
',' 

., , J ,' 

76 



' ' 

. 

PLANOS 

\ __ 

1 

1 ¡· 
.
. 
·· 

!:: 



. I . 

ANEXO A: 

M.ODELAMIENTO HIDRÁULICO 
. '- \ 

Tr=100años ;.Q=419m
3
/s 

' ·  
o 

1 



Cuadro Nº A.1 Resultados del modelamiento del Río lea en la zona de estudio considerando una protección de altura preliminar en la margen izquierda {T r-100 años). 

MODELAMIENTO HIDRÁULICO HEC-RAS 

Vel Q 
Crit E.G. Vel Flow River Min w.s. E.G. 

Tot Tot 
'w.s. Elev Slope left Sta 

al 
Ch El Elev 

al 
Area 

(m
3 

(m) (m) (m) (m)
(m/m (m/ (m/ 

(m2) 
/s) ) s) s) 

3+.180 419 389.8 395.0 393,.4 395.5 0.001 1.8 2.8 149.4 

3+160 419 390.3 394.9 - 395.5 0.002 2.0 3.2 131.6 

3+120 419 390.4 394.9 - 395.4 0.002 1.6 2.7 153,0 

3+100 419 390.5 394.9 - -- 395.3 0.002 1.9 2.6 158.9 

3+080 419 390.S 394.7 - 395.3 0.002 · 2.0 2.9 144.3 

3+040 419 390.3 394.7 - 395.1 0.001 1.8 2.4 175.8 

3+020 419 390.3 394.7 - 395.1 0.002 1.7 2.4 172.2 

3+000 419 390.2 394.7 - 395.1 0.001 1.8 2.4 178.5 

2+980 g19 390.0 394.6 - 395.0 0.002 2.0 2.4 171.8 

2+960 419 390.0 394.5 - 395.0 0.002 2.1 2.6 161.3 

2+940 419 390.3 394.4 - 394.9 0.002 2.3 2.8 148.6" 

2+920 419 390.1 394.S - 394.9 0.001 1.6 2.4 174.0 

2+900 419 390.1 394.5 - 394.8 0.001 1.5 2.1 201.5 

2+880 419 390.1 394.5 - 394.8 0.001 1.4 2.1 199.4 

2+840 419 389.7 394.4 - 394.7 0.001 1.3 2.4 177.9 

2+820 419 389.5 394.4 - 394.7 0.001 1.3 2.2 189.3 

2+800 419 389.5 394.4 - 394.7 0.001 1.5 2.0 207.7 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top 
Widt 

h 

(m) 

42.2 

40.0 

47.8 

56.0 

58.4 

65.4 

66.6 

65.7 

63.4 

59.S

58.9 

61.9 

64.2 

64.6 

58.9 

60.3 

61.5 

Fuente, Elaboración propia 

BORDE LIBRE PROFUNDIDAD DE SOCAVACIÓN 

Frou Prote Altur Tiran Coef. Coef. Expo (Leve 
Prof. 

Soca 
Shear Soca 

de# B.L Hidrá Contr Perio Dm nent Coef. diev) 
Total 

y c. a 
vació 

v. 

Chl Elev máx. ulico do (ts) Elev acc. e 
n 

(N/m 
(m) (m) (m) (m) (m) µ 13 m· X a (m) ts-y

2) 

0.5 48.0 5.3 0.8 395.8 6.1 3.5 0.98 1.00 2.0 0.387 1.23 9.9 4.6 385.2 

0.6 67.6 4.6 0.8 395.7 5.4 3.3 0.98 1.00 2.0 0.387 1.47 9.5 4.9 385.4 

os 50.3 4.5 0:8 395.7 5.3 3.2 0.98 1.00 2.0 0.387 1.29 8.4 3.9 386.S

0.5 47.8 4.4 0.8 395.7 5.2 2.8 0.98 1.00 2.0 0.387 1.34 8.4 4.0 386.5 ... 

0.6 54.4 4.2 0.8 395.5 5.0 2.5 0.98 1.00 2.0 0.387 1.62 9.1 4.9 385.6 

0.5 37.S 4.5 0.8 395.5 5.3 2.7 0.98 1.00 2.0 0.387 1.26 8.2 3.7 386.S

0.5 37.S 4.4 0.8 395.S 5.2 2.6 0.98 1.00 2.0 0.387 1.32 8.4 3.9 386.3 

0.5 36.9 4.5 0.8 395.5 5.3 2.7 0.98 1.00 2.0 0.387 1.23 8.2 3.7 386.S

0.5 42.7 4.6 0.8 395.4 5.4 2.7 0.98 1.00 2.0 0.387 1.28 8.6 4.0 386.0 

0.6 47.0 4.5 0.8 395.3 5.3 2.7 0.98 1.00 2.0 0.387 1.36 8.8 4.3 385.7 

0.6 59.7 4.2 0.8 395.2 5.0 2.5 0.98 1.00 2.0 0.387 1.55 8.9 4.7 385.6 

0.5 36.9 4.4 0.8 395.3 5.2 2.8 0.98 1.00 2.0 0.387 1.23 7.9 3.5 386.6 

0.4 26.9 4.5 0.8 395.3 5.3 3.1 0.98 1.00 2.0 0.387 0.99 6.9 2.4 387.6 

0.4 26.5 4.4 0.8 395.3 5.2 3.1 0.98 1.00 2.0 0.387 1.01 6.8 2.5 387.7 

0.4 33.8 4.6 0.8 395.2 5.4 3.0 0.98 1.00 2.0 0.387 1.15 8.0 3.4 386.3 

0.4 30.2 4.9 0.8 395.2 5.7 3.1 0.98 1.00 2.0 0.387 1.05 8.0 3.1 386.4 

0.4 27.0 4.9 0.8 395.2 5.7 3.4 0.98 1.00 2.0 0.387 0.91 7.3 2.4 387.1 



Q 
River Min w.s.

Tot 
Sta Ch El Elev 

al 

(m
3 

(m) (m)
/s) 

' 2+780 419 389.3 394.4 

2+760 419 389.5 394.4 

2+740 419 389.3 394.4 

2+720 419 389.1 394.3 

--· 2+700 419 · 31}9.0 394.3 

.2+680 419 389.0 394.3 

2+640 419 389.3 394.1 

2+6;m 419 389.2 394.1 

2+6@0 419 389.0 . 394.0 

2+580 419 389.1 394.0 

.,2+560 419 388.8 393.9 

2+540 419 388.6 393.9 

2+520 419 389.0 393.9 

2+500 419 388.9 393.9 

2+480 419 388.7 393.8 

2+460 419 388.7 393.7 

2+420 419 388.5 393.5 

2+400 419 388.5 393.6 

2+380 419 388.4 393.6 

2+360 419 388.3 393.5 

2+340 419 388.3 393.2 

Crit 
w.s.

(m) 

a -

-

-

-

-

-

-

-

-·

-

-

-

-

-

-

-

-

-

-

,--

391.7 

392.0 

E.G. E.G. 
Elev Slope 

(m) 
(m/m 

) 

, 394.6 0.001 

394.6 0.000 

394.6 0.000 

394.6 0.001 

394.6 0.001 

394.S 0.001 

394.5 0.001 

394.5 0.001 

394.4 0.001 

394.4 0.001 

394.4 0.001 

394.3 0.001 

394.3 0.001 

394.3 0.001 

394.2 0.001 

394.2 0.002 

394.1 o.ob2·

394.1 0.001 

394.0 0.001 

394.0 0.001 

393.9 0.002 

Vel 
Vel Flow 

Tot 
left Area 

al 

<rnt (m/ 
(m2) 

s) s) 

1.2 1.8 239.9 

1.0 1.6 271.l 

0.9 1.5 275.6 

1.3 1.8 228.2 

1.6 1.9 216.0 

1.5 1.8 229.0 

1.6 2.2 194.4 

1.6 2.2 188.4 

1.6 2.4 177.3 

1.4 2.4 172.1 

1.2 2.5 167.6 

1.6 2.3 181.2 

1.4 2.4 176.2 

1.2 2.3 i85.S. 

1.6 2.5 166.6 

2.0 2.9 147.1 

1.9 3.0 139.8 

1.7 2.8 150.7 

1.7 2.6 161.5 

1.8 2·.1 158.1 

2.3 3.3 125.3 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top Frou. 
Widt de# 

h Chl 

(m) 

64.0 0.3 

92.6 0.3 

93.1 0.3 

83.9 0.4 

81.1 0.4 

81.0 0.4 

80.3 0.4 

79.1 0.4 

16:0 0.4 

65:6 0.5 

57.9 0.5 

56.8 0.5 

54.7 0.4 

51.8 0.4 

44.5 0.5 

41.9 0.5 

37.5 0.5 

40.8 0.5 

42.2 0.5 

42.2 0.5 

34.4 0.6 

Altur Tiran Coef. Coef. Expo (Leve 
Prof.· 

Soca Prote 
. Soca Shear 

t:tidrá Contr Perio Dm nent Coef. diev) y B.L c. a 
vació 

v. 
Total 

Elev máx. ulico do (ts) Elev acc. e 
n 

(N/m 
(m) (m) (m) (m) (m) µ J3 m X a (m) ts-y

2) 

,19.9 5.,2 0.8 395.2 6.q 3.7 0.98 1.00 2.0 0.387 0.74 6.6 1.5 387.8 

13.6 5.0 0.8 395.2 5.8 2.9 0.98 1.00 2.0 0.387 0.77 6.5 1.6 387.9 

13.3 5.1 0.8 395.2 5.9 3.0 0.98 1.00 2.9 0.387 0.75 6.6 1.5 387.8 

19.8 5.3. 0.8 395.1 6.1 2.7 0.98 1.00 2.0 0.387 0.96 8.3 3.0 386.1 

23.9 5.3 0.8 395.1 6.1 2.7 0.98 1.00 2.0 0.387 1.03 8.6 3.4 '385.6 

21.0 5.3 0.8 395.1 6.1 2.8 0.98 1.00 2.0 0.387 0.93 8.1 2.8 386.2 

25.4 4.9 0.8 394.9 5.7 2.4 0.98 1.00 2.0 0.387 1.22 8.9 4.0 385.2 

25.0 4.9 0.8 394.9 5.7 2.4 0.98 1.00 2.0 0.387 1.27 9.2 4.3 384.9 

26.2 5.0 0.8· 394.8 5.8 2.3 0.98 1.00 2.0 0.387 1.37 10.0 5.0 384.0 

32.0 4.9 0.8 394.8 5.7 2.6 0.98 1.00 2.0 0.387 1.31 9.4 4.5 384.6 

35.3 5.2 0.8 394.7 6.0 2.9 0.98 1.00 2.0 0.387 1.26 9.7 4.6 384.2 

34.8 5.3 0.8 394.7 6.1 3.2 0.98 1.00 2.0 0.387 1.09 9.i 3.8 384.9 

35.6 4.9 0.8 394.7 5.7 3.2 0.98 1.00 2.0 0.387 1.11 8.4 3.5 385.5 

32.0 5.0 0.8 394.7 5.8 3.6 0.98 1.00 2.0 0.387 0.99 7.9 2.9 386.0 

42.4 5.1 0.8 394.6 5.9 3.7 0.98 1.00 2.0 0.387 1.06 8.5 3.4 385.3 

54.7 4.9 0.8 394.5 5.7 3.5 0.98 1.00 2.0 0.387 1.26 9.2 4.3 384.4 

57.9 5.0 0.8 394.3 5.8 3.7 0.98 1.00 2.0 0.387 1.27 9.5 4.5 384.0 

48.4 5.1 0.8 394.4 5.9 3.7 0.98 1.00 2.0 0.387 1.19. 9.2 4.1 384.4 

43.7 5.1 0.8 394.4 5.9 3.8 0.98 1.00 2.0 0.387 1.08 8.7 3.5 384.9 

46.1 5.3 0.8 394.3 6.1 3.7 0.98 1.00 2.0 0.387 1.12 9.2 3.9 384.3 

73.7 5.0 0.8 394.0 5.8 3.6 0.98 1.00 2.0 0.387 1.44 10.2 5.3 383.0 

2 



Q Vel 
Flow River Min w.s. Crit E.G. E.G. Vel 

Tot 
left 

Tot 
'Sta Ch El Elev w.s. Elev Slope Area 

al al 

(m
3 

(m) (m) (m) (m)
(m/m (m/ (m/ 

(m2) 
/s) ) s) s) 

2+320 4!9 388:3 392.8 '392.1 393.8 0.004 3.1 4.1 102.9 

2+300 419 388.4 392.5 392.1 393.7 0.004 2.8 4.4 95.5 

2+280 419 388.3 392:S 391.9 393.6 0.004 2.4 4.1 101.2 

2+260 419 388.3 391:9 391.9 393.5 0.006 2.8 5.0 83.5 
_/ 

-e 

2+240 419 388.3 392.2 39'1.6 393.2 0.004 2.0 4.1 102.5 

2+220 419 388.2 392.3 391.4. 393.1 0.003 2.1 3.6 116.5 

2+200 419 388.2 392.3 391.3 393.0 0.003 2.1 3.5 121.4 

2+180· 419 388.2 392.4 391.1 39_2.9 0.002 2.0 3.1 135.8 

2+160 419 388.2 392.3 391.0 392.9 0.002 1.8 3.1 135.8 

2+140 419 388.2 392.3· 391.0 392.8 0.002 1.1 3.0 140.6 

2+120 419 388.2 392.1 391.0 392.8 0.002 1.9 3.3 125.5 

2+100 419 388.2 391.8 391.2 392.7 0.004 2.4 3.9· 106.7 
---

2+080 419 388.0 391.9 391.0 392.6 0.003 2.0 3.4 123.1 

2+060 419· .388.0 . 391.9 390.8 392.5 0.002 1.9 3.1 136.0° 

2+040 419 388.0 391.9 390.7 392.4 0.002 1.7 2.9 144.9 

2+020 419 388.0 391.9 390.6 392.4 0.002 1.7 2.8 148.7 

2+000 419 388.0 391.9 390.4 392.3 0.001 1.6 2.5 165.4 

1+980 419 387.9 391.9 390.3 392.3 0.001 1.4 2.5 170.3 

1+960 419 387.8 391.9 390.2 392.2 0.001 1.3 2.3 184.4 

1+940 419 387.8 391.9 390.1 392.2 0.001 1.3 2.2 192.9 

1+920 419 387.8 391.9 390.0 392.2 0.001 1.2 2.0 205.6 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RiO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top Frou 
Widt de# 

h Chl 

(m) 

30.6 0.8 

29.2 0.8 

31.7 0.8 

28.5 1.0 

30.6 0.8 

34.0 0.7 

36.1 0.6 

39.4 0.6 

38.7 0.6 

40.3 0.5 

36.8 0.6 

35.5 0.8 

38.9 0.6 

42.4 0.6 

44.5 0.5 

45.4 0.5 

47.1 0.5 

49.1 0.4 

52.1 0.4 

55.1 0.4 

57.0 0.4 

- ·-

Prof. 
Shear 

Prote Altur Tiran Coef. Coef. Expo (Leve 
Soca 

Soca 
Hidrá Contr Perio Dm Coef. diev) 

Total y B.L c. a nent 
vació 

v. 
Elev máx. ulico do (ts) Elev aec. 

(N/m 
(m) (m) (m) (m) (m) µ 13 m X a (m) ts-y 

2i 

121.5 4.5 0.8 393.6 5.3\ 3.4 0.98 1.00 2.0 0.387 1.85 10.9 6.4 381.8 

129.4 4.1 0.8 393.3 4.9 3.3 0.98 1.00 2.0 0.387 2.03 10.5 6.3 382.1 

107.2 4.3. 0.8 393.3 5.1 3.2 0.98 1.00 2.0 0.387 1.95 10.7 6.4 381.9 

165.1 3.6 0.8 392.7 4.4 2.9 0.98 1.00 2.0 0.387 2.50 10.5 6.8 381.5 

107.3 4.0 0.8 393.0 4.8 3.3 0.98 1.00 2.0 0.387 1.86 9.4 5.4 382.8 

84.8 4.1 0,8 393.1 4.9 3.4 0.98 1.00 2.0 0.387 1.62 8.7 4.7 383.6 

78.3 4.1 0.8 393.1 4.9 3.4 0.98 1.00 2.0 0.387 1.57 8.5 4.5 383.8 

62.8 4.1 0.8 393.2 4.9 3.4 0.98 1.00 2.0 0.387 1.38 7.9 3.8 384.4 

61.2 4.i 0.8 393.1 4.9 3.5 0.98 1.00 2.0 0.387 1.36 7.8 3.7 384.5 

56.0 4.1 0.8 393.1 4.9 3.5 0.98 1.00 2.0 0.387 1.32 7.6 3.5 384.7 

70.5 3.9 0.8 392.9 4.7 3.4 0.98 1.00 2.0 0.387 1.50 7.9 4.0 384.2 

107.2 3.6 0.8 392.6 4.4 3.0 0.98 1.00 2.0 0.387 1.92 8.5 4.9 383.3 

77.9 3.8 0.8 392.7 4.6 3.2 0.98 1.00 2.0 0.387 1.61 8.2 4.3 383.7 

63.1 3.9 0.8 392.7 4.7 3.2 . 0.98 1.00 2.0 0.387 1.45 7.7 3.8 384.2 

55.1 3.9 0.8 392.7 4.7 3.3 0.98 1.00 2.0 0.387 1.34 7.4 3.4 384.5 

52.1 3.9 0.8 392.7 4.7 3.3 0.98 1.00 2.0 0.387 1.30 7.2 3.3 384.7 

42.2 4.0 0.8 392.7 4.8 3.5 0.98 1.00 2.0 0.387 1.12 6.6 2.6 385.4 

38.9 4.0 0.8 392.7 4.8 3.5 0.98 1.00 2.0 0.387 1.10 6.5 2.5 385.5 

33.0 4.2 0.8 392.7 5.0 3.5 0.98 1.00 2.0 0.387 1.00 6.4 2.2 385.5 

31.4 4.2 0.8 392.7 5.0 3.5 0.98 1.00 2.0 0.387 0.96 6.2 2.0 385.7 

27.8 4.2 0.8 392.7 5.0 3.6 0.98 1.00 2.0 0.387 0.88 5.9 1.7 386.1 

i 
3 

-- ,--



:JI 

. River 
. Sta 

1+900 

1+880 

1+860 

1+840 

--·1+820 

1+800 
. 1+780

1+760 

1+740 

1+720 

1+700 

1+680 

1+660 

, l+,640 

1+620 

1+600 

1+580 

Q Min 
Tot 
al 

Ch El 

(nl 
(m) /s) 

419 387 .. 8 

419 387.8 

419 387.8 

419 387.8 

419 387,8 

419 , 3�7.8 

419 387.S 

. 419 387.5 

419 387.5 

419 · 387.5 

419 

419 
-- . 

419 

419 

419 

419 

419 

387.5 

· 387.5

387.5 

387.3 

. 387.3 

387.3 

387.4 

1+560 · 419 387.1 

1+540 419 386.9 

1+520 419 387.0 

1+500 419 387.0 

w.s

Elév 

(m) 

391.9 

391.9 

l91.8 

391.8 

391.8 

391.7 

391.4 

390.9 

390·. 7 

390.9 

390.9 

390.5 

390.5 

390.6 

· 390.4

390.4

390.4 

390.4 

390.3 

390.4 

390.4 

Vel 
. E.G. Crit E.G. Vel Flow 

Tot 
w.s. Elev Slope left Area 

al 
. .. 

(m) (m) 
(m/m (m/ (m/ 

(m2) 
) s) s) 

390.0 392.2 0.001 1.1 2.1 203.1 

390.0 392.1 . 0.001 1.2 2.1 200.0 

390.0 392.1 0.001 1.3 2.2 192.1 

390.0 392.1 0.001 1.3 2.2 189.6 

390.0 392.1 0.001 1.3 2.2 189.0 

390.1 392,1 .,0,,001 1.1 2.4 171.!5 

390.3"' 392.0 0.002· 1.3 3.2 133.1 

390.6 391.9 0.005 2.2 4.0 104.0 

390.3 391.8 0.006 2.4 4.1 101.7 

. 390.1 391.6 0.003 1.8 3.3 12_8.5 

390.1 391.5 0.003 1.8 3.2 130.7 

390.3 391.4 0.005 2.2 3.9 107.5 

390.1 391.3 0.004 2.2 3.5 120.7 

389.9 391.1 ,0.003 1.8 3.2 132.8 

389.9 391.1 0.004 2.0 3.4 125.0 

389.9 391.0 0.003 1.9 3.2 130.2 

389.8 390.9 0.003 1.9, 2.9 142.8 

389.6 390.8 0.002 1.6 2.7 156.5 

389.6 390.8 0.002 1.7 2.7 155.7 

389.3 390.7 0.002 1.4 2.2 189.9 

389.2 390.6 0.001 1.3 2.2 192.9 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top 
Widt 

h 

(m) 

55.7 

54.2 

53.3 

52.3 

53.3 

51.4 

42.4 

39.1 

40.4 

46.2 

47.9 

46.0 

51.0 

51.6 

50.5 

57.3 

633 

65.0 

66.7 

73.5 

71.5 

Prote Altur Tiran Coef. Coef. · Expo (Leve 
Prof. 

Soca Frou 
Shear · Soca

Hidrá Contr Perio Dm nent Coef. diev) de# y B.L c. a 
vació

v. 
Chl' 

Totál 
Elev máx. · ulico do (ts) Elev acc. e 

n 
(N/m 

(m) (m) (m) (m) (m) µ 13 m X a (m) ts-y
2). 

0.4 · 28.0 4.2 0.8 392.7 , 5.p, 3.6 0.98 1.00 2.0 0.387 0.89 5.9 1.7 386.1 

0.4 30.3 4.1 0.8 392.7 4.9 3.7 0.98 1.09 . 2.0 0.387 0.90 5.8 1.7 386.0 

0.4 33.4 4.1 0.8 392.6 4.9 3.6 0.98 1.00 2.0_· 0.387 0.95 6.0 1.9 385.8 

0.4 33.0 4.1 0.8 392.6 4.9 3.6 0.98 1.00 2.0 ,0.387 0•.96 6.0 1.9 385.8 

0.4 31.8 4.1 0.8 392.6 4.9 3.5 0.98 1.00 2.0 0.387 0.97 6.0 2.0 385.8 

0.4 38.7 4.0 o_.8 392.5 4.8 3.3 0.98 1.00 2.0 0.387 1.12 6.5 2.5 385.2 

0.6 63.3 3.9 0.8 392.2 4.7 3.1 0.98 1.00 2.0 0.387 1.50 7.8 4.0 383.6 

0.8 117.3 3.4 0.8 391.7 4.2 2.7 0.98 LOO 2.0 0.387 2.14 8.7 5.3 382.2 

0.9 132.3 3.2 0.8· 391.5 4.0 2.5 0.98 1.00 2.0 0.387 2.27 8.5 5.3 382.2 

0.7 84.0 3.4 0.8 391.7 4.2 2.8 0.98 1.00 2.0 0.387 1.68 7.4 3.9 383.6 

0.7 77.8 3.4 0.8 391.7 4.2 2.7 0.98 1.00 2.0 0.387 1.68 7.2 3.8 383.6 

0.8 111.6 3.0 0.8 391.3 3.8 2.3 0.98 1.00 2.0 0.387 2.26 7.7 4.7 382.7 

0.8 91.1. 3.0 0.8 391.3 3.8 2.4 0.98 1.00 2.0 0.387 1.99 7.2 4.1 383.3 

b.7 73.2 3.3 0.8 391.4 4.1 2.6 0.98 1.00 2.0 0.387 1.72 7.1 3.8 383.4 

0.7. 83.7 3.2 0.8 391.2 4.0 2.5 0.98 1.00 2.0 0.387 1.87 7.2 4.0 383.2 

0.7 75.6 3.1 0.8 391.2 3.9 2.3 0.98 1.00 2.0 0.387 1.90 7.1 4.0 383.2 

0.7 65.8 3.1 0.8 391.2 3.9 2.3 0.98 1.00 2.0 0.387 1.74 6.7 3.6 383.6 

0.6 54.4 3.3 0.8 , 391.2 4.1 2.4 0.98 1.00 2.0 0.387 1.52 6.4 3.2 383.9 

0.6 54.1 3.4 0.8 391.1 4.2 2.3 0.98 1.00 2.0 0.387 1.56 6.9 3.5 383.5 

0.5 39.6 3.4 0.8 391.2 4.2 2.6 0.98 1.00 2.0 0.387 1.20 5.7 2.3 384.7 

0.5 35.6 3.4 0.8 391.2 4.2 2.7 0.98 1.00 2.0 ,0.387 1.14 5.5 2.1 384.9 

4 



Vel 
River Min w.s. Crit E.G. E.G. Vel Flow 

Tot Tot 
Sta Ch El Elev w.s. Elev Slope left Area 

al al 

(m
3 

(m) (m) (m) (m) 
(m/m (m/ (m/ 

(m2) 
/s) ) s) s) 

1+480 419 387.0 390.3 389.3 390.6 0.002 1.4 2.4 178.3 

1+460 419 387.0 390.3 389.0 390.6 0.001 1.2 2.1 201.8 

1+440 419 386.8 390.3 388.9 390.S 0.001 1.2 2.0 214.1 
-

1+420 419 386.8 390.3 388.8 39Ó.5 0.001 1.1 1.8 228.6 

1+400 419 386.8 390.3 388.7 390.5 0.001 1.2 1.8 227.8 

1+380 419 386.7 390.3 388.7 390.5 0.001 1.3 1.9 221.1 

1+360 419 386.7 390.2 388.T 390.4 0.001 1.3 2.0 213.8 

1+340 419 386.5 390.1 388.7 390.4 0.001 1.5 2.2 195.0 

1+320 419 386.5 390.1 388.7 390.4 0.001 1.6 2.2 194.9 

1+300 419 386.5 390.1 388.5 390.4 0.001 1.5 2.0 206.4 

1+280 419 386.5 390.1 388.5 390.3 0.001 1.3 2.0 208.4 

1+260 419 386.5 390.1 388.4 390.3 0.001 1.3 1.9 220.1 

1+240 419 386.4 390.1 388.4 390.3 0.001 1.2 1.9 220.0 

1+220 419 386.3 390.0 388.S 390.3 0.001 1.2 2.0 204.9 

1+200 419 386.3 389.9 388.5 390.2 0.001 1.5 2.3 185.1 

1+180 419 386.3 389.8 388.7 390.2 0.002 1.5 2.6 159.2 

1+160 419 386.2 389.5 388.8 390.1 0.003 1.6 3.3 129.1 

1+140 419 386.0 389.5 388.5 390.1 0.002 1.4 2.9 144.8 

1+120 419 386.0 389.S 388.4 390.0 0.002 1.9 2.9 143.2 

1+100 419 386.0 389.4 388.S 390.0 0.002 2.0 3.0 141.1 

1+080 419 385.9 389.S 388.4 389.9 0.002 1.9 2.7 157.8 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top Frou 
Shear 

Widt de# 
Total 

h Chl 

(m) 
(N/m 

2) 

75.5 0.5 37.3 

76.9 0.4 32.1 

76.8 0.4 28.1 

79.7 0.4 24.3 

76.8 0.4 24.5 

73.9 0.4 26.4 

73.4 0.4 27.5 

69.1 0.4 32.1 

68.7 0.4 32.6 

69.7 0.4 30.0 

69.1 0.4 27.7 

72.7 0.4 25.2 

72.9 0.4 25.S

69.S 0.4 28.8 

62.9 0.4 34.S

57.6 0.5 47.6 

51.6 0.7 72.9 

51.8 0.6 54.3 

48.8 0.6 57.6 

50.8 0.6 60.6 

55.9 0.5 50.1 

-

Prof. 
Prote Altur Tiran Coef. Coef. Expo (Leve 

Soca 
Soca 

y B.L c. a Hidrá Contr Perio Dm nent Coef. diev} 
vació 

v. 
Elev máx. ulico dó (ts) Elev acc. e 

(m) (m) (m) (ml (m) µ 13 m X a (m) ts-y

3.3 0.8 391.1 4.1 2.4 0.98 1.00 2.0 0.387 1.35 6.0 2.7 384.3 

3.3 0.8 391.1 4.1 2.6 0.98 1.00 2.0 0.381 1.11 5.3 1.9 385.0 

3.6 0.8 391.1 4.4 2.8 0.98 1.00 2.0, 0.387 1.01 5.3 1.7 385.0 
-

3.6 0.8 391.1 4.4 2.9 0.98 1.00 2.0 0.387 0.93 5.0 1.4 385.3 

3.5 0.8 391.1 4.3 3.0 0.98 1.00 2.0 0.387 0.91 4.9 1.4 385.4 

3.5 0.8 391.1 4.3 3.0 0.98 1.00 2.0 0.387 0.93 5.0 1.4 385.3 

3.5 0.8 391.0 4.3 2.9 0.98 1.00 2.0 0.387 0.98 5.2 1.6 385.1 

3.6 0.8 390.9 4.4 2.8 0.98 1:00 2.0 0.387 1.10 5.8 2.2 384.3 

3.6 0.8 390.9 4.4 2.8 0.98 1.00 2.0 0.387 1.09 5.8 2.1 384.4 

3.6 0.8 390.9 4.4 3.0 0.98 1.00 2.0 0.387 1.00 5.4 1.8 384.7 

3.6 0.8 390.9 4.4 3.0 0.98 1.00 2.0 0.387 0.98 5.3 1.7 384.8 

3.6 0.8 390.9 4.4 3.0 0.98 1.00 2.0 0.387 0.93 5.1 1.5 385.0 

3.7 0.8 390.9 4.5 3.0 0.98 1.00 2.0 0.387 0.93 5.2 1.5 384.9 

3.8 0.8 390.8 4.6 2.9 0.98 1.00 2.0 0_.387 1.01 5.7 1.9 384.3 

3.7 0.8 390.7 4.5 2.9 0.98 1.00 2.0 0.387 1.13 6.0 2.3 383.9 

3.6 0.8 390.6 4.4 2.8 0.98 1.00 2.0 0.387 1.36 6.6 3.0 383.2 

3.3 0.8 390.3 4.1 2.5 0.98 1.00 2.0 0.387 1.80 7.3 4.0 382.2 

3.5 0.8 390.3 4.3 2.8 0.98 1.00 2.0 0.387 1.49 7.0 3.4 382.6 

3.5 0.8 390.3 4.3 2.9 0.98 1.00 2.0 0.387 1.46 6.8 3.3 382.7 

3.4 0.8 390.2 4.2 2.8 0.98 1.00 2.0 0.387 1.53 6.9 3.4 382.6 

3.6 0.8 390.3 4.4 2.8 0.98 1.00 2.0 0.387 1.36 6.6 3.0 382.9 

5 
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River 
Sta 

1+060 

1+040 

1+020 

1+000 

-0+980

0+960 

0+940 

0+920 

0+900 

, 0+88Q, 

0+860 

0+840 

0+820 

0+800 

0+780 

0+760 

0+740 

0+720 

0+700 

0+680 

0+660 

Q 
Tot 
al 

(m3 

/s) 

419 

419 

419 

419 

419 

419 

419 

419 

419 

419 

419 

419 
- -

419 

419 

419 

419 

419 

419 

419 

419 

419 

Min w.s. 

Ch El El.ev 

(m) (m)

385.8 389.5 

385.7 389.4 

385.7 389.3 

385.7 389.4 

38p 389.3 

385.7 389.2 

385.6 389.2 

385.S 389.2

385.S 389.1

385.5 389.1. 

385.3 389.0 

385.3 388.9 

385.2 .388.8 

385.2 388.8 

385.2 388.8 

385.0 388.7 

385.0 388.7 

385.0 388_.7 

385.0 388.6 

384.9 388.5 

384.8 388.4 

Vel 
Crit E.G. E.G. Vel Flow 

Tdt 
w.s. Elev Slope left 

al 
Area 

(m) (m) 
(m/m (m/ (m/ 

(m2) 
) s) s)

388.3 389.8 0.002 1.7 2.4 173.4 

388.3 389.8 0.002 1.6 2.4 178.3 

388.4 389.7 0.002 1.8 2.8 151.6 

388.1 38g,6 0.001 1.4 2.2 188.5 

388.1 389.6 0.002 1.5 2.4 173.4 

388.1 389.6 0.002 1.5 2.6 163.6 

388.P 389.5 0.002 1.4 2.5 169.2 

38!to 389.5 0.002 1.2 2.5 171.0 

387.9 389.5 0.001 1.3 2;4 178.0 

387.9 389.4 0.002 1.3 2.5 167.1 

387.8 3'89.4 0.002 1.2 2.6 163.9 

387.7 389.3 0.002 1.5 2.6 160.9 

387.7 389.3 0.002 1.7 2.8 147.5 

387.6 389.2 0.002 1.6 2.8 149.9 

387.6 389.2 0.002 1.5 2.7 153.7 

387.7 389.2 0.002 1.6 2.9 146.6 

387.5 389.1 0.002 1.8 2.6 161.0 

387.3 389.0 0.001 1.6 2.4 174.5 

387.4 389.0 0.002 1.7 2.6 160.7 

387.4 389.0 0.002 1.7 2.9 144.0 

387.5 388.9 0.002 1.8 3.0 141.7 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 
Bach. Grande Reyes, Steve Eduardo 

Altur Tiran Coef: Coef. Expo (Leve 
Prof. 

Soca Top Frou Prote Soca Shear 
Hidrá Perio Dm Coef. diev) Widt de# y B.L c. a Contr nent 

vació 
v. 

h Chl 
Total 

Elev máx. ulico do (ts) Elev acc. e 
n 

(m) 
(N/m 

(m) (m) (m) (m). (m) µ 13 m X a (m) ts-y
2) 

63.4 0.5 ·43.9 3.7 0.8 390.3 4.5, 2:1 0.98 1.00 2.0 0.387 1.26 6.6 2.8 382.9 

65.8 0.5 43.8 3.7 0.8 390.2 4.5 2.7 0.98 1.00 2.0 0.387 1.23 6.4 2.7 383.0 

58.5 0.6 59.S 3.5 , 0.8 390.1 4.3 2.6 0.98 1.00 2.0 0.387 1.50 7.0 3.5 382.3 

66.3 0.5 36.1 3.6 ·o.8 390.2 4.4 2.8 0.98 1.00 2.0 0.387 1.13 5.9 2.3 383.5 

62.5 0.5 43.5 3.6 0.8 390.1 4.4 2.8 0.98 1.00 2.0 0.387 1.25 6.2 2.6 383.1 

60.5 0.5 48.6 3.5 0.8 390.0 4.3 2.7 0.98 1.00 2.0 0.387 1.35 6.4 2.9 382.8 

62.0 0.5 44.0 3.6 0.8 390.0 4.4 2.7 0.98 1.00 2.0 0.387 1.29 6.4 2.8 382.7 

62.6 0.5 42.1 3.7 0.8 390.0 4.5 2.7 0.98 1.00 2.0 0.387 1.28 6.5 2.8 382.7 

62.4 - 0.5 40.3 3.7 0.8 389.9 4.5 2.9 0.98 1.00 2.0 0.387 1.19 6.2 2.5 383.0 

59.1 0.5 43.9 3.6 0.8 389.9 4.4 2.8 0.98 1.00 2.0 0.387 1.28 6.4 2.8 382.7 

59.0 0.5 43.4 3.7 0.8 389.8 4.5 2.8 0.98 1.00 2.0 0.387 1.32 6.8 3.1 382.2 

56.0 0.5 45.1 3.7 0.8 389.7 4.5 2.9 0.98 1.00 2.0 0.387 1.32 6.7 3.0 382.2 

54.3 0.6 53.9 3.6 0.8 389.6 4.4 2.7 0.98 1.00 2.0 0.387 1.49 7.0 3.5 381.8 

, 56.3 0.5 47.5 3.5 0.8 389.6 4.3 2.7 0.98 1.00 2.0 0.387 1.48 7.0 3.4 381.8 

65.1 0.5 42.0 3.5 0.8 389.6 4.3 2.4 0.98 1.00 2.0 0.387 1.57 7.2 3.7 381.5 

59.9 0.6 50.5 3.6 0.8 389.5 4.4 2.4 0.98 1.00 2.0 0.387 1.61 7.6 4.0 381.0 

61.8 0.5 44.8 3.7 0.8 389.5 4.5 2.6 0.98 1.00 2.0 0.387 1.40 7.0 3.3 381.7 

66.5 0.5 35.9 3.7 0.8 389.5 4.5 2.6 0.98 1.00 2.0 0.387 1.29 6.6 2.9 382.1 

62.8 0.5 40.4 3.6 0.8 389.4 4.4 2.6 0.98 1.00 2.0 0.387 1.42 6.9 3.3 381.7 

55.5 0.6 50.7 3.6 0.8 389.3 4.4 2.6 0.98 1.00 2.0 0.387 1.57 7.4 3.8 381.1 

58.2 0.6 51.4 3.6 0.8 389.2 4.4 2.4 0.98 1.00 2.0 0.387 1.67 7.8 4.2 380.6 

6 
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Q Vel 
River Min w.s. Crit E.G. E.G. Vel Flow 

lot Tot 
· Sta Ch El Elev w.s. Elev Slope left Area 

al al 

(m
3 

(m) (m) (m) (m) 
(m/m (m/ (m/ 

(m2) 
/s) ) s) s) 

0+640 419 384.8 388.3 387.5 388.9 0.003 1.9 3.1 135.4 

0+620 419 384.7 388.3 387.3 388.8 0.002 1.8 2.7 156.0 

0+600 419 384.7 3.88.3 387.2 388.7 0.002 1.7 2.5 164.6 

0+580 419 384.5 388.4 386.? 388.6 0.001 1.3 2.1 198.2 

-0+560 419 38�.5 388.3 387.0 388.6 0.001 1.5 2.2 192.3 

0+540 4.19 384.5 388.4 386.8 388.6 0.001 1.3 1.9 223.1 

0+520 419 384.4 388.4 386.5 <.. · 388.5 0.001 1.1 1.6 268.7 

0+50© 419 384.3 388.4 386.5 388.5 0.001 1.0 1.6 269.7 

0+480 419' 384.4 388.4 386.5 388.5 ©.001 1.0 1.6 263.1 

0+460 419 384.3 388.3 386.4 388.5 0.001 1.1 1.7 247.9 

©+440 419 384.4 1 388.2 386.7 388.5 0,001 1.4 2.0 211.3 

0+42,0 419 384.0 3.88.2 386.4 38'8.4 0.001 1.2 1.7 248.3 

0+410 . 419 384.0 388.2 386.4 388.4 0.001 1.1 1.7 252.7 

', ·0+400 419 384.0 388.2 386.5 388.4 0.001 1.3 1.7 249.0 

0+380 419 384.0 . 388.2 386.6 388.4 0.001 1.3 1.8 231.1 

0+360 419 384.0 388.2 386.6 388.4 0.001 0.9 1.8 232.6 

0+340 419 , 384.0 388.2 386.5 388-4 0.001 1.1 1.7 241.1 

0+320 419 384.0 388.1 386.5 388.3 0.001 1.2 1.8 235.0 

0+300 419 383.8 388.0 386.6 388.3 0.001 1.4 2.0 205.6 

0+280 419 383.8 387.8 386.8 388.3 0.002 1.9 2.5 170.8 

0+260 419 383.8 386.7 386.5 388.1 0.007 2.3 4.5 93.3 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top 
Widt 

h 

(m) 

60.2 

67.3 

70.3 

74.9 

74.3 

85.0 

98.1 

98.0 
. , 

.95.5 

91.3 

86.2 

90.0 

89.0 

84.7 

73.4 

77.7 

83.5
1 

84.0 

79.6 

77.0 

50.6 

Frou 
de# 
Chl 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

0.6 

1.0 

Shear 
Total y

(N/m 
(m)2)

55.2 3.5 

43.7 3.6 

40.2 3.6 

26.1 3.9 

30.7 3.8 

22.6 3.9 

16.2 4.0 

15.1 4.1 

16.0 4.0 

18.2 4.1 

27.5 3.8 

20.3 4.2 

20.4 4.2 

21.7 4.2 

27.6 4.2 

26.5 4.2 

24.8 4.2 

26.0 4.2 

32.5 4.3 

44.7 4.0 

129.2 3.0 

Prote Altur Tiran Coef. 
B.L c. a Hidrá Contr 

Elev máx. ulico acc. 

(m) (m) (ml (m) µ 

0.8 389.1 4.3, 2.2 0.98 

0.8 389.1 4.4 2.3 0.98 

0.8 389.1 4.4 2.3 0.98 

0.8 389.2 4.7 2.6 b.98

0.8 389.1 4.6 2.6 0.98 

0.8 389.2 4.7 2.6 0.98 

0.8 389.2 4.8 2.7 0.98 

0.8 389.2 4.9 2.8 0.98 

0.8 389.2 4.8 2.8 0.98 

0.8 389.1 4.9 2.7 0.98 

0.8 389.0 4.6 2.5 0.98 

0.8 389.0 5.0 2.8 0.98 

0.8 389.0 5.0 2.8 0.98 

0.8 389.0 5.0 2.9 0.98 

0.8 389.0 5.0 3.1 0.98 

0.8 389.0 5.0 3.0 0.98 

0.8 389.0 5.0 2.9 0.98 

0.8 388.9 5.0 2.8 0.98 

0.8 388-.8 5.1 2.6 0.98 

0.8 388.6 4.8 2.2 0.98 

0.8 387.5 3.8 1.8 0.98 

Coef. Expo (Leve 
Prof. 

Soca 
, Soca 

Perio Dm nent Coef. diev) vació 
v. 

do (ts) ·Eleve 

13 m X a (m) ts-y

1.00 2.0 0.387 1.84 8.1 4.5 380.2 

1.00 2.0 0.387 1.56 7.3 3.7 381.0 

1.00 2.0,· 0.387 1.47 7.0 3.4 381.3 

1.00 2.0 .0.387 1.13 6.4 2.5 382.0 

1.00 2.0 0.387 1.18 6.5 2.7 381.8 

1.00 2.0 0.387 1.01 5.9 2.0 382.5 

1.00 2.0 0.387 0.81 5.3 1.3 383.1 

1.00 2.0 0.387 0.81 5.4 1.3 383.0 

1.00 2.0 0.387 0.83 5.2 L3 383.1 

1.00 2.0 0.387 0.89 5.7 1.6 382.6 

1.00 2.0 0.387 1.11 6.1 2.4 382.1 

1.00 2.0 0.387 0.88 5.9 1.7 382.3 

1.00 2.0 0.387 0.84 5.8 1.5 382.5 

1.00 2.0 0.387 0.84 5.7 1.5 382.5 

1.00 2.0 0.387 0.86 5.8 1.6 382.4 

1.00 2.0 0.387 0.88 5.9 1.7 382.3 

i.00 2.0 0.387 0.87 5.8 1.6 382.3 

1.00 2.0 0.387 0.92 6.0 1.8 382.2 

1.00 2.0 0.387 1.11 7.0 2.8. 381.0 

1:00 2.0 0.387 1.47 8.1 4.1 379.7 

1.00 2.0 0.387 3.05 9.5 6.5 377.2 
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É.G. Vel 
Vel 

Flow River Min w.s. Crit E.G. 
Tot 

Slope left 
Tot 

· Sta Ch El Elev w.s. Elev 
al 

Area 
al 

(m
3 

(m) (m) (m) (m) 
(m/m (m/ (m/ 

(m2) 
/s) ) s) s) 

0+240 419' · 383.8 387.1 386.4 387.8 . 0.003· 2.0 3.1 137.4 

0+220 419 383.8 386.9 386.3 387.7 0.004 2.0 3.4 125.1 

0+200 419 383.8 386.9 386.3 387.6 0.004 1.9 3.2 130.4 

0+180 419 383.5 386.9 386:1 387.5 0.003 1.5 2.8 148.2 

-0+160 419 383.5 386.6 386.1 387.4 0.005 1.3 3.5 119.7 

0+140 419 383.5 386.5 386.1 · 387.3 0.005 0.9 3.4 123.1 

0+120 419 383.5 386.6 385.9 387.1 0.003 0.8 2.6 161.3 

,0+100 419 383.5 386.6 - 387.1 0.002 0.8 2.5 169.1 

0+080 419 383.5 . 386.6 - 387:0 0.002 1.1 2.4 177.0 

0+060 419 383.5 386.5 - 386.9 0.003 0.8 2.5 166.3 

'0+040 419 383..4 386.5 - 386.9 0.002 0.9 2.3 -179.9

0+020 419 383.3 386.5 385.6 386.8 0.002 1.1 2.2 192.9 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO IGA 
Bach. Grande Reyes, Steve Eduardo 

TÓp Frou 
Shear 

Widt de#· 
Total 

h Chl 

(m) 
(N/m 

2) 

82.7 0.7 '53.7 

82.0 0.8 60.4 

81.7 0.7 56.9 

82.3 0.6 46.2 

87.3 - 0.8 62.9 

97.1 0.8 58.7 

120.0 0.6 35.9 

120.0 0.6 33.3 

120.0 0.6 33.7 

120.0 0.6 34.2 

120.0 0.6 32.4 

120.0 0.5 30.8 

Coef. 
s , , Prof. 

Prote Altur Tiran Coef: Expo (Leve 
Soca 

Soca 

y B.L c. a Hidrá Contr Perio Dm nent Coef. diev) 
vació 

v. 
Elev máx: ulico do (ts) Elev acc. e 

n 

(m) (m) (m) (m). (m) •µ fJ m X a (m) ts-y 
' 

3.4 0.8' . 387.� ,' 4.2 , 1.7 i0:98 1.00 2.0 0.387 2.22 8.7 5.4 378.4 

3.1 0.8 387.7 3.� :E.5 0.98 1.00 2.0 0.387 2.58 9.0 5.9 377.9 

3.i 0.8 387.7 3.9 1.6 0.98 1.00 2.0. 0.387 2.40 8.5 5.4 378.4 

3.4 0.8 387.7 4.2 1.8 0.98 1.00 2.0 ,0.387 1:95 8.2 4.8 3Y8.7 

3.1 0.8 387.4 3.9 1.4 0.98 1.00 2.0 0.387 2.89 9.4 6.4 377.1 

3.0 0.8 387.3 3.8 1.3 0.98 1.00 2.0 0.387 2.97 9.3 6.4 377.1 

3.1 0.8 387.4 3.9 1.3 0.98 1.00 2.0 0.387 2.18 7.9 4.8 378.7 

3.1 0.8 387.4 3.9 1.4 0.98 1.00 2.0 0.387 2.01 7.5 4.3 379.1 

3.1 0.8 . 387.4 3.9 1.5 0.98 1.00 2.0 0.387 1.86 7.1 3.9 379.5 

3.0 0.8 387.3 3.8 1.4 0.98 1.00 2.0 0.387 2.07 7.4 4.3 379.1 

3.1 0.8 387.3 3.9 1.5 0.98 1.00 2.0 0.387 1.81 6.7 3.7 379.7 

3.2 0.8 387.3 4.0 1.6 0.98 1.00 2.0 0.387 1.62 6.6 3.4 379.9 

8 



UNIVERSIDAD NACIONAL DE INGENIERfA 
FACULTAD DE INGENIER.fA CIVIL 

ANEXO A 

Figura Nº A.1 Zona de inuridación considerando una protección de altura preliminar en la margen 

izquierda del área en estudio (Tr:;:100 años). Fuente, Elaboración propia . 

. EVALUACIÓN DEL COMPORTAMIENTO DE LA$ D!cFENSAS RIBEREÑAS 
CóN EL SISTEMA DE GEOCONTENEDORES E;N EL RIQ 'JCA 

'::aéJch.J,rande Rey�s. Steve Eduardo 9 
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Figura NºA3 Elevación del nivel de agua considerando una protección de altura preliminar en la margen izquierda de la zona en estudio (Tr=100 años). Fuente, 

Elaboración propia. 
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8.1 ANÁLISIS ESTÁTICO 

Gabion analysis 

Input gata 

Projeat 
- Task : REVESTIMIENTO RIO ICA

Date : 14/11/2013
Material of blocks - filling

Material of blocks - mesh 

5 
- .--,,· --

2.50
1 

--� -2._50: __ -
2.50: 
2.50 

- . . . - ---- ---·----

2. sor·1 :

Gabio·n slope = 0.00 º 

Overall height · - 5.00 m 

O.so; GEOCONTENEDOR
O.so: GEOCONTENEDOR ..
- - - --·-- - - ·  

0.50' GEOCONTENEDOR
0.50 GEOCONTENEDOR

- · GEOCONTENEDOR

Overall wall = 12.50 m3/m 
volume 
Soil parameters 
TALUD 
Unit weight 
Stress-state : 
Angle of interna! friction : 
Cohesion of soil : 
Angle of friction struc.-soil 
Soil: 
Poisson's ratio : 
Saturated unit weight 

FUND:ACION 
Unit wei.ght 
Stress-state : 
·Angle of interna! friction :
Cohesion of soil :·. 
Angle of friction struc.-soil : 
Soil: 

y = 19.00 kN/m3 
effective 
cpef = 30.00 º 

Cef = 10.00 kPa 
o = 15.00 º 

cohesb,e
, V = Ü.35 

Ysat = 20.00 kN/m3 

y - 18.00 kN/m3
effective 
<pe(= 35.00 º 

Cef = 5.00 kPa 
o = 15.00 º 

cohesionless

E.VALWACIÓN QELC-OMPOR'í AMIENTO DE LAS DEFE_NSAS RIBEREÑAS 
CON E,L SISTEMA DÉ GEOCONTENEDORES EN H RIO ICA 

Bach:"Grantle Reyes, Steve Eduardo 

ANEXOB 
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Saturated unit weight : Ysat = 

Geolog.ical profile and assigned soils 

--· - -+- .. -· -------· 
3.00 !FUNDACION 
r-------
jFUNDACION 
i 

Terrain profile 
Terrai.ñ behind the structure is flat. 

Water inflUen<.e 

20.00 kN/m3 

GWT behind the structure 1-ies at a depth of 2.00 m 
GWT .in front of the structure lies at a depth of 4. 70 m 
Subgrade at the .heel is permeable. 
Hydraulic gradient = 1.35 

Resistance on front face· of the structure .. 
Résistance-on front face of the structure: at rest 
Soil on front face of the structure - FUNDACION 
Soil thickness in front of structure 'h = 0.30 m 
Terrain in fr:ont of-structure is flat. 
Analysis settings 
.t>.ctive earth. pressure calculation - Coulomb (CSN 730037) 
Passiv,e-earth pressure calculation - Caqout-Kerisel (CSN 730037) 
Analysis éarried out according to classical theory (safety fáctor), 

safety factor tor slip = 1.50 
Safety factor for overturning = 1.50 
Factor of safety for' bearing capacity = 2.00 
S�fety factor for het stress = 1.50 
Coeff. of reduction of fr:iction between bloc�s kt = 0.80 

Verification No. 1 

o 

·Weight .a wall 0.00 -2.58 230.00 2.28 
FF resistanée 

:Active pressure 
Water pre�sure • 

-0.03
27.75
40.50

V�rification,of complete wall 

Check fQr overturning stability 

. , - � ' 

-0.10
-1.08
-1.1 O

.EVALUACION DEL c-01v1éoRTAMIENTO DE LAS DEFENsÁs RIBEREÑAS 
CJDN-EL s1s:r�M:t( DE G61.0éONTENEDORES EN EL f3-ÍG ICA 

-Bach. Gr-arJde Reyes\S¡eve_.Eduardo 

0.00 
7.44 
0.00 

0.00 
2.81 
4.50 

ANEXOB 

k -l 

E -1 

Design 

coefficlent 

1.000 
1.000 
1.000 
1.000 

2 

1 
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ANEXOB 

Resisting moment 
Overturning moment 

Mres -- 545.93 kNm/m 
Movr = 7 4.50 kNm/m 

Safety factor= 7.33 > 1.50 
Wall for o�erturning is SATISFACTORY 

Check for slip 
Resisting horizontal force 
.Active horizontal force 

Hres = 

Hact = 

162.08 kN/m 
68.22 kN/m 

Safety factor= 2.38 > 1.50 
Wall for slip is SATISFACTORY 

Forces acting at the centre of f9oting bottom 
Ovérall moment "M = -174.64 kNm/m 
Normal force N = 237.44 kN/m 
Shear force Q = 68.22 kN/m 
Overall check -WALL is SATISFACTORY 

4 

/. 

��--�-- -------------

5.00 
3 

,--,...aa2 _____ .........,-28.73 �40.50 

Bearing capacity of foundation soil 

.. �cctntrjcity . ¡·
[rri]' 

Stress 

[kPaJ 

Sprea_d footing·verifi�ation 

Input data 

· 1 TALUD 

2 FUNDACION 

¡_, Pattem
1 

[j�/:/l 

{ 

0.00, 

. · <pef ·· · Cef · · 'Y 'Ysu 

¡, .1 - 1 1 . 1 f [°) · l [kPa] 1 [kN/m3] [kNÍm3) 1 

30.00 10.00 19.00 10.00 

35.00 '5.00 18.00 10.00 

EVALUACIÓN DEL COMl?,ORTAMl!c:NTO DE LAS DEFENSAS RIBEREÑAS 
C .b.N EL.SISTEM'A't>E Gf;QCONTENEDQRES EN EL RÍO ICA 
Bac)J. Grcande-Reyes,' _Steve J;.duarqo 

-�: 

94.97 

a 

[
°

] 

15.00 

15:00 

3 



UNIVERSIDAD NACIONAL DE INGENIERfA 
FACUL 7'AD DE INGÉNIERfA CIVIL 

FUNDACION 

Soil parameters 
TALUD 

cohesive 

Unit weight : 
y

= 1,9.00 kN/m3 
Angle of interna! friction : 
Cohesion of soil :· 
Oeformation modulus : 
Póisson's ratio : , 
Saturated unit w�ight : 

FUNDACION 
Unit weight 
Angle of interna! friction : 
Cohesion of soil 
Déformation rnodulus : 
Poisson's ratio : 
Saturated unit weig,ht : 

Foundati.on 

<j>�f = 

Cef = 

Edef =

V 
= 

Ysat = 

y
= 

<j>ef = 

Cef = 

Edef =

V 
= 

Ysat 
= 

Foundation type: strip footing 

30.00 º 

10.00 kPa 
30.00 MPa 

0.35 
20.00 kN/m3 

18.00 kN/m3 
35.00 º 

5.09 kPa 
20.00 MPa 

0.35 
20.00 kN/m3 

Depfh from groúnd surface h2 = 5.00 m 
Depth of footing bottom d = 0.30 m 
Foundation thickness t = 1.00 m 
l:ncl. of finished grade s1 = 0.00 º 

1 ncl. of footi ng bottom s2 = O. 00 º 

tlnit weight of soil above foundation = 19.00 kN/m3 

Geometry of strU<;tur� 
, Fot1r:1dation type: strip footing 
Overall· ·strip footing length . = 100.00 m 
S ,trip footing width (x) = 2.50 m 
Column width in the direction of x = 0.1 O m 
Vol,l:lme of strip footing = 2.50 m3/m 

. 

o 

\ 

l,nserted loading i.s considered per unit l�ngth of conti.nuous footing span . 

. \ 

Mé;tt�rial of sJrticí�re 

ANEXOB 

0.35 

Uhi,t wei,ght y= 23.00 kNf.m3 
Analysis of concrete struc�ures carried out according to the standard EN 1992 1-1 (EC2). 

Concrete : C 20125

Lorngi,tudinal· stei;il : B500 
Transvers.e steel: ·S500 

. . . ' ' 

EWÁLU�CIÓN D.6:l!,Gf:)MPbRrAMIENTO p� LAS DEFEt:JSAS, RIBEREl-:JAS 
GGN,6b-SIS11'EM:A. ID!=GEOC;::ONTENEDORES EN l;L RÍO ICA 
Bach Gra,:,,de'Reyes,:,Steve·Eduár.dó. 

'· 
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Geological profile and assigned soils 

.....,. 1. 

2 

1 

5.00lTALUD 
1 

¡ --
3.00 FUNDACION 

... - ------··---

'3 . 

Load 

FUNDACION 
i 

ANEXOB 

1 

• [��//j

; !,______, 

1 t,______, 

-68.22
-68.22 ! -68.22

Ground water table 
The ground water table is at a depth of 4.70 m from the original terrain. 

Analysis settings 
Type of analysis - Analysis for drained conditions 
Analysis of vertical bearing capacity - Standard approach 
Analysis of.settlement - Analysis using oedometric modulus (CSN 73 1001) 
Bounding of influence zone - by percentage of Sigma,Or 
Coeff. of bounding of influence zone = 10.00 % 
Analysis carried out according to classical theory (safety factor) 

Factor of safety - vertical bearing capacity 
Factor of safety - horizontal bearing capacity_ 

Verification No. 1 

= 2.50 
= 1.50 

.• 
Analysis carried out with automatic selection of the most unfavourable load cases. 
Computed self weight of strip foundation G = 57.50 kN/m 
,Computed weight of overburden Z = 0.00 kN/m 
Vertical bearing capacity check 
Shape of c·ontact stress : rectangle 
Parameters of slip surface below foundation: 
Depth of slip surface Zsp = 4.76 m 
Length of slip surface lsp = 15.10 m 
Design bearing_ capacity offou nd .soil Rd = 388. 7 4 kPa 
Extreme contact pressure , cr = 94.97 kPa 

Factor of'safety �4 . .09 > 2.50 
Bearin� capacity in the vertical direction is SATISFACTORY 

Horizontal bearing capacity check 
Earth resistance: at rest 
Design magnitude of earth resistance Spd = 0.23 kN 
F�iction angle foundation-footing bottom 'l' = 35.00 º 
Cohesion (ouradation-footing bottom . a = 5.00 kPa 
Horizontal bearing capacity Rdh = 178.98 kN 
Extreme horizontal force H = 68.22 kN 

E\lALUACIÓN DEL GOMP0B.TAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CONrEI:. SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Rey1gs, Steve Eduardo .. 
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Factor of safety = 2.62 > 1.50 
Bearing capacity in the horizontal direction is SATISFACTORY 

' 

Bearing capacity of foundation is SATISFACTORY 

Verification No. 1 

ANEXOB 

Settlement and rotation of foundation - input data 
Analysis carried out with automatic seleotion of the most unfavourable load cases. 
Analysis carried out with accounting for coefficient K1 (influence of foundation depth). 
Stress at the footing bottom considered from the finished grade. 

Computed self weight of strip foundation G = 57.50 kN/m 
Computed weight of overburden Z = 0.00 kN/m 
Settlement of mid point of longitudinal edge = 4.0 mm 
Settlernent of mid point of transverse edge 1 = 7.3 mm 
Settlement of mid point of transverse edge 2 = 7.3 mm 
(1-max.compresséd edge; 2-min.compressed edge) 

Settlement ar:id rotation of foundation - results 

Foundation stiffness: 
Computed,weighted average modulus of deformation Edef = 20.00 MPa 
Foundation in the longitudinal direction is rigld (k=92.80) 
Foundation in the direction of width is rigid (k=1450.00) 

Overall settlement and rotation of foundation: 
Foundation settlement = 8.7 mm 
Depth of influence zone = 7.80 m 
Rotation in direction of width = 0.000 (tan*1000) 

Dimensioning No. 1 

Fhor 
--
. 

[kN/mJ 
App.Pt. 

l 
F�;�

., ,.; 'ti-
· Z [mJ · ,:: [kN/mJ

Weight-wall 

Active pressure 

Wq.ter pressure 

\' ., ,, 

0.00 

16.35 

20.00 

-=2.00 190.00 

-0.73 4.38 

-=0.67 0.00 

Verification of construction.joint abov� the block No.: 1. 

Check for'overtl!.lrning stability: 
Resisting moment Mres .- 391.62 kNm/m 
Ovérturning moment Movr = 21.95 kNm/m 

Safety factor= 17.84 > 1.50 
Joint for overturning stability is SATISFACTORY 

Check for slip: 
ResisHng, horizontal force 
Active horizontal force 

Hres = 57.08 kN/m 
H

p
ct = 31.35 kN/m 

EVl>.LtJACIÓN 0E6 CCltl}1PORTA:MIENTO DE LAS 'D�FENSAS RIBEREÑAS 
CON'EL SIST!éMA óE·6�0CONTENEDORES EN EL RÍO ICA 
Eiach. Grande Reyes, Stev! Eduardo 

j· ,App.Pt .1·x [ r1 . · ffi 'N· 

2.00 

2.65 

4.00 

Design 
cóefficient 

1.000 

1.000 

0.750 
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Safety factor= 1.82 > 1.50 
Joint for: slip is SATISFACTORY 

Forces acting on the bottom block: 
Moment M = -126.70 kNm/m 
Normal force N = 194.38 kN/m 
Shear force Q = 31.35 kN/m 
Maximum pressure on the bottom block 
Red.Coeff. by offset of top block 
Average value of pressure on face 
Shear force trasmitted by friction 

= 77.75 kPa 
= 0.00 
= 5.55 kPa 
= 46.67 kN/m 

Bearing capacity against transverse pressure: 
Joint bear.capacity · = 52.81 kN/m 
Computed stress-state = 4.63 kN/m 

Safety factor= 11.42 > 1.50 
Transverse pressure check is SATISFACTORY 

Joint btw. blocks check: 
Mesh material bear.capacity = 
Computed stress-state = 

Saf ety factor = 11.42 > 1 . fSO 

52.81 kN/m 
4.63 kN/m 

Joint between blocks Is SATISFACTORY 

ft4áme :Dh:nensloning� A�í :w., �JI; 11\, l!J,;1' 

:mo.oo 

4 11 

' .• 'l. 
., 

.. .,. $t�ge.,; 1 ;,, 

" 

ANEXOB 

,, .¡1

------------ - -

5.00 

3 

16.93 

2 

1 ·-· ·1 1 

11/ 
" +z

Name : · Dh:nensloning 

EV;t>.l..UACléN 08L COMPORTAM)ENTO DE LAS DEFENSA.S RIBEREI\JAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 

Bach. Grande Reyes, Ste�e Eduardo 

-15.00

lstane: 1: 
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4 

mo.oo 

ANEXOB 

/ 

/ / 

,-----------'-- - - - - - - - - - - - -

.s.oo 

3 

-16.93 �1s.oo

2 

1 

+z

\ 

EV�LUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
- COÑ'EL SISTEMA DE �·EOCONTENEDORES EN EL RIO ICA 

Bach. Grande Reyes, $teve Eduafdo. 
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B.2 ANÁLISIS SÍSMICO

Gabion analysis 

Input data 

Project 
Task : REVESTIMIENTO RIO ICA 

·oate : 14/11/2013
Material of blocks - fillir.ig

· .5 1 2.5oj 
, �Ff...,.-t------·- . -........ -�-·-·-1..c ..•. ···---. 

·--�- --- ----- __ ?·?g¡
3 2.501 

2.50! 
2.50: 

Gabion slope = 0.00 º 
Overall height = 5.00 m 
Overall wall - 12.50 m3/m 
volume 
Soil pa_rameters 
TALUD' 
Unit weight 
Stress-sta,te : 
Angle of interna! friction : 
Cohesion of soil 
Angle of friction struc.-soil : 
Soil: 
Poisson's ratio : 
Saturated unit wei'ght : 

FUNDACION 
Unit weight 
.Stress-state : 
Arigle ·of interna! friction : 
Cohesion of soil : ; 
Angle of frittion struc.-soil 
Soil:, .. 
Saturated unit weight : 

1.ool
-·;-··} -

1.00i
1.00,

---r-

1.00:
- ····-1 

0.50 ¡ GEOCONTENEDOR 
0.50 ¡ GEOCONTENEDOR 

·t .... ·-·- ·--· .. __ .,, __

1.00' .: GEOCONTENEDOR 

y = 19.00 kN/m3 
effective 

= 30.00 º cp�f 
. Cef = 
ó = 
cohesive 

10.00 kPa 
15.00 º 

V = ·0.35
Ysat = 20.00 kN/m3 

y = 18.00 kN/m3 
effective 
cpef � 35.00 º 
Cef = 5.00 kPa 
8 = 15.00 º 
cohesionless 

' ¡ Ysat = 20.00 kN/m3 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS R1!3EREÑAS 
Cdf,rEL $1ST!:MA I;>E GEOCONTENEDORES EN EL RÍO ICA 

Bach. ··Grar¡de· R .weti/ Steve· li;duardo 
' ·,: ' -

ANEXOB 
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1 5.00,TALUD 
-� -

1 

2 3.00 FUNDACION 

3 · ; FUNDACION 

Terrain profile 
Terrain behind the structure is flat. 

Water influenc.e 
Grouild water table is located below the structure. 

Resistance on front face of the structure 
Resistance on front face of the structure: at rest 
Sóil on front face of the structure - FUNDACION 
Soil thickness in front of structure h = 0.30 m 
Terrain in front of structure is flat. 

Earth uake 
Horizontal seismié coefficient Kh = 0.2000 
Vertical seism1c coefficient Kv = 0.0000 
Water below the GWT is restricted. 

Analysis settings 

ANEXOB 

l</>�7 
, ___ ., ______ 1. -- · 

;�[--j 

E 1 

· Active earth pressure calculatíon - Coulomb (CSN 730037)
Passive earth pressure calculation - Caqout-Kerisel (CSN 730037)
Earthquake analysis theory - Mononobe-Okabe
Analysis carried out according to classical theory (safety factor)

Safety factor for slip = 1.13 
Safety factor for overturning = 1. 13 
Factor of safety for .bearing capacity = 1.88 
Safety factor for. net stress = 1 . 13 
Coeff. of redudion of friction between blocks k1 = 0.80 

Verification No. 1 

Forces acting Qn constructión 
Fvert, ¡ -· App.Pt. ¡ Design 

[kN/m] · · X [m] . coefficient 
Weight - wall 0.00 -2.50

. Earthq.- constr._ 
FF resist;,rnce 
Active pressure 
Earthq,.- act.pressure 

Verificati'on of complete waU 

.;,. 

57.50 
-0.35
28.83
34.55

-2.50
-0.10
-1.08
-3.33

,E\/ÁLUAOlór:-J·O'EL COMPORTAMIEr:-JTO'DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMI( DE .G EOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes,. Steve Eduqrdo 

237.50 2.25 1.000 
0.00 2.25 1.000 
0.00 0.00 1.000 
7.72 
9.26 

2.81 
3.90 

1.000 
1.000 
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Check for overturning stability 
Resisting moment Mres = 592.21 kNm/m 
Overturning moment Movr = 289.90 kNm/m · 

Safety factor = i.04 > 1.13 
Wall for-overtuming is SATISFACTORY 

· Check for slip
Résisting horizontal force· 
Active horizontal force 

Safety factor = 1 .42 > 1 .13 

Hres = 170.68 kN/m 
Hact = 120.53 kN/m 

W�II fo.r slip is SATISFACTORY 

Forces acting at the centre of footing bottom 
Overall moment. M = 15.79 kNm/m 
Normal force N = 254.48 kN/m 
She�r force . · Q = 120.53 kN/m 
Overall check - WALL is SATISFACTORY 

Bearing capac.ity of foundation soil 

Spread footing verific��ion 

-Input data
' O 

' 

Bªsic sqil parameters

.. ,,� .. ,._ 
.No.

1 l' 

t 
Pattem l {j)ef 

[°] 1 

-�

·
_
{ Eccentricity 
[ [mi' 

0.06 

y 

ANEXOB 

· Stress
[kPa]

107.11 

Y¡¡u í o! Cef. 

1 
[kP�] [kN/m3] [kN/m3] 1 [º] ' 

1 TALUD- , 1/:<>¿j 30.00.; 10.00 19.00 10.00 15.00

.:;,' .. • 
!:Í//ALUACIÓN IDEL 'C'QMPORT AMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON E;L SIST-ÉMA DE GEOCONTENEDORES EN &:L RÍO ICA 
Bach. Grande ReY,eS, Steve Edµardo 11 
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ANEXOB 

6 

,[º]' 

2 1 FUNDACION 

1 
1 

5.oo¡ 
1 

1a.oo; 10.00¡ 15.oo

1 , TALUD - 0.351
·-... ..;, . .  - .. - --- . -··---

2. ···j FUNDACION
1 

' ' 

Soil parameters 
TALUD· 
Unit weight: 
Angle,of interna! friction :
Cohesion. of soil : 

y 

<pef 
Cef 

-· -·-+ ,á ··- -----

�--� I 

\ � 1 j cohesionless ¡ 35.00 

= 19.00 kN/m3 
= 30.00 º 
= 10.00 kPa 

Deformation modülus : Edef = 30.00 MPa 
· Poisson's ratio : 
Saturated unit weight :

FUNDACION 
Unit weight: 
Angle of interna! friétion :

·- Cohesion óf soil :
Deformation modulus 
Pois.son's ratio 
Saturated Únit weight:

Foundation 

V 
= 

Ysat 
·=

y
=

<pef- -· 
Cef = 

Edef =

V 
= 

Ysat 
= 

FoUndation type: strip footing 

0.35 
20.00 kN/m3

18.00 kN/m3
35.00 

5.Q0 kPa
20.00 MPa 

0.35 
20.00 kN/m3

Depth from ground surface h2 = 5.00 m 
Depth of footing bottom. d = 0.30 m
Foundation thickness· t = 1.00 m
lncl. offinis�hed grade s1 = 0.00 º 
lncl. of footing bottom s2 = 0.00 º 
Unit weight.of soil above f.oundation = 19.00 kN/m3 

Geometry of structure · .. 
Foundation fype:

0
strip footing· 

Overall strip foofing length = 100.00 m
Strip footing width (x) = 2.50 rn 
Column width in the direction of x = 0.1 O m-
Volume of strip footiing - 2.50 m3/m 
lnserted loading is considered per unit length of continuous footing span. 

Material Óf structúre 

--- j -- -
1 

-i'
1 

l 
+ 
! 
1 

_, 

Uni,t weiglilt y= 23.00 kN/m3 
Anply,sis ot_concrete stru(;tures carried out according to the standard EN 1992 1-1 (EC2).

EVAtlJ»;CIÓN DEL éOMl?OliUAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON ÉL SISTq:MA DE GEOCON'íE_NEDORES EN EL RÍO ICA 
Bach. Grande Reyes; 

,
stevii Eduardo 

" 
12 
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Concrete : C 20/25 
Longitudinal ·steel : B500 
Transverse steel: B500 

1· 
i 

5.00:TALUD 

i, 

- 2 ' 3.ool FUNDACION
:'',, : .. __ . __ ,,_,_ J ., 

3 FUNDACION 

Load· 

Analysis settings 

!Service
¡ -
1 Design 

Type of,analysis - Analysis for drained conditions 
Analysis of vertical bearing capacity - Standard approach 
Analysis of settlement - Analysis using oedometric modulus (CSN 73 1001) 
Bounding of influehce zone - by percentage of Sigma,Or 
Cbeff. of bounding of influence zone = 1 O.OQ % 
Analysis carried out according to classical theory (safety factor) 

Factor of safety - vertical bearing capacity 
Factor of safett- horizontal bearing capacity 

Verification No. 1 

- 1.88
= 1.13 

Analysis carried out with automatic selection of the most unfavourable load cases. 
Computed self weight of strip foundation G = 57.50 kN/m 
Cbmputed .weight of º".'erburden Z = 0.00 kN/m 

Vertical bearing. capacity check 
Shape of contact stress : rectangle 
Parameters of slip surface below foundation: 
Depth of slip surface Zsp- = 4.76 m 
Length of slip surface lsp = 15.70 m 
Design bearing capacity of fo�nd.soil · Rd = 321.15 kPa 
Extreme Qontact r,;iressure cr = 107 .11 kPa 

Factor of safety = 3.00 > 1.88 
Bearing capacity in the vertical direction is SÁTISFACTORY 

. 

· Horizontal bearing cap�city check
Earth resistance: at rest
Design magnit_ude of earth resistance
Friction angle foundation-footing bottom
Cohesion foundation-footing bottom

Spd 

\ji 

a 

= 

= 
= 

0.43 kN 
35.00 º 

5.00 kPa 

-·EVi\LUACIÓN'QE� eoMl?ORTAMIENl'O DE LAS 0EFENSAS R"8ER�ÑAS 
CON EL SIS'.éEMA DE GEO,CONTENEPOR,ES EN EL RIO ICA 

Bach. Grande f.?eyes; Steve Eduardo •-

ANEXOB 

13 
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Horizontal bearing capacity Rdh = 190.50 kN 
= 120.53 kN Extreme horizontal force H 

Factor of safety = 1.58 > 1.13 

ANEXOB 

Bearing capacity in the horizontal direction is SATISFACTORY 
' 

Bearing c"pacity offoundation is SATISFACTORY 

Verification No. 1 

Sé.ttlement and rotation of foundation - input data 
An�lysis carried out with automatic selection of the most unfavourable load cases. 
Aoalysis car.ried out with accounting for coefficient K1 (influence of foundation depth). 
Stress at the footing bottom considered from the finished grade. 

Computed self\'.l(eight of strip foundation G = 57.50 kN/m 
Computed weight of overburden Z = 0.00 kN/m 
Settlement of n'lid,point of longitudinal edge = 3.8 mm 
Settlement of mid point of transverse edge 1 = 7.2 mm 
Settlement of mid point of transverse edge 2 = 6.5 mm 
(1-max.compressed edge; 2-min.compressed edge) 

Settlemei:it and rotation .of foundation - results 
.. 

Foundation stiffn..,ess: 
Computed weighted average modulus of deformation Edef = 20.00 Mr:>a 
Foundation in the.longiiudinal direction is rigid (k=92.80) 
Foundation in the direction of width is rigid (k=1450.00) 

Ov.erall settlement and rotation of foundation: 
Foundation settlement = 8.4 mm 
Depth of influeoce zone = 6.43 m 
Rotation in direction of width = 0.281 (tan*1000) 

Dimensioning No. 1 

Forces acting on construction 
Fvert � 'Na'!l.e j �- -�. ;� FhOt 

. IkÑimi [kN/rriJ 

Weight -wall 
Earthq.- constr. 
Active pressure 
Earthq.- act.pressure 

0.00 
46.oo,,
13.73
22.11

190.00 
-2.00 0.00 
-0.74 3.68 
-2.67 5.92 

Verification of construction joint above the bloc.k No.: 1 

Check for overturning stability: 
· Resisting moment Mre$ = · 410.89 kNm/m 
Overturning moment M

pvr = 161.17 kNm/m 

Safety factor= 2.55 > 1.13 . . . 
Joint for overturning -stability is SATISFACTORY

EVALUACIÓN DEL COMPORTAMIENl'O DE LAS o¡:¡fENSAS RIBEREÑAS 

CON EL SISTEMA.DE G!;QCONTEN!iDORES•EN E;L RÍO ICA 

· áaoñ. ·Grande Re}'$S, Steve li.d1:1ardo 

·l 
. App.Pt.' ·· Design 

. T · X 't:r,1 •. coefficient
2.00 1.000 
2.00 1.000 
2.66 1.000 
3.56 1.000 

14 
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Check for slip: 
Resisting horizontal force 
Active horizontal force 

Safety factor = O. 71 < 1.13 

Hres = 58.48 kN/m 
Hact = 81.85 kN/m 

ANEXOB 

Joint for slip is NOT SATISFACTORY_ (INCORPORAR GEOTEXTIL EN INTERFAZ) 

· 'F:orces acting on the bottom block:
Moment M = -0.21 kNm/m
Normal force N = 199.60 kN/m
Shear force Q = 81.85 kN/m
Maximum pressure on the bottom block 
Red.Coeff. by offset of top block 
Average value of pressure on tace 
Shear forc� tra.smitted by friction 

= 79.84 kPa 
= 0.00 
= 5.55 kPa 
= 47.79 kN/m 

Bearihg capacity against transverse pressure: 
Joint bear.capacity = 52.81 kN/m 
Computed stress-state = 4.63 kN/m 

Saf ety factor = 11 .42 > 1 .13 
Transverse pressure check is SATISFAC1:"ORY 

Joint btw. blocks check·:­
Mesh material bear.capacity 
Computed stress-state 

Safety factor = 1.37 > 1.13 

= 52.81 kN/m 
= 38.68 kN/m 

Joint between blocks is SATISFACTORV: 

1BO.OO 

4 

5.00 

3 

-22.89

. ....-14.22 

2 

1· 7 -1 1 
' """"-+------'

+z

Name : Dirnens_ioning 

�, EV.A:LUACIÓÑ'ID�lt. 00fll1PORTAMIENJ"O IDE LAS 06FEÍSÍSAS RIBEREÑAS 
CóN'EL SISl'ENil;t>¡J)!: GE:OCO�'íliNEQORES EN fü. RÍO'ICA 
�ach. Grande Rey�, Steve Ed11ardo 

. � 
4 

f Stage: 1; 

15 
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Name : Dimemsioning 

5.00 

2 

1 

+z

mo.oo 

---22.89 

4 

..--14.22 

-,EVALUACIÓN !DEL COMPORTAMÍ!iNTO DE LAS DEFENSAS RIBEREÑAS 

CON EL SISTEMA DE GEOCO)'JTEl:NEDORES EN EL.RÍO ICA 

Bach. Grande Reyi;s, Steve Eduardo. 

Stage: 1; "" 

.. 

ANEXOB 

/ / 
/ 

/ 

/ 

16 
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C.1 ANÁLISIS SIN CONSIDERAR DEFORMACIÓN DE MATERIAL

ANEXO C 

GeoCoPS Version 2.0 Resistencia Geotex1il 
1-'rint�d on: Mon.\ov 18 20:0�·!P 2013 <.!:\l.klr,tttn!nts and 8etung1\,1,..drtJ.iniWadtt'.8o::ntcriO'.¡C('(',)JlS lesl';�ccirn I D:t1.'.'lx5.0.vt:O 

"� ••--·••--••• �· -,,.�-•.--1,-..- ,,.,�•a.-,�1H,, .. " . -r------ -., .• ._.,_..., ..... ,,,,.-,._,.,. ,-� .. --.,•�-·.,w•..--·,o,v...,..,.,.,,,.,_ ·,._,. , . ...,,,..,_,,.�-.,.�,.-,. 11 , . .,..,.:..,c . ..,,, • .,,,=·" .... ,,,,.,..,,,,,_ 

Geosyn the ti c Confined Pressurized Slurry 

Resistencia Geotextil 

PROJECT· IDENUFICUION 

T1tle: Resistencia Geotextil 
Project Number: Private 
Designet: Prívate 

Descripti o n :

Fi le  path and name:· C:\Documents and Settings\Administrador\Escritorio\geoc ..... 
Date and time of creating the input .data: Mon Nov 18 18:14:55 2013 

D e s i gn P h il.o s oph y an d P r ogr a m  D e velope d by : 

Ora Leshchinsky, P.E. 
Dov Lesflchinskv. Ph.D. 

·\�33 The Horseshoe
Ne wark, Delaware 19711, USA

Rc�iskncin Gcotc-�1il · 
Pngc 1 of 41 

.Copytighl ¡t, 1999-2002 /\,D:\\•1/\ En�neering, lm:. · 
_ T ,icense numh�r G-lJS-01 SR 

, -e· E\7AILUACIÓN DE<IL COMPORTAMIENTO DE LAS bEF!sNSAS RIBEREÑAS 
CON EL SISTEMÁ D.!= GEOCONTENEDORES EN EL RiO ICA 
Bach. Grande Rey�s. -Ste�e [iduardo 
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ANEXO C 

. . ,.,,. __ ._ ·�·.w··--.,..,·.i,· .,.., v·-,,··-·' ¿ -�·-•·· ··• ..,� ..... .-. ; ......... -•• ,,.,..,..., ___ ),1,,•,., .  -•·�·· ... . •1 · ...... _r �..,·--·):. .. -.... �---�,s ... -... --... �,:•, .. �-,. -..... : .. .,;. ....... u ........ ,, • ..,.:,:, ...... ,, ... � 

INPUT DATA 

Circumference of tube. r m l 
Unit weight oflower !ayer of slurry, fkN/m 31 
Unit wei1<ht ofupper laver ofslurrv. fkN/m 31 
Unit weight of fluid outsíde tube, lower !ayer, fkN/m 'l 
Unit weight offluid outside tube. uooer laver. íkN/m 3] 

Specífied height of lower Jayér of slurrv, Hin-L, f m l 
Specified height of outside Iower !ayer offluid, Hout-L, [m] 

GEOSYNTHET!C DESIGN PARAMETERS: 
l. Reduction factor for installation 'damage, RFid
2. Reduction factor for durabilitv. RFd
3. Reduclion.factor for cr.eep, RFc
4. Reduction factor for seam strength. RFss, in tube's:

axial (longitudial) direction 
circumferential direction 

Maximum h _eight-of LOO [m] was specifíed. 

RESULTS 

Results correspond to a circumference of tube of 6.0 [m] and 
maximum tube heicllt of 1.0 f m l. 
Geosynthetic in CIRCUMFERENTIAL direction: 

Ten�ial force at WORKING conditions: íkN/m] 
Required ULTIMA TE strength, [kN/m] 

Oeosynthetic in AXIAL direction: 
Tensial force at WORKING conditions, fkN/m] 
Required ULTTMATE strength, [kN/m] 

Maximum height oftube, H fml
Maximum width .

. 
oftube; W fml 

(max. width is at height 0.3 (m] from pase) 
Ratio H /W 
Width ofbase ofrube resting on foundation soil, íml 
Cross-sectional area oflower laver of slurrv. ím 21 
Cross-sectiortal area ofupper !ayer of slurry, ím ºl 
Total storage·caoacitv oftube oer unit length. ím 3/m] 
Net pumping pressure within tube at inlet, [kPa] 

CONSOLIDATED TUBE: 

Unit weight of consolidated (saturated) fíll, [kN/m 3] 

Consolidated cross-seytion are'¾ [m 2] 

Final height, H [m] 

R.csish."l}i.:ia Ül.'.'Ol<.!�1il 

('op)lligl,t 1_, '1999-2002 ADA�l'A Eugin«ring. !ne. 

8VALUACl0N DEL COMPORTAMIENTO DE LAS DEf'E;NSAS RIBEREÑAS 
C0.N Eb SISTEM/\·PE GEOCONTENEDORFS E�· EL RIO ICA
Baeh: Grande Reyes, Sleve Eduardo 

. 

6.0 
18.00 
18.00 
10.00 
0.00 

LO 
O.O

1.17 
1.15 
1.52 

2.00 
2.00 

6 

23 

4 

17 
. 1.0 
2.5 

0.397 
1.9 
2.1 

O.O
2.1
1.9

20.0 
1.7 
0.8 

Pagc 2 of 4 
Lk·<ns< numb<:r G-líS-0158 

2 

1 

1 
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ANEXO C 

CROSS-SECTION: 

SCALE: 
o 1.0 2.0 [m] 

qrcumference = 6.0 [m] 
Pumping pressure = 1.9 [kPa] 
Cross-sectional area oftube = 2. r [m °], 

T-ult (circumferential) = 23 [kN/m]
T-ult (axial) = l 7 [kN/m]

..,._. .• _. ·,_,:;.,.....,., ,·0 ··-·'""""'"" .......... , • ...c--,,-.� .......... ,- ... �� .. .,,,.�·-.-� ..... � .. ·--··•--l.¼ ft .......... ,+ . ...,_ 

R.::sistcncin Gco1c:,a-il · 0 

Copyright{) 1999-2002 AD.�·1A Engiuccring,. Inc . 

. ÉV:ALtJ:ACIÓN DEL CÓMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 

CON•EL SISTEMÁ DÉ GEOCOJ:lffENEDORES E:N EL RÍO ICA 

Bach. Gr.ande Re}!és, Steve Eduardo 

Pngc 3 of 4 

Liccmc munbcr G-US-0158 
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ANEXO C 

GeoCóPS Version 2.0 Resistencia Geolexlil Prinled on: .\fon Ne-\· 1� 20·0�· 57 2013 C''..0..."'<'=1Trellfl and Settmg«'.Administrador\l;&cri\(')'iC":�Ofcps l=:st'.§eccion 1.0:C �x5.0 G� 
o,.,..-.n-...i.--..4"'1;-ul)-o((l:,,_:o� ... ::-:n�,-.ac.o:-,u,,.,._.o..:a.i,,_ .. ao..:.1,•-:t:i..:'on•-.io.....:;.,n-ao,at1,...,.�::1,..:."r--1;>,:<.ofl;•,.1.:o.,;_.n,-i..:.....:�;,...i;�r.,-lt(..:;,,,,,_a�,r.�,-..;o�..: .. ,..,,�:,t-::..'>•oe»o 

CHOSS-sECTION AAEH CONSOUDATION: OPTION #1 

1 
IOE<,---------'--Width = 2.5 [m]-. -------� 

SCALE: 

o 1.0 

Unit weight of slurry = 18.0 [kN/m 3] 

2.0 [m] 

Unitweight of consolidated (saturated) fil!= 20.0 [kN/m '] 
Tnitial cross-sectional area oftube = 2.1 [m 2] 

Consolidated cross-sectional atea of t:ube = 1.7 [m 2] 
'\ . 

Resistencia Gcotc�1.il 

Copyr:ight '.f? 1999-2002 ADA\•JA F.ngineering, lnc . 

. EVALWACl0N DléL COMPOR\fAMIENTO De LAS .DEFENSAS RIBEREÑAS 
CON H SISTEMÁ.DE GEOCONTENEDORl<:S EN EL RIO ICA 
Bach. Grande Reyes, s11;,ve Eduardo 

Pnsc 4 of 4 
Liceni.e numher G-CS-015R 
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C.2 ANÁLISIS CONSIDERANDO DEFORMACIÓN DE MATERIAL

ANEXO C 

GcoCoPS Vcrsion 2.0 
Printed orr Mon'Kov 18.21:02:002013 

Resistencia Gcotci-1il 
C"'.Documents ;ind Satir@s'.Admi.mm00f'.Escritorio,geooops lt�O'J\ I .Ox2.SxS.O_ consobd.Geo 

....... : •,-::o.,r..-,,-.·::,,:s:4111,_,. ,c#I;·-,· .c.ftb,oó..-.;fO:C>flf<O.<&,f 1, •• t ' ...... z.:�·=•••k -�.-·,;. f -!;"•,-:(....-:::ft:f,_ f • ,-.• G ,T<,,.,L1f;J,,le«f >'f -,•;, 

Geosynthetic Confined Press urized Slurry 

Resistencia Geotextil 

· PROJECT ÍDENTIFICATION

Title: Resistencia Geotextil 

-Project Number: Private
Designer: Private

Description: 

File patl}. and name: C:\Documents and Settings\Admi'nistrador\Escritorio\geoc ..... 
Date and time of creating the input data: Mon Nov 18

°

18:14:55 2013 

Oe sign P hilo s oph y a n d  P r o gr a m  D e ve lope d by : 

Ora Leshchinsky, P.E. 
Dov Leshchinskv, Ph.D. 
33 The ·Horseshoe 

·\.Newark, Delaware 19711, USA

cr-,,-.t. ":r.:•,-::.:<5o ... .  ,,-:::.. .. • ,--,:1 • 1,-:t.J1o�•--a0o,c -. .. . 10,.,;.rt,_,.,A�,,a,n,_.,. .• _n.,...u 

1 Resisleru.:ia Geolextil 
' Copyrighl C: [�99-�002_ s,P01'·1;" :nginooriu�, loe. 

. '.,- ..•. 

-�EVALUACIÓN DEJ.. CQMPORTAMIENTO DE LAS l)ÉF�NSAS RIBEREÑ;A:S 
CON EL SISTE'.MA DÉ Gf;:OCONTENEDORES EN �L RIO ICA 
Bach. Grande Rej(es, Ste,ve Eduardo 

Pag< l o!' 4 

Licen�e number G-CS-0158 
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ANEXO C 

,>..·,.·�·-·•· .. ..,,,. ..... , •.. · �� .. �.,,..•( ··•• ·· -,··--�.:>.,,.,· · · ,-.,,�--�·· >_,. __ !..;.. ,., ;._ .:: -·,;,,;,,-.;;11,_.·_.,':',•�..:o :.....,.':',-��.-.. ·• ,.,,..,:¡,;,.-+ a,,,,._;�,'"''='·&.�-- ;,.,v.,:,-,:;:. .• , ; :• ,h·,1 .,,,..,,:11.·,.¡1�.-.. ;,, v,.,_ 

INPUT DATA 

Circurnference of tube, [ m l 
U nit -veight of lower !ayer of sl urry, íkN/m 37 
Unit weight of upper !ayer of slurry, [kN/m 3] 

Unit weight of fluid outside tube, lower laye·r, [k.N/m 3] 

Unit weight of fluid outside tube, upper layer, [kN/m 3] 

Specified height oflower )ayer ofslurry, Hin-L, fml 
Specified height ofoutside lower !ayer offluid, Hout-L, [m] 

GEOSYNTHETIC DESIGN PARAMETERS: 
1 ·. Reduction factor for installation damage, RFid 
2. Reduction factor far durability, RFd
3. Réduction factor for creep, RFc

· 4. Reduction factor far seam strenhrth, RFss, in tube's:
axial (longitudial) dírection 
circurnferential direction 

Maximum height,of 1.20 [m] was specified. 

RESULTS 

Results correspond to a circumference of tube of 6.2 (m) and 
maximum tube'height of 1.2 f m]. 
Geosynthetic ii:t CIRCUMFERENTIAL direction: 

Tensial force at-WORKING. conditions
,' 

[kN/m] 
Required ULTIMATE strength, [kN/m] 

Geosynthetic in AXIAL dÍrection: 
· Tensial (orce at WORKTNG conditions, [kN/m]
Required ULTIMATE strength, [kN/m]

Maximum height of tube, H í m l 
Maximum width oftube, W [m) 

(max. width is at height 0.4 [m) from !;,ase) 
Ratio H/W 
Width ofbase oftube resting on foundation soil, [m] 
Cross-sectional area of lower lay'er of si urry, f m 21 
Cross-sectional area ofupper !ayer ofslurry, [m 2] 
Total storage �apacity of tube per unit length, [m '/m] 
Net pumping pressure within tube at inlet, [kPa] 

CONSO.[IDAJED TUBE: 

Unit weight of consolidated (saturated) fíll, rkN/m '] 
Consolidated cross-section area, [m 2] 

Final height, H [m] · 

6.0 
18.00 
18.00 
10.00 
0.00 
1.2 
O.O

1.17 
1.15 
1.52 

2.00 
2.00 

10 
39 

7 
27 

·1.2
2.5

0.483 
17 
2.5 
O.O
2.5
4.4

20.0 
2.0 
1.0 

s .... <, ........... .,.,._:; ..• .,. .•. �, !·J,,....._¡ ..... ,1 ........ - ,$.&,..., ....... + -... ',qiJ ...... -s .. 4 .. u,.J. ,_.,,_G,P:: ·• ·-.•.• ,,.h ...... 3 .... ,;, 2..,..,.t-- ........ - -s ........... ..A ...... , ...... \.t.,., ............. .s.,..,¡, . ....... --X ... .. 

R�si!ncnciu. (i..:otcxtil . Po.ge ·2 of' 4 
Copyrj�ht � 

0

1999-2002 AÍlH.L\ Engin�íng, !Ji�- __ . __ _ _ ... __ .. _ _ .. __ __ _ _ _ _. _ _ ____ Li�c_n�c_nu�nb�� .. G-�:_S-0�58 
• .:.,.,r.,,...,_,,.,, .. .., .. ..,.,.,.o,�a:.l:,••u•,('-",t,,,_,l ..... _,.. ....... ;�.-,;•,,._,.,r�-.,,�._.:.f .. _... .... ..,._�_.,.,..,,......-1'1.., ..... •�lllt ,.,._),-,0 .. -, .• ......._,.,,.,..h_..f.,... Y�.-•-,--.,•r:--,.f,.a:.: • .,.., . .-....... .._, "r:.,-
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ANEXOC 

o 

CROSS-.SECTION: 

'y 

1 

1 
·1----------,---Width = :ts [m.1----------�

; 1 
S· 

SCALE: 

1.0 

[,-·· 

Cim,unference = 6.2 [m] 

Pumping pressure = 4.4 [kPa] 

Cross-sectional area oftube = 2.5 [m 2),

·,

2.0 [m] 

T,ult (circumferentiaJ) = 39 [kN/m] 

T-ult (axial)= 27 [kN/m]

G�J•,,-:1;...,;., ............ :::.r.,_ .. _,t,.s,.-.. a ..... , .. �_!..._�,O ..... ;t..-..•,-·¡,o...-¡,:•,�-:.;.-.,,.A19, .. ,.;,,_..,., .. �.•rn� .. •,1Zfh,- •1.e:R ·,-,.1· , --,;•9 • .._.,;�s:;...1, ..... i.:�w- JO .................. 4'1;.,. 

fü:si!;l�ui..:ia Geolexlil · o Pag� 3 oi' 4 
CopyTight -t� I!,j�J-2'002 MJA'.MA Eng.inccring, lnc. Líccnsc numbl.'.:r G-CS-0158 

,,.,. .. ,,,e, zcOi·n·-ac·nr ·eo-Mx'•·a,a,•· uc··nr ·10O•11···2cc·z 1to?n···1,ins ·2cn:·u&u1··10&v·nr··cocn:1:e2cc· :-0:z·-nr···eoon ·e,cc·: 

!e:VALUÁCIÓN OEL COMPORTAMIENTO DE b.AS.DEFf=,NSAS RIBEREÑAS 
eoN EL SISTEMA DE GEOCONTEN6DORES EN '6L RIO ICA
Bach. Grande Reyés, Steve Eduardo 
-
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GeoCoPS Version 2.0 

ANEXO C 

Resistencia Geotextil 
Prinlt:d 1m: Mc,n N,iv 11. 21 :02:0-l 2013 (":•.T)a1.u1K.id.� •Tljl Scllif\l:t',Ad11ñ1rishwd,�F.�"1'1lori,1\!!::1.ll1,z,. 1.s\,;.:cei,,11 1.0:i.2. 'S;,c5.0_�11n,oli1lC...:o 

,.,.w-�-.. , ..•. ...,..,.._.,.,..,,.,,,_,,_.,.,..,...1,11.,.,._,.,,...,,.,,..,_., .r:,,,._1•··«:>11>...--,•···9 . .,,.,.<-•••-><:>-:<",r,,_,,- ••• _,., .• � ·._. .• ,i,,,:�s•·-�-"',.....··-,•·•"-""""·•-�•••,...,.··-··�""••-"'""'""'--··••'"-',..,,••·- _ 

o 

CROSS-SECTION AAER CONSOUDATION: OPTION #1 

final H = 1.0 �m� 

SCALE: 
1.0 2.0 [m] 

Unit weight ofslurry = 18.0 [kN/m 3] 

Unit weight ofconsolida�ed (saturated) fill = 20.0 [kN/m '] 
Initial cross-sectional area oftube = 2.5 [m 2] 

Consol.idated cross-sectional area oftube = 2.0 [m 2] 

--- ,,_¡_,o, ..... �•••-�* G.r,,r. T<-J<tG<•..rl'Í .. •U<(wr..KT,-.,:t .._.._ ... , t, • .-u".,..:;,r:<o».)0 .C�;orn,-. .. a� ... ;:,,1• .,,_, ;( '-""ot\ ,,.,.�l��-•;":(i;,_,.t,;. ,.,,,¡ ....... � \;)o.,,.S$.,,,_,_ ;r,,,..._, ::a:,,;J g,.._ ... i;f,,, ... u .... ":ol,  ,,-,f g,.::.,,"ll•,&,<>;t QJ, .. __ ,111 0:e .·  .. ••,�N 

R�istcni;ia Geol�xtil · e> 

Copyright� 1_999-2002 A!)A�� �,n�in_e��ng, l�c ... 

-i;"VAtUACIÓN DEL COMPORTAMIENTO DE LAS DEf�NSAS RIBEREÑAS 
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ANEXO D: 

ANALISIS DE ESTABILIDAD INTERNA Y 

FUERZAS TRACTIVAS 

MÉTODO BEZUIJEN Y VAS:TENBURG 
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ANAL/SIS DE GEOCONTENEDORES SEGÚN BEZU/JÉN Y VASTENBURG 

GEOSYSTEMS. DES/GN RULES AND APPLJCATIONS (2013) 

Datos 

Oleaje 
Altura de ola (Hs) 
Per:iodo.Pico (Tp) 

Material 

Porosidad de material (n) 
Pes_o-Especifico de suelo (Gs) 
Peso Especifico·deAgua (Gwl 
Estimación de Consolidación 

Densidad de suelo húmedo (en trabajo) 
Den<!idac:1 de suelo suelto (llenado de bag/slurry) 

Geometría 
Angulo de talud (2V: 1 H) 
Gravedad 
Borde Libre (Re) 
Velocidad máx. a lo largo del talud 
Tirante de agua 

Geobág 
Ancho (b,L) 
Allo(Dn) 
·longitud 
Volumen 

Solución 

1. Ca/culos Iniciales 

Relación de Densidades 

Longitud de ola en 
aguas profundas 

Breaker Parameler 

Espesor efectivo 

2. Establlidad contra olas 

Parametro de estabilidad 

a, = (1- n). P, -Pw 
. , P •. 

gT 
L,, = 2; 
. ?

-
tana 

- .jH, 11
-,, 

D, = L·sina 

0,20 m 
5.00 s 

0.40 
26.50 kNlm3 
10.00 kNlm3 

20.00 kNlm3 
18.00 kN/m3 

63.4 º 
9.81 m/s2 
1.00 m 
4.00 m/s2 
4.00 m 

2.50 m 
1.00 m 
5.00 m 

12.50 m3 

0.99 

39.03 

27.90 

2.24 m 

Para olas irregulares, talud 1:3 o menos 

Para taludes 1 :3 o mayores 

0.09 0.52 

Para elementos en el borqe Libre 

H, ,s O. 79 + 0.09 :j 
c.,D, • 

0.09 1 24 

cumple 

c�mple 

\ 

no corregir 

Espesor efectivo min. 
Nuevo ancho geobag 

O 13 

E:V-.Ai[IJACIÓN QE,L COMPORTAMIENTO DE !:AS DEFEl'\ISAS RIBEREÑAS 
CQN !::I! S ISTEMA PE GE;OCONTENEDORJ¡:S EN l;L,RÍO ICA 

. 

Bach. Grande �eyJJs, Ste:e Ei<rlt:1ar.d0 
' ' 

, . 
.• , 

densidad de suelo humedo 

humedad final 
humedad inicial 

Relacion de asentamiento 
asentamiento de material 

Alto de Geobag + asen!. 

lnstallatlon geometry 1 

1.24 

D
,. 

- L·sina 

1.50 m 
1.68 m 

cumple 

-------, 

ANEXO D 

19.80 kN/m3 
ok 

-·0.25 
0.40 

0.20 
0.20 m 
0.20 m 
1.20 m 
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3. Estabilidad contra corrientes longitudinales 

Relacion de Pilarczyk para Revestimientos 

.!) 0.035-
<t>K,.K,,�� 

6., '� 't'K,2g 

. Dk (espesor) 

Parametrci de Estabilidad (<!>) 
· Parametro de Shields (IIJ) 

Factor de turbulencia (Kt) 
Rugosidad Equiyalente según Nikuradse (Kr) ,, 
Angulo de interface entre geobag y terreho 
Factor de Inclinación (Ks) 

Factor de profundidad (Kh) 
.-Perfil /ong. desarrollado 
.-Perñl no· élesarrol/ado 
.�Flujo muy rugoso· (h/Kr<5) 

• 
• 1. 74 

1.73 m 

1.50 
o.os 
2.00 

2.30 m 
40 • 

1.00 

1.00 
1.15 
0.90 

1.00 

4. Estab/1/dad cuando se esta sujeto a flujo por encima de la estructura 

Condición: 

f= 1.2 122]; �<F 
,jgti.,Dk -

F = 0.5 - 1.0 [9, in Durch); 
F=0.9-1.8 [19]. 

0.86 1.2 cumple 

5. Estab/1/dad por falla del terreno (por oleaje) 

Condición: 

De la Tabla C.1. (aprox.) 
Máx. diferencia para la altura de 
Ola 

Sop = 

lla> < 

Hs< .ll<I> 

5. Tensión requerida-para el Geoslntétlco 

0.005 

0.40 m 
.cumple 

Tipo de Geosintéticb 

Material 
Geotex1il tejido bidireccional ANDEX-1 OST 

Poliester 
Tensión máxima. 
Deformación máxima 
Modulo de rigidez (J) 

. T= J2- D;,;'. t· ( /J�-�,-). p-g 

Reducción por uniones o costura 

Tension en GeosintéticO 
Factor seguridad 

108 kN/m 
11.5 % 

939.13 kN/m 

72.56 kN/m 

70 % 

103.65 kN/m 
1.04 > 

ANEXO D 

cumple 

labk J.I Tur-bulcrice factor K, Jor v.t.rlous hydr.i.ulíc conditlon5 [22}, 

Normal turbulenc� in rtven 1.0 
Hicher turt>olcncc: rivcr be:ñds I .S 
Turbull!nC.e, ;a:t f"O)'ne3 2,0 
Strong [urbulcnco; hydr.auUc jumpt, 1h:,,rp bencb, loc:ll disrt1ptions 2 O 
Turbulcnct! .u the rcsull of propeller Jcts ,1nd othcr w_.tcr j(!ts 3.0--:.0 

· 3.0 
,.. 
2.6 
2.4 

e 2.2 
-;_ 2.0 
! 1.8 

1 ::: 
� 1.l 
E 

1 �:�
0.6 
0.4 

0.2 

� 
-

1 
1 

� --

�....-
./' 1 -

.,.. ·-

�-- 1 -:-

-..... 1 

-

,0,I 0.2 0.3 0.4 0.5 O.ó 0.7 0.8 0.9 1.0 
Equivalen, thickness top l:iycr {m} 

1� Slope l:S --<El-- Slope 1:4 -- SJopc 1;3 --6-- Slopc 1:2 

Fieure C.. I Desig� chart for shearing oí subsoíl far S.., = 0.03, 

' 
o 

se corrigio longitud x metro lineal 

1.0 
cumple 

EVALUACIÓN DÉL COMPORTAMIENTO DE LÁS DEFENSAS RIBEREÑAS 
CON·EL SIS:rBMÍrDE; GEOCONiíENEDORE;S EN EL RÍO ICA 
Bach. Grande Reyés, $leve Eduar,do 

/ 
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ANÁLISIS DE FUERZA TRÁCTICA EN GEOCONTENEDORES 

METODO DE SHIELDS 

Datos 

Shields 

Parametro d!! Shields (\11) 

Material 

.Peso Especifico de suelo (Gs, ys) gravedad es 
Peso Especifico de Agua (Gw) 

Geometría 

Angulo de talud_ (2V:1H) 
G¡_¡¡vedad 

Geocohtenedor (Géóbag) 

Ancho (b,L) 
Alto(Dn) 
longitud 
Volumen 

Solución 

0.05 recomendado por Geosystems 
Design rules and applications 

26.50 kN/m3 
10.00 kN/m3 

63.4 º 
9.81 m/s2 

2.50 m 
1.00 m 
5.00 m 

12.50 m3 

•cr = <p(Ys-Yw)D
Ecuacion de Shiélds para iniciación de movimiento 
en partículas de diametro D 

1. Ca/culos Iniciales 

-Espesor efectivo D. = L·sina 2.24 m sugerido 

lnstallaUon gecimetry 1. 

D, = l·sina 

Correción por Inclinación K = r,, =

Te-o 

Angulo de interface entre geocontenedor 
y terreAo (reposo) 

Factor de lnclfnación (Ks) 

2. Resultado 

· sen-a 
1- ··,­

sew,P 
Relación entre enfuerzo cortante crítico 
del talud con respecto al fondo 

,40 º 

#iNUM! de formula 
1.00 sugerido Poro lo situocion escalonada no se 

generan fuenas en la direccion de talud 

solo actua le fuen tractiva del ague 

(podemos considerar la pendiente de cauce 

E-�üa�ion de Shields corregida 
pero es despreciable 2%) 

Ter = 1848 Nim2 

.} 

laVAblJÁCIÓN ÓEI:. COMPORTAMIENTO DE LAS DE¡:FÉNSAS RIBEREÑAS 
CON EL SISTEM� DE GEOCONTÉNlaDORES EN El,, RÍb ICA 
Bach. Grande"i'?é:yes, St;ve Eduardb 

ANEXO E 
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Zonas en Curva 

Correción por turbulencia 

.... :npo dé 
Sitio 

turbutencla 
Normal Muros laterales 

Mediana Curvas suaves 
Fuerte Resatto:. 

hidráulicos y 
curvas fuertes 
Sitios de alta 
turbulencia 

Carga directa Jels espirales 
del agua 
sobre 
revestimiento 

Parámetro ifé 
· tlli-bulencla K 
,.o 

1.5 
2.0 

2.0.a 2.5 

3.0a 4.0 

,. 

Kr= 2.00 

curvo fuerte 

Ecuacion de Shields corregida por turbulencia 

921.0 N/m2 

Comparativo (Caso de estudio) 

•máx. = 216.4 Nlm2 

1
250 -

no ica EJE RIO 
.. 

-·¡- '" - . 

$ 
200-

1
l 

150" -· L. 

� 

l 
Í 

Main Channel Distance (m) 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 

CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 
Bach. Gr,ande Re.yes,· St;ve ,Eduardo 

ANEXO E 

Afecta directamente o lo veloddod incrementando 

el esfuerzo cortante (dírect. Propor. A Ter} 

Legend 

ShearChan 

ShearTotal 

Shear Rfght 

2 

.. 
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MODEl..:AM:IE·NTO HIDRÁULICO 

BACKANALISIS ; Q=250m
3
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ANEXOF 

CL!adro NºF.1 Resultados del modelamiento del Río lea en la zona d� estudio consii:lerando un caudal igual a 250 m3/s. Fuente, Elaboración propia. 

MODELAMIENTO l'IIDRÁULICO HEC-RAS 

MinCh I W.S.
Vel 

River Crit E.G. E.G. Vel 
Tot Slope left Tot 

Sta _ El ' Elev w.s. Elev al al 

(m3 (m) (m) (m) (m) 
(m/m (mfs) 

(m/ 
/s) 

1 

) s) 
3+180 250 389.75 394.0 392.5 394.3 0.001 1.5 2.3 

3+160 2'50 390.2� 393.9 1 394.3 0.002 1.7 2.7 

3+120 250 390.37 393.8 394.2 0.002 1.4 2.4 

3+100 ·2so 390.48 393.8 ?94.1 0.002 1.6 2.4 

3+080 250 390.49 393.6 394.1 0.003 1.7 2.8 

3+040 250 390.25 393.6 394.0 0.002 1.5 2.3 

3+020 250 390.25 39�.6 393.9 0.002 1.6 2.4 

3+000 250 390.15 3935 393.9 0.002 1.7 2.4 

2+980 250 390 393.4 393.8 0.002 2.0 2.5 

2+960 250 390 393.3 _ 393.8 0.002 2.0 2.6 

2+940 250 390.27 393.0 392.8 393.7 0.006 2.8 3.3 

2+920 250 390.1 393.2 393.5 0.002 1.6 2.5 

2+900 250 390.05 393.2 393.5 0.001 1.4 2.0 

2+880 250 390.12 393.2 393.4 0.001 1.3 2.0 

2+840 250 389.73 393.1 393.4 0.001 1.2 2.2 

2+820 250 389.S 393.1 393.4 0.001 1.2 2.0 

2+800 250 389.48 393.1 393.3 0.001 1.3 1.8 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Flow 
Area 

(m2) 

108.7 

93.8 

106.1 

106.6 

90.0 

110.5 

104.2 

105.2 

99.9 

95.9 

74.9.
_ 

100.1 

125.8 

127.4 

114.2 

122.9 

137.5 

Top Frou 
Widt de# 

h Chl 

(m) 

37.3 0.4 

36.3 0.6 

42.5 0.5 

42.8 0.5 

39.7 0.6 

43.4. 0.5 

43.7 0.5 

54.8 0.5 

49.8 0.6 

45.3 0.6 

.44.2 0.9 

44.7 0.5 

so.o 0.4 

47.8 0.4 

44.4 0.5 

47.2 0.4 

50.1 0.4 

PROFUNDIDAD DE SOCAVACIÓN 

Tirante Coef. Coef. Socavación Prof. Nivel 
She�r Contr: Expo de 

Hidrául �eriQ Dm nent Coef. (Levediev) Socava Total y acció Socav ico do (ts) ción e n 
(N/m (m) (m) µ 13 m X a (m) ts-y 2) 
35.0 4.3 2.9 0.98 1.00 2.0 0.387 1.15 7.3 3.0 386.8 

51.7 3.6 2.6 0.98 1.00 2.0 0.387 1.45 7.0 3.4 386.9 

39.6 3.5 2.5 0.98 1.00 2.0 0.387 1.31 6.2 2.7 387.6 

42.3 3.3 2.5 0.98 1.00 2.0 0 .. 387 1.30 5.9 2.6 387.9 

57.0 3.1 2.3 0.98 1.00 2.0 0.387_ 1.64 6.4 3.3 387.2 

38.1 3.4 .2.5 0.98 1.00 2.0 0.387 1.24 5.8 2.4 387.8 

40.0 3.3 2.4 0.98 1.00 2.0 0.387 1.37 6.1 2.8 387.5 

33.5 3.4 1.9 0.98 1.00 2.0 0.387 1.57 6.8 3.5 386.7 

43.1 3.4 2.0 0.98 1.00 2.0 0.387 1.61 7.0 3.6 386.4 

46.9 3.3 2.1 0.98 1.00 2.0 0.387 1.61 6.9 3.5 386.5 

91.2 2.8 1.7 0.98 1.00 2.0 0.387 2.40 7.5 4.7 385.6 

44.2 3.1 2.2 0.98 1.00 2.0 0.387 1.49 5.9 2.8 387.3 

27.8 3.2 2.5 0.98 1.00 2.0 0.387 1.10 4.9 1.7 388.3 

27.9 3.1 2.7 0.98 1.00 2.0 0.387 1.04 4.6 1.5 388.6 

34.0 3.4 2.6 0.98 1.00 2.0 0.387 1.19 5.6 2.2 387.5 

29.6 3.6 2.6 0.98 1.00 2.0 0.387 1.10 5.7 2.1 387.4 

25.7 3.6 2.7 0.98 1.00 2.0 0.387 0.95 5.2 1.6 387.9 
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Q River MinCh w.s. Crit E.G. 
Tot 

St� El Elev w.s. Elev 
al 

: 
. (m3 

. (m). (m) (m) . (m)/s), 
o 

2+780 250 389.29 393.1 393.3

2+760 250 389.47 393.1 393.3

2+740 250 389.34 393.1 393.3 

2+7.20 250 389.09 393.0 /
1 393.2 

2+700 250 389 392.9 . 393.2 

2+680 250 389 392.9 393.2 

2+640 250 389.25 392.8 393.1 

2+620 250 389.18, 392.8 393.1 

2+600 250 389 392.7 393.0 

2+580 250 389.09 392.7 393.0 

2+560 250 388.75 392.6 393.0 

2+540 250 .. 388.64 392.6 392.9 

2+520 250 388.99 392.6 392.9 

2+500 250 388.91 392.6 392.9 

2+480 250 388.74 392.5 392.8 

2+460 250 388.72 392.4 392.8 

2+440 250 388.6 392.3 392.7 

2+420 250 388.48 392.2 392.7 

2+400 250 388.46 392.3 392.6 

2+380 250 388.44 392.3 392.6 

2+360 250 388.25 392.2 390.9 392.6 

Vel 
Vel 

E.G. 
left 

Tot 
Slope al 

(m/m 
(m/s) 

(m/ 
) s) 

0.001 1.0 1.5 

0,001 1.0 1.5 

0.001 0.9 1.5 

0.001 1.2 1.9 

0.001 1.5 2.1 

0.001 1.4 1.9 

0.001 1.6 2.3 

0.001 1.5 2.2 

0.001 1.4 2.3 

0.001 1.5 2.3 

0.002 1.4 2.4 

0.001 1.5 2.2 

0.001 1.5 2.2 

0.001 1.3 2.0 

0.001 1.5 2.2 

0.002 1.8 2.6 

0.002 1.7 2.8 

0.002 1.7 2.6 

0.002 1.5 2.5 

0.001 1.4 2.3 

0.001 1.5 2.4 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
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Top 
Flow 

Widt 
Area 

(m2) 

163.8 

164.7 

166.3 

131.7 

119.5 

134.7 

110.2 

111.4 

109.4 

108.4 

104.6 

114.1 

112.0 
- -

123.1 

112.9 

96.7 

90.8 

94.7 

10.1.1 

109.3 

106.1 

h 

(m) 

55.6 

57.6 

57.1 

50.2 

51.8 

52.5 

47.0 

44.0 

41.3 

42.2 

40.9 

44.3 

42.0 

42.6 

38.6 

35.3 

33.8 

33.1 

35.5 

37.4 

36.8 

Frou 
de# 
Chl 

0.3 

0.3 

0.3 

0.4 

0.5 

0.4 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.4 

0.5 

0.5 

0.6 

0.5 

0.5 

0.5 

0.5 

. -

.Shear 
T9tal 

(N/m 
2) 

16.9 

15.9 

15.4 

24.8 

28.5 

23.4 

31.7 

31.2 

32.7 

34.5 

35.2 

32.7 

34.3 

28.8 

36.1 

49.2 

54.6 

49.1 

41.5 

37.1 

39.6 

Coef. Tirante 
Contr 

Coef. Expo 
Hidrául Per'io Dm nent y 

ico 
acc10 

do e 
n 

(m) (m) µ 13 m X 

, 3.9 2.9 0.98 '1.00 2.0 0.387 

3.7 2.9 0.98 1.00 2.0 0.387 

3.8 2.9 0.98 1.00 2.0 0.387 

4.0 2.6 0.98 1.00 2.0 0.387 

3.9 2.3 0.98 1.00 2.0 0.387 

3.9 2.6 0.98 1.00 2.0 0.387 

3.5 2.3 0.98 1.00 2.0 0.387 

3.6 2.5 0.98 1.00 2.0 0.387 

3.7 2.6 0.98 1.00 2.0 0.387 

3.6 2.6 0.98 1.00 2.0 0.387 

3.9 2.6 0.98 1.00 2.0 0.387 

4.0 2.6 0.98 1.00 2.0 0.387 

3.6 2.7 0.98 1.00 2.0 0.387 

3.7 2.9 0.98 1.00 2.0 0.387 

3.8 2.9 0.98 1.00 2.0 0.387 

3.6 2.7 0.98 1.00 2.0 0.387 

3.7 2.7 0.98 1.00 2.0 0.387 

3.8 2.9 0.98 1.00 2.0 0.387 

3.8 2.8 0.98 1.00 2.0 0.387 

3.8 2.9 0.98 1.00 2.0 0.387 

4.0 2.9 0.98 1.00 2.0 0.387 

. . 

Socavación 
Coef. (!..evediev) 

(ts) 

a (m) 

0.76 4.8 

0.77 4.5 

0.75 4.6 

1.02 6.1 

1.22 6.8 

1.01 6.0 

1.31 6.3 

1.23 6.2 

1.22 6.4 

1.25 6.3 

1.31 7.0 

1.19 6.8 

1.18 6.0 

1.02 5.6 

1.10 6.1 

1.35 6.7 

1.46 7.1 

1.34 6.9 

1.26 6.7 

· 1.14 6.3 

1.19 6.8 

Prof. 
Socava 

ción 

ts-y 

0.9 

0.9 

0.8 

2.1 

2.9 

2.1 

2.8 

2.6 

2.7 

2.7 

3.2 

2.9 

2.4 

1.9 

2.3 

3.1 

3.5 

3.2 

2.9 

2.5 

2.8 

Nivel l. 
de 

Socav 

388.4 

388.6 

388.5 

387.0 

386.1 

386.9 

386.4 

386.6 

386.3 

386.4 

385.6 

385.8 

386.5 

387.0 

386.4 

385.6 

385.1 

385.3 

385.5 

385.9 

385.4 

2 

ti 
:l 

1 



'UN/VÉR SIDAD NACIONAL DE
0

/N(;fiNIÉRIA 
FACULTAD DE INGENIERÍA CIVIL 

'#p� 
ANEXOF 

River 
Sta 

Q I MinCh I W.S.Tot · El Eleval 

Crit 
w.s.

E.G. 1 E.G. 
Elev Slope· 

Vel 
left fot Flow Widt 

Vel 
1 1 

Top 

al Area h 

Frou I Shearde# Total Chl 
y 

. 

1 

Coef. 'e f Tirante e t oe .
Hidrául on_ � Perio

ico . acc10 do 
Om 

f:xpo 
nent I Coef. 

e 

Socavación 
(Levediev) 

(ts) 

Prof. 
1 

Nivel 

Socava de 

ción Socav ,. 

{m3 
/s) (m) (m) (m) 1- (m) (m{m 1 

_(m
/s) 1 (�

/ 1 {m2) (m) (N/m 
2r 

(m) 

n 

(m) µ • IJ m X a (m) ts-y

2+340 250 · 388.25 392.0 391.0 392.5 0.002 1.9 2.9 86.1 30.5 0.6 61.5 3.7 2.8 0.98 ' 1.00 2.0 0.387 1.48 7.4 3.7 384.6 

2+320- , 250 388.25 391.6 391.1 392.4 0.004 2.? 3.5 71.4 27.1 · 0.8 �8.1 3.4 2.6 0.98 1.00 2.0 0.387 1.87 7.8 4.4 383.8 

2+300 1 250 1 388.4 1 391.5 1 391.1 1 392.� l. 0.005 1 2.4 1 3.8 1 66.2 1 26.3 1 0.8 l 105.3 1 3.1 1 2.5 1 0.98 1 1.00 1 2.0 1 0.387 1 2.09 1' 7.4 1 4.4 1 384.0 

2+280 1 250 1 388.25 1 391.4 I 391.f\ 392.2 \ 0.004 \ 2.1 \ 3.6 1 68.9 1 27.4 1 0.7 1 91.9 1 3.2 1 2.5 1 0.98 1 1.00 1 2.0 1 0.387 1 2.01 1 ,· 7.6 1 4.4 1 383.8 

2+260 I 250 1 388.3 1 391.2 1 390.9 1 392.1 I 0.005 1 2.2 1 4.0 1 62.8 1 26.1 1 0.9 l 113.3 1 2.9 1 2.4 1 0.98 I 1.00 I 2.0 I 0:387 I 2.26 I 7.3 I 4.5 I 383.8 

2+240 1 250 1 388.25 1 391..3 l 390.7 1 ?91.9 1 0.003 1 1.6 1 3.3 1 75.4 1 28.7 1 0.7 1 77.3 1 3.0 1 · 2.6 1 0.98 1 1.00 1 2.0 1 0.387 1 1.78 1 6.6 3.6 I 384.7 

2+220 I 250 1 388.24 1 391.3 1 390.5 1 391.8 1 0.003 1 1.7 1 3.0 1 84.2 1 31.9 1 0.6 1 63.7 1 3.1 2.6 I 0.98 I 1.00 I 2.0 I 0.387 I 1.59 I 6.2 3.1 I 385.1 

2+200
°

1 250 1 388.24 1 391.3 1 390.5 1 391.8 1 0.003 1 i.8 1 2.9 1 86.6 1 33.5 1 0.6 1 60.1 1 3.1 2.6 I 0.98 I 1.00 I 2.0 I 0.387 I 1.56 I 6.0 3.0 I 385.2 

2+180 I 250 1 388.23 1 391.3 I 390.3 1 391.7 I 0.002 1 1.7 1 2.6 1 95.9 1 37.1 1 0.5 1 49.0 I 3.1 2.6 I 0.98 I 1.00 I 2.0 I 0.387 I 1.41 I 5. 7 2.6 I 385.6 

2+160 1 250 1 388.22 l-391.3 1 390.2 1 391.7 1 0.002 1 1.5 1 2.6 1 97.0 1 36.2 1 0.5 1 47.2 1 3.1 1 2.7 1 0.98 1 1.00 1 2.0 1 0.387 1 1.36 1 5.5 

2+140 1 250 1 388.21 1 391.3 1 390.2 1 391.6 1 0.002 1 1.4 1 2.5 1 99.8 1 37.7 1 0.5 1 43.6 1 3.1 1 2.7 1 0.98 1 1.00 1 2.0 1 0.387 I 1.33 1 5.4 

2+120 1 250 1· 388.21 1 391.1 1 390.2 1 391.6 1 0.002 1 1.6 1 2.8 1 90.1 1 34.5 1 o.6 1 53.9 1 2.9 1 2.6 1 o.98 1 1.00 1 2.0 1 o.387 1 1.49 1 5.6 

2+100 1 250 1 388.2 1 390.9 1 390.4 1 391.5 1 0.004 I 2.0 1 3.3 1 76.Ó 1 32.7 1 0.7 1 82.8 1 2.7 1 2.3 1 0.98 1 1.00 1 2.0 1 0.387 1 1.91 I 5.9 

2.4 385.8 

2.3 385.9 

2.6 385.6 

3.3 384.9 

2'1-080 I' 250 .1 388.02 1 390.9 1 390.2 1 391.4 1 0.003 I 1.7 I 2.9 1 87.4 1 36.0 1 0.6 1 60.3 1 2.9 1 2.4 1 0.98 1 1.00 1 2.0 1 0.387 1 1.62 1 5.8 2.9 1 385.1 

2+060 1 250 1 387.99 1 390.9 1 390.1 1 391.3 1 0.002 1 1.6 1 2.6 1 95.4 1 39.4 1 0.6 1 50.6 1 2.9 1 2.4 1 0.98 1 1.00 1 2.0 1 0.387 1 1.48 I 5.5 2.6 I 385.4 

2+040 I 250 I 387.98 1 390.9 1 390.0 1 391.3 1 0.002 1 1.5 1 2.5 I 101.2 I 41.9 I 0.5 I 44.8 I 2.9 I 2.4 I 0.98 I 1.00 I 2.0 I 0.387 I 1.40 I 5.3 I 2.4 

2+020 1 250 1 387.97 1 390.9 I 389.9 1 391.2 1 0.002 I 1.5 1 2.4 1 103.8 1 42.4 I 0.5 I 42.7 I 2.9 I 2.4 I 0.98 I 1.00 I 2.0 I 0.387 I 1.35 I 5.2 I 2.3 

2+000. 250 387.95 390.9 389.8 391.2 0.001 1.4 2.1 117.1 45.8 0.4 33.5 3.0 2.6 0.98 1.00 2.0 0.387 1.16 4.7 1.8 

1+980 250 387.94 390.9 389.7 391.1 0.001 1.2 2.1 120.0 47.1 0.4 31.4 2.9 2.5 0.98 1.00 2.0 0.387 1.14 4.6 1.7 

1+960 I 250 I 387.75 1 390.9 I 389.6 I 391.1 I 0.001 I 1.1 I 1.9 l 131.0 1 49.6 I 0.4 1 26.0 1 3.1 1 2.6 1 0.98 1 1.00 1 2.0 1 0.387 I 1.02 I 4.6 I 1.5 

1+940 1 250 1 387.75 1 390.9 1 389.5 1 391.1 1 0.001 I 1.2 1 1.8 l 136.1 \ 52.3 1 0.4 1 25.1 1 3.1 \ · 2.6 I o.98 I 1.00 I 2.0 I o.387:I o.99 1 4.5 1 1.4 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

385.6 

385.7 

386.2 

386.3 

386.3 

386.4 

3 .J 



IJNIVERS!OAÓNACIONAL 01:i /NGÉNIERIA 
. fflCULTAD DE INGENIERfA CIVIL 

' 

8iver MinCh w.s. Crit 
Tot 

Sta,· El Elev w.s.
a'I ·.

(m3 
(m) (m) (m)

/s) 
"• u 

1+920 250 387,75 390.9 389.4 

1+990' 250 387.75. : 390.9 389.4 

1+880 250 387.75 3'90,8 389.4 

E.G. 
Elev 

. (m) 

391.0 

391.0 

391.0 

1+860 250 387.75 390.8 389,f' 391.0 
·-· 

1+840 250 

i '1+820 , 250 
1 • 

1+800 250 

1+780' 250' 

1+760 250 

1+740 250 

1+720 250 

1+700 250-

1+680 250 

1+660 250 

1+640 250 

1+620 250 

1+600 250 

1+580. 250 

1+560 250 

1+540. 250 

1+520 250 

387.75 390.8 

387.75 390.8 

387.75 390.7 

387.53 390.5 

387.5 390.1 

387.5 . 390.1 

387.49 390.1 

. 387.48 390.1 

387.48 389.8 

387.47 389.8 

387.25 389.8 

387.25 389.Y

387.25 389.6

387.24 . 389.5 

387.11 389.5 

386.93 389.4 

386.98 389.5 

. ' 

389.4 . 391.0 

389.3 390.9, 

389.4 390.9 

389.5 390.9 

389.7 390.8 

389.6 390.7 

389.5 390.6 

3,89.4 390.5 

389.5 390.4 

389.3 390.3 

389.2 390.2 

389.2 390.1 

389.2 390.1 

389.2 390.0 

389.0 389.9 

389.0 389.8 

388.8 389.V 

Vel 
E.G. Vel 

tot 
Slope left 

al 

(m/m 
(m/s) 

(m/ 
) s) 

0.001 1.1 1.7 

0.001 1.-0 1.7 

0.001 1.0 1.8 

0.001 1.1 1.8 

0.001 1.2 1.8 

0.001 1.2 1.9 

0.001 1.1 2.1 

0.002 1.1 2.6 

0.004 1.8 3.3 

0.004 2.2 3.2 

0.003 1.7 2.7 

0.003 l.7 2.7 

0.004 1.8 3.2 

0.004 1.7 2.9 
-

0.003 1.6 2.6 

0.004 . 1.6 2.8 

0.004 1.5 2.9 

0.004 1.5 2.7 

0.003 1.2 2.5 

0.003 1.3 2.6 

0.002 1.1 2.0 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top Frou 
Flow 

Widt de# 
Area 

h Chl 

(m2} (m) 

146.0 54.3 0.4 

145.0 53.1 0.4 

143.2 52.6 0.4 

136.9 50.8 0.4 

136.1 49.7 0.4 

134.9 49.l 0.4 

120.4 45.5 0.4 

95.2 37.7 0.5 

75.5 35.3 0.8 

77.6 34.8 0.8 

93.8 41.6 0.6 

93.3 43.1 0.6 

78.4 40.8 0.8 
-, -

86.1 45.3 0.7 

95.2 48.9 0.6 

88.0 47.5 0.7 
-

86.7 51.4 0.7 

92.4 56.1 0.7 

100.6 60.4 0.6 

97.7 56.&. 0.6 

123.4 69.2 0.5 

ANEXOF 

Tirante 
Coef. 

Coef. Exp'o Socavación Prof. 
Nivel 

Shear 
Hidrául 

Contr 
Perio Coef. (Levediev) Socava 

de 
y Dm nent 

Total 
ico 

acc10 
do its) ción 

Socav 
e 

n 

(N/m 
. (m) (m) µ . 13 m X a (m) ts-y

2) i 
-

21.9 , 3.1 2.7 0.98 1.00 2.0 0.387 0.90 4.2 1.1 386.7 

21.8 3.1 2.7 0.98 1.00 2.0 0.387 'o.9o 4.1 1.0 386.7 

23.3 3.1· · 2.7 0.98 1.00 2.0 0.387 0.91 4.1 1.1 386.7 -
-

25.8 3.0 2.7 0.98 1.00 2.0 0.387 0.96 4.2 1.2 386.5 

25.4 3.0 2.7 0.98 1.00 2.0 0:387 0.96 4.2 1.2 386.6 

24.9 3.0 2.7 0.98 1.00 2.0 0.387 0.96 4.2 1.2 386.6 

31.8 2.9 2.6 0.98 1.00 2.0 0.387 1.11 4.5 1.6 386.2 

49.4- 2.9 .2.5 0.98 1.00 2.0 0.387 1.44 5.5 2.5 385.0 

85.9 2.6 2.1 0.98 1.00 2.0 0.387 2.03 6.1 3.5 384.0 

· 89.2 2.6 2.2 0.98 1.00 2.0 0.387 1.93 5.8 3.2 384.3 

62.4 2.7 2.3 0.98 1.00 2.0 0.387 1.58 5.2 2.5 385.0 

59.6 2.6 2.2 0.98 1.00 2.0 0.387 1.63 5.1 2.5 384.9 

81.3 2.3 1.9 0.98 1.00 2.0 0.387 2.10 5.4 3.1 384.4 

69.0 2.3 1.9 0.98 1.00 2.0 0.387 1.93 5.1 2.8 384.7 

52.2 2.6 1.9 0.98 1.00 2.0 0.387 1.72 5.3 2.7 384.6 

65.3 2.4 1.9 0.98 1.00 2.0 0.387 1.92 5.3 2.9 384.3 

65.1 2.3 1.7 0.98 1.00 2.0 0.387 2.08 5.3 3.0 384.3 

60.0 2.3 i.6 0.98 1.00 2.0 0.387 1.98 5.0 2.8 384.5 

49.1 2.4 1.7 0.98 1.00 2.0 0.387 1.81 5.0 2.6 384.S

52.9 2.5 1.7 0.98 1.00 2.0 0.387· 1.82 5.3 2.8 384.1 

35.9 2.5 1.8 0.98 1.00 2.0 0.387, il 1.41 4.4 1.9 385.1 
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UNIVERSIDAD iJACIONÁLDE INÓENIERIA 
"FACULTAD DE INGENIERIA CIVIL 

River MinCh w.s. Crit 
Tot 

Sta El Elev \\(.S .. 
al 

. . 

1 (m3 
(m) (m) ' (m)

fs,). · . . 

1+500 250 386.99 
J 

389.4 388.7 

1+480 250 386.98 3·89.3 388.7 

1+460 250. 386.97 389.4 388.5 

1+440 250, 386.75' 389.3 _388.¡t'

1+420 250 386.75 389.3 388.3 

1+400 250 : 386.75, 389:3 388.2 

'1+380 250 386.72 389.3 388.2 

. 389,,3 ¡: 388.2 1+360 250 386.69 

1+340 250 386.5 389.2 l. 388.2 

1+320 250 38'6.49 ·389.2 388.2 

1+300 250 386.49 389.2 388.0 

1+280 250 · 386.49 389.1 388.0 

1+260 250 386.48 389.1 387.9 

1+240 250 . 386.41 . 389.1 387.9 

1+220 250 386.25 389.1 387.9· 

1+200 250 386.25 389.0 387.9 

1+180 250 386.25 388.9 388.0 

1+160, 250 386.23 388.7 388.2 

1+140 250 386 388.7 387.9 

1+120 250 386 388.6 387.8 

1+100 250 386 388.5 387.8 

Vel 
E.G. E.G. Vel Tot 
Elev Slope left al 

(m) 
(m/m (m/s) 

(m/ 
) s) 

389.7 0.002 1.0 2.0 

389.6 0.002 1.1 2.3 

389.6 0.002 1.1 1.9 

389.5 0,.001 1.0 1.8 

389.5 0.001 1.0 1.6 

389.5 0.001 1.0 1.6 
. 

389.4 0.001 1.1 1.7 
. 

389.4 0.001 1.2 1.7 

389.4 0.001 1.2 1.9 

389.4 0.001 1.3 1.9 

389.3 0.001 1.2 1.8 

389.3 0.001! 1.1 1.7 

389.3 0.001 1.1 1.6 

389.3 0.001 1.1 1.7 

389.2 0.001 1.1 1.8 

389.2 0.001, 1.3 1.9 

389.2 0.002 1.4 2.3 

389.1 0.004 1.7 2.8 

389.0 0.002 1.2 2.4 

389.0 0.002 1.7 2.4 

388.9 0.002 1.6 2.5 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RIO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top Flow Widt 
Area h 

. 

(m2) ,(m) 

127.5 68.7 

110.7 63.2 

131.4 70.1 

142.9 70.9 

153.7 74.7 

154.7 73.4 

150.7 70.9 

144.6 68.5 

133.7 62.8 

133.3 62.0 

143.0 63.3 

145.1 62.8 

152.7 66.8 

151.6 68.1 

140.2 63.9 

129.3 56.5 

110.4 51.0 

88.2 45.1 

102.8 45.6 

103.2 43.8 

98.7 45.6 

..... ,· 

ANEXÓF 

Coef. 
•' 

Nivel 
Frou Shear 

Tirante Contr Coef. Expb Socavación Prof. de 
de# Hidrául Perio Dm . Coef. (Le_vediev) Socava 

Total y nent Socav acc,o 
Chl ico do e (ts)' ,ción 

n 
(N/m 

(m) (m) µ '. 13 m X a (m) ts-y2)" 
0.5 31.1 2.5 1.9 0.98 

1 

1.00 2.0 0.387 L33 4.1 1.7 385.3 

0.5 38.8 2.4 1.8 0.98 1.00 2.0 0•.387 1.59 4.5 2.1 384.9 

0.5 30.1 2.4'. 1.9 0.98 1.00 2.0 0.387 1.28 3.9 1.5 385.5 

0.4 25.1 2.6 2.0 0.98 l!.00 1 2.0 0.387 1.12 \' 3.9 1.3 385.4 

0.4 21.3 2.6 2.1 0.98 1.00 2.0 0.387 1.03 3.7 1.1 385.7 

0.4 21.1 2.6 2.1 0.98 1.00 2.0 0.387 1.00 3.6 1.0 385.7 

0.4 22.4 2.6 2.1 0.98 1.00 2.0 0.387 1.02 3.6 1.1 385.7 

0.4 23.5 2.6 ,2.1 0.98 1.00 . 2.0 0.387 1.07 3.7 1.2 385.5 

0.4 27.9 2.7 2.1 0.98 1.00 2.0 0.387 1.15 4.2 1.5 385.0 

·0.4 28.5 2.7 2.2 0.98 1.00 2.0 0.387 1.15 4.1 1.5 385.0 

0.4 25.2 2.7 2.3 0.98 1.00 2.0 0.387 1.04 3.8 1.2 385.3 

0.4 23.0 2.7 2.3 0.98 1.00 2.0 0.387 1.01 3.7 1.1 385.4 

0.4 21.1 2.7 2.3 0.98 1.00 2.0 0.387 0.96 3.6 1.0 385.5 

0.4 21.3 2.7 2.2 0.98 1.00 2.0 0.387 0.99 . 3:8 1.1 385.4 

0.4 23.8 2.8 2.2 0.98 1.00 2.0 0.387 1.08 4.2 1.4 384.9 

0.4 28.4 2.8 2.3 0.98 1.00 2.0 0.387 1.14 4.2 1.5 384.8 

0.5 41.3 2.6 2.2 0.98 1.00 2.0 0.387 1.38 4.7 2.0 384.2 

0.7 65.9 2.4 2.0 0.98 1.00 2.0 0.387 1.85 5.2 2.7 383.5 

0.6 44.4 2.7 2.3 0.98 1.00 2.0 0.387 1.44 4.9 2.2 383.8 

0.5 45.7 2.6 2.4 0.98 1.00 2.0 0.387 1.40 4.7 2.1 383.9 

0.6 50.3 2.5'' 2.2 0.98 1.00 2.0 0.387 , 1.55 4.8 2.3 383.7 

5 J 
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ÚNÍVERSl;;·D�ACIONAtDE INGENIERIA 
FACULTAD DE INGENIERIA CIVIL 

·; 

IJive,r MinCh w.s. Crit 
Tot 

Sta' El Elev w.s.
al 

/' (m3 
(m) (m) (m) 

/s) 

1+080 250 385.9 388.5 . 387.7 

1+0!30 250 '335,75 388.5 387.6 

1+040 250 385.74 388.5 387.7 

1+020, �so 385.7'4 388.3 387.8,' 

1+000 250 385.73 388.4 387.5 

0+980 250 '385.72 388.3 . 387.5 

0+960 250 385.71 388.2 387.6 

0+940' 250 385:58 ' 388.2 387.5 

0+920 250 385.S 388.1 387.4 

0+900 250 3;85.49 388.1 387.3 

0+880 250 385.48 388.1 387.3 

0+860 · 250 385.28 388.0 387.2 

0+840 250 385.25 388.0 387.1 

0+820 250 385.24 387.9 387.0 

0+800 250 385.24 387.9 386.9 

0+780 250 385.22 387.8 387.0 

0+760 250 385.03 387.7 387.0 

0+740 250 385 387.7 386.9 

0+720 250 385 387.7 386.7 

0+700 250 385 387.6 386.7 

0+680 250 384.88 387.5 386.7 

Vel 
E.G. E.G. Vel 

Tot 
Elev Slope left 

al 

(m') 
(m/m 

(m/s) 
(m/ 

) , s) 

388.9 0.002 1.5 2.3 

388.8 ·0.002 1.3 2.2 

388.8 0.002 1.3 2.1 

388.7 . Q1.QQ3 1.5 2 .. 6 

388.6 0.002 1.1 2.0 

388.6 0.002 1.4 2.2 
' 1  

388.5 0.002 1.3 2.3 

388.5 0.002 1.4 2.3 

388.4 0.002 1.1 · 2.3

388.4 0.002 1.0 2.2 

388.3 0.002 1.2 2.3 

388.3 0.002 1.1 2.3 

388.2 0.002 1.3 2.3 

388.2 0.002 1.6 2.4 

388.2 0.002 1.6 2.3 

388.1 0.002 1.5 2.4 

388.1 0.003 1.6 2.6 

388.0 0.002 1.7 2.4 

387.9 0.002 1.5 2.1 

387.9 0.002 1.6 2.3 

387.9 0.002 1.6 2.5 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTÉNEDORES EN EL RÍO ICA 
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Top 
Flow 

Widt 
Ar.ea 

h 

(m2) , 
,(m)

109.7 50.1 

116.1 56.8 

116.9 61.3 

96.8 53.1 

124.S 62.5 

115.0 55.5 

107.4 55.3 

110.8 56.�

110.9 57.2 

115.8 59.4 

110.5 54.2 

107.8 5!.7 

110.6 48.8 
� � -

104.1 44.l!

107.0 44.3 

105.2 46.3 

96.0 45.4 

106.0 48.7 

11.7.7 51.0 

108.9 47.4 

98.6 43.3 

� 

ANEXOF 

Coef. Nivel 
Frou 

Shear 
Tirante 

Contr 
Coef. Exp·o Socavación Prof. 

de 
Hidrául Perio Dm Coef. {Levediev) Socava de# y nent 

Chl 
Total 

ico 
acc10 

do {ts) ción 
Socav 

e 
n 

(N/m 
(m) (m) µ : . IJ .. m X a (m) ts-y

2)' 

0.5 42.4 ., 2.6 2.2 0.98 '1.00 2.0 0.387 1.38 4.7 2.0 383.9 

0.5 37.7 , 2.8 2.0 0.98 1.00 2.0 0.387 1.36 4.9 2 .. 1 383.6 

0.5 38.6 2.7 1.9 0.98 1.00 2.0 0.387 1.42 5.0 2.Z 383.S

0.6 56.1 2.6 1.8 0.98 1.00 2.0 0.387 1.77 5.4 2.8 382.9 

0.5 31.8 2.6 2.0 0.98 1.00 2.0 0387 1.29 4.4 1.8 383.9 

0.5 39.4 2.6 . 2.1 0.98 1.00 2.0' 0.387 1.36 4.5 1.9 383.8 

0.6 45.1 2.5 1.9 0.98 1.00 2.0 0.387 1.52 4.7 2.2 383.5 

0.5 41.8 2.6 1.9 0.98 1.00 2.0 0.387 1.48 4.8 2.2 383.4 

0.5 40.8 2.6 1.9 0.98 1.00 2.0 0.387 1.48 4.9 2.2. 383.3 

0.5 38.2 2.6 1.9 0.98 1.00 2.0 0.387 1.41 4.7 2.1 383.4 

0.5 41.2 2.6 2.0 0.98 1.00 2.0 0.387 1.44 4.6 2.1 383.4 

0.5 40.8 2.7 2.1 0.98 1.00 2.0 0.387 1.45 5.0 2.3 383.0 

0.5 39.0 2.7 2.3 0.98 1.00 2.0 0.387 1.34 4.7 rn 383.3 

0.5 45.8 2.6 2.4 0.98 1.00 2.0 0.387 1.38 4.6 2.0 383.2 

0.5 42.5 2.6 2.4 0.98 1.00 2.0 0.387 1.32 4.5 1.8 383.4 

0.5 43.3 2.6 2.3 0.98 1.00 2.0 0.387 1.40 4.6 2.0 383.2 

0.6 52.7 2.7 2.1 0.98 1.00 2.0 0.387 1.61 5.2 2.6 382.4 

0.5 44.4 2.7 2.2 0.98 1.00 2.0 0.387 1.43 4.9 2.2 382.8 

0.5 35.8 2.7 2.3 0.98 1.00 2.0 0.387 1.24 4.4 1.7 383.3 

0.5 41.8 2.6 2.3 0.98 1.00 2.0 0.387 1.34 4.5 1.9 383.1 

0.6 50.2 2.6 2.3 0.98 1.00 2.0 0.387
! 

1.49 4.9 2.2 382.6 
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River MinCh w.s. Crit 
Tot 

Sta El Elev w.s.
al 

(m3 
(m) (m) (m) 

/'s) 

0+660 250 384.75 387.4 386.7 

0+64Q 250 384.75 387.2 386.6 

0+620 250 384.74 387.2 386.6 

E.G. 

Elev 

,· (m). 

387.8 

387.7 

387.6 

0+600 250 384.73 387.2 386.5' 387.6 
-·- ' 

0+580 250 384:5 387.3 386.2 387.5 

0+560 250 384.5 387.2 386.4 387.5 

0+540 250 384.53 387.2 386.2 387.4 

0+520 250 384.36 387.2 386.0 387.4 

0+500 250 384.25 387.2 386.0 387.3 
- , 

0+480' 250 384.4 387.2 386.0 387.3 

0+460 250 384.25 387.2 385.9 387.3 

0+440 250 , 384.43 387.1 386.1 387.3 

0+420 250 384 387.1 385.8 387.2 

0+410 250 384 387.1 385.8 387.2 

0+400 250 384 387.1 385.9 387.2 

0+380 250 383.99 387.0 386.1 387.2 

0+360 250 383.98 387.0 386.1 387.2 

0+340 250 383.98 387.0 386.0 387.1 

0+320 250 383.97 386.9 385.9 387.1 

0+300 250 383.75 386.7 386.0 387.1 

0+280 250 383.75 386.3 386.0 387.0 

Vel 
E.G. Vel 

-Tot
Slope left 

al

(m/m 
(m/s) 

(m/

) s)

0.003 1.4 2.7

0.004 1.ó 2.9 

0.003 1.5 2.6 

0.002 1.6 2.5 

0.001 1.2 1.9 

0.002 1.3 2.1 

0.001 1.0 1.8 

0.001 0.9 1.5 

0.001 0.8 1.5 

0.001 0.9 1.5 

0.001 1.0 1.6 

0.002 1.2 2.0 

0.001 1.0 1.7 

0.001 1.1 1.6 

0.001 1.2 1.6 

0.001 1.3 1.7 

0.001 0.8 1.8 

0.001 1.0 1.8 

0.002 1.2 1.9 

0.002 1.4 2.3 

0.005 2.2 3.2 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

Flow 

Area 

(m2) 

93.7 

86.0 

96.5 

101.6 

128.7 

120.1 

140.6 

171.3 

171.6 

166.5 

159.0 

127.7 

151.5 
. -

155.8 

153.4 

145.3 

141.8 

142.4 

134.4 

110.7 

78.5 

Top 

Widt . 
h 

(m) 

45.2 

43.8 

48.4 

48.6 

54.4 

59.2 

69.6 

81.9 

79.7 

77.8 

68.5 

59.8 

65.2 

70.3 

69.6 

67.2 

65.4 

66.2 

65.6 

51.8 

40.1 

Coef. 
Frou Tirante 

Contr 
Coef. 

de# 
Shear 

Hidrául Perio Dm y 
Total acció 

Chl ico do 
n 

(N/m 
(m) (m) µ . 13 m 

2)' 

0.6 53.2 . 2.6 2.1 0.98 '1.00 2.0 

0.7 64.7 2.5 2.0 0.98 1.00 2.0 

0.6 53.5 2.5·. 2.0 0.98 1.00 2.0 

0.6 49.1 2.5 2.1 0.98 1.00 2.0 

0.4 29.1 2.8 2.4 0.98 1.00 2.0 

0.5 35.7 2.7 2.0 0.98 1.00 2.0 

0.4 26.0 2.7 2.0 0.98 1.00 2.0 

0.3 17.2· 2.9 2.1 0.98 1.00 2.0 

0.3 16.6 3.0 2.2 0.98 1.00 2.0 

0.3 17.7 2.8 2.1 0.98 1.00 2.0 

0.4 19.8 2.9 2.3 0.98 1.00 2.0 

0.5 32.6 2.6 2.1 0.98 1.00 2.0 

0.4 21.9 3.1 2.3 0.98 1.00 2.0 

0.4 20.7 3.1 2.2 0.98 1.00 2.0 

0.4 21.9 3.1 2.2 0.98 1.00 2.0 

0.4 27.2 3.0 2.2 0.98 1.00 2.0 

0.4 27.9 3.0 2.2 0.98 1.00 2.0 

0.4 27.8 3.0 2.2 0.98 1.00 2.0 

0.5 30.9 2.9 2.0 0.98 1.00 2.0 

0.5 42.9 3.0 2.1 0.98 1.00 2.0 

0.8 85.2 2.6 2.0 0.98 1.00 2.0 

Expo 

nent 

e 

X 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

0.387 

- ' 

Coef. 

a 

1.67 

1.89 

1.67 ' 

1.53 

1.12 

1.33 

1.14 

0.90 

0.89 

0.92 

0.92 

1.20 

0.96 

0.96 

0.98 

1.05 

1.07 

1.08 

1.18 

1.39 

2.08 

Socavación 

(Levediev) 

(ts) 

(m) 

5.3 

5.4 

5.0 

4.7 

4.2 

4.6 

4.2 

3.8 

3.9 

3.7 

3.9 

4.2 

4.3 

4,3 

4.3 

4.5 

4.5 

4.5 

4.7 

5.4 

6.1 

ANEXOF 

Nivel 
Prof. 

de 
Socava 

Socav 
ción 

ts-y 

2.7 382.1 

2.9 381.8 

2.5 382.3 

2.2 382.6 

1.5 383.0 

1.9 382.6 

1.5 383.1 

0.9 383.4 

O.Q 383.3 

0.9 383.5 

1.0 383.3 

1.6 382.9 

1.2 382.8 

1.2 382.8 

1.3 382.7 

1.5 382.5 

1.5 382.5 

1.5 382.5 

1.8 382.2 

2.4 381.3 

3.5 380.3 
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,, 

. River MinCh 
Tot 

Sta 
al 

El, 
' 

f , (m3 
(m) /s) 

0+260 250 38,3.75 

0+240 250 383.75. 

0+220 25d, '383.75 

0j:200 250 383.75 
'�' . 

0+180 250, 383.5 

0+160 250 383.5 

0+140 250 383.5 
/ 

0+120 250 383.49 

0+100 250 383.48 

0+080 250 383.46 

0+060 250 383.45 

0+040 250 · 383.43 

0+020 250 383.25 

w.s.

Elev 

(m) 

386.2 

386.3 

3�6.2 

386.2 

386.2 

386.1 

386.0 

386.0 

386.0 

385.9 

385.9 

385.9 

385.8 

Crit 
w.s.

) 

(m) 

385.9 
. -· 
385.7 

385.6 

385}f

385.4 

385.0 

'E.G . E.G. 
Élev Slope 

. (m,) 
(m/m 

) 

· 386.9 0.005

386.7 0.003 

386.? ·0.003 

386.6 0.003 

386.5 0.003 

386.5 0.003 

386.4 0.003 

386.3 0.002 

386.3 0.002 

386.2 0.002 

386.2 0.002 

386.1 0.002 

386.1 0.002 

Vel 
left 

(m/s) 
- ' ' 

1.6 

1:6 

1.5 

1.5 

1.2 

l.3

1.4 

' i.2 

1.3 

1.4 

1.2 

1.3 

0.6 

Vel 
Tot 
al 

(m/ 
s) 

,3.4 

2.9 

2.9 

2.9 

2.6 
. 

2.7 

2.7 

2.4 

2.3 

2.3 

2.3 

2.2 

2.1 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RfO ICA 
Bach. Grande Reyes, Steve Eduardo 

Top 
Flow 

Widt 
Area 

h 

(m2) (m)

73.9 35.1 

87.7 40.2 

87.6 40..7 

87.5 , 40.9,,

95.9 ' 44.3 

91.8 45.0 

94.1 48.4 

106.5 51.� 

110.5 53.3 

108.1 77.8 

108.0 53.8 

113.3 56.7 

118.2 83.5 
-

ft�� 

... �.\-l-Í'.).;'':'(:' 

-ANEXOF 

Tirante 
Coef. 

Coef. Expo Socavación Prof. 
Nivel 

Frou 
Shear Contr de 

de# Hidrául. Perio bm Coef. (Levediev) Socava 
Total y acció 

nent 
Socav 

Chl ico do (ts) 
\ ción e 

n 
(N/IT! 

·(m) (m) .• 13 (m) ts-y
2) µ m , X a 

0.8 90.8. , 2.5 ,2.1. 0.98, . 1.00 ·,2.0 0.387 2.10 5.8 3.3 380.4 

o·.7 '. _65.5 2.5 2.2 0.98 1.00 2.0 0.387 1.73 5.2 2.7 381.1 

-�5.Q
' '

0.7 2.5': · 2.2 0.98 1.00 2.0 0.387 1.75 ' 5.1 2.6 381.1 

0.7 64.6 2.4 2.1 0.98 1.00 ,2.0 0.387 1.76 4.9 2.5 381.2 

0.6 52.9 2.7 2.2 0.98 1.00 2.0 0.387 1.59 5.2 2.5 381.0 

0.6 · 59.0 2.6 2.0 0.98 1.00 2.0 0.387 1.73 5.3 2.7 380.8 

0.6 56.9 ' 2.5 1.9 0.98 1.00 2.0 0.387 1.74 5.2 2.7 380.8 

0.5 44.1 2.5 2.1 0.98 1.00 2.0 0.387 1.48 4.6 2.1 381.4 

0.5 . 40.5 , 2.5 2.1 0.98 1.00 2.0 0.387 1.42 4.5 2.0 381.5 

0.5 30.4 2.5 1.4 0.98 1.00 2.0 0.387 1.89 5.4 2.9 380.5 

0.5 42.5 2.5 2.0 0.98 1.00 2.0 0.387 1.48 4.5 2.0 381.4 

0.5 39.0 2.4 2.0 0.98 1.00 2.0 0.387 1.42 4.3 1.9 381.6 

0.5 27.2 2.6 1.4 0.98 1.00 2.0 0.387 1.71 5.3 2.7 380.6 

"( 
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ANEXO A 

Figura N�F.1 Zpna de inw:idación cons iderando un caudal igual a 250 m
3/s en el área de estudio. 

Fuente, Elaboración pro�ia. 

EVALUACIÓN.DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEtv1A D5 GEOCONTENEDORES EN EL RÍO ICA 
Baéh. Grande Réyes, Steve Eduardo 
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Figura N°F.2 Elevación del nivel de agua cons iderando un caudal igual a 250 m
3
/s en el área de estudio. Fuente, Elaboración propia. 

EVALUACIÓN DEL COMPORTAMIENTO DE LAS DEFENSAS RIBEREÑAS 
CON EL SISTEMA DE GEOCONTENEDORES EN EL RÍO ICA 
Bach. Grande Reyes, Steve Eduardo 

ANEXO A 

'! 
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ANEXO A 
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Figura NºF.3 Nivel de Socavaeión para la defensa ribereña. Fuente, Elaboración propia 
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