivos versus los rendimientos que se espera alcanzar. Se calculará el volumen de 
agua de riego adicional, denominada fracción de lavado, necesaria para bajar la 
concentración de sales a rangos que permitan rendimientos medios a buenos, en los 
cultivos que el estudio propone. 

5. Elaborar una metodología de trabajo para la constitución de una comunidad de drenantes, 
que acompañe al proceso de estudio, ejecución y operación de las obras de drenaje ha 
proponer. 

6. Diseñar una unidad de experimentación que quede en operación una vez terminado el 
proyecto. 
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Estudio y propuestas de recuperación de suelos con mal drenaje en el sector bajo del Huasco 
Comisión Nacional de Riego 

Drenaje de Suelos Agrícolas 

1. Definición del Problema 

El suelo está constituido por una fase sólida, líquida y gaseosa. Para que las semillas 
germinen, las plantas crezcan, se desarrollen adecuadamente y produzcan altos 
rendimientos, es necesario que en el suelo coexistan equilibradamente las tres fases: la fase 
sólida, representada por las partículas de suelo; la fase líquida, representada por el agua; y 
la fase gaseosa, reprEsentada por el aire. 

Como se indica en la =igura 1, bajo condiciones de mal drenaje o de exceso de agua, el aire 
presente en el suelo es removido y el espacio libre es ocupado por el agua. En tales 
circunstancias, las pl3ntas son afectadas en sus procesos esenciales, debido a que el 
oxígeno es indispensable para la respiración de las raíces. 

Figura 1. Fases existentes en un suelo no saturado y saturado 

El drenaje es una tecnología que tiene como objetivo fundamental, disminuir el exceso de 
agua acumulada, tanto en la superficie como en el interior del suelo, con el fin de mantener 
las condiciones óptim3s de aireación y actividad biológica indispensables para los procesos 
fisiológicos de crecimiento y desarrollo radicular. 

2. Clasificación del Problema de drenaje 

Según la localización de los excesos de agua, el problema de drenaje se clasifica en 
subsuperficial y superficial. 

En el drenaje subsuperficial, el problema se produce por un exceso de agua en el interior 
del suelo, debido a a presencia de una napa freática, permanente o fluctuante, a una 
profundidad tal que restringe el desarrollo radicular. Se llama "napa freática", a la superficie 
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de agua presente en el suelo, la cual marca el límite entre el suelo saturado y el suelo no 
saturado. Generalmente, la napa freática se ubica sobre una estrata impermeable, la cual 
impide el movimiento vertical del agua, produciendo la condición de suelo saturado. En la 
Figura 2 se presenta un diagrama generalizado de un sistema de drenaje subsuperficial. 

(Pd) 
Profundic ad de 
drene!> 

(R) Recarga 

1111 
(Pe) Profundidad radicular 

(óh) carga hidráulica 
-,-

(K) Conductividad hidráulica) 

(L) 
Espaciamiento 

Nivel del suelo (N.S.) 

( \ 

1 
1 
1 
1 1 

-- - !_o_l 
\:J...J 

f-;t 
2r 

Figura2. Diagrama generalizado del drenaje subsuperficial. 

En cambio, por drenaje superficial se entiende la remoción de los excesos de agua 
acumulados sobre la superficie del terreno, a causa de lluvias muy intensas y frecuentes, 
topografía muy plana e irregular y suelos poco permeables (Rojas, 1984 ). 

2.1 Componentes de un sistema de drenaje subsuperficial. 

Un sistema de drenes subsuperficiales tiene como objetivo fundamental el control de la 
profundidad de la napa freática, de forma tal que el balance de aguas y sales dentro de la 
zona radicular sea el óptimo para los requerimientos del cultivo en una condición de suelos 
y clima específico. 

Para lograr este objetivo, un sistema de drenes subsuperficiales consta fundamentalmente 
de tres tipos de drenes: laterales, colectores y dren principal. Los drenes laterales 
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generalmente se disponen paralelos unos a otros y tienen como misión principal el control 
de la profundidad de la napa. Los drenes colectores, aunque eventualmente también 
drenan el terreno adyacente, su misión fundamental es transportar el agua extraída por los 
laterales hasta el dren principal donde se produce la descarga del sistema. El dren 
principal, que puede .5er artificial o natural (río, estero, otro.), es el que en definitiva recoge 
los excedentes provenientes de varios sistemas. 

3. Consecuencias del Mal Drenaje. 

Usualmente, se considera que el principal efecto del mal drenaje es el daño a la 
productividad agrícola. No obstante, existen otras consecuencias, directas o indirectas, las 
cuales se presentan en las Figuras 4, donde se muestran los efectos del mal drenaje en el 
interior del suelo. 

Figflra 4. Efectos del mal drenaje en el interior del suelo 
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En el Cuadro 1 se presenta una comparación del efecto entre suelo bien drenado y mal 
drenado a diversos factores del suelo. 

Cuadro 1. Consecuencias del mal drenaje 

-- --
Factor Suelo Bien Drenado Suelo Mal Drenado 

Aireación del Suelo 15 - 20 % oxígeno Menos de 5% de oxígeno 

Temperatura del suelo Normal 1 a 5 o e mas baja 

Disponibilidad de nutrientes Normal Escasa a nula 

Trabajabilidad y capacidad Soporta peso sin destrucción de su Se destruye estructura del suelo y éste 
¡ de soporte del suelo estructura, ni compactación se compacta fácilmente 

Mecanización Preparación de suelos óptima en Deficiente preparación de suelo y con 
calidad y oportunidad retraso. 

r Problemas Sanitarios 

-- -- -- --
Normales Se acentúan problemas en plantas, 

aninales y humanos. 

J Daños a Infraestructura Mejor mantención 
Mayor daño y menor vida útil (Ej .: 
caminos) 

4. Reconocimiento y Diagnóstico de Problemas de Drenaje. 

La experiencia indica que los distintos problemas de drenaje poseen características propias, 
que los hacen únicos. Es decir, ningún proyecto es idéntico a otro, razón por la cual es 
imprescindible un reconocimiento y un diagnóstico de cada situación. 

4.1. Reconocimiento. 

El reconocimiento de problemas de drenaje tiene como objetivo evaluar las condiciones 
generales del área determinando sus problemas existentes o potenciales. Consiste en una 
inspección del área desde puntos fácilmente accesibles, en la época cuando se manifiestan 
marcadamente los problemas de drenaje. Esta visita debe completarse con las opiniones e 
impresiones de las personas que habitan el lugar. 

En el reconocimiento existen dos etapas: recopilación de antecedentes y reconocimiento de 
campo. 
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4.1.1. Recopilación de Antecedentes. 

Debe reunirse toda la información existente sobre el sitio en cuestión, como por ejemplo, 
fotografías aéreas, mapas, estudios anteriores, informes, publicaciones y opiniones de 
personas conocedoras del tema y del área. 

4.1.2. Reconocimiento de Campo. 

En esta etapa es imprescindible la participación de los agricultores, con los cuales se debe 
hacer conjuntamente el recorrido de terreno. 

En este recorrido de campo se recomienda obtener la siguiente información: 

~ Observación de síntomas de mal drenaje, ya sea en plantas, suelo y /o animales. 

~ Delimitación de áreas de saturación e inundación. 

~ Delimitación de áreas de aporte de agua por escorrentía, que pueden ser laderas 
adyacentes o predios ubicados aguas arriba. 

~ Evaluación de las descargas de las aguas, pudiendo ser cauces naturales o zonas 
más bajas (quebradas). 

Es importante inspeccionar lo relacionado a capacidad, estado de mantención, ubicación y 
desnivel disponible para la descarga de las aguas. 

~ Identificación de limitantes del suelo. 

Las características de textura, estructura y estratificación, son determinantes en la formación 
de problemas de mal drenaje. 

~ Identificación de limitaciones de topografía. 

4.2. Diagnóstico. 

Posterior al reconocimiento, se realiza un diagnóstico del problema, el cual debe entregar la 
siguiente información: 

~ Identificación de las causas del problema. 

~ Identificación de las fuentes de exceso de agua. 
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~ Proposición de posibles soluciones del problema, con sus costos y beneficios 
estimativos. 

~ Recomendación de estudios específicos para un proyecto posterior más detallado, ya 
sea de factibilidad o de diseño (topografía, agrología, hidrología, otros) 

5. Causas del Problema 

El exceso de agua sobre el suelo o en el interior del mismo, puede ser ocasionado 
principalmente por la conjunción de uno o más de los siguientes factores: precipitaciones, 
inundaciones, riegos, suelo, topografía y filtraciones. 

5.1. Riegos. 

El uso de prácticas inapropiadas tales como: riego tendido, riego nocturno, tiempos 
excesivos y volúmenes incontrolables, provocan pérdidas excesivas por escurrimiento 
superficial y por percolación profunda. El primero se acumula en las depresiones del 
terreno, y el segundo contribuye a una rápida elevación de la napa freática. 

5.2. Suelos. 

Las características de textura, estructura y de estratificación, son determinantes en la 
formación de problemas de mal drenaje. Los casos más importantes al respecto son los 
siguientes: 

a) Suelos de texturas finas (arcillosas), y de estructura masiva en la estrata superficial, 
tienen una baja velocidad de infiltración. 

b) Ocurrencia de depósitos de limo en la superficie de los suelos, formando costras que 
impiden la infiltración. 

e) Suelos estratificados, particularmente aquellos que se encuentran en planos 
depositacionales de ríos ("vegas") o de cenizas volcánicas, presentan estratos que se 
comportan como impermeables e impiden el movimiento vertical del agua. 
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5.3. Topografía. 

Se distinguen tres casos característicos, en que la topografía es causante del problema de 
drenaje. 

a) Topografías muy planas (< 0,5%), que impiden el libre escurrimiento de las aguas y 
con frecuencia causan acumulación superficial. Este efecto se agrava con la existencia 
de microrelieve con pequeñas o medianas depresiones. 

b) Suelos de lomaje, de topografía ondulada, tienen un alto escurrimiento superficial y los 
excesos se acumulan en las depresiones. Si éstas no poseen una adecuada salida 
natural, se presentan severos problemas localizados. 

e) Microrelieve con depresiones pequeñas y medianas, que dificultan el movimiento 
superficial del agua. 

5.4. Filtraciones. 

En este caso la recarga proviene de aguas externas al área de mal drenaje, tales como: 
pérdidas por filtración en cauces naturales y/o canales que cruzan el área afectada; 
percolación de regadíos realizados en zonas o áreas más elevadas topográficamente; flujos 
subterráneos provenientes de zonas vecinas situadas a una cota igual o superior; existencia 
de agua artesiana en el subsuelo, exceso de aguas superficiales e infiltración provenientes 
de lagos, embalses, cauces naturales y canales situados fuera del área afectada. 
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SALINIDAD DE LOS SUELOS Y TÉCNICAS DE RECUPERACIÓN 

Uno de los problemas más serios asociados a la agricultura en regiones áridas y semiáridas es la 
acumulación de sales solubles en el suelo, en cuyo caso su principal efecto es dificultar el 
desarrollo y productividad de los cultivos. 

En la zona en estudio las aguas cargadas de sales, tanto subterráneas (manto freático ), como 
superficiales (riego) ingresan al suelo y se acumulan en el perfil, cuando los lavados no son 
adecuados. 

La salinidad queda expresada a través de la Conductividad eléctrica en el extracto de saturación 
mediante la unidad milimhos por centímetro a 25°C (mmhos/cm). La nueva unidad de medida en 
el Sistema Internacional es el Siemens por metro (S/m), que tiene la siguiente equivalencia: 

1 S/m = 10 mmhos/cm 

EFECTOS DE LA SALINIDAD SOBRE LAS PLANTAS Y EL SUELO 

l. Efecto osmótico de las sales disueltas en la solución suelo. 

La presencia de sales disueltas en la solución del suelo exige un mayor esfuerzo por parte de las 
plantas para absorber el agua a través de sus raíces. Este esfuerzo se traduce en que parte de la 
energía de origen metabólico de que dispone la planta se dirige a la absorción de agua en 
detrimento de otras funciones que también requieren energía, como crecimiento, floración, etc. 

Cuanto mayor es la concentración salina del agua del suelo, mayor es la presión osmótica que las 
plantas han de superar y puede llegar un momento en que la absorción de agua se detiene. Por 
esta razón los síntomas de salinidad coinciden con los de sequía y esto explica la aparente 
paradoja de que las plantas experimenten sequía en tierras con abundancia de agua salina. 

2. Efectos del sodio adsorbido. 

Altos porcentajes de sodio en el complejo de cambio, es decir, elevados valores del Porcentaje de 
Sodio Intercambiable (PSI), tienen un efecto importantísimo sobre la estructura del suelo. 
Además, la presencia de sodio puede crear problemas de toxicidad. 

3. Toxicidad 

Algunos iones producen efectos tóxicos en las plantas, incluso en concentraciones muy inferiores 
a las necesarias para perjudicar a los cultivos vía efecto osmótico o vía dispersión de los coloides. 
El mecanismo mediante el que se produce la toxicidad no es bien conocido y posiblemente es 
distinto en cada caso. 
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En general el problema de la toxicidad es más frecuente en especies arbóreas o plantas leñosas de 
hoja perenne que en plantas anuales. Los iones que con más frecuencia ocasionan toxicidad son 
el sodio, cloruro y boro, aunque otros oligoelementos también puedan causar estos problemas. 

CLASIFICACIÓN DE LOS SUELOS SALINOS 

Existen varias clasificaciones para los suelos salinos, la más utilizada es la propuesta por 
Richards (1964), que utiliza fundamentalmente dos parámetros para identificar a los suelos, la 
Conductividad Eléctrica del extracto de saturación (CE) y el Porcentaje de Sodio Intercambiable; 
a partir de estas características se puede diagnosticar el tipo de suelo salino, los problemas que 
causa y el método de recuperación. En el Cuadro 1 se presentan las categorías de suelos. 

Cabe señalar, que Pizarro (1985), señala la división entre los suelos normales y salinos en 2 
dS/m, y la división entre los suelos normales y sódicos en 7 PSI, sin embargo, la clasificación 
propuesta en la presente Consultoría es corroborada en Soil Survey Division Staff (1993 ), 
Carrasco (1991) y Junta de Extremadura ( 1992), entre otros. 

l. Suelo Normal 

Cuadro N°l 
Categorías Suelos Salinos 

Tipo de Suelo 
CE e 

dSm-1 

Normal <4 

Salino >4 

Sódico <4 

Salino - Sódico >4 

Fuente: Rrchards, L.A., 1964. 

PSI 
o¡o 

<15 

<15 

>15 

>15 

En los Suelos Normales las sales disueltas en la solución suelo y el sodio adsorbido por el 
complejo de cambio se encuentran por debajo de los límites perjudiciales. En este tipo de suelo la 
CE es menor a 4 dSm-1 y el PSI es menor a 15%. 

2. Suelo Salino 

Los Suelos Salinos son aquellos que contienen en la solución del suelo una concentración de 
sales (elevada CE) suficiente para restringir el desarrollo de los cultivos. En cambio tienen poco 
sodio adsorbido (PSI<l5%), por lo que la estructura no se ve afectada. El pH puede variar entre 7 
y menos de 8,5. 

Bo!etln TJ:cnlco :V~¡ 2 2 
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Los efectos de los suelos salinos consisten en una disminución de los rendimientos de los cultivos 
por el efecto osmótico de las sales disueltas. Según la naturaleza de estas sales pueden 
presentarse problemas de toxicidad. Debido a que tienen muy poco sodio adsorbido y al efecto 
floculante de las sales disueltas, estos suelos tienen buena estructura; su permeabilidad es igual o 
mayor a la de suelos similares no salinos. 

Técnicas de Recuperación 

Sólo existe un procedimiento de hacer descender el contenido de sales de la solución del suelo 
hasta niveles tolerables por los cultivos: el lavado de sales. Hay una serie de técnicas auxiliares 
como los subsolados, mezclas de suelos, etc. Y unas prácticas agrícolas que aminoran el efecto de 
las sales, como ciertas prácticas de riego, elección de abonos, etc., pero la única manera de 
eliminar las sales del suelo es mediante su lavado. 

El lavado consiste en pasar a través del suelo una cierta cantidad de agua que arrastre consigo las 
sales. Puede tener dos finalidades diferentes: 

a) Reducir la elevada salinidad inicial del suelo (lavados de recuperación). 
b) Impedir que el suelo se resalinice como consecuencia de aportes de sales del agua de 

riego, agua freática, etc. (lavados de mantenimiento). 

3. Suelo Sódico 

Los Suelos Sódicos son los que contienen la suficiente proporción de sodio adsorbido (PSI> 15%) 
para provocar la dispersión de los coloides y en consecuencia la pérdida de estructura del suelo. 
En cambio, el contenido de sales de la solución del suelo es bajo (CE< 4 dSm-1

). 

La reacción de estos suelos varía según el PSI y la presencia o ausencia de carbonatos o 
bicarbonatos. El pH va desde 8 hasta más de 9,5. 

Las dos características de los suelos sódicos, es decir, levado porcentaje de sodio adsorbido y 
baja concentración de sales en la solución del suelo, actúan en el mismo sentido de dispersar los 
coloides. En consecuencia los suelos sódicos ven fácilmente deteriorada su estructura: las arcillas 
se dispersan y son arrastradas por el agua, acumulándose a pocos centímetros de profundidad, lo 
que crea una capa pesada de estructura prismática o columnar, poco permeable y asfixiante. La 
capa superior presenta textura gruesa y quebradiza. Asimismo, la materia orgánica puede 
dispersarse y disolverse, depositándose en la superficie, la que da un color oscuro característico. 

Las consecuencias de la pérdida de estructura son una disminución en la permeabilidad del suelo, 
lo que dificulta el drenaje y una menor aireación, que crea problemas respiratorios a las raíces, 
que asimismo tienen una mayor dificultad mecánica para penetrar a través de los poros del suelo. 

Además del efecto descrito, el sodio puede causar problemas de toxicidad. 

Bo!ethz :Técnico _/Vú 2 3 
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Técnicas de Recuperación 

El lavado de sales no arrastra el sodio adsorbido. En cambio puede ser contraproducente porque 
disminuye la concentración de sales disueltas, lo que facilita más el efecto dispersante. La 
recuperación de un suelo sódico exige disminuir el PSI hasta valores aceptables, o lo que es lo 
mismo, reemplazar parte del sodio adsorbido por otros cationes, generalmente calcio. Esto se 
consigue de diversas fonnas, pero todas tienen en común la adición de calcio bien en fonna de 
enmiendas de yeso, cloruro calcico, etc., o bien mediante la movilización del que pueda haber en 
el suelo en fonna poco soluble. 

4. Suelo Salino-Sódico 

Los suelos salinos-sódicos presentan alta concentración de sales en la solución del suelo (CE> 4 
dSm-1

) y alto porcentaje de sodio adsorbido en el complejo de cambio (PSI > 15%). El pH rara 
vez es mayor que 8,5. Su apariencia es parecida a la de los suelos salinos, así como su 
comportamiento general, salvo en un detalle fundamental: si un error en el diagnóstico conduce a 
aplicar la técnica de recuperación típica del suelo salino, es decir, el lavado de sales, el suelo 
salino-sódico en vez de convertirse en normal puede pasar a sódico, con las consecuencias ya 
conocidas de pérdida de estructura. 

En este tipo de suelo (al igual que en suelos salinos), los rendimientos de los cultivos se ven 
reducidos por efecto osmótico de las sales disueltas. Asimismo, como ocurre en los suelos 
sódicos, presentan problemas de toxicidad debido al alto PSI. Pero en cambio se diferencian de 
los suelos sódicos en que los salino-sódicos pueden mantener su estructura cuando el efecto 
dispersante es contrarrestado por el efecto floculante de las sales disueltas; naturalmente esto 
depende de la concentración de sales, del PSI y de los demás factores que interviene la 
dispersión. 

Técnicas de Recuperación 

En estos suelos hay que rebajar el PSI por medio de la adición de calcio y eliminar las sales 
disueltas por medio de lavados. Es fundamental realizar la recuperación por el orden descrito; de 
esta forma el suelo pasa por las fases siguientes 

adición de calcio lavado 
Salino-sódico ---------. salino _______ _. normal 

Si se invierte el orden y se aplican lavados antes de rebajar el PSI, se pasaría de la situación 
inicial de suelo salino-sódico a la de suelo sódico, y en esta nueva situación, al no haber sales 
disueltas en cantidad suficiente, el valor dispersante del sodio puede disgregar la estructura de 
forma que al intentar aplicar después los lavados, éstos se desarrollarían con dificultad por la baja 
permeabilidad del suelo sin estructura y, aunque pudieran lavarse las sales, permanecerá el 
problema de la pérdida de la estructura. 
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Es tan prioritario evitar el deterioro de la estructura que existe una técnica de recuperación de 
suelos salino-sódicos mediante el empleo de lavados con diluciones sucesivas de agua muy salina 
y de Relación de Adsorción de Sodio (RAS) relativamente bajo. De esta forma la floculación se 
mantiene y el sodio adsorbido va siendo reemplazado por los cationes divalentes del agua de 
lavado. 
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GLOSARIO 

Extracto de saturación: Es la solución que se extrae al suelo cuando éste contiene agua a su 
porciento de saturación (que corresponde a un contenido de humedad). 
Presión osmótica: Corresponde a la fuerza con que es retenida el agua del suelo. 
Complejo de intercambio: Son los constituyentes en la superficia activa de los suelos (orgánicos 
e inorgánicos) que son capaces de intercambio de unión en solución con otro. 
Porcentaje de Sodio Intercambiable (PSI): Grado de saturación con sodio del complejo de 
intercambio. 
Absorción: Proceso por el cual una sustancia es retenida por otra, por ejemplo: entrada de agua 
al suelo, o de agua, nutrinetes y otras sustancias a las plantas. 
Adsorción: Concentración excesiva d moléculas o iones en una superficie, incluyendo cationes y 
aniones intercambiables en las partículas del suelo. 
Relación de Adsorción de Sodio (RAS): Es una relación para extracto del suelo y aguas de 
nego, que se usa para expresar la actividad relativa de iones de sodio en reacciones de 
intercambio con el suelo. 
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COMUNIDADES DE OBRAS DE DRENAJE 

-> 
ongenieros ~llores 

Las Comunidades de Obras de Drenaje corresponden a un grupo de personas, dos o más, que 
aprovechan obras de drenaje o desagüe en beneficio común. 

El objetivo de estas organizaciones es la mantención, operación y reposición de las obras de 
drenaje, así como también enfrentar los costos que esto implica. 

Los drenajes o sistema5 de drenajes son todos los cauces naturales o attificiales que son 
colectores de aguas q¡;e se extraen con el objeto de recuperar terrenos que se inundan 
periódicamente, desecar ter::enos pantanosos o vegosos y deprimir niveles freáticos cercanos a la 
superficie. 

Las Comunidades de Obras de Drenaje se pueden organizar de la misma forma que las 
Comunidades de Aguas, esto es, extrajudicialmente, mediante escritura pública suscrita por todas 
las personas beneficiarias de la obra de drenaje y otra judicial. Esta última requiere un acto 
jurídico y administrativo complejo, que comprende desde la revisión técnica y jurídica de los 
antecedentes presentados, hasta su anotación en el Libro Registro de Comunidades de Obras de 
Drenaje. El proceso judicial se hace ante un juez de la comuna en que se encuentre ubicado 
cualquiera de los predios del desagüe. 

Los beneficiarios de los sistemas de drenaje corresponden a las personas que los utilizan para 
desaguar sus propiedade5 y quienes aprovechan las aguas provenientes del mismo. Estas mismas 
personas, como integrantes de la Comunidad de Obras de Drenaje, son los responsables 
obligatorios de mantener los cauces u obras que constituyen el sistema de drenaje, acorde con lo 
establecido por la Ley. 

Por otra parte, los beneficiarios de este tipo de organización tienen derecho a un voto por cada 
hectárea que posean afectas a este sistema, salvo que ellos mismos acuerden otra cosa. 

La Comunidad de Obra> de Drenaje es administrada por un Directorio nombrado por la Junta 
General de Comuneros (comuneros con derecho a voto), el cual tendrá los deberes y atribuciones 
que determinan los Estatutos. Sin embargo, siempre es la Junta General de Comuneros la primera 
autoridad y el órgano base. 

Todos los asuntos más importantes que interesen a la Comunidad deben resolverse en asamblea 
general de comuneros. 

¡ 
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Constitución de la Comunidad de Drenantes 

¡>x.L.v..;.J, ,.,¡.,, 
[i~~~~~~~res 

Para f01mar una Comunidad de Drenantes, será necesario, además de la constitución de becbo o 
independiente de ésta, seguir el proceso legal CO!Tespondiente con la nonnativa vigente de 
acuerdo a lo establecido en el Código de Aguas. 

La Comunidad de Drenantes se organizará por escritura pública suscrita por todos los titulares de 
derechos que se conducen por la obra común. 

El Juez del lugar en que esté ubicado cualquiera de los predios de desagüe declarará la existencia 
de la Comunidad y fijará los derechos de los comuneros. 

Declarada por el Juez la existencia de la Comunidad, en un comparendo con todos los 
beneficiarios, y fijados los derechos de los comuneros, se elegirá el Directorio. 

Llevado todo este proceso en acuerdo con todos los integrantes de la Comunidad de Drenantes 
fom1ada, todos los acuerdos y resoluciones establecidas en el comparendo serán notificados 
públicamente de acuerdo al Artículo N° 188 del Código de Aguas y en fom1a ordinaria indicada 
en el Código de procedimiento Civil. 

Se destaca que las personas interesadas que no hayan asistido al comparendo, a la escritura 
pública o no se les haya asignado lo correspondiente, podrán presentar sus reclamos 
posteriormente en juicio sumario. 

En definitiva, la Comunidad de Drenantes se entenderá organizada por su registro en ]a Dirección 
General de Aguas. Es importante tener presente que sólo después de efectuado el registro se 
entenderá organizada la Comunidad de Drenantes y, en consecuencia, se puede practicar la 
inscripción en el Conservador de Bienes Raíces. 

Se describen a continuación los antecedentes necesanos que debe contener la escritura de 
organización de la Comunidad de Drenantes. 

Nombres, apellidos y domicilios de los comuneros 
Nombre, domicilio y objeto de la comunidad 
Nombre de las obras que se realizarán y que están sometidas a su jurisdicción 
Nombre y ubicación de los predios o establecimientos involucrados en las obras de drenaje 
Bienes comunes 
Número de miembros que formarán el Directorio 
Atribuciones que tendrá el directorio o los administradores, fuera de las que confiere la Ley 
Fecha anual en que debe celebrarse la Junta General Ordinaria 
Otros pactos que acuerden los comuneros 

El domicilio de la Comunidad será el que acuerden los interesados por mayoría de votos. 

Se destaca que el costo de estos procedimientos son de cargo del interesado. 



_l~Sftt(!/o..I__/;ro.J:.~!!!:.Sld.~ .. ~e R_c:..~':!j;craci6n :/¿ T')~t;\·:"i(J\ co_n .. :~(q_Lf::.~~~f!.!laie _!i!:ct0:.!~~.:jr~ ,f<:.:~!f.ttt!_s·co 
Comi.;·j,)J! :Vad,ma! de RiegC; 

Finalmente, la inscripción de las Obras de Drenaje deberá contener las siguientes menciones: 

Nombre y domicilio de la comunidad 
Obras de drenaje sometidas a su jurisdicción 
Superficie involucrada en la obra de drenaje 
Notaría y fecha de escrirura de la constitución 
División de los derechos entre los comuneros 

Responsabilidades del Directorio de la Comunidad de Drenantes 

Considerando que los as~1ntos de la Comunidad de Drenantes son tratados en la asamblea general 
de comuneros, guiada por un Directorio nombrado por la Junta General de Comuneros, máxima 
autoridad, a continuación se describen las materias más importantes a tratar en cada una de estas 
reumones 

Elección del Directorio 
Acuerdo sobre el presupuesto de gastos y las cuotas que deben pagar los comuneros 

Pronunciamiento y decisión sobre aceptar o rechazar la memoria y la cuenta de inversión del 
Directorio 
Nombramiento de inspectores para el examen de cuentas 
Fijación de sanciones a los deudores morosos 
Cualquier materia qae se proponga y sea de interés para la organización 
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La Ley N°18.450 h un Programa de Fomento a la 

lnverstón en Obr s Menores de Riego y Drenaje dir~í

do por el Estad de Chile, que opera mediante un 

~i.~tema de Conc r:~o:~ rúbliC03 poro que 103 ogncul-

La Com1sión Nacio ~ ~ de R1ego (CNR) tiene la res

ponsabilidad de adm)~strar la Ley N°18.4 SO que 

permite al sector privadO'o~tcner subsidios de hasta 

un 7S% para acceder a infra'C'structura y sistemas de 

riego tecnificado y drenaje que permiten modernizar 

su agricultura para hacerla más competitiva. 

La Ley otorga subsidios a proyectos de riego y drena· 

je cuyo costo no supere las 12.000 UF en el caso de 

proyectos IndiVIduales, n1 sobrepase las 24.000 UF 

en el caso de ser proyectos presentados por organi

zaciones de usuanos de aguas. 

CONCURSOS DE DRENAJE 

Pueden part1c1par los Pequenos Agncultores, l:.mpre

sarios Medianos y Comumdades de Drenaje, inclui

das las que no estan legalmente constituidas. parti

cipando con proyectos de construcción y de repara

ción de obms de drenaje. 

Los beneficiarios de INDAP pueden solicitar pro

financiamiento de las obras. 

FUENTES DE INFORMACIÓN 

~ .· Diario Oftctal 
~ Diario de Ctrculactón Nactonal 

• Ofic1nas de CNR, Dtrección de Obras 
Hidrélulicas. INDAP, SAG o profesionales de 
empresas de transfcrencta tecnológtca 

de Riego N° 18.450 

a la iniciativa privada !! 

"Estudio y Propuestas de Recuperación de 

Suelos n Mal Drenaje en el Sector Bajo del Huasco" 

diseñ á y evaluará económicamente la construcción de 

na red de colectores de aguas de drenaje para dar 

solución al problema de Huasco Bajo. 

Posteriormente, los agricultores podrán postular. 

individual o colectivamente, a los subsidios estatales 

para la construcción o mCJOramtento de cualquier tipo 

de obra de drenaje a través de la Ley w 18.4 so. 

CICA lo~eoieros Coosaltores 

Barcelona 21 79. Providencia, sanrrago. Cllll l. 

rono 56 2 231 71 26 1 ax 56 2 233.70.41 

Lmarl: r.lcnllrdc.c 

URI. W\'IW.rdc el/crea 

ESTUDIO Y 
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SUELOS CON MAL 
DRENAJE EN EL 
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ESTUDIO Y PROPUE STA DE R ECU P ERAC ION 
DE SUELOS CON MA L DR ENAJE EN EL 

SECTOR B AJO DEL HU ASCO 

o~etivo del royecto es contribuir al desarro
y economlco del Valle del Huasco mediante la 

lbili1tacíón de los su el mal drenados. 

Identificar las zon s susceptibles de drenar en fun
ción a la viabilidad técnica, productiva, económica y 
ambiental. 

Elaborar una propu a técnica de evacuación del 
exceso del aQua del il de suelo, la que comprende 
la tdentiftcactón, pre·d eño y costos del sistema de 
drenaJe pnnctpal. 

Proponer un plan de desa llo agrfcola para toda el 
área 

• orar un plan de 
man · integral del 
agua dl! naje y 
riego. 

• Elaborar una meto-
dülvgfll pllrll lll 
formación de una 
Comunidad de 
Drenantes. 

Disenar una unidad de experimentación que quede en 
operación una vez terminado el proyecto. 

Desarrollo del 

La zona de proyecto se ubica en 
Regtón de Atacama, provincia de 
Huasco, abarcando localidades de las 
comunas de Fretrina y Huasco. 

El área se caracteriza por tener un 
clima mediterránea perárido, seco 
con influencia de humedad marltima y 
con neblinas persistentes, y suelos 
aluviales y de piedmont con mal 
drenaje y elevad a sa 1 i nid ad. 

La totalidad de los 154 
identificados dentro del 
estudio abarcan una superfici 
897,8 ha, de las cuales el 
(804,8 h~) cnrrP.c;pnnrlen 
drenaje ti m ita do. 

os por canales 
cuarta s del rlo Huasco, 

o que es conducida por 
una Infraestructura hidráulica en 
regular estado debido a la falta de 
mantención y obras de mejoramiento. 

La actividad productiva que surge del 
aprovechamiento de los suelos de la 
zona se basa principalmente en la 
producción frutlcola de olivos, que da 
origen a un fruto de tradición y 
cultura que caracteriza el área de 
proyecto. 

Proyecciones del Estudio 

A traw~s del mejoramiento del 
drenaje se esperarla: 

• Incorporación de sue l os a la 
producción agrrcola 

• Mejorar la calidad productiva 
del suelo 

• Aumentar la diversificación 
de especies frutales y 
hortrcolas por adaptabilidad 
de más especies agrrcolas 

• Aumentar los rendimientos y 
calidad de la producción 
agrrco l a vla mejoramiento de 
la calidad de l suelo y 
transferencia tecnológica 

• Mejorar 
de los 
familias 
de vida 

el nivel de ingresos 
agricultores y sus 

y por ende su calidad 
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CANALES 



L,,wc/í~~· prtJfJll<!.\lO.I' de reci!J3!!'acion JL' Hielo., ,•on illtil ar.ma¡e <!11 L'l 'n /llr ha!l! etc/ 1 luas,·o 
('m"~',¡" \a,·innal de R1,·go - ...C:.'"U\.I7\, 

Ingenieros consultores 

Foto N°]. Compuerta, vista lateral. 

Foto N°3. Descarga al río. Foto N°4. Sección de canal. 

A m• ro 11. 1 R,~~iHro l·oro~rcíth ''ele C(/nol.:s - 1 



1.,/mllo t pro¡me.1WS de rectt{!_<~racion .1<' ,,udm con mul dreno/e en ,•/ H't tor ha;n de¡ 1 luas,·o 
( rm¡¡,intt \adt>!lúl dr! Rh:gv-

Foto N°6. Término de canal. 

Foto N°7. Término de canal, vista lateral. 

Anexo 11.1 



\Wdw 1 1!ff!Jl!..l<''tas .ic r<'i tljh'Jncian de .\ucf¡,, ~.;.OII111t_tl druw¡c c'll d )('L ''" /1a¡" t/('//lun~co 
( o/1/1\11111 'lt~t Ít111u! d,• f?ic:to 

Foto N°9. Compuerta cana/tronco, vista posterior. 

Ingenieros coru¡ultores] 

Foto N°ll. Sección de canal. Foto N°12. Sección de canal, vista opuesta. 

Re.I!.Mro Foto;.;rci!ic o de• ('anales - 3 



btudio \'f?!'~J¡Jue.,tas de re.!:...!:!P.:racT0/1 de wclo., t'OII mal dr.~tlilj<' <'11 el 1Cc. tor "'!1" del 1 /uwt·,;.;,o ______ _ 
( 0111/lillll \ü< /11/1<¡/ d,• f?h•I!O lngenler~ consulto~ 

Foto N°/3. Sección de canal. Foto N°14. Sección de canal, vista opuesta. 

Foto N°16. Sección de canal. 

Allt>\'ll 11.1 



Foto N°17. Sección de canal, vista opuesta. 

A11em 11.1 Rt'.l!.l\fro f·olo~rcl/icn Je Cona/es - 5 



Canal Las Tablas 

Foto N°2l.Compuerta Canal derivado Bellavista. Foto N°22. Compuertas, canales derivados, vista posterior. 

Foto N°24. Sección de canal. 
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L\ltufl 1 llJJ"•'J.>IIt',tas eh rl'iJ!J!..~rttdon J, 
( (11/f/\/IIT/ \,¡. 'Í<I/It{/ d<' /?¡.·~!<1 

Foto N°29. Canoa, vista lateral. 

Foto N°3 l . Bocatoma. Foto N°32. Sección de canal. 
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( 0111 1 1<111 \ "'· 1011<1! <1<' /( 11'1'0 

Foto N°33. Sección de canal. 

Foto N°35. Bocatoma, parte media. 

Auew 11.1 

' Ingenieros consultores 

Foto N°34. Bocatoma, inicio del canal. 

Foto N°36. Bocatoma, parte inicial 
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! '1_ l 
Ingenieros consultores 

t •11111'11111 \rt< /111/rtl ,¡,, l?iego 

Foto N°38. Paso bajo camino, vista opuesta. 

.IIIC.'WJ /1.1 Re!!istro F(ltográjh-o de ('ana/c.~ - 10 



. - J Ingenieros consultores 

Foto N°41. Sección de canal. Foto N°42. Sección de canal, vista opuesta. 

Foto N°43. Compuerta metálica. Foto N°44. Compuerta metálica. 

lncro 11. 1 Regí.\lro r:otoxrá/ico e k ('ana/e~ • 11 
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Ingenieros consultores 

Foto N°45. Bocatoma, inicio del canal. Foto N°46. Bocatoma, parte inicial y media. 

Foto N°47. Sección de canal. Foto N°48. Canoa. 

.11/( \'0 11 o 1 Rcgi.\11'0 f/(1/ográ/il o dl' r anafe~ - 12 
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ingenieros consult~ 

Canal La (_fzchimz 

Foto N049. Bocatoma, inicio del canal. Foto N°50. Canoa. 

Foto N051. Canoa, vista lateral. 

• Ull''(O 11.1 Regi.sfro ¡;,tognifico de ( 'anal"~ - 13 
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Ingenieros consu~ 

Foto N053. Sección de canal. 

Foto N°56. Sección de canal, vista opuesta. 

. l/ln·o 11. 1 Reg.istro r;(ltogr<flil o de ('ana/e~ - 14 
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ingenk!ros consultores 

Foto JV059. Sección de canal. Foto N°60. Sección de canal, vista opuesta. 

• 1111:\'0 IJ .1 Rcgl.\trv l·olograjiw de ('anafe~ - 15 
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Ingenieros COOSUit()(eS 

Foto N°63. Bocatoma, parte inicial 

.luno 11.1 RegiHro l·otogrú/ico de ( 'mwfeo; - 16 
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l"\tlldio 1 propuv\ta~ de reutfl<'rac!Oil de suelo' <'úl1lllal clt\ Jt(/j<' ,•n ,•i veunr ba¡n dellftw~,:o 
'·aii•Jsi(lll \ ad<~lltll .le IU<!~o 

Foto N'66. Dren Principal, inicio. 

. In ex o l/. '! 

Foto N'67. Dren Principal, continuación 

Foto N°69. Dren principal, continuación. 

'\,-.r::-"'"1...0 .7\.tUl 
ingenieros e~ 

l<t!gistro Fotográfico de !Jr,•nes - 1 
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Ingenieros consultores J 

; , , 

, ) 

Foto N''7Z. Dren Tapado en constntcción. Foto N°73. Dren Principaljimdo Los Placeres . 

. 111('\"0 11.2 



Foto N°77. Dren Fundo Los Placeres Foto ~78. Dren abierto. 

.lnem 11.! Nc!~tstro Folográjico d,• 1 Jr,•ne~ - ·' 



l..w~e{¡,, 1 {'nJPII<'\IO' de recll[h'HICIVII de .llleflt\ nm maf,li'<'llctJ<' <'11 ,.¡ H't ltll' ha¡o clellflla'cO 

Foto N"79. Dren parcela René Hidalgo. Foto N"80. Dren parcela René Hidalgo 

!nexo 11 . .! Re~istro Fologrcijh-o de' 1 Jreile\ - -1 



L~tll<fi,¡ 1' propue.,/as de I'<!UI/It'I'CI<'/Otl J, \IICÍt>l <011 i/ltl/ drt:JiiiÍ<' <'fl •/,e, tor l>aiu dcllluas. o 
1 .¡_J -" 

ingenieros consultores 

Foto N°83. Dren abierto Foto N°84. Dren abierto, continuación 

Foto N°85. Dren principal. 

·lnc. \o 1 1 > 5 



Estudio t· p1 opue,fas dL' recll¡icracion clt• \/Jc/e>\ L·onmul dr<!na¡.: <'Jit·l \Crlor ha¡u del 1 ilWSt'O 

Comisiri11 \,¡,. wntJ! Je Riego 

Foto N°87. Dren principal, continuación 

Foto N"90. Dren Abierto. 

. tnno 11 7 Regís/ro Fo!u-..:nilir·o de~ /)rem!' - tí 



Foto N°93. Dren Abierto, acercamiento Foto N°94. Dren Abierto, acercamiento. 

lne.\"u JI . .! l<eKiSfm Fotol!.r<Í/ico de 1 J1w1e.\ - 7 
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