Cimentacion Profunda - Puente Tierra Alta

CALCULO CIMENTACION PROFUNDA

Cota relativa del terreno: | 53.29 |m.5.n.m Condicién Nomenclatura
Profundidad de desplante Df: | 7.95 |m Limite de Resistencia LR
De Servicio Cs
Cota Inicio Pilotes: | 45.335 |m.5.n.m Evento Exfremo EE
Didmetro del elemento (m) l Dl l D2 l D3 D4 D5 |
| o8 ] 0.90 | 1.00 1.10 120 | Obra Puente Tierra Alta
N.F. (m): [ 050 |Nivel Fredtico
0 el Etere) () Y ¢ = E Relacion de Resistencia al corte no
Tipo de Material Poisson v fel da,su, (fon/m?)
Inicial Final (ton/m?) (°) (ton/m?) | (ton/m?) renada,Su, {fon/m’)
Arena limosa 0.0 1.0 1.46 26.6 5.28 735.00 0.37 -
Limo arenoso 1.0 2.0 1.67 27.2 7.04 771.74 0.39 -
Arcilla de alta plasticidad 2.0 3.0 1.31 - - 491.93 0.42 8.06
Arcilla arenosa de mediana plasticidad 3.0 6.0 1.47 - - 520.31 0.40 9.24
Arena limosa 6.0 8.0 1.32 225 3.52 523.11 0.37 -
Arena limosa con presencia de grava 8.0 10.0 1.41 228 4.40 535.62 0.38 -
Arena pobremente gradada 10.0 12.0 1.44 23.3 5.72 557.80 0.37 -
Arcilla de mediana plasticidad con presencia de arena 12.0 28.0 1.54 24.1 8.80 596.28 0.40 -
CODIGO COLOMBIANO DE DISENO S{SMICO DE PUENTES CPP-2014 Factor de
FACTOR DE SEGURIDAD (NSR-2010) CPP-2014 Resistencia
i i Factor de Resistencia equivalente
Método Reslst:’n:lu Tipo de Material <
P Pilotes Perforados | Pilotes Hincados FS Fuste Qs 2.0 0.50
Arcilla 0.45 0.25 FS Punta Qp 3.0 0.33
Arena 0.55 0.45 FS Traccién T 1.5 0.67
Fuste
IGMs 0.60 -
3 . N e Roca 0.50 -
Resistencia nominal a la compresion axial pilotes perforados
Arcilla 0.40 0.25
Arena 0.50 0.45
Punta
IGMs 0.55 0.45
Roca 0.50 0.45
Arcilla 0.35
Resistencia al levantamiento de pilotes perforados individuales Arena 0.45 0.20-0.35
Roca 0.40
Tabla 10.5.5.2.41 1029105523
IGMs: Materiales de transicidn entre suelo y roca
Estado Limite de Resistencia Punta y Fuste
. q a Factor de Resistencia
. Profundidad (m) Factor de Resistencia F.R ER - Traccion FR Condicién de
Tipo de Material .
- 5 Estado Evento Servicio
Inicial Final Fuste Punta G
Limite de | Extremo
Arena limosa 0.0 1.0 0.55 0.40 0.35 0.80 1.00
Limo arenoso 1.0 2.0 0.55 0.40 0.35 0.80 1.00
Arcilla de alta plasticidad 2.0 3.0 0.45 0.50 0.35 0.80 1.00
Arcilla arenosa de mediana plasticidad 3.0 6.0 0.45 0.50 0.35 0.80 1.00
Arena limosa 6.0 8.0 0.55 0.40 0.35 0.80 1.00
Arena limosa con presencia de grava 8.0 10.0 0.55 0.40 0.35 0.80 1.00
Arena pobremente gradada 10.0 12.0 0.55 0.40 0.35 0.80 1.00
Arcilla de mediana plasticidad con presencia de arena 12.0 28.0 0.45 0.50 0.35 0.80 1.00
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Cimentacion Profunda - Puente Tierra Alta

D1
son d;°(':’n's'r“'rcr";’ 53.29 N.F. (m):[0.50 Df(m):  [0.00 Pa (ksf): CAPACIDAD DE(f:’:O'“E FOR FUSTE CAPAC"’Q’L?: (512:)0 RIE POR CAPACIDAD DE TOTAL (fon)
Profundidad (m) Z g s hw | s pidmelio Qs (ton) Qs acumuladol|| g ion) QPareial (fon) |\ | qiotal (fon) | Traccién T (fon)
media Material ) | ko pilote (m) (ton) [Qp+Qs] pilofe

De a | m (ton/m?) |(ton/m?)| (m) ('°")/ 5 csae | R |csaee| 1R |csage| R |csaee| R |%"|csaEr| R |csaEe| R
0.00 070 | 0.35 Arena limosa 146 | 051 [000] 051 [2662]0.55] 080 000 | 000 | 000 [000| 498 | 199 | 498 | 199 |0.33 | 465 |1.66] 033 | 0.33
0.70 140 | 1.0 Limo arenoso 167 | 1.68 |055] 113 [27.20]0.54] 080 000 | 000 | 000 [000| 1174 | 469 | 1174 | 469 | 051 | 1122 [418] 051 | 051
1.40 200 | 175 Limo arenoso 167 | 285 [125] 160 |27.20[0.54] 080 0.0 | 000 | 000 | 000 | 1660 | 664 | 1660 | 6.64 | 0.77 | 1583 |587| 077 | 077
2.10 2.80 | 2.45 Arcilla de dlta plasticidad 131 | 376 [195] 181 | - |###| 080 0.00 | 000 | 000 | 000 | 3645 | 1640 | 3645 | 16.40 | 1.53 | 3492 [1487] 153 | 1.53
2.80 3.50 | 3.15 Arcilla arenosa de mediana plasficidad 147 | 480 [2.65] 215 | - |###| 080 000 | 000 | 000 | 000 | 41.80 | 20.50 | 4180 | 20.90 | 1.63 | 4017 1927 1.63 | 1.63
3.50 420 | 385 Arcilla arenosa de mediana plasficidad 147 | 583 |335| 248 | - |###| 080 0.00 | 000 | 000 | 000 | 41.80 | 20.90 | 4180 | 20.90 | 1.96 | 39.85 [1895] 196 | 1.96
4.20 490 | 4.55 Arcilla arenosa de mediana plasficidad 147 | 686 |405] 281 | - |###| 080 0.00 | 000 | 000 | 000 | 41.80 | 20.90 | 4180 | 20.90 | 2.8 | 39.52 |18.62] 2.28 | 2.28
450 560 | 525 Arcilla arenosa de mediana plasficidad 147 | 789 [a75]| 314 | - [###| os0 000 | o000 [ 000 [oo0o| 4180 2090 4180 [ 2090 [ 2.61 | 39.20 [1829] 261 [ 2.
5.60 630 | 595 Arcilla arenosa de mediana plasficidad 147 | 892 |5as| 347 | - [w##| os0 000 | 000 [ 000 [oo0o| 4180 2090 4180 2050 | 293 387 [1797] 293 [ 293
630 7.00 | 665 Arena limosa 132 | 985 [615] 370 [2245]0.62] o080 000 | o000 [ 000 [ooo| 2256 | 9.02 | 2256 | 902 | 380 | 1876 [522] 380 [ 380
7.00 770 | 735 Arena limosa 132 [ 1077 [685] 392 [2245]0.62] o080 000 | 000 [ 000 [o000| 2393 | 957 | 2393 | 9.57 |48 1974 [539] 418 [ 4.8
7.70 840 | 805 Arena limosa con presencia de grava 141 [ 1176 [755] 421 [2276]061] o080 000 | 000 [ 000 [o00o | 2658 [10.63| 2658 | 10.63 | 418 | 2241 [6d6| 418 [ 4.8
8.40 9.0 | 875 Arena limosa con presencia de grava 141 | 1274 [825] 449 [2276]0.61] o080 000 | 000 [ 000 [o000| 2840 [11.36 | 2840 | 1136 | 453 | 2387 [e83] 453 [ 453
9.10 9.80 | 9.45 Arena limosa con presencia de grava 141 [ 1373 [895] 478 [2276]0.61] o080 000 | 000 [ 000 [ooo| 3021 [1209 | 3021 [ 1209 | 487 | 2534 [721] 487 [ 487
9.80 1050 [ 1015 Arena pobremente gradada 144 | 1474 [ 965] 509 [2328]0.60] o080 000 [ 000 [ 000 [o000 [ 3408 [13.63[ 3408 [13.63 [ 507 2001 [856] 507 | 507
10.50 1120 [ 1085 Arena pobremente gradada 144 | 1575 [10.35] 540 [23.28]0.60[ 0.80 000 | 000 [ 000 [o000 | 3614 | 1446 3614 | 1446 | 541 [ 3073 [905] sa1 [ s
1120 1150 [11.55 Arena pobremente gradada 144 | 1675 [1105] 570 [23.28]0.60] o080 000 [000 [ 000 [o000[ 3820 [1528 [ 3820 [ 1528 [ 575 3246 [9.53] 575 | 575
11.90 12,60 [ 12,05 [T OETTEAENAPIESICAAACOMPIESENTECT 154 [ 17.83 [11.75] 608 [24.11]059] 0.80 1.82 082 | 182 [os2 | 4472 [ 2236 | 4654 [2318 [ 543 | 4111 [1775] es9 [ 607
12.60 13.30 [ 12,95 [T OETEAENAPESIEIAAACOMPIESENTECT 154 [ 1891 [12.45] 646 [2411]059] 0.80 1.94 087 | 376 [ 169 | 4751 [ 2375 5127 [ 2545 574 | 4553 [i9.71] 875 [ 705
13.30 1400 [ 13,65 [T OCTMEAENAPESIEAAACOMPIESENT ST 154 [ 19.99 [13.05] 684 [24.11]059] 0.80 2.05 092 | 581 [ 262 5030 [ 2505 s611 [27.76 [ 604 | 5007 [21.73] 1049 [ 807
14.00 14.70 [ 14,35 [T SETMEAENAPESIEAAA COMPIESENTT®T 154 [ 2107 [13.85] 7.22 J24.11]059] 0.8 217 097 | 798 [ 359 | 5300 [2654 | 6107 [3013] 6.34 | 5473 [23.80] 1272 [ 9.13
14.70 15.40 [ 15,05 [T OETTEAENAPIESIEAAACOMPIESENTT ST 154 [ 2215 [14.55] 7.60 [24.11]0.59] 0.8 228 103 | 1026 | 462 | 5588 [ 27.94 | 6603 | 3255 [ 6.64 [ 59.49 [2591] 1485 | 1023
15.40 16,10 [ 1575 [T OETEAENAPESIEAAACOMPIESENTECT 154 [ 2323 [15.25] 7.98 [24.11]059] o0.80 239 108 | 1265 | 569 | 5866 [ 2933 7132 | 3503 [ 694 [ 64.37 [28.08] 1706 | 1137
16.10 16.80 [ 16,45 [T OCTMEAENAPIESIEAAACOMPIESENT ST 154 [ 2431 [15.95] 83¢ [24.11]0.59] 0.8 2.51 113 [ 1506 [ 682 | 6145 [ 3073 7661 | 3755 [ 724 [ 69.37 [3030] 19.37 | 1255
16.80 17.50 [17.05 [T OETEAENAPESIEAAA COMPIESENT ST 154 [ 2539 [16.65] 874 [24.11]0.59] 0.80 2.62 108 | 1778 [ 800 | 6424 [ 3212 8202 [ 4012 [ 755 [ 74.48 [3258] 2177 [ 1377
17.50 18.20 [ 17.85 [T OO TMEAENAPESIEAAACONPIESENT ST 154 [ 2647 [17.35] 912 J24.11]059] 0.8 2.73 123 | 2052 | 9.23 | ¢7.03 | 33.52 | 87.55 | 4275 | 7.85 | 79.70 [3490( 24.26 | 1503
18.20 18.90 [ 18,55 [T OC MEENAPESIEIAAA COMPIESENT e 154 [ 27.55 [18.05] 9.50 [24.11]0.59] 0.80 2.85 128 | 2336 [ 1051 ] ¢9.82 [ 3491 | 9318 | 4542 [ 815 [ 8503 [37.27] 2684 | 1633
18.50 19.60 [ 19.25 [T OETMEAENAPESIEIAAACOMPIESENT ST 154 [ 28.63 [18.75] 9.88 [24.11]0.59] 0.8 296 133 | 2633 [11.85] 7261 [ 3631 | 9894 | 48.5 [ 845 [ 9048 [39.70] 29.51 | 17.67
19.60 2030 [19.95 [0 OC MECIATAPIBTHIGATCONPISSENCITOT 1 54 | 29.71 [19.45] 10.26 [24.11]0.59] 0.80 3.08 138 | 29.40 [13.23] 75.40 | 37.70 | 10480 | 5093 | 875 | 96.05 [42.18 32.27 | 19.04
20.30 21.00 [ 2065 [0 OC MECIATAPIBTHIGATCONPISSENCITOT 1 54 | 30.79 [20.15] 10.64 [24.11]0.59] 0.80 319 144 | 3259 [14.67] 7819 [ 39.09 | 11078 | 5376 | 9.06 [ 10172 [4470] 3503 | 2046
21.00 21.70 [21.35 [0 OO TECIATAPIBTHIGATCONPISSENCITOT 154 | 31.87 [2085] 11.02 [24.11]0.59] 0.80 3.30 149 | 3589 [16.05] 8098 | 4049 | 11687 | 56.64 | 9.36 [ 107.52 [47.28] 3807 | 21.92
21.70 2240 [ 2205 [0 OC TMECIATAPIBTHIGATCONPISSENCITOCT 154 | 3295 [21.55] 11.40 [24.11]0.59] 0.80 3.42 154 | 3931 [17.69 ] 8377 [ 4188 | 12308 | 59.57 [ 9.66 [ 11342 [49.91] 4111 [ 23.42
22.40 230 [ 2275 [0 OC MECIATAPIBTHIGAATCONPISSSNCITOT 1 54 | 3403 [22.25] 11.78 [24.11]0.59] 0.80 3.53 159 | 4284 [19.28] 86.5¢ | 4328 | 129.40 | 6256 [ 9.96 [ 119.44 [52.60] 4424 | 24.9¢
23.10 2380 2345 [0 CC MECIATAPIBTHIGATCONPISSENCITOCT 1 54 | 3511 [2295] 1216 [24.11]0.59] 0.80 3.64 164 | 4649 [ 20.92] 89.35 | 44.67 | 13583 | 6559 [10.26] 125.57 [55.33] 47.45 | 26.53
23.80 2450 [ 24,15 [0 OC MECIATAPIBTHIGATCONPISSENCITOCT 1 54 | 3619 [23.65] 12.54 [24.11]0.59] 0.80 3.76 169 | 5025 [ 22.61] 9213 [ 4607 | 14238 | ¢8.68 [10.56] 13182 [s8.11] 5076 | 28.15
24.50 2520 [ 2485 [0 0 MOCIANAPIBTHIGATCONPISSSNCITOCT 54 | 37.27 [2435] 1292 [24.11]0.59] 0.80 3.87 174 | 5402 [24.35] 9492 [ 47.46 | 14904 | 7182 [1087] 138,08 [e095] 5416 | 20.81
25.20 2590 [ 2555 [0 o MECIANAPIBTHIGATCONPISSSICITOT 1 54 | 38.34 [25.05] 13.29 [24.11]0.59] 0.80 3.99 179 | 5801 [26.05] 9771 [ 4886 | 15582 | 7500 [11.17] 14465 [6384] 57.65 | 31.50
2590 26,60 [ 26.25 [0 0 MECIANAPIBTHIGATCONPISSSICITOCT 1 54 | 39.42 [25.75] 13.67 [24.11]0.59] 0.80 4.0 185 | 6221 [27.99 [ 100.50 | 50.25 | 16271 | 7824 [ 11.47[ 15124 [66.77] ¢1.23 | 3324
26.60 2730 [26.95 [0 o MECIANAPIBTHIGATCONPISSSNCITOCT 1 54 | 40.50 [26.45] 1405 [24.11]0.59] 0.80 421 190 | 6642 [ 29.89 [ 103.29 [ 51.65 | 169.71 | 8153 [11.77] 157.94 [69.76] 6491 | 3502
27.30 2800 [27.65 |0 0 MOCIANAPIBTEIGAATCONPISSSNCITOCT 154 | 41.58 [27.15] 1443 2411 0.59] 0.80 433 195 | 7075 [ 31.84] 106.08 | 53.04 | 17683 | 8488 [ 1207 [ 16475 [7280] ¢8.67 | 36.84
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D2
<o d:&ﬁl’::;’ 53.29 N.F. (m):[0.50 Di(m): 0.0 Pa (ksf): CAPAC'D':&;ESSSO'“E FOR CAPAC'DQ&:’: (S'S:)O'“E FOR CAPACIDAD DE TOTAL (fon)
Profundidad (m) a g s |nw| s Didmetro| o 1on) Qslecumuicee Qp (ton) QParcial (fon) |\ | qtotal fon) | Traccién T (ton)
media Material ) | ko pilote (m) (ton) [Qp+Qs] pilote

De a | (m (ton/m®) |(ton/m?)| (m) ("’“)’ i csafe| R [csaee| 1R |csaee| W |csaee| R | [csaee| R | csaEE | IR
0.00 0.70 | 035 Arena fimosa 146 | 051 [000] 051 [2662][055] 090 | 0.00 | 000 | 000 | 000 | 630 | 252 | 630 | 252 | 042 | 588 210 o042 | 042
0.70 140 | 1.05 Limo arenoso 167 | 1.68 [055] 113 |27.20[0.54] 090 | 000 | 0.00 | 000 | 000 | 1485 | 594 | 1485 | 594 | 0.65 | 1420 [ 529 0.5 | 0.65
1.40 200 | 175 Limo arenoso 167 | 285 [1.25] 1.60 |27.20[054] 090 | 0.00 | 000 | 0.00 | 000 | 2101 | 8.40 | 21.01 | 840 | 098 | 20.04 [7.43] 098 | 098
2.10 2.80 | 2.45 Arcila de dlfa plasticidad 131 | 376 [195] 181 | - |###] 090 | 000 | 000 | 000 | 000 | 46.14 | 2076 | 46.14 | 2076 | 1.94 | 4420 [18:82] 1.94 | 1.94
2.80 3.50 | 3.5 Arcilla arenosa de mediana plasficidod 147 | 480 [2.65] 215 | - |###| 090 | 0.00 | 000 | 0.00 | 000 | 5291 | 26.45 | 5291 | 26.45 | 2.06 | 50.84 [24.39] 206 | 206
3.50 420 | 3.85 Arcila arenosa de mediana plasficidad 147 | 583 [335] 248 | - |###| 090 | 000 | 000 | 000 | 000 | 5291 | 2645 | 5291 | 26.45 | 2.47 | 5043 |23.98] 2.47 | 2.47
4.20 490 | 4.55 Arcill arenosa de mediana plasficidad 147 | 686 |405] 281 | - |###| 090 | 000 | 000 | 000 | 000 | 5291 | 2645 | 5291 | 2645 | 289 | 5002 [23.57] 289 | 289
490 560 | 525 Arcilla arenosa de mediana plasticidad 147 | 789 [475] 314 | - [###] 090 | 000 [ o000 | 000 | o000 [ 5291 [ 2645 | 5291 | 2645 [ 330 | 49.61 |2315] 330 | 330
5.60 630 | 595 Arcilla arenosa de mediana plasticidad 147 | 892 |545| 347 | - [###] 090 | 000 [ o000 | 000 | o000 [ 5291 2645 | 5291 | 2645|371 | 4919 |2274] 371 | 37
6.30 700 | 665 Arena limosa 132 | 985 |615] 370 [2245062] 090 | 000 [ 000 | 000 | o000 [ 2855 [1142| 2855 | 1142 | 481 | 2374 [661]| 481 | 481
7.00 770 | 735 Arena limosa 132 | 1077 [ 685 392 [2245[062] 090 | 000 [ o000 | 000 | o000 [ 3028 [1211 [ 3028 | 1211 [ 529 | 2499 [682] 529 | 529
7.70 8.40 | 805 Arena limosa con presencia de grava 141 | n7e [ 755 421 [2276061] 090 | 000 [ 000 | 000 | 000 [ 3364 [13.46 | 33.64 | 1346 [ 529 | 2836 [817] 529 | 529
8.40 9.10 | 875 Arena limosa con presencia de grava 141 | 1274 | 825 449 [2276[061] 090 | 000 [ 000 | 000 | o000 [ 3594 [ 1438 | 3594 | 1438 [ 573 | 3021 |865| 573 | 573
9.10 9.80 | 9.45 Arena limosa con presencia de grava 141 | 1373 [ 895 478 [2276[061] 090 | 000 [ 000 | 000 | o000 [ 3824 [ 1530 3824 | 1530|617 | 3207 [903] 617 | 617
9.80 1050 [ 10.15 Arena pobremente gradada 144 | 1474 | 965 509 [2328[060] 090 | 000 [ 000 | 000 | o000 | 4314 [1725| 4314 | 17.25 [ 642 | 3672 |1084] 642 | 642
10.50 1120 [ 1085 Arena pobremente gradada 144 | 1575 [1035] 540 [2328[0.60] 090 | 000 [ 000 | 000 | o000 | 4574 [ 1830 | 4574 | 1830 [ 684 | 3850 [11.45] 684 | 684
11.20 1150 [11.55 Arena pobremente gradada 144 | 1675 [11.05] 570 [2328[0.60] 090 | 000 [ 000 | 000 | o000 [ 4835 [1934 | 4835 | 19.34 [ 727 | 4108 [1207] 727 | 727
11.90 12,60 [ 12,25 [T OO TEENAPIESIEAOGTCOMPIESENT e T 154 [ 17.83 [11.75] 608 [2411]059] 090 | 205 [ o092 | 205 [ o092 [ 5660 [ 2830 5865 [ 2922 688 | 5177 [2235] 852 [ 759
12.60 13.30 [ 12,95 [T OO TEOCNAPIESTEIAOGTCOMPISSENCTACT 154 [ 1891 [12.45] 646 [2411]059] o090 | 218 [ o098 [ 423 [ 190 [ ¢0.13 [ 3006 | 6436 [ 3197 [ 726 | 57.10 [2471] 10.64 | 874
13.30 1400 [ 13,65 [T OCTEOENAPIESTEAGGTCOMPISSENT®T 154 [ 19.99 [13.05] 684 [2411]059] 090 | 231 [ 104 [ 654 | 294 [ 6366 [31.83] 7020 [ 3477 | 7.64 | 6256 [27.13] 1287 | 993
14.00 14.70 [ 14,35 [T OO TEOENAPIESTEAOGTCOMPIESENCTACT 154 [ 2107 [13.85] 722 [2411]059] 090 | 244 [ 100 [ 898 | 404 [ 6709 [ 3359 [ 7606 [ 3763 802 6814 [29.61] 1520 1116
14.70 15.40 [ 15.05 [T OCTECENAPIESTEIAOCTCOMPIESENTA®T 154 [ 2215 [14.55] 7.60 [24.11059] 090 | 256 [ 145 [ 1154 [ sa9 [ 7072 [ 3536 | 8226 [ 4055 | 840 | 7385 [32.15] 17.64 [ 1244
15.40 16,10 [ 15.75 [T OO TEENAPIESTEIAOGTCOMPIESENCT e T 1 54 [ 23.23 [15.25] 798 [24.11]059] 090 | 269 [ 121 [ 1423 | 641 [ 7425 [ 3702 8848 [ 4353|879 | 79.69 [3474] 2007 1377
16.10 16,80 [ 16.45 [T OCTECENAPIESTEAOCTCOMPIESENT e T 1 54 | 24.31 [15.95] 8.3¢ [24.11059] o090 | 282 [ 127 [ 1705 | 7.67 [ 77.78 [ 3889 | 9483 [ 4656 | 917 | 85.66 [37.39] 2281 [ 1514
16.80 17.50 [ 17.15 [T OO TEENAPIESIEIAOGTCOMPISSENTT e T 1 54 [ 2539 [16.65] 874 [24.11]059] 090 | 295 [ 133 [ 2000 | 9.00 [ 81.31 [40.65 [ 101.31 [ 49.65 | 9.55 | 9176 [40.10] 25.55 [ 16.55
17.50 18.20 [ 17.85 [T 0C MECNAPIESTEIAOGTCOMPISSENTACT 154 [ 26.47 [17.35] 912 J2411{059[ o090 | 308 | 138 [ 2308 [ 1039 [ 8484 [ 4242 ] 107.92 [ 5280 [ 9.93 | 97.98 [4287] 2840 [ 1800
18.20 18.90 [ 18.55 [T 0° MECNAPIESTEIAOGTCOMPISSENTIT ACT 154 [ 27.55 [18.05] 9.50 [24.110.59] 090 | 320 | 144 [ 2628 [11.83] 88.37 [ 4418 ] 11465 [ 5601 [10.31] 10434 [45.70] 3134 [19.51
18.90 19.60 [ 19.25 [T OC TEENAPIESIEIAGGTCOMPIESENTIT e 1 54 [ 28.63 [18.75] 9.88 [24.11059] 090 | 333 [ 150 [ 29.62 [1333] 91.90 [ 4595 [ 12151 [ 59.28 [ 10.70] 11082 [48.58] 34.39 [ 21.06
19.60 2030 [ 19.95 [0 O TTECIONAPIOSIFAAGEONPISSSNCT ST 54 | 2971 [19.45] 1026 [24.01]059] 090 [ 346 [ 156 | 3308 [1488] 9543 [ 4771 [ 12850 [ 62.60 [11.08] 117.43 [51.52] 3754 [ 22.66
20.30 21,00 [ 2045 [0 O TTECIANAPIOSIFAAGTEONPISSSNCT ST 54 | 3079 [20.15] 1064 [24.01]059] 090 [ 359 [ 1.61 | 3667 [1650 9896 [ 49.48 [ 13562 [ 6598 [11.46] 124,16 [54.52] 4079 [ 2429
21.00 2170 [ 2135 [0 OCTTECIONOPIOSIFAAGEONPIESSNCT ST 54 | 3187 [2085] 11.02 [24.11]059] 090 [ 372 [ 167 | 4038 [18.17] 10249 [ 5124 [ 142.87 [ 69.42 [11.84] 131,03 [57.57] 4415 [ 2598
21.70 2240 | 2205 [0 O TECIANOPIOSIFAAGTEONPIESSNCT ST 54 | 3295 [21.55] 1140 [24.01]059] 090 [ 384 [ 173 | 4423 [19.90] 10602 [ 53.01 [ 150.24 [ 7291 [12.22] 138.02 [60.69] 47.61 [27.70
22.40 23.10 [ 2275 [0 OC TMECIONOPIOSIFAAGTCONPISSSNCT OO T 54 | 3403 [2225] 11.78 [24.11]059] 090 [ 397 [ 179 | 4820 [21.69] 109.55 [ 54.77 [ 157.75 [ 76.46 [12.61] 14514 [63.86] 5117 [ 29.48
23.10 23.80 | 23.45 [0 O° TMECIONAPIOSIFAAGTEONPISSSNCT ST 54 | 3511 [2295] 1216 [24.01]059] 090 [ 410 [ 185 | 5230 [2353] 113.08 [ 56.54 [ 16538 [ 80.07 [1299] 152.39 [67.08] 5483 [31.29
23.80 2450 | 2415 [0 O TTECIANAPIOSIAAGEONPISSSNCT OO T 54 | 3619 [23.65] 1254 [24.01]059] 090 [ 423 [ 190 | 5653 [25.44 | 11661 [ 5830 [ 173.03 [ 83.74 [13.37] 159.76 [70.37] s8.59 [33.16
24.50 2520 [ 2485 [0 00 MOCIONAPIOSTAAGEONPISSSNCT ST 54 | 37.27 [2435] 1292 [24.01]059] 090 [ 43¢ [ 196 | ¢088 [27.40] 12014 [ 6007 [ 181.02 [ 87.47 [1375] 167.27 [73.71] 6246 [ 35.06
25.20 2590 [ 25,55 [0 0° MECIONAPISTHAAACONPISSSNCTOST 54 | 3834 2505 1329 [24.11]0.59] 090 [ 448 [ 202 | ¢537 [29.42] 123.67 [ 6183 | 189.04 | 9125 [14.14] 174590 [77.11] ¢6.43 | 37.01
2590 26,60 [ 26.25 [0 O TTECIONAPISTFAAATCONPISSSNCT ST 54 | 39.42 2575 13.67 [24.01]0.59] 090 [ 461 [ 208 | ¢9.98 [31.49] 127.20 [ 63.60 | 197.18 | 95.09 [14.52] 182.66 [80.57] 70.50 [ 39.01
26.60 2730 [ 2695 [0 O° TMECIONAPIOSIFAAGTCONPISSSNCT ST 54 | 4050 [26.45] 1405 [24.01]059] 090 [ 474 [ 213 | 7472 [33.62] 13073 [ 6536 | 205.45 | 98.99 [14.90] 190.55 [84.09] 74.68 [ 41.05
27.30 28.00 [ 27.45 [0 OC MECIANOPISIFAAACONPIESSNCT ST 154 | 4158 [27.15] 1443 [2401]059] 090 [ 487 [ 219 | 7959 [3582] 13426 [ 67.13 [ 213.85 [10294] 15.28] 198.57 [87.66] 7895 [ 43.14
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D3
<o d::al’:":;’ 53.29 N.F. (m):[0.50 Di(m): 0.0 Pa (ksf): CAPAC'D':&;ESSSO'“E FOR CAPAC'DQ&:’: (S'S:)O'“E FOR CAPACIDAD DE TOTAL (fon)
Profundidad (m) a g s |nw| s Didmetro| o 1on) Qslecumuicee Qp (ton) QParcial (fon) |\ | qtotal fon) | Traccién T (ton)
media Material ) | ko pilote (m) (ton) [Qp+Qs] pilote
De a | (m (ton/m®) |(ton/m?)| (m) ("’“)’ i csafe| R [csaee| 1R |csaee| W |csaee| R | [csaee| R | csaEE | IR
0.00 0.70 | 035 Arena fimosa 146 | 051 [000] 051 [2662]055] 1.00 | 000 | 000 | 000 | 000 | 778 [ 311 | 778 | 311 | 052 7.26 [260] 052 | 052
0.70 140 | 1.05 Limo arenoso 167 | 1.68 [055] 113 |27.20[0.54] 1.0 | 000 | 0.00 | 000 | 000 | 1834 | 7.34 | 1834 | 734 | 0.80 | 1753 | 653 ] 0.80 | 0.80
1.40 200 | 175 Limo arenoso 167 | 285 [1.25] 1.60 |27.20{054] 1.00 | 0.00 | 000 | 0.00 | 000 | 2594 | 1038 | 2594 | 1038 | 121 | 2473 [9.17] 121 | 1.21
2.10 2.80 | 2.45 Arcila de dlfa plasticidad 131 | 376 [195] 181 | - |###] 100 | 000 | 0.00 | 000 | 000 | 5658 | 25.46 | 5658 | 25.46 | 2.40 | 54.18 [23.06] 2.40 | 2.40
2.80 3.50 | 3.5 Arcilla arenosa de mediana plasficidod 147 | 480 [2.65] 215 | - [###| 1.00 | 000 | 000 | 0.00 | 000 | 6532 | 32.66 | 6532 | 32.66 | 2.55 | 6277 [30.11] 255 | 2.5
3.50 420 | 3.85 Arcila arenosa de mediana plasficidad 147 | 583 [335] 248 | - |###| 100 | 000 | 0.00 | 000 | 000 | 6532 | 32.66 | 6532 | 32.66 | 3.05 | 62.26 [29.60] 3.05 | 3.05
4.20 490 | 4.55 Arcill arenosa de mediana plasficidad 147 | 686 [405] 281 | - [###| 100 | 000 | 000 | 0.00 | 000 | 6532 | 32.66 | 6532 | 32.66 | 3.56 | 6175 [29.09] 3.56 | 3.56
490 560 | 525 Arcilla arenosa de mediana plasticidad 147 | 789 |475] 314 | - [###] 100 | 000 [ o000 | 000 | o000 [ 6532 [3266 | 6532 | 3266 | 407 | 6124 |28.58] 407 | 407
5.60 630 | 595 Arcilla arenosa de mediana plasticidad 147 | 892 | 545 347 | - [###] 100 | 000 [ o000 | 000 | o000 [ 6532 [ 3266 ¢532 | 3266 | 458 | 6073 |2808] 458 | 458
6.30 7.00 | 665 Arena limosa 132 | 985 [615] 370 [2245(062] 100 | 000 [ 000 | 000 [ o000 [ 3525 [1410 | 3525 | 1410|594 | 2931 [816] 594 | 594
7.00 770 | 735 Arena limosa 132 | 1077 [ 685 392 [2245(062] 100 | 000 [ 000 | 000 | o000 [ 3738 [1495| 37.38 | 1495 [ 653 | 3085 |842| 653 | 6.53
7.70 8.40 | 805 Arena limosa con presencia de grava 141 | 176 [755] 421 [2276[061] 100 | 000 [ 000 | 000 [ o000 [ 4154 [1661 [ 4154 | 1661 [ 653 ] 3501 [1009] 653 | 6.53
8.40 9.10 | 875 Arena limosa con presencia de grava 141 | 1274 | 825 449 [2276[061] 100 | 000 [ o000 | 000 | o000 [ 4437 [1775| 4437 | 1775 [ 707 | 3730 [10.e8] 707 | 707
9.10 9.80 | 9.45 Arena limosa con presencia de grava 141 | 1373 [ 895 478 [2276[061] 100 | 000 [ o000 | 000 [o00 [ 4721 [1888 | 4721 | 1888 | 762 | 3959 |11.27] 762 | 762
9.80 1050 [ 10.15 Arena pobremente gradada 144 | 1474 | 965 509 [2328[060] 100 | 000 [ 000 | 000 | o000 [ 5325 [2130 [ 5325 | 2130 [ 7.92 | 4533 [1338] 792 | 7.92
10.50 1120 [ 1085 Arena pobremente gradada 144 | 1575 [1035] 540 [2328[0.60[ 100 | 000 [ 000 | 000 | 000 [ 5647 2259 | 5647 | 2259 [ 845 | 4802 [14.14] 845 | 845
11.20 1150 [11.55 Arena pobremente gradada 144 | 1675 [11.05] 570 [2328[0.60] 100 | 000 [ 000 | 000 | o000 [ s9.69 [2388 | 59.69 | 2388 [ 898 | 5071 [1490] 898 | 898
11.90 12,60 [ 12,25 [T OO TEENAPIESIEAGGTCOMPISSENTT e T 154 [ 17.83 [11.75] 608 [2411]059] 100 | 228 [ 103 | 228 [ 1.03 [ ¢9.87 [ 3494 | 7215 [ 3596 | 849 | 63.66 [27.47] 1031 [ 929
12.60 13.30 [ 12,95 [T OO TEENAPIESTEIAOGTCOMPISSENTACT 154 [ 1891 [12.45] 646 J241{os9[ 100 | 242 [ 109 [ 470 [ 202 [ 7423 [3702] 7893 [ 3923 [ 896 | 6997 [3027] 1272 0.6
13.30 1400 [ 13,65 [T OCTECENAPIESTEIAOGTCOMPISSENT e T 154 [ 19.99 [13.05] 684 [2411{os9] 100 | 256 [ 115 | 727 [ 327 [ 7859 [39.29 | 8586 | 4256 | 9.43 | 7642 [3313] 1525 [ 1198
14.00 14.70 [ 14,35 [T OO TECCNAPIESTEAOGTCOMPIESENTACT 154 [ 2107 [1385] 722 J2anfose[ oo | 271 [ 122 [ 997 | 449 [ 8295 [ 4147 | 9292 [459¢ | 990 | 8302 [36.06] 17.88 [ 1340
14.70 15.40 [ 15,05 [T OETEENAPIESIEAOGTCOMPISSENCTA®T 154 [ 2215 [14.55] 7.60 [24.11]059] 100 | 285 [ 128 [ 1282 | 577 [ 87.30 [ 43.65 | 10013 [ 49.42 [10.38] 89.75 [39.05] 20.64 [ 14.86
15.40 16,10 [ 15.75 [T OCTECENAPIESTEIAOCTCOMPIESeNeT a® T 154 | 23.23 [15.25] 798 [24.11059] 100 | 299 [ 135 [ 1582 | 702 [ 91.66 [ 4583 | 107.48 | 5295 [10.85] 96.63 [42.10] 23.50 [ 16.38
16.10 16.80 [ 16.45 [T OCTEENAPIESIEIAGGTCOMPISSENCT e T 1 54 [ 2431 [15.95] 83¢ [24.11]059] 100 | 313 [ 141 [ 1895 | 853 [ 9602 [48.01 | 11497 [ 5654 [11.32] 10365 [45.22] 2648 [ 17.95
16.80 17.50 [ 17.15 [T OO TEENAPIESTEIAOGTCOMPISSENCITO®T 1 54 [ 2539 [16.65] 874 [2411]059] 100 | 328 | 147 [ 2223 [1000 10038 [ 50.19 | 12260 [ ¢0.19 [11.79] 11081 [48.40] 29.57 [19.57
17.50 18.20 [ 17.85 [T OC MECCNAPIESICIAOCTCOMPISSENTO®T 154 [ 2647 [17.35] 912 J2411{os9[ 100 | 342 | 154 [ 2564 [11.54] 10474 [ 5237 | 13038 [ 6391 [12.26] 11812 [51.65] 3278 [ 21.24
18.20 18.90 [ 18.55 [T OO MECNAPIESIEIAOGTCOMPIESENEIT e T 1 54 [ 27.55 [18.05] 9.50 [24.11059] 100 | 356 [ 160 [ 2920 [13.04 ] 109.10 [ 54.55 | 138.30 [ ¢7.69 [12.73] 12557 [54.9¢] 3600 [ 22,96
18.90 19.60 [ 19.25 [T OO TECNAPIESTEIAOGTCOMPIESENET e T 154 | 28.63 [18.75] 9.88 [24.11059] 100 | 370 | 167 [ 3291 [ 1481 [ 11345 [ 5673 | 146.3¢ | 71.53 [13.21] 13315 [58.33] 39.53 [ 24.72
19.60 2030 [ 19.95 [0 O TTECIONOPIOSIAAGEONPISSSNCT ST 54 | 2971 [19.45] 1026 [2401]059] 100 [ 384 [ 173 | 3675 [1654] 117.81 [ 5891 [ 154.56 [ 75.44 [13.68] 140.89 [61.77] 4308 [ 26.54
20.30 21,00 [ 2045 [0 O TMECIONAPISTAIAAGEONPISSENCITOST 154 | 3079 [20.15] 1064 [24.01]059] 100 [ 399 [ 179 | 4074 [1833] 12217 [ 6108 | 16291 | 79.42 [1415] 14876 [65.27] 4674 | 28.41
21.00 2170 [ 2135 [0 OCTTECIONOPIOSIFAAGEONPIESSNCT ST 54 | 3187 [2085] 11.02 [24.01]059] 100 [ 413 [ 186 | 4487 [2019] 126553 [ 63.26 [ 171.40 [ 83.45 [14.62] 156.78 [68.83] 5052 [ 30.32
21.70 2240 | 2205 [0 O TTECIONAPIOSIFAAGTEONPIESSNCT ST 54 | 3295 [21.55] 1140 [2401]059] 100 [ 427 [ 192 | 4914 [2211] 13089 [ 65.44 [ 180.03 [ 87.56 [15.09] 164.93 [72.46] 5440 [ 3229
22.40 23.10 [ 2275 [0 OC TTECIONA ISR CONPISSSNCIT ST 54 | 3403 [2225] 11.78 [24.01]059] 100 [ 441 [ 199 | 5355 [24.10] 13524 [ 67.62 | 188:80 | 9172 [15.56] 173.23 [76.16] s8.41 [ 3431
23.10 23.80 | 23.45 [0 0° TMECIONAPIOSIFAAGTEONPIESSNCT ST 54 | 3511 [2295] 1216 [2401]059] 100 [ 456 [ 205 | s811 [2615] 139.60 [ 69.80 [ 197.71 [ 95.95 [16.04] 181.68 [79.91] 6252 [ 3637
23.80 2450 | 2415 [0 O TTECIANAPIOSIFAAGTEONPISSSNCT ST 54 | 3619 [23.65] 1254 [2401]059] 100 [ 470 [ 211 | ¢281 [28.26] 143.9¢ [ 7198 [ 20677 [10024] 16.51] 190.26 [83.74] 6675 | 38.49
24.50 2520 [ 2485 [0 00 MOTIONOPIOSTAAGEONPISSSNCT ST 54 | 37.27 [2435] 1292 [2401]059] 100 [ 484 [ 218 | ¢7.65 [ 3044 14832 [ 7406 [ 21597 [10460]1698] 198.99 [87.62] 71.10 [ 40.66
25.20 2590 [ 25,55 [0 0° MECIANAPIOSIAAGTEONPISSSNCT ST 54 | 3834 [2505] 1329 [24.01]059] 100 [ 498 [ 224 | 7263 [3268] 15268 [ 76.34 | 22531 [109.02][17.45] 207.86 [91.57] 7556 [ 4287
2590 26,60 [ 2625 [0 O TECIANOPIOSIFAAATCONPIESSNCT OO T 54 | 39.42 [2575] 13.67 [2401]059] 100 [ 513 [ 231 | 77.7¢ [ 3499 157.03 [ 78.52 [ 23479 [113.51[17.92] 21687 [95.59] 80.13 [ 45.14
26.60 2730 [ 2695 [0 O° TMECIANAPISIFAAGTECONPIESSNCT ST 54 | 4050 [26.45] 1405 [24.01]059] 100 [ 527 [ 237 | 8302 [37.3¢] 161.39 [ 8070 [ 244.42 [118.06] 1839 226.02 [99.66] 8481 [ 47.45
27.30 28.00 [ 27.45 [0 0C MECIANOPISIFAAACONPISSSNCT ST 154 | 4158 [27.15] 1443 [2401]059] 100 [ 541 [ 243 | 8843 [30.80 16575 [ 82.88 [ 254.18 [12247] 1887] 23532 [###t| 8961 [49.82
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D4
<o d::al’:":;’ 53.29 N.F. (m):[0.50 Di(m): 0.0 Pa (ksf): CAPAC'D':&;ESSSO'“E FOR CAPAC'DQ&:’: (S'S:)O'“E FOR CAPACIDAD DE TOTAL (fon)
Profundidad (m) a g s |nw| s Didmetro| o 1on) Qslecumuicee Qp (ton) QParcial (fon) |\ | qtotal fon) | Traccién T (ton)
media Material ) | ko pilote (m) (ton) [Qp+Qs] pilote
De a | (m (ton/m®) |(ton/m?)| (m) ("’“)’ i csafe| R [csaee| 1R |csaee| W |csaee| R | [csaee| R | csaEE | IR
0.00 0.70 | 035 Arena fimosa 146 | 051 [000] 051 [2662][055] 110 | 000 | 000 | 000 | 000 | 941 | 377 | 941 | 377 | 063 ] 879 [3.14] 063 | 063
0.70 140 | 1.05 Limo arenoso 167 | 1.68 [055] 113 |27.20[0.54] 1.0 | 000 | 000 | 000 | 000 | 2219 | 888 | 22.19 | 888 | 0.97 | 2122 [790] 0.97 | 0.97
1.40 200 | 175 Limo arenoso 167 | 285 [1.25] 1.60 |27.20[054] 110 | 0.00 | 000 | 0.00 | 000 | 3139 [12.56 | 31.39 | 12.56 | 1.46 | 29.93 [11.10] 146 | 1.46
2.10 2.80 | 2.45 Arcila de dlfa plasticidad 131 | 376 [195] 181 | - [###]| 100 | 000 | 000 | 000 | 000 | 6641 | 29.89 | 6641 | 29.89 | 290 | 6351 [26.99] 2.90 | 2.90
2.80 3.50 | 3.5 Arcilla arenosa de mediana plasficidod 147 | 480 [2.65] 215 | - [###| 110 | 000 | 000 | 0.00 | 000 | 79.03 | 39.52 | 79.03 | 39.52 | 3.08 | 7595 [36.44] 308 | 3.08
3.50 420 | 3.85 Arcila arenosa de mediana plasficidad 147 | 583 [335] 248 | - |###| 100 | 000 | 000 | 000 | 000 | 79.08 [ 3952 | 79.03 | 39.52 | 3.70 | 7534 [35.82] 370 | 3.70
4.20 490 | 4.55 Arcill arenosa de mediana plasficidad 147 | 686 |405] 281 | - [###| 110 | 000 | 000 | 000 | 000 | 79.03 [ 39.52 | 79.03 | 39.52 | 431 | 7472 [35.20] 431 | 431
490 560 | 525 Arcilla arenosa de mediana plasticidad 147 | 789 [475] 314 | - [###] 110 | o000 [ o000 | 000 [ o000 [ 7903 [39.52 | 7908 | 39.52 [ 493 | 7410 [34.59] 493 | 493
5.60 630 | 595 Arcilla arenosa de mediana plasticidad 147 | 892 | 545 347 | - [###] 110 | o000 [ o000 | 000 [ o000 [ 7903 [39.52 | 7908 | 39.52 | 554 | 7349 [33.97] 554 | 554
6.30 7.00 | 665 Arena limosa 132 | 985 [615] 370 [2245]062] 110 | 000 [ o000 | 000 | o000 [ 4265 [17.06 | 4265 | 1706 719 | 3547 [987] 709 | 709
7.00 770 | 735 Arena limosa 132 | 1077 [ 685 392 [2245(062] 110 | 000 [ 000 | 000 | o000 [ 4523 [1809 | 4523 | 1809 [ 791 | 3733 [10a9] 791 | 791
7.70 8.40 | 805 Arena limosa con presencia de grava 141 | 176 [ 755 421 [2276[061] 110 | 000 [ 000 | 000 | 000 [ 5026 [20.10 [ s0.26 | 20.10 [ 7.90 | 4236 [12.20] 7950 | 7.90
8.40 9.10 | 875 Arena limosa con presencia de grava 141 | 1274 | 825 449 [2276[061] 110 | 000 [ 000 | 000 | o000 [ 5369 [2148 | s3.69 | 2148 [ 856 | 4513 [12.92] 856 | 8.56
9.10 9.80 | 9.45 Arena limosa con presencia de grava 141 | 1373 [ 895 478 [2276[061] 110 | 000 [ 000 | 000 [ o000 [ 5712 [2285| 5702 | 2285 [ 9.22 | 4791 [13.63] 922 | 9.22
9.80 1050 [ 10.15 Arena pobremente gradada 144 | 1474 | 965 509 [2328[060] 110 | 000 [ 000 | 000 | 000 [ 6444 2578 | 444 | 2578 [ 9.59 | sa85 [1609] 9.59 | 9.59
10.50 1120 [ 1085 Arena pobremente gradada 144 | 1575 [1035] 540 [2328[0.60[ 110 | 000 [ 000 | 000 | o000 | 6833 [2733 | ¢833 | 27.33 [10.23] se1 [17.11] 1023 | 1023
11.20 1150 [11.55 Arena pobremente gradada 144 | 1675 [11.05] 570 [2328[0.60] 110 | 000 [ 000 | 000 | o000 | 7222 [2889 | 7222 | 2889 [10.86] 6136 [18.03] 1086 | 10.86
11.90 12,60 [ 12.25 [T OO TEOENAPISIEAGGTCOMPIESENCTA®T 154 [ 17.83 [1175] 608 [2411foso[ 10 | 251 [ a3 [ 251 [ 13 | 8455 [ 4227 [ 8705 [ 43.40 [10.27] 7678 [3313] 1228 1115
12.60 13.30 [ 12,95 [T OO TEEAPIESTEIAGGTCOMPISSENCTCT 154 [ 1891 [12.45] 646 [2411fos9[ 10 | 266 [ 120 [ 507 [ 233 [ 89.82 [ 4491 [ 9499 [ 47.24 [1084] 8415 [36.39] 1498 [ 1265
13.30 1400 [ 13,65 [T OO TECENAPIESTEAOGTCOMPISSENTO®T 154 [ 19.99 [13.15] 684 [2411{os9[ 100 | 282 [ 127 [ 799 | 360 [ 9509 [ 47.55 | 10309 [ 5104 [11.41] 9167 [39.73] 1781 [ 1420
14.00 14.70 [ 14,35 [T OO TECCNAPIESTEAOGTCOMPIESENTA®T 154 [ 21,07 [1385] 722 J241fose[ 100 | 298 [ 134 [ 1097 | 494 [ 10037 [ 5018 | 111.34 [ 5512 [11.98] 99.35 [43.14] 2076 [ 1582
14.70 15.40 [ 15.05 [T CETEENAPIESTEAOGTCOMPISSENCTACT 154 [ 2205 [14.55] 7.60 J2411 059 10 | 3a3 [ a1 [ 1401 | 635 [ 10564 [ 5282 [ 119.75 [ 5917 [12.56 ] 107.19 [46.61] 2384 [ 1749
15.40 16,10 [ 15.75 [T OO TECENAPIESTEIAOGTCOMPISSENTT O® T 154 [ 23.23 [15.25] 798 [24.11059[ 100 | 329 | 148 [ 1740 | 7.83 [ 11091 [ 5546 | 12831 [ 6328 [1313] 1158 [50.16] 27.04 [ 19.21
16.10 1680 [ 16.45 [T OCTEENAPIESIEIAGGTCOMPISSENCT e T 1 54 [ 2431 [15.95] 83¢ [24.11059] 100 | 345 | 155 [ 2084 | 9.38 [ 11609 [ 58.09 | 137.03 [ ¢7.47 [13.70] 12333 [53.78] 30.37 [ 20.99
16.80 17.50 [ 17.15 [T OCTECAPIESIEIAOCTCOMPIESENET e T 154 [ 2539 [16.65] 874 [2411]059] 100 | 360 | 162 [ 2445 [ 1100 ] 12146 [ 6073 | 14591 [ 7173 [14.27] 13164 [57.46] 3383 [ 2282
17.50 18.20 [ 17.85 [T 0O MECNAPIESTEIAOGTCOMPISSENT AT 154 [ 2647 [17.35] 912 J2amfose[ 100 | 376 | 169 | 2821 [12.69 [ 12673 [ ¢3.37 | 15494 | 76.06 [ 14.84] 140,10 [¢1.22] 37.40 [ 247
18.20 18.90 [ 18.55 [T OO MECAPIESIEIAGGTCOMPISSENCTA®T 1 54 [ 27.55 [18.05] 9.50 [24.11[059] 100 | 392 [ 176 | 3202 [ 1446 [ 13201 [ 6600 | 16413 | 8046 [15.41] 14872 [¢5.05] 4111 [ 26.65
18.90 19.60 [ 19.25 [T OC TEENAPIESIEIAGGTCOMPIESENCT e T 1 54 [ 28.63 [18.75] 9.88 [24.11059] 100 | 407 | 183 [ 3620 [ 1629 [ 13728 [ ¢8.64 | 17348 | 84.93 [ 15.98] 157.50 [¢8.95] 44.94 [ 28.65
19.60 2030 [ 19.95 [0 O TTECIONOPIOSIAAGEONPIESSNCT ST 54 | 2971 [19.45] 1026 [2401]059] 100 [ 423 [ 190 | 4043 1819 14255 [ 7128 [ 182.98 [ 89.47 [16.55] 166.43 [72.92] 4889 [30.70
20.30 21,00 [ 2045 [0 O TMECIONAPISTHAAGEONPISSENCTOST 154 | 3079 [20.15] 1064 [24.01]059] 100 [ 439 [ 197 | 4481 [2007] 147.82 [ 7391 | 192.64 | 9408 [17.12] 17552 [7696] 5297 | 3281
21.00 2170 [ 2135 [0 OF TTECIONOPIOSIFAAGEONPISSSNCT ST 54 | 31.87 [2085] 11.02 [24.01]059] 100 [ 454 [ 204 | 49.3¢ [2221] 15310 [ 76.55 [ 202.45 | 98.76 [17.69] 184.76 [81.07] 57.18 [ 3497
21.70 2240 | 2205 [0 O TTECIANOPIOSIFAAGTEONPIESSNCT ST 54 | 3295 [21.55] 1140 [2401]059] 100 [ 470 [ 201 | s405 [2432] 15837 [ 79.19 [ 212.43 103511826 194.16 [85.25] 6151 [37.18
22.40 23.10 [ 2275 [0 OC TTECIONAPIOSIFAAGTCONPISSSNCT ST 54 | 3403 [2225] 11.78 [24.01]059] 100 [ 486 [ 218 | 5891 2651 163.64 [ 81.82 [ 222.55 [108.33] 18.83] 203.72 [89.50] 6596 [ 39.45
23.10 23.80 | 2345 [0 0° TTECIANOPISIFAAGEONPIESSNCT ST 54 | 3511 [2295] 1216 [2401]059] 100 [ 501 [ 226 | ¢392 [28.76 ] 16892 [ 84.46 [ 232.84 [113.22]19.40] 213.44 [93.82] 7054 [ 4178
23.80 2450 | 2415 [0 O TTECIANAPIOSIAAGTEONPISSSNCT OO T 54 | 3619 [23.65] 1254 [2401]059] 100 [ 517 [ 233 | ¢9.09 [31.09] 17419 [87.10 [ 24328 [118.9]19.97] 22331 [98.21] 7525 [ 44.16
24.50 2520 [ 2485 [0 00 MOCIONOPIOSIAAGEONPISSSNCT ST 54 | 37.27 [2435] 1292 [2401]059] 100 [ 532 [ 240 | 7441 [33.49] 179.4¢ [ 89.73 | 253.88 [123.22]20.54] 233.33 [### | 8008 [ 46.59
25.20 2590 [ 25,55 [0 0° MECIANOPIOSIAAGEONPIESSICT ST 54 | 3834 [2505] 1329 [24.11]059] 100 [ 548 [ 247 | 79.89 [3595] 18474 [ 92.37 [ 264.63 [128:32]21.12] 243.52 [ #w#t| 8503 [ 49.08
2590 26,60 [ 2625 [0 O TECIONOPIOSIFAAGTEONPISSSNCT OO T 54 | 39.42 [2575] 13.67 [24.01]059] 100 [ 564 [ 254 | 8553 [38.49 | 19001 [ 9501 [ 275.54 [133.50] 21.69] 253.86 [###]| 9011 [ 51.62
26.60 2730 [ 2695 [0 OC TMECIANOPIOSIAAGEONPISSSNCT OO T 54 | 4050 [26.45] 1405 [24.01]059] 100 [ 579 [ 261 | 9133 [41.10] 19528 [ 97.64 [ 286.61 [13874] 2226 2¢4.35 [###t| 9532 [ 5422
27.30 28.00 [ 27.45 [0 00 MOCIANO PSR CONPISSSNAT ST 154 | 41.58 [27.15] 1443 [2401]059] 100 [ 595 [ 268 | 97.28 [43.77] 20056 [10028] 297.83 [14405]22.83] 27501 [###] 10065 | 5687
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D5
son d;°(':’n's'r“'rcr";’ 53.29 N.F. (m):[0.50 Df(m):  [0.00 Pa (ksf): CA"AC'D‘F‘L"’STE’EE(fgI';o'“E FOR CAPAC"’Q’L?: (512:)0 RIE POR CAPACIDAD DE TOTAL (fon)
Profundidad (m) Z T s hw | s Didmetro| o 1on) Qs acumuladoll| g ion) QPareial (fon) |\ | qtotal (fon) | Traccién T (ton)
media Material ) | ko pilote (m) (ton) [Qp+Qs] pilofe
De a | m (ton/m?) |(ton/m?)| (m) ('°")/ 5 cssE| IR [csaEe| 1R |csaee| W |csaee| k|0 csae| R |csaEr| R
0.00 070 | 0.35 Arena limosa 146 | 051 [000] 051 [2662]0.55] 1.20 | 000 | 0.00 | 000 | 000 | 1120 | 448 | 1120 | 448 | 074 | 1046 | 374 | 074 | 074
0.70 140 | 1.0 Limo arenoso 167 | 168 |055] 113 [27.20[0.54] 120 | 000 | 000 | 000 | 000 | 2641 | 1056 | 2641 | 1056 | 1.16 | 2525 | 9.41 | 1.16 | 116
1.40 200 | 175 Limo arenoso 167 | 285 [125] 1.60 |27.20[0.54] 1.20 | 000 | 0.00 | 000 | 0.00 | 37.35 | 1494 | 3735 | 1494 | 1.74 | 3562 | 1321 | 1.74 | 1.74
2.10 2.80 | 2.45 Arcilla de dlta plasticidad 131 | 376 [195] 181 | - [###| 120 | 000 | 000 | 000 | 000 | 7701 | 3465 | 77.01 | 3465 | 3.45 | 7356 | 31.20 | 3.45 | 3.45
2.80 3.50 | 3.15 Arcilla arenosa de mediana plasficidad 147 | 480 [2.65] 215 | - |###| 120 | 000 | 0.00 | 000 | 0.00 | 9406 | 47.03 | 9406 | 47.03 | 3.67 | 9039 | 43.36 | 3.67 | 3.67
3.50 420 | 385 Arcilla arenosa de mediana plasficidad 147 | 583 |335| 248 | - |###| 120 | 000 | 000 | 000 | 000 | 9406 | 47.03 | 9406 | 47.08 | 440 | 89.66 | 42.63 | 4.40 | 4.40
4.20 490 | 4.55 Arcilla arenosa de mediana plasficidad 147 | 686 |405] 281 | - |###| 120 | 000 | 0.00 | 000 | 000 | 9406 | 47.03 | 9406 | 47.03 | 513 | 8892 | 41.90 | 513 | 5.3
450 560 | 525 Arcilla arenosa de mediana plasficidad 147 | 789 [475] 314 | - [###] 120 | o000 [ o000 | 000 [ o000 [ 9406 [47.03| 9406 | 4703|587 | 8819 | 4116 | 587 | 587
5.60 630 | 595 Arcilla arenosa de mediana plasficidad 147 | 892 |545] 347 [ - [w##| 120 | o000 | 000 [ 000 | 000 [ 9406 [47.03 | 9406 | 47.03 [ 660 | 87.46 | 40.43 | 660 | 6.0
630 7.00 | 665 Arena limosa 132 | 985 [615] 370 [2245]062] 120 [ 000 [ 000 | 000 [ o000 [ 5076 [2031 [ 5076 | 2031|855 | 4221 | 1175 [ 855 | 855
7.00 770 | 735 Arena limosa 132 | 1077 [685] 392 [2245]0.62] 120 | 000 | 000 [ 000 | o000 | 5383 [21.53 | 5383 | 21.53 [ 941 [ 4442 [ 1202 [ 941 [ 9.4
7.70 840 | 8.05 Arena limosa con presencia de grava 141 [ 1176 [755] 421 [2276]061] 120 | 000 | 000 [ 000 | 000 [ 5981 [ 2393 | s9.81 | 2393 [ 940 [ 5041 [ 1452 [ 940 [ 9.40
8.40 9.10 | 875 Arena limosa con presencia de grava 141 | 1274 | 825] 449 [2276]061] 120 [ 000 [ 000 | 000 | 000 [ 6390 | 2556 | 63590 | 2556 [10.8] 5371 [ 1537 [ 1018 | 1018
9.10 9.80 | 9.45 Arena limosa con presencia de grava 141 | 1373 [895] 478 [2276]061] 120 | 000 | 000 [ 000 | o000 [ 6798 {2719 | 6798 | 2719 [10.97] 5701 [1622 [ 1097 [ 1097
9.80 1050 [ 1015 Arena pobremente gradada 144 | 1474 [ 965] 509 [2328[00] 120 [ 000 | 000 [ 000 | 000 [ 7669 3067 | 7669 |30.67 [11.41] 6528 [19.27 [ 114 |1
10.50 1120 [ 1085 Arena pobremente gradada 144 | 1575 [10.35] 540 [23.28]0.60] 120 | 000 | 000 [ 000 | o000 [ 8132 [3253 | 8132 | 3253 [1207] 6915 [ 2036 | 1217 [1247
1120 1150 [11.55 Arena pobremente gradada 144 | 1675 [11.05] 570 [2328]0.60] 120 | 000 | 000 [ 000 | o000 | 8595 [ 3438 | 8595 | 3438 [1293] 7302 [ 2145 [ 1293 [ 1293
11.90 12,60 [ 12,05 [T OO TTECENAPISTEAAACONPIESENTT STy 54 [ 17.83 [11.75] 608 [2401f0s9] 120 | 274 [ 123 | 274 [ 123 [ 10062 [ 50.31 [ 10335 [ 51.54 [12.22] 9113 [39.31 [ 1441 138
12.60 13.30 [ 12,95 [T GO TTECENAPISIEAAACONPIESENTTCCT 154 [ 1891 [12.45] 646 [2401f0s9] 120 | 291 [ 131 | 564 [ 254 [ 10689 [ 5345 [ 11254 [ 5599 [12.90] 99.63 | 4308 | 17.42 [ 1488
13.30 1400 [ 13,65 [0 OO TMECENAPISTEAAACONPIESENTTCCT 154 [ 1999 [13.05] e84 [2411]0s9] 120 | 308 [ 139 | 872 [ 392 [ 11307 [ se.58 [ 121.89 [ ¢0.51 [13.58] 108.31 [ 4693 | 20.56 [ 16.64
14.00 14.70 [ 14,35 [T SO TTECONAPESTEAAACONPIESENCT AT 154 [ 2107 [13.85] 722 [2401fos] 120 | 325 [ 1ae [ 1197 [ 539 [ 11944 [ 5972 [ 13141 [ e501 [1426] 11705 [ s0.85 | 2384 [ 1845
14.70 15.40 [ 15,05 [TCTO OO TTECENAPIESTEAAACONPIESENT ST 1 54 | 2205 [14.55] 7.60 [2401]059] 120 | 342 | 154 | 1539 | 693 [ 12572 [ 62.86 [ 14101 [ ¢9.78 [14.94] 12617 | 5484 | 27.25 [ 20.33
15.40 16,10 [ 1575 [T OETECENAPISTEAAACONPIESENT OS] 1 54 | 2323 [15.25] 7.98 [2401f0s9] 120 | 359 [ 162 | 1898 | 854 [ 13199 [66.00 [ 150.97 [ 74.54 [15.62] 13535 | s8.92 | 30.80 [ 22.2¢
16.10 16.80 [ 16,45 [T OCTTECENAPIESTEAAACONPIESENCT ST 54 | 2431 [15.95] 836 [2401f0s9] 120 | 376 [ 169 | 2274 [1023] 13827 [ 69.04 [ 16101 [ 79.37 [16.30] 14471 [ 6307 | 3449 [ 24.26
16.80 17.50 [ 17,15 [T OO TTECENAPIESTEAAACONPIESENTT ST 1 54 | 2539 [16.65] 874 [2401]059] 120 | 393 [ 177 | 2667 [1200 ] 14455 [ 7227 [ 17122 [ 84.27 [16.98] 15424 [ ¢7.30 | 3832 [ 26.31
17.50 18.20 [ 17.85 [0 OO TMECENAPISTEAAACONPIESENCT AT 1 54 | 2647 [17.35] 9.2 [2411fos9] 120 | 400 [ 185 | 3077 [1385] 15082 [ 75.41 [ 181.59 [ 89.26 [17.66] 16394 [ 71.60 | 4208 [ 28.43
18.20 18.90 [ 18,55 [0 OO MECENAPISTEAAACONPIESENCT STy 54 | 2755 [18.05] 9.50 [24.11f0s9] 120 | 427 [ 192 | 3505 [1577[ 157.10 [ 78.55 [ 19214 [ 9432 [18.34] 17380 [ 7598 | 46.37 [ 30.60
18.50 19.60 [ 19.05 [T CETTEAENAPIESTEAAACONPIESENCTCCT 1 54 | 28.63 [18.75] 9.88 [24.01]059] 120 | 444 | 200 | 3949 [1777] 16337 [ 81.69 | 20286 [ 99.4¢ [19.02] 18384 [ 80.44 | s0.61 [ 3284
19.60 2030 [19.95 [0 OO TMECIANAPIBTAGATCONPISSENCITOCT 154 | 29.71 [19.45] 1026 [2401]059] 120 [ 461 [ 208 | 4410 [19.85] 169.65 | 8482 | 21375 [104.67[19.70] 194.05 | 8497 | 5498 [ 3513
20.30 2100 [ 2065 [0 OC TMECIANAPIBTAIGATCONPISSENCTOCT 154 | 3079 [20.15] 10.64 [24.01]059] 120 [ 478 [ 205 | 4889 [2200] 17592 | 87.96 | 22481 [109.96[2037] 204.44 | 89.59 | 5948 [ 37.49
21.00 21.70 [21.35 [0 O TECIANAPIBTAAGATCONPIESSNCTOCT 154 | 31.87 2085 11.02 [24.01]059] 120 [ 49¢ [ 223 | 5384 [24.23] 18220 [ 91.10 | 236.04 [11533[2105] 214.99 | 94.27 | 6413 [ 39.90
21.70 2240 [ 2205 [0 OO TMECIATAPIBTAIGATCONPISSSICITOCT 154 | 3295 [21.55] 1140 [2401]059] 120 [ 513 [ 231 | 5897 [26.54] 188.48 | 9424 | 247.44 [12077[2173] 22571 | 99.04 | e891 [ 4237
22.40 2310 [ 2275 [0 OC MECIATNAPIBTAIGATCONPISSSICTOCT 154 | 3403 [2225] 11.78 [24.01]059] 120 [ 530 [ 238 | ¢4.2¢ [2892] 19475 | 97.38 | 259.02 [126.29[22.41] 236.60 [ 10388] 7382 [ 44.90
23.10 2380 2345 [0 0 MECIANAPIBTAAGAATCONPISSSICTOCT 154 | 3501 2295 1216 [2401]059] 120 [ 547 [ 246 | ¢9.73 [31.38] 201.03 [ 10051 ] 27076 [131.89[23.09] 247.67 [ 10880 7888 [ 47.50
23.80 2450 [ 24,15 [0 OC MECIATAPIBTAAGATCONPISSSICITOCT 54 | 3619 [23.65] 1254 [24.01]0.59] 120 [ 5064 [ 254 | 7537 [3392] 207.30 [ 103.65] 282.67 [137.57[2377] 258.90 [ 11380] 8407 [ 50.15
24.50 2520 [ 2485 [0 0 MOTIANAPIBTIGATCONPISSSICITOCT 154 | 37.27 2435 1292 [2401]059] 120 [ 581 [ 261 | 8118 [36.53] 213.58 [106.79] 29476 [143.32[2445] 270.31 [11887] 8939 [ 5286
25.20 2590 [ 2555 [0 0 MECIANAPIBTIGAACONPISSSICTOCT 1 54 | 38.34 [2505] 1329 [2401[059] 120 [ 598 [ 2.69 | 8716 [39.22] 219.85 [ 109.93] 307.01 [149.15[25.13] 281.88 [ 124.02] 9486 [ 55.63
2590 26,60 [26.25 [0 0 MOCIANAPIBTIGATCONPISSSICTOCT 1 54 | 39.42 2575 13.67 [2401[059] 120 [ 615 [ 277 | 9331 [41.99] 22613 [113.06] 319.44 [155.05[2581] 293.63 [ 129.25] 100.45 | 58.47
26.60 2730 [26.95 [0 0 MECIANAPIBTIGATCONPISSSNCITOCT 154 | 4050 [26.45] 1405 [24.01[059] 120 [ 632 [ 284 | 99.63 [44.83] 232.40 [ 116.20] 332,03 [161.04[26.49] 305.55 [ 134.55] 106.19 [ 61.36
27.30 2800 [27.65 |0 0 MOCIANAPITEIGAATCONPISSSNCIT O 154 | 41.58 [27.15] 1443 [24110.59] 120 | 649 [ 292 [ 10602 [47.75] 238.68 [119.34] 34480 [167.09[27.17] 317.63 [139.93] 112,06 | 6431
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Cimentacion Profunda - Puente Tierra Alta

Localizacién Puente Tierra Alta . .
CAPACIDAD DE SOPORTE - CONDICION DE ESTADO LIMITE DE RESISTENCIA (ton), Qt= Qp+Qs-W
Profundidad de
desplante Df (m): 7.95
N.F. (m): 0.50 Didmetro Pilotes (m)
Profundidad (m) LET::L#OT(D:)I 0.80 0.90 1.00 1.10 1.20
Capacidad de Carga Axial- Limite de Resistencia (ton)

1.75 0.00 1.66 2.10 2.60 3.14 3.74
2.45 0.00 4.18 5.29 6.53 7.90 9.41 0.00
3.15 0.00 5.87 7.43 9.17 11.10 13.21
3.85 0.00 14.87 18.82 23.06 26.99 31.20 1.00
4.55 0.00 19.27 24.39 30.11 36.44 43.36 2.00
5.25 0.00 18.95 23.98 29.60 35.82 42.63
595 0.00 18.62 23.57 29.09 35.20 41.90 3.00
6.65 0.00 18.29 23.15 28.58 34.59 41.16 4.00
7.35 0.00 17.97 22.74 28.08 33.97 40.43
8.05 0.10 5.22 6.61 8.16 9.87 1175 5.00
8.75 0.80 5.39 6.82 8.42 10.19 12.12 600
9.45 1.50 6.46 8.17 10.09 12.20 14.52
10.15 2.20 6.83 8.65 10.68 12.92 15.37 7.00
10.85 2.90 721 9.13 11.27 13.63 16.22 800
11.55 3.60 8.56 10.84 13.38 16.19 19.27 B
12.25 4.30 9.05 11.45 14.14 17.11 20.36 }_,' 9.00
12.95 5.00 9.53 12,07 14.90 18.03 21.45 S
13.65 5.70 17.75 2235 27.47 33.13 39.31 %‘ 10.00
14.35 6.40 19.71 24.71 30.27 36.39 43.08 S 1100
15.05 7.10 2173 27.13 33.13 39.73 46.93 2
15.75 7.80 23.80 29.61 3606 1304 50.85 91200
16.45 8.50 2591 32.15 39.05 46.61 54.84 21300
17.15 9.20 28.08 34.74 42.10 50.16 58.92
17.85 9.90 30.30 37.39 4522 53.78 63.07 14.00
18.55 10.60 32.58 40.10 48.40 57.46 67.30 15.00
19.25 11.30 34.90 42.87 51.65 61.22 71.60
19.95 12.00 37.27 45.70 54.96 65.05 7598 16.00
20.65 12.70 39.70 48.58 58.33 68.95 80.44 17.00
21.35 13.40 42.18 51.52 61.77 7292 84.97
22.05 14.10 44.70 54.52 65.27 7696 89.59 18.00
22.75 14.80 47.28 57.57 68.83 81.07 94.27 19.00 N
23.45 15.50 49.91 60.69 72.46 85.25 99.04 : N
24.15 16.20 52.60 63.86 76.16 89.50 103.88 20.00 ®
24.85 16.90 55.33 67.08 7991 93.82 108.80
25.55 17.60 58.11 70.37 83.74 98.21 113.80 21.00
26.25 18.30 6095 7371 87.62 102.67 118.87 2 40 i ;’0 doel 80' 100 120 140
26.95 19.00 63.84 77.11 91.57 107.21 124.02 Ce-080 o 0A9'(‘J”“i“°j ]foge"fgf’] .(13) o120
27.65 19.70 66.77 80.57 95.59 111.81 129.25
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Cimentacion Profunda - Puente Tierra Alta

Locdlizacién Puente Tierra Alta
5 CAPACIDAD DE SOPORTE - CONDICION DE ESTADO LIMITE DE EVENTO EXTREMO (fon), Qt= Qp+Qs-W
Profundidad de
desplante Df (m): 795
N.F. (m): 0.50 Didmetro del Pilote (m)
Profundidad (m) Longitud Total 080 | 0.90 1.00 1.10 1.20 Capacidad de Carga Axial - Evento Extremo (ton)
Elemento (m)
0.35 0.00 4.65 5.88 7.26 8.79 10.46
1.05 0.00 11.22 14.20 17.53 21.22 25.25
1.75 0.00 15.83 | 20.04 24.73 29.93 35.62
2.45 0.00 34.92 | 44.20 54.18 63.51 73.56
3.15 0.00 40.17 | 50.84 62.77 75.95 90.39
3.85 0.00 39.85 | 50.43 62.26 75.34 89.66
4.55 0.00 39.52 | 50.02 61.75 74.72 88.92
5.25 0.00 39.20 | 49.61 61.24 74.10 88.19
5.95 0.00 38.87 | 49.19 60.73 73.49 87.46
6.65 0.00 18.76 | 23.74 29.31 35.47 42.21
7.35 0.00 19.74 | 24.99 30.85 37.33 44.42
8.05 0.10 22.41 28.36 35.01 42.36 50.41
8.75 0.80 23.87 | 30.21 37.30 45.13 53.71
9.45 1.50 2534 | 32.07 39.59 47 .91 57.01
10.15 2.20 29.01 36.72 45.33 54.85 65.28 'g
10.85 2.90 30.73 | 38.90 48.02 58.11 69.15 :
11.55 3.60 32.46 | 41.08 50.71 61.36 73.02 §
12.25 4.30 41.11 51.77 63.66 76.78 91.13 E-
12.95 5.00 45.53 | 57.10 69.97 84.15 99.63 %
13.65 5.70 50.07 | 62.56 76.42 91.67 108.31 -g
14.35 6.40 54.73 | 68.14 83.02 99.35 117.15 ‘!_;)
15.05 7.10 59.49 73.85 89.75 107.19 126.17 §
15.75 7.80 64.37 | 79.69 96.63 115.18 135.35
16.45 8.50 69.37 | 85.66 103.65 123.33 144.71
17.15 9.20 74.48 | 91.76 110.81 131.64 154.24
17.85 9.90 79.70 | 97.98 118.12 140.10 163.94
18.55 10.60 85.03 | 104.34 125.57 148.72 173.80
19.25 11.30 90.48 | 110.82 133.15 157.50 183.84
19.95 12.00 96.05 | 117.43 140.89 166.43 194.05
20.65 12.70 101.72 | 124.16 148.76 175.52 204.44
21.35 13.40 107.52 | 131.03 156.78 184.76 214.99
22.05 14.10 113.42 | 138.02 164.93 194.16 225.71
22.75 14.80 119.44 | 145.14 173.23 203.72 236.60 'e\
23.45 15.50 125.57 | 152.39 181.68 213.44 247.67 @
24.15 16.20 131.82 | 159.76 | 190.26 223.31 258.90
24.85 16.90 138.18 | 167.27 198.99 233.33 270.31
25.55 17.60 144.65| 174.90 | 207.86 243.52 281.88 50 100 150 200 250 300 350
2625 18.30 15124 182.66 | 21687 | 253.86 | 293.43 Didmetros de elementos (m)
26.95 19.00 157.94 ] 190.55 | 226.02 | 264.35 | 305.55 —@—0.80 o 090 —e—110 —e—1.00 —e—1.20
27.65 19.70 164.75| 198.57 | 235.32 275.01 317.63
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Cimentacion Profunda - Puente Tierra Alta

Localizacién Puente Tierra Alta
- TRACCION - CONDICION DE ESTADO LIMITE DE RESISTENCIA (fon), Tadm = Qs+W
Profundidad de
desplante Df (m): 795
N.F. (m): 0.50 Didmetro del Pilote (m)
Profundidad (m) ;T:,?,Z?:J?:; 0.80 090 | 1.00 ( 110 [ 120 Capacidad de Carga Traccién - Limite de Resistencia (ton)

0.35 0.00 0.33 0.42 0.52 0.63 0.74

1.05 0.00 0.51 0.65 0.80 0.97 1.16

1.75 0.00 0.77 0.98 1.21 1.46 1.74

2.45 0.00 1.53 1.94 2.40 2.90 3.45

3.15 0.00 1.63 2.06 2.55 3.08 3.67

3.85 0.00 1.96 2.47 3.05 3.70 4.40

4.55 0.00 2.28 2.89 3.56 431 513

5.25 0.00 2.61 3.30 4.07 493 5.87

595 0.00 2.93 3.71 4.58 5.54 6.60

6.65 0.00 3.80 4.81 5.94 7.19 8.55

7.35 0.00 418 5.29 6.53 791 9.41

8.05 0.10 418 5.29 6.53 7.90 9.40 * @ q

8.75 0.80 4.53 5.73 7.07 856 | 10.18 7.00 e w

9.45 1.50 4.87 6.17 7.62 922 | 1097 iy Ny \

10.15 2.20 5.07 642 | 792 [ 959 [ 1141 ~ 800 _Qj_Q\

10.85 2.90 5.41 6.84 845 | 1023 | 1217 £ ';l b Q

o 9.00 -

11.55 3.60 575 727 | 898 | 1086 | 1293 | £ LEE LY

12.25 4.30 6.07 7.59 929 | 1.5 | 1318 3 10.00 ° U]

12.95 5.00 7.05 874 | 1061 | 1265 | 1488 3 V\Q 4 @ ‘Q b

13.65 570 807 993 | 1198 | 1421 | 1664 T 11.00 ) 9 b\

14.35 6.40 9.13 1116 | 1340 | 1582 | 1845 = oo

15.05 7.10 10.23 1244 | 1486 | 17.49 | 2033 §”2‘°° e W Y

15.75 7.80 1137 1377 | 1638 | 1921 | 2226 | ~ 13.00 Ro Rle B

16.45 8.50 12.55 1514 | 1795 | 2099 | 24.2¢ ‘\‘ R LR &

17.05 9.20 13.77 1655 | 19.57 | 2282 | 2631 14.00 T \‘ g

17.85 9.90 15.03 1801 | 2124 | 2471 | 2843 15.00 ‘Q @ \0

18.55 10.60 16.33 19.51 | 2296 | 26.65 | 30.60 2 W OL

19.25 11.30 17.67 2106 | 2472 | 2865 | 3284 16.00 - 0\

19.95 12.00 19.04 22.66 | 26.54 | 3070 | 35.13 k .\‘

20.65 12.70 20.46 2429 | 28.41 | 3281 | 37.49 17.00 \ V\.\
21.35 13.40 21.92 2598 | 30.32 | 3497 | 39.90 18.00 2 | |

22.05 14.10 23.42 2770 | 3229 | 3718 | 4237 .& 4 9\ b\ LY
22.75 14.80 24.96 29.48 | 3431 | 39.45 | 4490 19.00 ‘-‘\ & 5‘-‘\
23.45 15.50 26.53 3129 | 3637 | 4178 | 47.50 20.00 ‘\o J 9 '\0 ]
24.15 16.20 28.15 3316 | 3849 | 44.16 | 5015 ’

24.85 16.90 29.81 3506 | 40.66 | 4659 | 5286 21.00

25.55 17.60 31.51 37.01 | 4287 | 49.08 | 55.63 10 20 30 40 50 60 70
26.25 18.30 33.24 39.01 45.14 51.62 58.47 Didmetros de elementos (m)

26.95 19.00 35.02 41.05 47 .45 54.22 61.36 ——0.80 , 090 —e—1.00 —e—1.10 —@—1.20
27.65 19.70 36.84 4314 | 4982 | 5687 | 6431
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Cimentacion Profunda - Puente Tierra Alta

Localizacién Puente Tierra Alta
- TRACCION - CONDICION DE ESTADO DE EVENTO EXTREMO (ton), Tadm = Qs+W
Profundidad de
desplante Df (m): 795
N.F. (m): 0.50 Didmetro del Pilote (m)
Profundidad (m) Eopaitudiictal 0.80 0.90 1.00 1.10 1.20 Capacidad de Carga a Traccién- Evento Exiremo (ton)
Elemento (m)
0.35 0.00 0.33 0.42 0.52 0.63 0.74
1.05 0.00 0.51 0.65 0.80 0.97 1.16
1.75 0.00 0.77 0.98 1.21 1.46 1.74
2.45 0.00 1.53 1.94 2.40 2.90 3.45
3.15 0.00 1.63 2.06 2.55 3.08 3.67
3.85 0.00 1.96 2.47 3.05 3.70 4.40
4.55 0.00 2.28 2.89 3.56 4.31 5.13
5.25 0.00 2.61 3.30 4.07 493 5.87
595 0.00 2.93 371 4.58 5.54 6.60
6.65 0.00 3.80 4.81 5.94 7.19 8.55
7.35 0.00 4.18 5.29 6.53 7.91 9.41
8.05 0.10 4.18 5.29 6.53 7.90 9.40
8.75 0.80 4.53 5.73 7.07 8.56 10.18
9.45 1.50 4.87 6.17 7.62 9.22 10.97 8.00
10.15 2.20 5.07 6.42 7.92 9.59 11.41 B
10.85 2.90 5.41 6.84 8.45 10.23 12.17 o 9:00
11.55 3.60 5.75 7.27 8.98 10.86 12.93 s
12.25 4.30 6.89 8.52 1031 | 12.28 14.41 :'; 10.00
12.95 5.00 8.75 10.64 | 1272 | 1498 17.42 g 11.00
13.65 5.70 10.69 12.87 | 1525 | 17.81 20.56 2
1435 6.40 12.72 1520 | 17.88 | 2076 | 23.84 21200
15.05 7.10 14.85 17.64 | 20.64 | 2384 | 2725 2 13.00
15.75 7.80 17.06 20.17 23.50 27.04 30.80 :
16.45 8.50 19.37 2281 | 26.48 | 3037 | 34.49 14.00
17.15 9.20 21.77 25.55 29.57 33.83 38.32
17.85 9.90 24.26 2840 | 3278 | 37.40 | 4228 15.00
18.55 10.60 26.84 31.34 | 36.10 [ 41.11 46.37 16.00
19.25 11.30 29.51 3439 | 39.53 | 4494 | 5061
19.95 12.00 32.27 37.54 43.08 48.89 54.98 17.00
20.65 12.70 35.13 4079 | 4674 | 5297 | 59.48
2135 13.40 3807 4415 | 5052 | 5718 | 6413 18.00
22.05 14.10 41.11 47.61 | 5440 | ¢1.51 6891 19.00
22.75 14.80 44.24 51.17 | 5841 | 6596 | 73.82
23.45 15.50 47.45 5483 | 6252 | 70.54 | 78.88 20.00
24.15 16.20 50.76 58.59 | 6675 | 7525 | 84.07 21,00
24.85 16.90 54.16 62.46 | 71.10 | 80.08 | 89.39 20 10 0 80 100 120
25.55 17.60 57.65 6643 | 7556 | 8503 | 94.86 Diémetros de elementos (m)
26.25 18.30 61.23 70.50 | 80.13 | 90.11 | 100.45 _©-080 » 090 -©-100 —-1.10 —e—120
2695 19.00 64.91 74.68 | 8481 [ 9532 [ 106.19
27.65 19.70 68.67 78.95 | 89.61 | 100.65 | 112.06
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Cimentacion Profunda - Puente Tierra Alta
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Puente Tierra Alta MODULO DE REACCION DE PILOTES
Profundidad (m) Longitud Total E Rglucién Kh (tfon/m?) Kv (ton/m?)

Elemento (m)| (ton/m?) [Poisson (v)| (=0.8m | ¢=0.9m| ¢=1m | ¢=1.1m @=1.2m | ¢=0.8m | ¢=0.9m ®=1m |@=1.1m| ¢=1.2m

1.75 0.00 771.74 0.39 682.63 | 60679 | 546.11 | 496.46 45509 | 1137.72| 1011.31 910.18 | 827.43| 758.48
2.45 0.00 49193 0.42 44797 | 39820 | 358.38 | 325.80 298.65 | 746.62 | 663.66 597.30 | 543.00| 497.75
3.15 0.00 520.31 0.40 464.56 | 412.94 | 371.65 | 337.86 309.71 | 77427 | 688.24 619.42 | 563.11| 516.18
3.85 0.00 520.31 0.40 46456 | 41294 | 371.65 | 337.86 309.71 | 77427 | 688.24 619.42 | 563.11| 516.18
4.55 0.00 520.31 0.40 464.56 | 41294 | 371.65 | 337.86 309.71 | 77427 | 688.24 619.42 | 563.11| 516.18
5.25 0.00 520.31 0.40 46456 | 41294 | 371.65 | 337.86 309.71 | 77427 | 688.24 619.42 | 563.11| 516.18
5.95 0.00 520.31 0.40 464.56 | 41294 | 371.65 | 337.86 309.71 | 77427 | 688.24 619.42 | 563.11| 516.18
6.65 0.00 523.11 0.37 45456 | 40405 | 363.65 | 330.59 303.04 | 757.60 | 673.42 606.08 | 550.98 | 505.06
7.35 0.00 523.11 0.37 45456 | 40405 | 363.65 | 330.59 303.04 | 757.60 | 673.42 606.08 | 550.98 | 505.06
8.05 0.10 535.62 0.38 46951 | 417.34 | 375.61 | 341.46 31301 | 78252 | 69557 62602 | 569.11| 521.68
8.75 0.80 535.62 0.38 469.51 | 417.34 | 375.61 | 341.46 31301 | 78252 | 69557 62602 | 569.11| 521.68
9.45 1.50 535.62 0.38 46951 | 417.34 | 375.61 | 341.46 31301 | 78252 | 69557 62602 | 569.11| 521.68
10.15 2.20 557.80 0.37 48471 | 430.85 | 387.77 | 352.52 323.14 | 807.85 | 718.09 64628 | 587.53 | 538.57
10.85 2.90 557.80 0.37 48471 | 430.85 | 387.77 | 352.52 323.14 | 807.85 | 718.09 64628 | 587.53| 538.57
11.55 3.60 557.80 0.37 48471 | 430.85 | 387.77 | 352.52 323.14 | 807.85 | 718.09 64628 | 587.53 | 538.57
12.25 430 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
12.95 5.00 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
13.65 5.70 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
1435 6.40 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
15.05 7.10 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 | 591.55
15.75 7.80 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
16.45 8.50 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 | 591.55
17.15 9.20 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 591.55
17.85 9.90 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 [ 591.55
18.55 10.60 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
19.25 11.30 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 [ 591.55
19.95 12.00 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 | 591.55
20.65 12.70 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 [ 591.55
21.35 13.40 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
22.05 14.10 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
22.75 14.80 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
23.45 15.50 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
24.15 16.20 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
24.85 16.90 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 78873 709.86 | 64533 [ 591.55
25.55 17.60 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
26.25 18.30 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 [ 591.55
26.95 19.00 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 | 788.73 709.86 | 64533 591.55
27.65 19.70 596.28 0.40 53239 | 47324 | 42592 | 387.20 35493 | 887.32 [ /78873 [, 709.8¢ | 645.33| 59155
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Cimentacion Profunda - Puente Tierra Alta

Kh- Kv

MODULO DE REACCION DE PILOTES

Longitud Pilote (m)

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00

Kv (ton/m?)
A0 A0 50 o0 Ao

Kh (ton/m?)
0 A\ 290 20 W 50 60 0
- 0.00 r
e M
) 1.00
v e +
2.00
] Q ‘_
Y 3.00
v @ Y 400
v}
5.00
&) 6.00
o ?
7.00
+ P ; __ 800
W £
v 9 3 9.00
-4 S 10.00
& o
j _?_, 11.00
5 r:%_g E 2 12.00 {
o
@ e 13.00
; Y ? 14.00 }
U % 15.00
hd 16.00 +
°3
o9 17.00}
v e 18.00
\J
v 20.00
21.00

—@—Pilote —@—@=0.8m—@—@=0.9m
—@—¢p=Im —@—o¢p=1.Im w ¢=1.2m

Kh = 0.60 £, 5
Bil—v }

B= DiGmetro del Elemento

—@—Pilote —@— p=0.8m —8—@=0.9m
—@—¢p=Im —@—o=1.Im & ¢=1.2m

E
Kv = = 5
B\l —v

/B= Didmetro del Elemento
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Cimentacion Profunda - Puente Tierra Alta

Asentamientos eldsticos

RESUMEN - ASENTAMIENTO ELASTICOS (cm)
Didmetro del elemento (m) Longitud total
0.80 0.90 1.00 1.10 1.20 elemento (m)
2.84 3.19 3.55 3.90 4.25 6.0
2.84 3.20 3.55 3.90 4.26 11.6
2.95 3.30 3.66 4.02 4.37 17.2
3.04 3.40 3.75 4.11 4.46 22.8
3.16 3.51 3.86 4.21 4.56 27.7
CALCULOS EFECTUADOS A PARTIR DEL Qt, PARA EL ESTADO DE LIMITE DE RESISTENCIA
Asentamiento Eldstico (cm)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 45 5.0
0.0
1.0
2.0
3.0
4.0
g'g .
_ 70 1 ' '
E &
£ 100
o 11.0
£ 120 \ '\ : :
2130
© 150 \ \ \ \
T \ \ \ \
T 170 Y — %
T 19.0 X X X
£ 20.0 \ \ \
£29 | \ \ \
230 A D w—
) \ \ \
269 \ \ \ \
26.0 ° | 8 0 .
29.0 [
30.0
Didmetros de elementos (m)
—e—0.80 090 —e-1.00 —e—1.10 —e—1.20
V7 4

i
. - S .
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Cimentacion Profunda - Puente Tierra Alta

DATOS INICIALES

Carga sobre Pilotes Qg (ton) 360.0

Bg (m) 5.00

Lg (m) 8.00

Longitud de Pilotes (m) 19.0 a

(2/3)Longitud de Pilotes (m) 12.7 Magls en Ingenlerla’ Ge ecnla

Nivel Fredtico N.F (m) 0.50

Profundidad Z (m) AP s ) o )
Inicial Final EEs:;:sigr Zi(m) (ton/m?) Y (fon/m”) [ oz (ton/m?®) | hw (ton/m®) |0’z (ton/m?) Cc eo ASi (m)
12.67 13.17 0.50 0.25 8.312 1.54 19.89 12.42 7.48 0.20 0.71 0.01899
13.17 13.67 0.50 0.75 7.155 1.54 20.66 12.92 7.75 0.20 0.71 0.01662
13.67 14.17 0.50 1.25 6.227 1.54 21.43 13.42 8.02 0.20 0.71 0.01460
14.17 14.67 0.50 1.75 5.470 1.54 22.20 13.92 8.29 0.20 0.71 0.01288
14.67 15.17 0.50 2.25 4.844 1.54 22.97 14.42 8.56 0.20 0.71 0.01140
15.17 15.67 0.50 2.75 4.321 1.54 23.74 14.92 8.83 0.20 0.71 0.01012
15.67 16.17 0.50 3.25 3.879 1.54 24.51 15.42 9.10 0.20 0.71 0.00902
16.17 16.67 0.50 3.75 3.502 1.54 25.28 15.92 9.37 0.20 0.71 0.00807
16.67 17.17 0.50 4.25 3.177 1.54 26.05 16.42 9.64 0.20 0.71 0.00724
17.17 17.67 0.50 4.75 2.896 1.54 26.82 16.92 9.91 0.20 0.71 0.00651
17.67 18.17 0.50 5.25 2.651 1.54 27.59 17.42 10.18 0.20 0.71 0.00588
18.17 18.67 0.50 5.75 2.436 1.54 28.36 17.92 10.45 0.20 0.71 0.00532
18.67 19.17 0.50 6.25 2.246 1.54 29.13 18.42 10.72 0.20 0.71 0.00483
19.17 19.67 0.50 6.75 2.077 1.54 29.90 18.92 10.99 0.20 0.71 0.00440
19.67 20.17 0.50 7.25 1.927 1.54 30.67 19.42 11.26 0.20 0.71 0.00401
20.17 20.67 0.50 7.75 1.793 1.54 31.44 19.92 11.53 0.20 0.71 0.00367
20.67 21.17 0.50 8.25 1.672 1.54 32.21 20.42 11.80 0.20 0.71 0.00337
21.17 21.67 0.50 8.75 1.563 1.54 32.98 20.92 12.07 0.20 0.71 0.00309
21.67 22.17 0.50 9.25 1.465 1.54 33.75 21.42 12.34 0.20 0.71 0.00285
22.17 22.67 0.50 9.75 1.375 1.54 34.52 21.92 12.61 0.20 0.71 0.00263
22.67 23.17 0.50 10.25 1.294 1.54 35.29 22.42 12.88 0.20 0.71 0.00243
23.17 23.67 0.50 10.75 1.219 1.54 36.06 22.92 13.15 0.20 0.71 0.00225
23.67 24.17 0.50 11.25 1.151 1.54 36.83 23.42 13.42 0.20 0.71 0.00209
24.17 24.67 0.50 11.75 1.088 1.54 37.60 23.92 13.69 0.20 0.71 0.00194
24.67 25.17 0.50 12.25 1.031 1.54 38.37 24.42 13.96 0.20 0.71 0.00181
25.17 25.67 0.50 12.75 0.977 1.54 39.14 24.92 14.23 0.20 0.71 0.00169
25.67 26.17 0.50 13.25 0.928 1.54 39.91 25.42 14.50 0.20 0.71 0.00158
26.17 26.67 0.50 13.75 0.883 1.54 40.68 25.92 14.77 0.20 0.71 0.00147
26.67 27.17 0.50 14.25 0.841 1.54 41.45 26.42 15.04 0.20 0.71 0.00138
27.17 27.67 0.50 14.75 0.801 1.54 42.22 26.92 15.31 0.20 0.71 0.00130
27.67 28.17 0.50 15.25 0.765 1.54 42.99 27.42 15.58 0.20 0.71 0.00122
28.17 28.67 0.50 15.75 0.731 1.54 43.76 27.92 15.85 0.20 0.71 0.00114
28.67 29.17 0.50 16.25 0.699 1.54 44.53 28.42 16.12 0.20 0.71 0.00108
29.17 29.67 0.50 16.75 0.669 1.54 45.30 28.92 16.39 0.20 0.71 0.00102
29.67 30.17 0.50 17.25 0.641 1.54 46.07 29.42 16.66 0.20 0.71 0.00096
30.17 30.67 0.50 17.75 0.615 1.54 46.84 29.92 16.93 0.20 0.71 0.00091
30.67 31.17 0.50 18.25 0.590 1.54 47.61 30.42 17.20 0.20 0.71 0.00086
31.17 31.67 0.50 18.75 0.567 1.54 48.38 30.92 17.47 0.20 0.71 0.00081
31.67 32.17 0.50 19.25 0.545 1.54 49.15 31.42 17.74 0.20 0.71 0.00077
32.17 32.67 0.50 19.75 0.524 1.54 49.92 31.92 18.01 0.20 0.71 0.00073
YASi (m) 0.03600

Asentamiento Pilotes-Pilas



Cdlculo de la eficiencia de grupo de pilotes

Arreglo Tipo Descripcion
n2 n2
| I
TI: Dos mM—] —n
pilotes
| [
S
n2 n2 n2
|
T2: Tres ni— — n1
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|
S s
n2 n2 n2 n2
| | |
1— — n1
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S s s
n2 n2 n2 n2 n2
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Cdlculo de la eficiencia de grupo de pilotes

Arreglo Tipo Descripcion
n2 n2
nl— —
Cuatro
T6 Pilotes S
n1—j —
S
n2 n2 n?
|
S
Neve 9@
17 Pilotes
s
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Cdlculo de la eficiencia de grupo de pilotes

Arreglo Tipo Descripcion
n2
Seis i s
Ik Pilotes |
| S
n2 n2 n2 n2
@@ =
Ocho ' . s
mo Pilotes ;
& st _ -
!
S t S S ‘
n2 n2 n2
n1— —
S
T

n1

Doce - ‘ b
Pilotes
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Capacidad de Carga por Grupo (Ton)-LR

Tipo de N‘:’mefo de Nl_"mem de Eficiencia Capacidad de Carga por Grupo (Ton)
pilotes por | pilotes por | d/D () del grupo

EIFEE]D columna n; fila n, de pilotes $=0.8m | =0.9m| ¢=Im | @=1.1m| ¢=1.2m

1 2 3.5 15.95 0.91 116.18 | 140.35 | 166.66 | 195.12 | 225.71

1 2 3 18.43 0.9 11490 | 138.81 | 164.83 | 192,97 | 223.23

T 1 2 2.5 21.8 0.88 112,35 | 135.72 | 161.17 | 188.68 | 218.27
1 2 2 26.57 0.85 108.52 | 131.09 | 155.67 | 182.25 | 210.83

1 2 1.5 33.69 0.81 103.41 12493 | 148.35 | 173.67 | 200.91

1 3 3.5 15.95 0.88 168.53 | 203.58 | 241.75 | 283.02 | 327.41

1 3 3 18.43 0.86 164.70 | 198.96 | 236.25 | 276.59 | 319.97

T2 1 3 2.5 21.8 0.84 160.87 | 194.33 | 230.76 | 270.16 | 312.53
1 3 2 26.57 0.8 153.20 | 185.08 | 219.77 | 257.30 | 297.65

1 3 1.5 33.69 0.75 143.63 | 173.51 | 206.04 | 241.21 | 279.04

1 4 3.5 15.95 0.87 222.15 | 268.36 | 318.67 | 373.08 | 431.59

1 4 3 18.43 0.85 217.04 | 262.19 | 311.34 | 364.50 | 421.66

13 1 4 2.5 21.8 0.82 209.38 | 252.94 | 300.35 | 351.64 | 406.78
1 4 2 26.57 0.78 199.17 | 240.60 | 285.70 | 334.48 | 386.94

1 4 1.5 33.69 0.72 183.85 | 222.09 | 263.73 | 308.75 | 357.17

1 5 3.5 15.95 0.86 274.49 | 331.59 | 393.76 | 460.99 | 533.28

1 5 3 18.43 0.84 268.11 | 323.88 | 384.60 | 450.27 | 520.88

T4 1 5 2.5 21.8 0.81 258.53 | 312.31 | 370.87 | 434.19 | 502.28
1 5 2 26.57 0.76 242.57 | 293.04 | 347.97 | 407.38 | 471.27

1 5 1.5 33.69 0.7 223.42 | 269.90 | 320.50 | 375.22 | 434.07

1 ) 3.5 15.95 0.85 325.56 | 393.28 | 467.02 | 546.75 | 632.50

1 6 3 18.43 0.83 317.90 | 384.03 | 456.03 | 533.89 | 617.61

15 1 ) 2.5 21.8 0.8 306.41 | 370.15 | 439.54 | 514.59 | 595.29
1 6 2 26.57 0.75 28726 | 347.02 | 412.07 | 482.43 | 558.09

1 ) 1.5 33.69 0.69 26428 | 319.25 | 379.11 | 443.83 | 513.44

2 2 3.5 15.95 0.82 209.38 | 252.94 | 300.35 | 351.64 | 406.78

2 2 3 18.43 0.8 204.27 | 246.77 | 293.03 | 343.06 | 396.86

T6 2 2 2.5 21.8 0.76 194.06 | 234.43 | 278.38 | 325.91 | 377.02
2 2 2 26.57 0.7 178.74 | 215.92 | 256.40 | 300.18 | 347.25

2 2 1.5 33.69 0.63 160.87 | 194.33 | 230.76 | 270.16 | 312.53

3 3 3.5 15.95 0.76 436.63 | 527.46 | 626.35 | 733.29 | 848.29

3 3 3 18.43 0.73 419.40 | 506.64 | 601.63 | 704.35 | 814.80

17 3 3 2.5 21.8 0.68 390.67 | 471.94 | 560.42 | 656.10 | 759.00
3 3 2 26.57 0.61 350.46 | 423.36 | 502.73 | 588.56 | 680.86

3 3 1.5 33.69 0.5 287.26 | 347.02 | 412.07 | 482.43 | 558.09
4 4 3.5 15.95 0.73 745.60 | 900.70 | 1069.56 | 1252.17 | 1448.54
4 4 3 18.43 0.69 704.74 | 851.35 | 1010.95 | 1183.56 | 1369.17
T8 4 4 2.5 21.8 0.64 653.67 | 789.65 | 937.69 | 1097.79 | 1269.95
4 4 2 26.57 0.56 571.96 | 690.95 | 820.48 | 960.57 | 1111.21

4 4 1.5 33.69 0.44 449 40 | 542.89 | 644.66 | 754.73 | 873.09

)
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Capacidad de Carga por Grupo (Ton)-LR

Tipo de N‘:’mefo de Nl_"mem de Eficiencia Capacidad de Carga por Grupo (Ton)
pilotes por | pilotes por | d/D () del grupo

EIFEE]D columna n; fila n, de pilotes $=0.8m | =0.9m| ¢=Im | @=1.1m| ¢=1.2m
2 3 3.5 15.95 0.79 302.58 | 365.52 | 434.05 | 508.16 | 587.85

2 3 3 18.43 0.76 291.09 | 351.64 | 417.57 | 488.86 | 565.53

19 2 3 2.5 21.8 0.72 275.77 | 333.14 | 395.59 | 463.13 | 535.76
2 3 2 26.57 0.66 252.79 | 305.37 | 362.62 | 424.54 | 491.11

2 3 1.5 33.69 0.56 214.49 | 259.11 | 307.68 | 360.21 | 416.70

2 4 3.5 15.95 0.78 398.33 | 481.20 | 571.41 | 668.97 | 773.88

2 4 3 18.43 0.74 377.91 | 456.52 | 542.10 | 634.66 | 734.19

T10 2 4 2.5 21.8 0.7 357.48 | 431.84 | 512.80 | 600.36 | 694.51
2 4 2 26.57 0.63 321.73 | 388.66 | 461.52 | 540.32 | 625.06

2 4 1.5 33.69 0.53 270.66 | 326.97 | 388.26 | 454.56 | 525.84
2 ) 3.5 15.95 0.95 727.72 | 879.11 | 1043.92 | 1222.15| 1413.82
2 6 3 18.43 0.91 697.08 | 842.09 | 999.96 | 1170.69 | 1354.29
T 2 ) 2.5 21.8 0.86 658.78 | 795.82 | 945.02 | 1106.37 | 1279.87
2 6 2 26.57 0.82 628.14 | 758.81 | 901.06 | 1054.91 | 1220.35
2 ) 1.5 33.69 0.78 597.50 | 721.79 | 857.11 | 1003.45] 1160.82
3 4 3.5 15.95 0.75 57452 | 694.03 | 824.14 | 964.86 | 1116.17
3 4 3 18.43 0.71 543.88 | 657.02 | 780.19 | 9213.40 | 1056.64

T12 3 4 2.5 21.8 0.66 505.58 | 610.75 | 725.25 | 849.07 | 982.23
3 4 2 26.57 0.58 44429 | 536.72 | 637.34 | 746.16 | 863.17

3 4 1.5 33.69 0.47 360.03 | 434.93 | 516.46 | 604.64 | 699.47
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Capacidad de Carga por Grupo (Ton)-CS

Tipo de N‘:’mefo de Nl_"mem de Eficiencia Capacidad de Carga por Grupo (Ton)
pilotes por | pilotes por | d/D () del grupo

EITEE]D columna n; fila n, de pilotes $=0.8m | =0.9m| @=Im |¢=1.Im| ¢=1.2m
1 2 3.5 15.95 0.91 26326 | 318.32 | 378.30 | 443.20 | 513.03

1 2 3 18.43 0.9 260.37 | 314.82 | 374.14 | 438.33 | 507.39

T 1 2 2.5 21.8 0.88 254,58 | 307.83 | 365.83 | 428.59 | 496.11
1 2 2 26.57 0.85 24590 | 297.33 | 353.36 | 413.98 | 479.20

1 2 1.5 33.69 0.81 234.33 | 283.34 | 336.73 | 394.50 | 456.65

1 3 3.5 15.95 0.88 381.87 | 461.74 | 548.74 | 642.89 | 744.17

1 3 3 18.43 0.86 373.20 | 451.24 | 536.27 | 628.28 | 727.26

T2 1 3 2.5 21.8 0.84 364.52 | 440.75 | 523.80 | 613.66 | 710.34
1 3 2 26.57 0.8 347.16 | 419.76 | 498.86 | 584.44 | 676.52

1 3 1.5 33.69 0.75 325.46 | 393.53 | 467.68 | 547.91 | 634.24

1 4 3.5 15.95 0.87 503.38 | 608.66 | 723.34 | 847.44 | 980.95

1 4 3 18.43 0.85 491.81 | 594.66 | 706.71 | 827.96 | 958.40

13 1 4 2.5 21.8 0.82 474,45 | 573.68 | 681.77 | 798.74 | 924.57
1 4 2 26.57 0.78 451.31 | 545.69 | 648.51 | 759.77 | 879.47

1 4 1.5 33.69 0.72 416.59 | 503.72 | 598.63 | 701.33 | 811.82
1 5 3.5 15.95 0.86 62199 | 752.07 | 893.79 |1047.13| 1212.09

1 5 3 18.43 0.84 607.53 | 734.58 | 873.00 |1022.77| 1183.91
T4 1 5 2.5 21.8 0.81 585.83 | 708.35 | 841.82 | 986.25 | 1141.62
1 5 2 26.57 0.76 549.67 | 664.62 | 789.86 | 925.37 | 1071.15

1 5 1.5 33.69 0.7 506.27 | 612.15 | 727.50 | 852.31 | 986.59
1 ) 3.5 15.95 0.85 737.71 | 892.00 | 1060.07 | 1241.94| 1437.60
1 6 3 18.43 0.83 720.35 | 871.01 | 1035.13 [ 1212.72]| 1403.77
15 1 ) 2.5 21.8 0.8 694.32 | 839.53 | 997.71 |1168.88| 1353.04
1 6 2 26.57 0.75 650.92 | 787.05 | 935.36 | 1095.83| 1268.47
1 ) 1.5 33.69 0.69 598.85 | 724.09 | 860.53 | 1008.16| 1166.99

2 2 3.5 15.95 0.82 474,45 | 573.68 | 681.77 | 798.74 | 924.57

2 2 3 18.43 0.8 462.88 | 559.68 | 665.14 | 779.26 | 902.02

T6 2 2 2.5 21.8 0.76 439.73 | 531.70 | 631.89 | 740.29 | 856.92
2 2 2 26.57 0.7 405.02 | 489.72 | 582.00 | 681.85| 789.27

2 2 1.5 33.69 0.63 364.52 | 440.75 | 523.80 | 613.66 | 710.34
3 3 3.5 15.95 0.76 989.40 [ 1196.32| 1421.74 1 1665.66| 1928.08
3 3 3 18.43 0.73 950.35 [ 1149.10| 1365.62 11599.91| 1851.97
17 3 3 2.5 21.8 0.68 885.26 | 1070.39 | 1272.09 | 1490.33| 1725.12
3 3 2 26.57 0.61 79413 | 960.21 | 1141.14 [1336.91] 1547.53
3 3 1.5 33.69 0.5 650.92 | 787.05 | 935.36 |1095.83| 1268.47
4 4 3.5 15.95 0.73 1689.51 | 2042.84 | 2427.77 | 2844.28| 3292.39
4 4 3 18.43 0.69 1596.93 | 1930.91 | 2294.74 | 2688.43| 3111.98
T8 4 4 2.5 21.8 0.64 1481.21 | 1790.99 | 2128.46 | 2493.62| 2886.48
4 4 2 26.57 0.56 1296.06 | 1567.11 | 1862.40 | 2181.92| 2525.67
4 4 1.5 33.69 0.44 1018.33 | 1231.30 | 1463.31 | 1714.36| 1984.45
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Capacidad de Carga por Grupo (Ton)-CS

Tipo de N‘:’mefo de Nl_"mem de Eficiencia Capacidad de Carga por Grupo (Ton)
pilotes por | pilotes por | d/D () del grupo

EIFEE]D columna n; fila n, de pilotes $=0.8m | =0.9m| @=Im |¢=1.Im| ¢=1.2m
2 3 3.5 15.95 0.79 685.64 | 829.03 | 985.24 | 1154.27| 1336.12

2 3 3 18.43 0.76 659.60 | 797.55 | 947.83 |1110.44| 1285.38

19 2 3 2.5 21.8 0.72 624.89 | 755.57 | 897.94 11052.00( 1217.73
2 3 2 26.57 0.66 57281 | 692.61 | 823.11 | 964.33 | 1116.25

2 3 1.5 33.69 0.56 486.02 | 587.67 | 698.40 | 818.22 | 947.13

2 4 3.5 15.95 0.78 902.61 [ 1091.38| 1297.03 | 1519.55( 1758.95

2 4 3 18.43 0.74 856.33 | 1035.41 | 1230.51 | 1441.62| 1668.74

T10 2 4 2.5 21.8 0.7 810.04 | 979.45 | 1164.00 | 1363.70| 1578.54
2 4 2 26.57 0.63 729.03 | 881.50 | 1047.60 [ 1227.33| 1420.69

2 4 1.5 33.69 0.53 613.31 | 741.58 | 881.31 |1032.51| 1195.18

2 ) 3.5 15.95 0.91 1579.57 | 1909.92 | 2269.80 | 2659.21| 3078.16

2 6 3 18.43 0.9 1562.22 | 1888.93 | 2244.86 | 2629.99| 3044.33

T 2 ) 2.5 21.8 0.89 1544.86 | 1867.94 | 2219.91 |2600.77| 3010.51
2 6 2 26.57 0.85 1475.43 | 1783.99 | 2120.14 2483.88| 2875.20

2 ) 1.5 33.69 0.81 1405.99 | 1700.04 | 2020.37 | 2366.99| 2739.90

3 4 3.5 15.95 0.75 1301.85 | 1574.11 | 1870.71 | 2191.66| 2536.94

3 4 3 18.43 0.71 1232.41 | 1490.16 | 1770.94 | 2074.77| 2401.64

T2 3 4 2.5 21.8 0.66 1145.62 | 1385.22| 1646.23 | 1928.66| 2232.51
3 4 2 26.57 0.58 1006.76 | 1217.31 | 1446.68 | 1694.88| 1961.90

3 4 1.5 33.69 0.47 815.82 | 986.44 | 1172.31 | 1373.44| 1589.82
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Cimentacion Profunda - Puente Tierra Alta
EMPUJE ESTATICO

Puente Tierra Alta

Estatico: Empujes ejercidos por el material de relleno

0.00 53.29 Material de Relleno 1.80 30.0 0.30 3.00 0.00 0.00 0.00 0.00 0.45 0.45 0.00 0.00 0.00
1.00 52.29 Material de Relleno 1.80 30.0 0.30 3.00 1.80 0.50 1.30 0.39 0.45 1.33 0.19 0.45 0.89
2.00 51.29 Material de Relleno 1.80 30.0 0.30 3.00 3.60 1.50 2.10 0.62 0.45 2.57 0.70 0.89 2.84
3.00 50.29 Material de Relleno 1.80 30.0 0.30 3.00 5.40 2.50 2.90 0.86 0.45 3.81 1.44 1.34 6.03
4.00 49.29 Material de Relleno 1.80 30.0 0.30 3.00 7.20 3.50 3.70 1.10 0.45 5.05 2.42 1.78 10.46
5.00 48.29 Material de Relleno 1.80 30.0 0.30 3.00 9.00 4.50 4.50 1.34 0.45 6.28 3.64 2.23 16.12
6.00 47.29 Material de Relleno 1.80 30.0 0.30 3.00 10.80 5.50 5.30 1.58 0.45 7.52 5.10 2.68 23.02
7.00 46.29 Material de Relleno 1.80 30.0 0.30 3.00 12.60 6.50 6.10 1.81 0.45 8.76 6.79 3.12 31.17
8.00 45.29 Material de Relleno 1.80 30.0 0.30 3.00 14.40 7.50 6.90 2.05 0.45 10.00 8.73 3.57 40.54
Esfuerzo (ton/m?)
0.00 2.00 4.00 6.00 8.00 10.00 12.00
00 ] 1 1 1 1 1 J
1.0 A
2.0 -
3.0 -
O
04.0 -
o
250 -
2
(o]
56.0 1
7.0 1
8.0 -
9.0 -
*La cota sehalada, corresponde a la cota superior de la
estructura proyectada. =0 activa ===0o sobrecarga =0 Hidrostdtico =———oa total
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Cimentacion Profunda - Puente Tierra Alta
EMPUJE SEUDO-ESTATICO

EMPUJES Y ESFUERZOS ACTUANTES

Sitio: | Puente Tierra Alta Sob 1 2): 15
obrecarga (fon/m) Pseudoestatico: Empujes ejercidos por el material de relleno
Cota*: 53.3 N.F. 0.50
Profundidad . Y P av oW ov' oae' Osobrecarga oae total Pa | Psobrecarga | P total
Descripcién Kae
(m) | Cota(m.s.n.m) (ton/m®) | (9 (ton/m?) | (fon/m®) | (ton/m?) | (fon/m?) | (ton/m®) | (ton/m? [(ton/m)| (ton/m) |(ton/m)
0.00 53.29 Material de Relleno 1.80 30.00 0.536 0.00 0.00 0.00 0.00 0.80 0.80 0.00 0.00 0.00
1.00 52.29 Material de Relleno 1.80 30.00 0.536 1.80 0.50 1.30 0.70 0.80 2.00 0.35 0.80 1.40
2.00 51.29 Material de Relleno 1.80 30.00 0.536 3.60 1.50 2.10 1.13 0.80 3.43 1.26 1.61 412
3.00 50.29 Material de Relleno 1.80 30.00 0.536 5.40 2.50 2.90 1.55 0.80 4.86 2.60 2.41 8.26
4.00 49.29 Material de Relleno 1.80 30.00 0.536 7.20 3.50 3.70 1.98 0.80 6.29 4.37 3.22 13.83
5.00 48.29 Material de Relleno 1.80 30.00 0.536 9.00 4.50 4.50 2.41 0.80 7.72 6.56 4.02 20.83
6.00 47.29 Material de Relleno 1.80 30.00 0.536 10.80 5.50 5.30 2.84 0.80 9.14 9.19 4.82 29.26
7.00 46.29 Material de Relleno 1.80 30.00 0.536 12.60 6.50 6.10 3.27 0.80 10.57 12.25 5.63 39.12
8.00 45.29 Material de Relleno 1.80 30.00 0.536 14.40 7.50 6.90 3.70 0.80 12.00 15.73 6.43 50.41
Esfuerzo (tfon/m?)
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Condicion Estdtica y Seudo-Estatica 0.0 1 ! ! ! ! ! ! :
VALORES DE Ka y Kae 1.0 -
¢ a b d 2.0
30 90 0 20.00 *é* 30 -
Rankine: Ka = 0.333 ko)
0 4.0 -
Coulomb: Ka = 0.297 %
c 50 A
Da=| 2216 2
940 -
Mononobe - Okabe: Kae =| 0.440 o ~r
Coulomb: Kae = 0.536 7.0
ay (9)= 0.224 a, (9)= 0.18 8.0
y'= 15.26 90 | ] .
*La cola senalada, corresponde a la cola superior de la estructura ’ cae osobrecarga =0 Hidrostatico oae fotal
proyectada.
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

“Tomade d= AXSTHO LA7D Bridge Desige 2017

B [ D1 2 | D3 [ b4 D5
Diédmetro del elemento (m) =
[ oe0 oo [ 1o [ 0 120 [ obra Puente Tiema Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 Nivel Fredtico
) Profundidad (m) v 3 c E Relaciende | Ressienciod
Tipo de Material s 5 Poi corte no
Inicial Final (ton/m?®) ) (ton/m?) (ton/m?) IR0 drenadasy,
Arena limosa 0.00 1.00 1.46 26.62 5.28 735.00 0.37
Limo arenoso 1.00 2.00 1.67 27.20 7.04 771.74 0.39 =
Arcilla de alta plasticidad 2.00 3.00 1.31 491.93 0.42 8.06
Arcilla arenosa de mediana plasticidad 3.00 6.00 1.47 - - 520.31 0.40 9.24
Arena limosa 6.00 8.00 1.32 22.45 3.52 523.11 0.37
Arena limosa con presencia de grava 8.00 10.00 1.41 2276 4.40 535.62 0.38 =
Arena pobremente gradada 10.00 12.00 1.44 23.28 5.72 557.80 0.37
Arcilla de mediana plasticidad con presencia de arena 12.00 28.00 1.54 24.11 8.80 596.28 0.40 =
] [ D1 D2 | D3 [ b4 D5
Longitud del elemento (m)
[ 1000 1000 | 1000 [ 1000 1000
” L [ o 2 | bs [ b4 D5
Relacién Longitud/Diémetro (L/D)
[ 120 i | 000 | 909 8.33 g
u) Segin Davissan |1963]
Peso Unitario del Suelos, v, (kPa) 14.78
Resistencia a la compresion Inconfinada, qu (kPa) 173.0
= = Dénda: .= Rasistencia a la camprasidn incarfinara del susla [€F3)
Resistencia al Corte no drenada Su, (kPa) 86.5 Darde =G an o dresada [KPz) iy ng = Coeficientss empiricos
13 = Bidmatrs dol cimiarta prafunda = MiAmetTo del cimienta prafunda
VALORES DE LOS COEFICIENTES na y nz EN SUELOS COHESIVOS
D1 D2 D3 D4 D5 Resistencia a la compresion Inconfinada g. iy
Manor a 48 KPa 0.32
nl 0.60 0.60 0.60 0.60 0.60 Enire 45 y 191 KPa 536
n2 115 115 115 115 115 Mayor a 191 KPa 0.0
K (kPa/m), SegUn Broms (1964) 11935.9 10609.7 9548.7 8680.6 79572 """“":‘ Sl Piinte =
Cere .
Kcreep (kPa/m), SegUn Broms (1964) 2984.0 2652.4 2387.2 2170.2 1989.3 Concreto 115
Madara 1.30
D1 D2 D3 D4 D5
. P k 1 - 3
Mbdulo de Elasicidad, Ep, kN/m2 17872045.00 | 17872045.00 | 1787204500 | 17872045.00 | 17872045.00 a2l e mncetn o madee on e dove dresiires mashin
Resistencia la compresion del concreto, Fy 21000.00 21000.00 21000.00 21000.00 21000.00 i i | J
My=o,
Momento de Inercia, Ip, 0.0201 0.0322 0.0491 0.0719 0.1018 h | 32
LongiiudiEmbebidailly 100 100 10.0 10.0 100 Dende: &: = Resistencia a la campresidn concrets o limite elistico madera
Excentricidad (distancia por encima del terreno), e, 0.00 0.00 0.00 0.00 0.00 [ = Mémetro del cimsento profundo
Momento de Fluencia, My 1055.6 1503.0 2061.7 27441 3562.6
Relacién e/L 0.0 0.0 0.0 0.0 0.0
Pilote Restringido o Libre? Restringido Restringido Resfringido Restringido | Restringido
D1 D2 D3 D4 D5
5 o PILOTES EN SUELOS COHESIVOS
B. segin Broms 0.28549 0.25377 0.22839 0.20763 0.19033
BxL 2.85493 2.53771 2.28394 2.07631 1.90328 KD
Pilote Largo o Pilote Corto? Pilote Largo Pilote Largo Pilote Largo Pilote Corto | Pilote Corto ,B =4 m
Su*D? 55.4 70.1 86.5 104.7 124.5 PP
My/Su*D® 23.8 23.8 23.8 23.8 23.8
o SUELOS COHESIVOS
D1 D2 D3 D4 D5
Qu(g)/SuD? 20.00 20.00 25.00 25.00 25.00 a) Pilote largo cuando B*L > 2.25
Resistencia Lateral Ultima, Qu(g) . kN 1107.10 1401.17 2162.30 2616.38 3113.71 b) Pilote corto cuando B*L < 2.25
Resistencia Lateral Admisible, Qu(adm) , kN 44284 560.47 864.92 1046.55 1245.48
Xz(Z=0)KLD/Qg 2.50 2.40 2.20 2.05 1.90
Deflexion del Pilote Xz (z=0) 0.01 0.01 0.02 0.02 0.02
Linea 1 Limea 3
Capacidad de carga admisible (o trabajo) del grupo a1 Lned? o mayor
P =— = as _ TEE I = o | Carga Apicada
Numerode pilotes® Capacidad de carga individual @ 0 00—
| |
El valor de |2 eficiencia del grupo esta intrinsecamente relacionado con el espacizamiento de centra Espaciamients
a centro de los pllotes v [a direccidn de aplicacidn de la carga. Caoga Aphcasa p——
| Lam il o
Espaciamiento de pilotes (enla Eficiencia Pm = )
direccion de la carga) Linea 1 Linea 2 Linea 3 y superior | QP @ @9
k] 0.80 0.40 0.35
an 0.85 0.65 0.50
5D 100 0.85 .70 e Mcade

Para pilotes hincados el valar de |a eficiencia es ieual a n=1.00 para todas las lineas.
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

Diémeto del - [ DI [ D2 | D3 [ b4 Ds |
iametro del elemento (m,
[ oso | o0 [ 100 [ 10 120 | [ obra Puente Tiera Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 |N'\vel Fredtico
1]
\ ~
50 i o
Restrained
/
/
»
Free-headed
E‘_\: pile »
=
[~
1]
s
-3
= 10
o
=
=
E 0
[
2 \ 0
- 1
% Fice: Detided - Embedment length, &
B pile Restrained 2 5D
ile :
= p a) Pilote Corto
&
] 2 -
bE RESUMEN DE RESULTADOS
DI D2 D3 D4 D5
Lonoiides 18.50 18.50 18.50 18.50 18.50
Elemento (m)
0 T T T T 1| Di
ametro de
0 1 5 3 4 5 |Eemento (m) 0.80 0.90 1.00 1.10 1.20
ReSETEncIa
Dimensionless length, AL, iy 1107.10 1401.17 2162.30 2616.38 311371
Resistencia
100 7 Lateral 44284 560.47 864.92 1046.55 1245.48
Admisible,
Qu(adm) , kN
60 +
pefexion aer
it Yo yeta) 0.01 0.01 0.02 0.02 0.02
Desplazamie
nto del Pilote 11.59 14.09 19.93 22.47 24.78
X Xz (z=0), mm
ER T
2 =
g Nomero de 600 6.00 6.00 6.00 6.00
& Pilotes
£ 10 o Capacidad
E Admisible del
B ] grupo,
& Qofacm) k| 212562 2690.24 4151.61 5023.45 5978.32
(s=3D,
* pm=0.8)
Capacidad
5 | Admisible del
- grupo,
Qgladm) kn| 225847 2858.38 4411.08 5337.41 6351.96
(S=4D,
I T T T T T 1 pm=0.85)
I 4 @ 11 20 40 60 100 200 400 600 Capacidad
Yield migient, —x_ Ad';'rﬂtsz et
Cy Qofacm) k| 265703 3362.80 5189.51 6279.31 7472.89
b) Pilote Largo (S
) & pm=1.0)
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES
B [ D1 [ 2 | D3 D4 D5
Diédmetro del elemento (m) =
[ oso | o0 [ 100 1.10 120 [ obra Puente Tiera Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 Nivel Fredtico
n Resistencia ol corte
Profundidad (m) c E i6
Tipo de Material — ( _] y 0 R?G.Clon = no drenada,Su,
Inicial Final (ton/m?) ) (ton/m?) (ton/m?) ossonvy (ton/m?)
Arena limosa 0.00 1.00 1.46 26.62 5.28 735.00 0.37
Limo arenoso 1.00 2.00 1.67 27.20 7.04 771.74 0.39 =
Arcilla de alta plasticidad 2.00 3.00 1.31 491.93 0.42 8.06
Arcilla arenosa de mediana plasticidad 3.00 6.00 1.47 - - 520.31 0.40 9.24
Arena limosa 6.00 8.00 1.32 22.45 3.52 523.11 0.37
Arena limosa con presencia de grava 8.00 10.00 1.41 2276 4.40 535.62 0.38 =
Arena pobremente gradada 10.00 12.00 1.44 23.28 5.72 557.80 0.37
Arcilla de mediana plasticidad con presencia de arena 12.00 28.00 1.54 24.11 8.80 596.28 0.40 =
] [ D1 [ D2 | D3 D4 D5
Longitud del elemento (m)
[ 1300 1300 | 1300 [ 1300 13.00
” I [ o 2 [ b3 | b4 D5
Relacién Longitud/Diémetro (L/D)
[ ieas 1444 | 1300 | 1182 10.83 e o me
u) Segin Davissan |1963] "
Peso Unitario del Suelos, v, (kPa) 14.78 K- ”'"‘:ur”'
Resistencia a la compresion Inconfinada, qu (kPa) 173.0 d
= = D .= Resistencia a la compresicn inconfinarda el suels (kFa)
Resistencia al Corte no drenada ,Su, (kPa) 86.5 Darde Cu = s an no dresada [KPz) Coeficientes smpices
13 = Bidmatrs dol cimiarta prafunda amatrn del cimiento profunds
VALORES DE LOS COEFICIENTES n: v na EN SUELOS COHESIVOS
D1 D2 D3 D4 D5 istencia a la compresi finada gu mn
Menor a 48 KFa 0.3z
nl 0.60 0.60 0.60 0.60 0.60 Entre 48 y 151 RF3 535
n2 1.15 1.15 1.15 1.15 1.15 3 0.0
K (kPa/m), Segun Broms (1964) 119359 10609.7 95487 8680.6 7957.2 Ma“"n:de‘ Pilat 1“30
ore |
Kcreep (kPa/m). SegUn Broms (1964) 2984.0 2652.4 2387.2 2170.2 1989.3 Concreto 115
“Madera 130
D1 D2 D3 D4 D5
Médulo de Elasficidad, Ep, kN/m2 1787204500 | 17872045.00 | 1767204500 | 17872045.00 | 1767204500 | = "2 Plotes en cancretoyfamadera con secclanes circulares mashvas
Resistencia la compresion del concreto, Fy 21000.00 21000.00 21000.00 21000.00 21000.00 s | ol ‘|
My = | =
Momento de Inercia, Ip. 0.0201 0.0322 0.0491 0.0719 0.1018 : 32}
LongiiudiEmbebidailly 130 130 13.0 13.0 130 Donde: o= Resistencia a la compresion concreto o limite elistico madera
Excentricidad (distancia por encima del terreno), e, 0.00 0.00 0.00 0.00 0.00 0= Iidmetro del cimiento profundo
Momento de Fluencia, My 1055.6 1503.0 2061.7 27441 3562.6
Relacién e/L 0.0 0.0 0.0 0.0 0.0
Pilote Restringido o Libre? Restringido Restringido Resfringido Restringido | Restringido
D1 D2 D3 D4 D5
5 o PILOTES EN SUELOS COHESIVOS
B. segin Broms 0.28549 0.25377 0.22839 0.20763 0.19033
BxL 3.71141 3.29903 296912 2.69920 2.47427 KD
Pilote Largo o Pilote Corto? Pilote Largo | Pilote Largo Pilote Largo | Pilote Largo | Pilote Largo ,B =4 m
Su*D? 55.4 70.1 86.5 104.7 124.5 PP
My/Su*D® 23.8 23.8 23.8 23.8 23.8
o SUELOS COHESIVOS
D1 D2 D3 D4 D5
Qu(g)/SuD? 22.00 22.00 22.00 22.00 22.00 a) Pilote largo cuando B*L > 2.25
Resistencia Lateral Ulfima, Qu(g) . kN 1217.81 1541.28 1902.82 2302.41 2740.06 b) Pilote corto cuando B*L < 2.25
Resistencia Lateral Admisible, Qu(adm) , kN 487.12 616.51 61.13 920.97 1096.02
Xz(Z=0)KLD/Qg 4.00 3.75 3.45 3.10 2.85
Deflexion del Pilote Xz (z=0) 0.02 0.02 0.02 0.02 0.03
Linsa 3
imeai Lneai Linea3
Capacidad de carga admisible (o trabajo) del grupo r ':‘m Uinea ! Lined ? o mayor
Prm=— . T = @ ® & , | Carga Aphcada
Nummerode pilotes® Capacidad de carga individual o ® ® &
El valor de |2 eficiencia del grupo esta intrinsecamente relacionado con el espacizamiento de centra ® Espaciamiento
a eentro de los pllotes v la direccldn de aplicacién de la carga. Cargn Agliemin o
Espaciamiento de pilotes (enla Eficiencia Pm
direccion de la carga) Linea 1 Linea 2 Linea 3 y superior |
k] 0.80 0.40 0.35 _ ~
an 0.85 0.65 0.50 [ ] |:_:
5D 1.00 0.85 0.70
“Tomade de AASTHD LA7D Bridge Design 2017
Para pilotes hincados el valor de la eficlencia es ieual a n=1.00 oara todas |as lineas.
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES
B [ DI [ D2 | D3 [ oa [ o5 ]
Diédmetro del elemento (m)
[ oso | o0 [ o0 | 10 [ 120 [ obra Puente Tiera Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 |N'\vel Fredtico
60
ol s B
{
50
Restrained
’
Free-headed 3:./
3 pile /
=
=
<\
1]
e
g
= 10
o
=
o
=
E 0
5
2 \ 0
Z Tirce heailad " Embedment length, &
ﬁ pile RCSIFaiI‘IEd Jmbedment engin, D
ile =
= p a) Pilote Corto
54 3
80 2
bE RESUMEN DE RESULTADOS
DI D2 D3 D4 D5
Eﬁgz%";g ?r:) 8.50 18.50 18.50 18.50 18.50
9 : ! ! ‘ | Do el 080 090 1.00 110 1.20
(1] 1 2 3 4 5 Elemento (m) : : : ) )
Dimensionless length, AL e 1217.81 1541.28 1902.82 2302.41 2740.06
Resistencia
100 4 Lateral
- 487.12 616.51 76113 920.97 1096.02
s e e Admisible,
Qu(adm) , kN
60 + X
ki s Y 0.02 0.02 0.02 003
Restrained Desplazamie
pile nto del Pilote 15.70 18.62 21.15 23.00 2516
i 30 o Xz (z=0), mm
2 . 7
5 Z=0 DEEDES 600 6.00 6.00 600 6.00
B D / / Pilotes
£ 10 o h Capacidad
[ | Admisible del
= 1 . / grupo,
= 6 \ 2338.19 2959.27 3653.42 4420.63 5260.92
d | ,// N Qgladm) , kN
ree-hea S=3D,
4 \/n, / ; p.ut § [ =0.8;
o ; pm=0.8)
// - : Gy —= Capacidad
Hr / /’c ) Admisible del
2 ' grupo,
P / ; g L " 2484.32 3144.22 3881.75 4696.92 5589.73
/ // ' _L Qg(adm) , kN
&, / . (s=4D,
I — T T | pm=0.85)
I 4 [ 10 20 40 60 100 200 400 600 Capacidad
.. M, Admisible del
Yield moment, —— po
o, Qg(%dr?’\]' | 202273 | se9n.0s 456677 5525.79 6576.15
n (5=5D,
b) Pilote Largo L
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

“Tomade d= AXSTHO LA7D Bridge Desige 2017

B [ D1 2 | D3 [ b4 D5
Diédmetro del elemento (m) =
[ oe0 oo [ 1o [ 0 120 [ obra Puente Tiema Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 Nivel Fredfico
Tipo de Material Profundidad (m) g ¢ < £ Rl el Reiizgﬂg o
Inicial Final (ton/m?) ) (ton/m?) (ton/m?) Poisson v drenada,Su
Arena limosa 0.00 1.00 1.46 26.62 5.28 735.00 0.37
Limo arenoso 1.00 2.00 1.67 27.20 7.04 771.74 0.39 =
Arcilla de alta plasticidad 2.00 3.00 1.31 491.93 0.42 8.06
Arcilla arenosa de mediana plasticidad 3.00 6.00 1.47 - - 520.31 0.40 9.24
Arena limosa 6.00 8.00 1.32 22.45 3.52 523.11 0.37
Arena limosa con presencia de grava 8.00 10.00 1.41 2276 4.40 535.62 0.38 =
Arena pobremente gradada 10.00 12.00 1.44 23.28 5.72 557.80 0.37
Arcilla de mediana plasticidad con presencia de arena 12.00 28.00 1.54 24.11 8.80 596.28 0.40 =
T o [ D1 D2 | D3 [ b4 D5
ongi el elemento (m|
o [ 1900 1900 | 1900 [ 1900 19.00
” I [ o 2 [ b3 | b4 D5
Relacién Longitud/Diémetro (L/D)
[ 2375 21 | 1900 | a2 15.83 g
u) Segin Davissan |1963]
Peso Unitario del Suelos, v, (kPa) 14.78
Resistencia a la compresion Inconfinada, qu (kPa) 173.0
= = Dénda: .= Rasistencia a la camprasidn incarfinara del susla [€F3)
Resistencia al Corte no drenada Su, (kPa) 86.5 Darde =G an o dresada [KPz) iy ng = Coeficientss empiricos
13 = Bidmatrs dol cimiarta prafunda = MiAmetTo del cimienta prafunda
VALORES DE LOS COEFICIENTES na y nz EN SUELOS COHESIVOS
D1 D2 D3 D4 D5 Resistencia a la compresion Inconfinada g. iy
Manor a 48 KPa 0.32
nl 0.60 0.60 0.60 0.60 0.60 Erire 43 y 191 K73 03t
n2 1.15 1.15 1.15 115 1.15 Mayora 131 KPa A0
K (kPa/m), SegUn Broms (1964) 11935.9 10609.7 9548.7 8680.6 79572 """“":‘ Sl Piinte =
Cere .
Kcreep (kPa/m), SegUn Broms (1964) 2984.0 2652.4 2387.2 2170.2 1989.3 Concreto 115
Madara 1.30
D1 D2 D3 D4 D5
. P k 1 - 3
Mbdulo de Elasicidad, Ep, kN/m2 17872045.00 | 17872045.00 | 1787204500 | 17872045.00 | 17872045.00 a2l e mncetn o madee on e dove dresiires mashin
Resistencia la compresion del concreto, Fy 21000.00 21000.00 21000.00 21000.00 21000.00 i i | J
My=o,
Momento de Inercia, Ip, 0.0201 0.0322 0.0491 0.0719 0.1018 h | 32
Longitud Embebida, L, 19.0 19.0 19.0 19.0 19.0 Dénde: & = Resistentia a |2 compresidn concrata o limite elésticn madera
Excentricidad (distancia por encima del terreno), e, 0.00 0.00 0.00 0.00 0.00 [ = Mémetro del cimsento profundo
Momento de Fluencia, My 1055.6 1503.0 2061.7 27441 3562.6
Relacién e/L 0.0 0.0 0.0 0.0 0.0
Pilote Restringido o Libre? Restringido Restringido Resfringido Restringido | Restringido
D1 D2 D3 D4 D5
5 o PILOTES EN SUELOS COHESIVOS
B. segin Broms 0.28549 0.25377 0.22839 0.20763 0.19033
BxL 5.42436 4.82165 4.33949 3.94499 3.61624 KD
Pilote Largo o Pilote Corto? Pilote Largo | Pilote Largo Pilote Largo | Pilote Largo | Pilote Largo ,B =4 m
Su*D? 55.4 70.1 86.5 104.7 124.5 PP
My/Su*D® 23.8 23.8 23.8 23.8 23.8
o SUELOS COHESIVOS
D1 D2 D3 D4 D5
Qu(g)/SuD? 25.00 25.00 25.00 25.00 25.00 a) Pilote largo cuando B*L > 2.25
Resistencia Lateral Ultima, Qu(g) . kN 1383.87 1751.46 2162.30 2616.38 3113.71 b) Pilote corto cuando B*L < 2.25
Resistencia Lateral Admisible, Qu(adm) , kN 553.55 700.58 864.92 1046.55 1245.48
Xz(Z=0)KLD/Qg 4.35 4.04 3.70 3.15 3.00
Deflexion del Pilote Xz (z=0) 0.01 0.02 0.02 0.02 0.02
Linea 1 Limea 3
Capacidad de carga admisible (o trabajo) del grupo a1 Lned? o mayor
P =— = P T I = o | Carga Apicada
Numerode pilotes® Capacidad de carga individual @ 0 00—
| |
El valor de |2 eficiencia del grupo esta intrinsecamente relacionado con el espacizamiento de centra Espaciamients
a centro de los pllotes v [a direccidn de aplicacidn de la carga. Caoga Aphcasa p——
| Lam il o
Espaciamiento de pilotes (enla Eficiencia Pm = )
direccion de la carga) Linea 1 Linea 2 Linea 3 y superior | QP @ @9
k] 0.80 0.40 0.35
an 0.85 0.65 0.50
5D 100 0.85 .70 e Mcade

Para pilotes hincados el valar de |a eficiencia es ieual a n=1.00 para todas las lineas.
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

Diémeto del - [ DI [ D2 | D3 [ b4 Ds |
iametro del elemento (m,
[ oso | o0 [ 100 [ 10 120 | [ obra Puente Tiera Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 |N'\vel Fredtico
60
\ ~
50 i o
Restrained
¥
/
=
Free-headed
E‘_\: pile »
=
[~
]
&2
-3
= 10
o
=
=
E 0
[
2 \ 0
P Tirce heailad : Embedment length, &
-a—-l'j pile RCSIIalI’IEd wmbedment engin, fj
ile :
= p a) Pilote Corto
TR
bE RESUMEN DE RESULTADOS
DI D2 D3 D4 D5
LeRgieiely 18.50 18.50 18.50 18.50 18.50
Elemento (m)
0 T T T T 1| Di
ametro de
0 1 5 3 4 5 |Bemento (m) 0.80 0.90 1.00 110 1.20
RESTENCIa
Dimensionless length, AL, iy 1383.87 1751.46 2162.30 2616.38 3113.71
Resistencia
100 5 (E=E] 553.55 700.58 864.92 1046.55 1245.48
Admisible,
Qu(adm) , kN
60 +
pefexion aer
it v ot 001 0.02 0.02 0.02 0.02
Desplazamie
nto del Pilote 13.27 15.60 17.64 18.17 20.59
X Xz (z=0), mm
ER T
2 =
5 Nomero de 600 6.00 6.00 6.00 6.00
& Pilotes
E 10 - Capacidad
E Admisible del
B ] grupo,
& Qoladm) kn| 265793 3362.80 4151.61 5023.45 5978.32
(5=3D,
* pm=0.8)
Capacidad
5 | Admisible del
- grupo,
Qolacm) k| 282309 3572.98 4411.08 5337.41 6351.96
(S=4D,
I T T T T T 1 pm=0.85)
I 4 [ 10 20 40 60 100 200 400 600 Capacidad
Yield moment, el L]
el mome
e grupo,
Cy qglaam) k| 32 4203.50 5189.51 6279.31 7472.89
b) Pilote Largo (S
) 24 pm=10)
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

“Tomade d= AXSTHO LA7D Bridge Desige 2017

B [ D1 [ 2 | D3 D4 D5
Diédmetro del elemento (m)
[ oso | o0 [ 100 1.10 120 [ obra Puente Tierra Altal
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 Nivel Fredtico
) Profundidad (m) v 3 c E Relaciende | Ressienciod
Tipo de Material s 5 Poi corte no
Inicial Final (ton/m?®) ) (ton/m?) (ton/m?) IR0 drenadasy,
Arena limosa 0.00 1.00 1.46 26.62 5.28 735.00 0.37
Limo arenoso 1.00 2.00 1.67 27.20 7.04 771.74 0.39 =
Arcilla de alta plasticidad 2.00 3.00 1.31 491.93 0.42 8.06
Arcilla arenosa de mediana plasticidad 3.00 6.00 1.47 - - 520.31 0.40 9.24
Arena limosa 6.00 8.00 1.32 22.45 3.52 523.11 0.37
Arena limosa con presencia de grava 8.00 10.00 1.41 2276 4.40 535.62 0.38 =
Arena pobremente gradada 10.00 12.00 1.44 23.28 5.72 557.80 0.37
Arcilla de mediana plasticidad con presencia de arena 12.00 28.00 1.54 24.11 8.80 596.28 0.40 =
] [ D1 D2 | D3 [ b4 D5
Longitud del elemento (m)
[ 2500 2500 | 2500 | 2500 25.00
” L [ o 2 | bs [ b4 D5
Relacién Longitud/Diémetro (L/D)
[ =125 2778 | 2500 | 2273 2083 g
u) Segin Davissan |1963]
Peso Unitario del Suelos, v, (kPa) 14.78
Resistencia a la compresion Inconfinada, qu (kPa) 173.0
= = Dénda: .= Rasistencia a la camprasidn incarfinara del susla [€F3)
Resistencia al Corte no drenada Su, (kPa) 86.5 Darde =G an o dresada [KPz) iy ng = Coeficientss empiricos
13 = Bidmatrs dol cimiarta prafunda = MiAmetTo del cimienta prafunda
VALORES DE LOS COEFICIENTES na y nz EN SUELOS COHESIVOS
D1 D2 D3 D4 D5 Resistencia a la compresion Inconfinada g. iy
Manor a 48 KPa 0.32
nl 032 032 032 032 032 Enire 45 y 191 KPa 536
n2 115 115 115 115 115 Mayor a 191 KPa 0.0
K (kPa/m), SegUn Broms (1964) 63658 5658.5 5092.6 46297 42439 """“":‘ Sl Piinte =
Cere .
Kcreep (kPa/m), SegUn Broms (1964) 1591.4 1414.6 1273.2 1157.4 1061.0 Concreto 115
Madara 1.30
D1 D2 D3 D4 D5
. P k 1 - 3
Mbdulo de Elasicidad, Ep, kN/m2 17872045.00 | 17872045.00 | 1787204500 | 17872045.00 | 17872045.00 a2l e mncetn o madee on e dove dresiires mashin
Resistencia la compresion del concreto, Fy 21000.00 21000.00 21000.00 21000.00 21000.00 i i | J
My=o,
Momento de Inercia, Ip, 0.0201 0.0322 0.0491 0.0719 0.1018 h | 32
LongiiudiEmbebidailly 250 250 25.0 25.0 250 Dende: &: = Resistencia a la campresidn concrets o limite elistico madera
Excentricidad (distancia por encima del terreno), e, 0.00 0.00 0.00 0.00 0.00 [ = Mémetro del cimsento profundo
Momento de Fluencia, My 1055.6 1503.0 2061.7 27441 3562.6
Relacién e/L 0.0 0.0 0.0 0.0 0.0
Pilote Restringido o Libre? Restringido Restringido Resfringido Restringido | Restringido
D1 D2 D3 D4 D5
5 o PILOTES EN SUELOS COHESIVOS
B. segin Broms 0.24397 0.21687 0.19518 0.17744 0.16265
BxL 6.09937 5.42166 4.87949 4.43590 4.06624 KD
Pilote Largo o Pilote Corto? Pilote Largo | Pilote Largo Pilote Largo | Pilote Largo | Pilote Largo ,B =4 m
Su*D? 55.4 70.1 86.5 104.7 124.5 PP
My/Su*D® 23.8 23.8 23.8 23.8 23.8
o SUELOS COHESIVOS
D1 D2 D3 D4 D5
Qu(g)/SuD? 22.00 22.00 22.00 22.00 22.00 a) Pilote largo cuando B*L > 2.25
Resistencia Lateral Ulfima, Qu(g) . kN 1217.81 1541.28 1902.82 2302.41 2740.06 b) Pilote corto cuando B*L < 2.25
Resistencia Lateral Admisible, Qu(adm) , kN 487.12 616.51 61.13 920.97 1096.02
Xz(Z=0)KLD/Qg 5.00 4.70 4.40 4.10 3.80
Deflexion del Pilote Xz (z=0) 0.02 0.02 0.03 0.03 0.03
Linea 1 Limea 3
Capacidad de carga admisible (o trabajo) del grupo a1 Lned? o mayor
P =— = as _ TEE I = o | Carga Apicada
Numerode pilotes® Capacidad de carga individual @ 0 00—
| |
El valor de |2 eficiencia del grupo esta intrinsecamente relacionado con el espacizamiento de centra Espaciamients
a centro de los pllotes v [a direccidn de aplicacidn de la carga. Caoga Aphcasa p——
| Lam il o
Espaciamiento de pilotes (enla Eficiencia Pm = )
direccion de la carga) Linea 1 Linea 2 Linea 3 y superior | QP @ @9
k] 0.80 0.40 0.35
an 0.85 0.65 0.50
5D 100 0.85 .70 e Mcade

Para pilotes hincados el valar de |a eficiencia es ieual a n=1.00 para todas las lineas.
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

Diémeto del - [ DI [ D2 | D3 [ b4 Ds |
iémefro del elemento (m
[ oso | o0 [ 100 [ 10 120 | [ obra Puente Tiera Alta
Tipo de Suelo | Cohesivo |
N.F. (m): | 1.00 |N'\vel Fredtico
60
\ ~
50 ! o
Restrained
Vs
/
=
Free-headed
E‘_\: pile »
=
[~
1]
&2
N
-3
= 10
o
=
5
= 0
b
2 \ 0
P Tirce heailad : Embedment length, &
-a—-l'j pile RCSIIalI’IEd wmbedment engin, fj
ile 2
= p a) Pilote Corto
TR
bE RESUMEN DE RESULTADOS
DI D2 D3 D4 D5
Lonoiides 18.50 18.50 18.50 18.50 18.50
Elemento (m)
4] T T T T 1 Dit
ametro de
0 1 5 3 4 5 Elemento (m) 0.80 0.90 1.00 1.10 1.20
RESTSTENCIaT
Dimensionless length, BL o 1217.81 1541.28 1902.82 2302.41 2740.06
Resistencia
100 4 Lateral
Admisible, 487.12 616.51 76113 920.97 1096.02
Qu(adm) , kN
60
DeTexion aar
o | 002 002 003 003 003
Desplazamie
nfo del Pilote 19.13 22.76 26.30 29.66 32.71
X Xz (z=0), mm
i 30
2 =
g Nomero de 600 6.00 6.00 6.00 6.00
& Pilotes
E 10 - Capacidad
g Admisible del
B ] grupo,
[3 Qgladm) , kN 2338.19 2959.27 3653.42 4420.63 5260.92
(5=3D,
* pm=0.8)
Capacidad
5 | Admisible del
2 grupo,
Qgladm) , kN 2484.32 3144.22 3881.75 4696.92 5589.73
(S=4D,
I T T T T T 1 pm=0.85)
I 4 [ 10 20 40 60 100 200 400 600 Capacidad
Yield moment, el L]
el mome
) grupo,
[ Qgladm) kn| 272273 3699.08 4566.77 5525.79 6576.15
b) Pilote Largo (S
) 24 pm=1.0)
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CALCULO GEOTECNICO DE CARGA LATERAL ULTIMA EN PILOTES

Capacidad Capacidad Capacidad
lemaiive gl || Bimes s Resiste,m.:ic Resistenc.ig Lateral Def!exién Desplo;omiemo NOmero de Admisible del Admisible del Admisible del
clemee [ (m) Lateral Ultima, Admisible, del Pilote Xz| del Pilote Xz Pilotes grupo, Qg(adm) ,|grupo, Qg(adm) .| grupo, Qg(adm) ,
Qu(g) . kN Qu(adm) , kN (z=0) (z=0), mm kN kN kN
(S=3D, pm=0.8) | (S=4D, pm=0.85) (S=5D, pm=1.0)
D1 0.80 1107.10 442.84 0.01 11.59 6.00 2125.62 2258.47 2657.03
D2 0.90 1401.17 560.47 0.01 14.09 6.00 2690.24 2858.38 3362.80
10.00 D3 1.00 2162.30 864.92 0.02 19.93 6.00 4151.61 4411.08 5189.51
D4 1.10 2616.38 1046.55 0.02 22.47 6.00 5023.45 5337.41 6279.31
D5 1.20 3113.71 1245.48 0.02 24.78 6.00 5978.32 6351.96 7472.89
D1 0.80 1217.81 487.12 0.02 15.70 6.00 2338.19 2484.32 2922.73
D2 0.90 1541.28 616.51 0.02 18.62 6.00 2959.27 3144.22 3699.08
13.00 D3 1.00 1902.82 761.13 0.02 21.15 6.00 3653.42 3881.75 4566.77
D4 1.10 2302.41 920.97 0.02 23.00 6.00 4420.63 4696.92 5525.79
D5 1.20 2740.06 1096.02 0.03 25.16 6.00 5260.92 5589.73 6576.15
D1 0.80 1383.87 553.55 0.01 13.27 6.00 2657.03 2823.09 3321.29
D2 0.90 1751.46 700.58 0.02 15.60 6.00 3362.80 3572.98 4203.50
19.00 D3 1.00 2162.30 864.92 0.02 17.64 6.00 4151.61 4411.08 5189.51
D4 1.10 2616.38 1046.55 0.02 18.17 6.00 5023.45 5337.41 6279.31
D5 1.20 3113.71 1245.48 0.02 20.59 6.00 5978.32 6351.96 7472.89
D1 0.80 1217.81 487.12 0.02 19.13 6.00 2338.19 2484.32 2922.73
D2 0.90 1541.28 616.51 0.02 22.76 6.00 2959.27 3144.22 3699.08
25.00 D3 1.00 1902.82 761.13 0.03 26.30 6.00 3653.42 3881.75 4566.77
D4 1.10 2302.41 920.97 0.03 29.66 6.00 4420.63 4696.92 5525.79
D5 1.20 2740.06 1096.02 0.03 32.71 6.00 5260.92 5589.73 6576.15
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