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) PROYECTO: BU zca

. Soluciones de ingenieria
Servi paramo DISENO ESTRUCTURAL SALIDAS TUBERIA SISTEMA
CONDENSACION DT SAN FRANCISCO.

CUMATIZACION SOSTENIBLE

FECHA DE REVISION ELABORO: A. MERLANO
MEMORIAS DE CALCULO TABLESTACAS
ENERO DEL 2023 REVISO: K. MATTOS
BUZ-SER-DT-001-2022 APROBO: J. PORTO

1. DATOS GENERALES

CIUDAD: Cartagena de Indias

UBICACION: Centro de Convenciones

TIPO DE MURO: Tablestacado en Voladizo

TIPO Y LONGITUD TABLESTACAS: AZ19-700 L=8m
USO PROYECTADO: Obras de proteccion

2. SOLUCION ESTRUCTURAL

La colocacion del tablestacado tiene como objetivo la estabilizacion de la orilla del
parqueadero del Centro de Convenciones Cartagena de Indias, por donde saldran las
tuberias del sistema de condensaciéon del Hotel San Francisco. El sistema esta
compuesto por elementos metalicos en acero estructural descritos por el Steel
Foundation Solutions General Catalogue 2021 como “AZ19-700”. A partir de las
propiedades de los materiales, niveles de agua y parametros geotécnicos obtenidos del
estudio de suelo (LFO 16536-1 Recomendaciones de cimentacién redes distrito de
energia San Francisco Investments de abril del 2021), se determinaron los diagramas
de presiones, momento maximo de disefo y deflexiones y longitud de la tablestaca,
respecto al F.S con la colocacion de una sobrecarga de 10kN/m2.

3. DESCRIPCION GENERAL DEL SOFTWARE UTILIZADO

SPW911 es una herramienta de disefio y analisis para muros de contencién de
tablestacas y pilotes en voladizo y apuntalados. También se pueden modelar
excavaciones escalonadas utilizando tablestacas. Se incluyen bases de datos editables
por el usuario para clientes, suelos, tablestacas, pilotes soldados, revestimiento y
puntales. Se pueden definir excavaciones multicapa, con diferentes suelos a cada lado
de la excavacion. Diferentes modelos de presion (Rankine, Coulomb, etc.), modelos de
penetracién de tablestacas (tierra libreffija, etc.) y calculos del factor de seguridad
(presién neta/bruta, Burland-Potts) brindan a los usuarios un control completo sobre un
diseno. Se pueden modelar cargas superficiales, cimientos y terrenos en pendiente o
irregulares. SPW911 puede calcular las posiciones éptimas de los marcos de soporte y
se pueden seleccionar puntales inclinados y/o anclajes al suelo.
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4. TABLAESTACA PARQUEADERO CENTRO DE CONVENCIONES

Para el disefio de la tablestaca es necesario conocer las caracteristicas de los
elementos estructurales a utilizar y las caracteristicas del suelo obtenidos del estudio
geotécnico realizado en campo. A continuacién, se expondra los parametros utilizados:

De acuerdo con “Steel Foundation Solutions- General Catalogue 2021” de Arcelor Mittal
las dimensiones son las siguientes:

Tablestacas AZ19-700

95

— A it ’~'_"'| 160.0 262 6.44 |
l 1400 Pe 145.€ 1143 ) 1870
! |

AZ 19-700 421 DS 9.5 80.0 114 1870

Grado del acero

Steel grades of sheet pile sections

5355 GP 355 480 22 27 7 55 0055 a
5 390 GP 390 19
Ib-‘isl){'.l’ 43¢ 1 ] ] \ } I
SERVIPARAMO BUZCAS.A
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4.1 PROPIEDADES DE LA TABLESTACA

Parametro AZ19-700 | UNIDAD

Area 203 cm2/'m

Masa 160 kg/'m2
Momento de Inercia 55130 cmd
Z (Modulo de Seccion Elastica ) 2620 cm3
Fluencia del Acero 430 MPa
Esfuerzo de Trabajo* 279.5 MPa

Momento Maximo Resistente** 732 kKN*m'm

* El esfuerzo de Trabajo es el 65% de la fluencia del acero
** El Momento Maximo resistente se obtiene como M=f*Z

Debido a que se encuentre una estructura adyacente se colocara una sobrecarga lineal
de 10 kN/m2.

5. DISENO DE LA TABLAESTACA
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Client: AZ19-700 S430

Page: 1
Date: 5.1.23

Sheet: AZ19-700 S430GP
Pressure: Rankine
FOS: 2.0
Toe: Cantilever
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Client: AZ19-700 S430

Page: 1
Date: 5.1.23

Sheet: AZ19-700 S430GP
Pressure: Rankine
FOS: 2.0
Toe: Cantilever

0 6.0kN/m? | 2.00

DIAGRAMA DE PRESIONES

0.00mM---===———— e =WL--- W .
= Arena Limosa Parda Clara

Arena Limosa Parda Clara

Arena Limosa Fina Gris Oscura

7.22m

8.0 kN/m?
VVWWW
0.00m

1.50 m

5.50 m
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Page: 1
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Client

: AZ19-700 S430

Page:

Date

2
:5.1.23

Sheet
Pressure
FOS

Toe

1 AZ19-700 S430GP
: Rankine

1 2.0

: Cantilever

Depth Of Excavation = 2.00 m
Surcharge = 8.0 kN/m?

Input Data

Depth Of Active Water = 0.00 m
Depth Of Passive Water = 0.00 m

Water Density = 10.00 kN/m?
Minimum Fluid Density = 5.00 kN/m?

Soil Profile
Depth (m)[Soil Name y (kN/m?) y' (kN/m?)| C (kN/m?)|C, (kN/m?) (%) [ 5(°) | K, | Kye Kp Kpc
0.00|Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
1.50{Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6( 0.36| 0.00( 2.76| 0.00
5.50[Arena Limosa Fina Gris Oscura 17.50 7.50 0.0 0.0] 35.0 23.3| 0.27| 0.00] 3.70( 0.00
17.50{Arena Limosa Gris Oscura 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
Solution
Sheet
Maximum Bending Pile
Sheet Name I (cm*/m)| E (kN/m?)| Z (cm*m)| f (N/mm?)| Moment (kNm/m) [ Upstand (m)| Toe (m)| Length (m)
AZ19-700 S430GP 55130.0f 2.1E+08 2620.0 279.0 731.0 0.00 5.22 7.22
Maxima
Maximum Depth
Bending Moment 23.7kNm/m 4.01m
Deflection 2.1mm 0.00 m
Pressure 6.0 kN/m? 2.00m
Shear Force 14.7kN/m 5.50 m

AZ19-700 S430GP

SPW911, v2.40
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Client

: AZ19-700 S430

Page: 4 depth P M D B depth P M D F depth P M D F
Date: 5.1.23 (m) (kN/m?) |(kNm/m)[ (mm) | (kN/m) (m) | (kN/m?) [(kNm/m)| (mm) [ (kN/m) (m) (kN/m?) |(kNm/m)| (mm) | (kN/m)
Sheet: AZ19-700 S430GP 0.00 2.9 0.0 2.1 0.0 2.43 15 12.0 0.8 10.5 485 -235 17.3 00 -111
Pressure: Rankine 0.06 3.0 0.0 2.1 0.2 2.49 0.9 12.6 0.7 10.6 492 -24.2 16.3 00 -11.7
FOS: 2.0 0.13 3.1 0.0 2.0 0.4 2.56 0.2 13.3 0.7 10.6 498 -24.8 15.4 00 -121
Toe: Cantilever 0.19 3.2 0.1 2.0 0.6 2.62 0.4 14.0 0.7 10.6 5.05| -25.5 14.4 00 -12.6
0.26 3.3 0.1 2.0 0.8 2.68 1.1 14.7 0.6 10.5 511 -26.2 13.3 0.0 -13.1
0.32 3.4 0.2 1.9 1.0 2.75 1.8 15.4 0.6 10.5 517 -26.8 12.3 00 -134
0.38 35 0.2 1.9 1.2 2.81 2.4 16.0 0.6 10.3 524 275 11.2 00 -13.8
0.45 3.6 0.3 1.9 1.4 2.87 -3.1 16.7 0.6 10.2 530 -28.1 10.2 0.0 -14.0
0.51 37 0.4 1.8 1.7 2.94 3.7 17.3 0.5 10.0 5.37| -28.8 9.0 00 -14.3
0.57 3.8 0.5 1.8 1.9 3.00 4.4 17.9 0.5 9.7 543 -29.4 7.8 00| -145
0.64 3.9 0.6 1.8 2.2 3.07 -5.0 18.5 0.5 9.4 549 -30.1 6.7 00 -147
0.70 4.0 0.8 1.7 2.4 3.13 5.7 19.1 0.4 9.1 5.56| -48.6 5.5 00 -137
0.77 4.1 0.9 1.7 2.7 3.19 6.3 19.7 0.4 8.7 562 -50.3 4.4 00 -12.6
0.83 4.2 1.1 1.6 2.9 3.26 7.0 20.2 0.4 8.2 569 -51.9 3.5 00 -115
0.89 43 1.3 1.6 3.2 3.32 7.7 20.7 0.4 7.8 575 -53.6 2.6 0.0 -10.1
0.96 4.4 15 1.6 35 3.39 -8.3 21.2 0.3 7.3 581 -55.1 1.9 0.0 8.8
1.02 4.5 1.8 15 3.8 3.45 9.0 21.6 0.3 6.7 5.88| -56.8 1.2 0.0 7.2
1.09 4.6 2.0 1.5 4.1 3.51 9.6 22.1 0.3 6.1 5.94| -58.5 0.7 0.0 5.5
1.15 4.7 2.3 15 4.3 358 -10.3 22,5 0.3 5.5 6.00 -60.1 0.3 0.0 3.9
1.21 4.8 2.6 1.4 4.7 3.64 -10.9 22.8 0.3 4.8 6.07| -61.8 0.1 0.0 2.0
1.28 4.9 2.9 1.4 4.9 3.71 -116 23.1 0.2 4.1 6.13| -63.3 0.0 0.0 0.2
1.34 5.0 3.2 1.3 5.3 3.77] -12.3 23.3 0.2 3.3 6.20 -65.0 0.0 0.0 0.0
1.41 5.1 3.6 1.3 5.6 3.83 -12.9 23.5 0.2 2.5 6.26| -66.7 0.0 0.0 0.0
1.47 5.2 3.9 1.3 5.9 390 -13.6 23.6 0.2 1.7 6.32| -68.3 0.0 0.0 0.0
1.53 5.3 43 1.2 6.3 3.96] -14.2 23.7 0.2 0.8 6.39] -70.0 0.0 0.0 0.0
1.60 5.3 4.7 1.2 6.6 4.02 -14.9 23.7 0.2 0.2 6.45| -71.7 0.0 0.0 0.0
1.66 5.5 5.1 1.2 6.9 409 -15.6 23.7 0.1 1.3 6.52| -73.2 0.0 0.0 0.0
1.72 5.6 5.6 1.1 7.3 415 -16.2 23.5 0.1 2.3 6.58| -74.9 0.0 0.0 0.0
1.79 5.6 6.0 1.1 7.6 422 -16.9 23.3 0.1 3.4 6.64) -76.5 0.0 0.0 0.0
1.85 5.7 6.6 1.1 8.0 428 -17.6 23.0 0.1 4.4 6.71| -78.2 0.0 0.0 0.0
1.92 5.9 7.1 1.0 8.4 434 -18.2 22.6 0.1 5.2 6.77| -79.9 0.0 0.0 0.0
1.98 5.9 7.6 1.0 8.8 441 -18.9 22.2 0.1 6.2 6.84| -81.4 0.0 0.0 0.0
2.04 5.5 8.2 1.0 9.1 447 195 21.7 0.1 6.9 6.90] -83.1 0.0 0.0 0.0
2.1 4.9 8.8 0.9 9.5 454 -20.2 21.1 0.1 7.8 6.96| -84.8 0.0 0.0 0.0
2.17 4.2 9.4 0.9 9.7 460 -20.9 20.4 0.1 -8.5 7.03| -86.4 0.0 0.0 0.0
2.24 35 10.0 0.9 10.0 466 -21.5 19.7 0.0 9.2 7.09] -88.1 0.0 0.0 0.0
2.30 2.9 10.6 0.8 10.2 473 -22.2 18.9 0.0 9.9 7.15| -89.6 0.0 0.0 0.0
2.36 2.2 11.3 0.8 10.4 479 -22.8 18.2 0.0 -10.5 7.22| -355.8 0.0 0.0 0.0
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Client: AZ19-700 S430

Page: 1
e 129 DIAGRAMA DE MOMENTO
Sheet: AZ19-700 S430GP VWWW
Pressure: Rankine 0.00 m
FOS: 2.0 Arena Limosa Parda Clara

Toe: Cantilever

0.50 m

O 38.1kNm/m| 4.46

1.50 m

Arena Limosa Parda Clara

- - ; 5.50 m
Arena Limosa Fina Gris Oscura

7.95m
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Web: www.pilebuck.com




Client: AZ19-700 S430

Page: 1
Date: 5,123 DIAGRAMA DE PRESIONES 0
Sheet: AZ1 9-700 S430GP VWWW
Pres:grse; 2R %nklne Arena Limosa Parda Clara 0.00m

Toe: Cantilever

0.50 m

0 7.8kN/m? | 2.00

1.50 m

Arena Limosa Parda Clara

- - ; 5.50 m
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Client: AZ19-700 S430

Page: 1
Dste: 5.1.23 DEFLEXIONES 5.0
Sheet: AZ1 9-700 S430GP VWWW
Pres:grse; 2R %nklne Arena Limosa Parda Clara 0.00m

Toe: Cantilever

0.50 m

[ ) 4.1mm 0.00

- 1.50 m
Arena Limosa Parda Clara

5.50 m

Arena Limosa Fina Gris Oscura
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Client: AZ19-700 S430

Page: 1
Date: 5.1.23

Sheet: AZ19-700 S430GP
Pressure: Rankine
FOS: 2.0
Toe: Cantilever

<o 23.4kN/m | 5.50

DIAGRAMA DE CORTANTE

Arena Limosa Parda Clara

8.0 kN/m?
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0.00m
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Client

: AZ19-700 S430

Page:

Date

2
:5.1.23

Sheet
Pressure
FOS

Toe

1 AZ19-700 S430GP
: Rankine

1 2.0

: Cantilever

Depth Of Excavation = 2.00 m
Surcharge = 8.0 kN/m?

Input Data

Depth Of Active Water = 0.50 m
Depth Of Passive Water = 0.50 m

Water Density = 10.00 kN/m?
Minimum Fluid Density = 5.00 kN/m?

Soil Profile
Depth (m)[Soil Name y (kN/m?) y' (kN/m?)| C (kN/m?)|C, (kN/m?) (%) [ 5(°) | K, | Kye Kp Kpc
0.00|Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
1.50{Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6( 0.36| 0.00( 2.76| 0.00
5.50[Arena Limosa Fina Gris Oscura 17.50 7.50 0.0 0.0] 35.0 23.3| 0.27| 0.00] 3.70( 0.00
17.50{Arena Limosa Gris Oscura 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
Solution
Sheet
Maximum Bending Pile
Sheet Name I (cm*/m)| E (kN/m?)| Z (cm*m)| f (N/mm?)| Moment (kNm/m) [ Upstand (m)| Toe (m)| Length (m)
AZ19-700 S430GP 55130.0f 2.1E+08 2620.0 279.0 731.0 0.00 5.95 7.95
Maxima
Maximum Depth
Bending Moment 38.1kNm/m 446 m
Deflection 4.1mm 0.00 m
Pressure 7.8 kKN/m? 2.00m
Shear Force 23.4kN/m 5.50 m
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Client

: AZ19-700 S430

Page: 4 depth P M D B depth P M D F depth P M D F
Date: 5.1.23 (m) (kN/m?) |(kNm/m)[ (mm) | (kN/m) (m) | (kN/m?) [(kNm/m)| (mm) [ (kN/m) (m) (kN/m?) |(kNm/m)| (mm) | (kN/m)
Sheet: AZ19-700 S430GP 0.00 2.9 0.0 4.1 0.0 2.67 0.8 19.9 15 14.9 5.35| -26.8 27.2 01 -207
Pressure: Rankine 0.07 3.3 0.0 4.0 0.2 2.74 0.1 20.9 14 14.9 542 -27.5 25.4 0.0 -22.0
FOS: 2.0 0.14 3.6 0.0 4.0 0.5 2.81 0.6 22.0 1.3 14.9 549 -28.2 23.8 00 -23.2
Toe: Cantilever 0.21 4.0 0.1 3.9 0.7 2.89 1.3 23.0 1.3 14.9 5.56| -47.3 21.8 00| -234
0.28 4.3 0.1 3.8 1.0 2.96 2.1 24.1 1.2 14.7 563 -49.1 19.9 00 -23.2
0.35 4.7 0.2 3.7 1.3 3.03 2.8 25.1 1.2 14.6 5.70 -50.8 18.2 00 -22.9
0.42 5.1 0.3 3.7 1.7 3.10 -3.5 26.1 1.1 14.4 5.77| -52.7 16.4 00| 224
0.49 5.4 0.4 3.6 2.0 3.17 4.3 27.1 1.1 14.1 584 -54.4 14.7 00 -21.9
0.56 5.6 0.6 3.5 2.4 3.24 5.0 28.0 1.0 13.8 591 -56.3 13.0 00 -21.2
0.63 5.7 0.8 3.5 2.9 3.31 5.7 29.0 0.9 13.4 598 -58.2 1.3 00 203
0.70 5.8 1.0 3.4 3.2 3.38 6.5 30.0 0.9 12.9 6.05| -59.9 9.8 0.0 -19.4
0.77 5.9 1.2 3.3 37 3.45 71 30.8 0.8 12.5 6.12] -61.8 8.3 00 -183
0.84 6.0 15 3.2 4.1 3.52 7.9 31.7 0.8 11.9 6.19] -63.6 6.8 00 -17.0
0.91 6.1 1.8 3.2 45 3.59 -8.7 32.6 0.7 11.3 6.26| -65.4 5.6 0.0 -15.8
0.99 6.2 2.1 3.1 4.9 3.66 9.3 33.3 0.7 10.8 6.33| -67.2 4.4 0.0 -14.2
1.06 6.3 25 3.0 5.4 3.73 -10.1 34.1 0.7 10.0 6.40| -68.9 3.4 00 -127
1.13 6.4 2.9 3.0 5.8 3.80 -10.8 34.7 0.6 9.4 6.47| -70.8 2.4 00 -11.0
1.20 6.5 3.3 2.9 6.3 387 -115 35.3 0.6 8.5 6.54| -72.7 1.6 0.0 9.0
1.27 6.6 3.8 2.8 6.7 3.94 -123 35.9 0.5 7.7 6.62| -74.4 1.0 0.0 7.2
1.34 6.8 4.3 2.7 7.2 401 -13.0 36.4 0.5 6.9 6.69] -76.3 0.5 0.0 5.0
1.41 6.9 4.8 2.7 77 408 -13.7 36.9 0.5 5.9 6.76| -78.0 0.2 0.0 2.9
1.48 7.0 5.3 2.6 8.2 415 -145 37.3 0.4 4.9 6.83] -79.9 0.0 0.0 05
1.55 7.1 5.9 2.5 8.7 422 -15.1 37.6 0.4 3.9 6.90| -81.7 0.0 0.0 0.0
1.62 7.2 6.5 2.5 9.2 429 -15.9 37.8 0.4 2.7 6.97| -83.4 0.0 0.0 0.0
1.69 7.3 7.2 2.4 9.7 436 -16.6 38.0 0.3 1.7 7.04) 853 0.0 0.0 0.0
1.76 7.4 7.9 2.3 10.2 443 173 38.1 0.3 0.4 711 -87.2 0.0 0.0 0.0
1.83 7.5 8.6 2.3 10.7 450 -18.1 38.0 0.3 1.3 7.18| -88.9 0.0 0.0 0.0
1.90 7.6 9.4 2.2 11.3 457 -18.8 37.9 0.2 -3.1 7.25| -90.8 0.0 0.0 0.0
1.97 7.7 10.2 2.1 11.8 464 -19.5 37.6 0.2 -5.0 7.32| 925 0.0 0.0 0.0
2.04 7.4 11.1 2.0 12.3 472 -20.3 37.1 0.2 6.9 7.39] -94.4 0.0 0.0 0.0
2.1 6.6 12.0 2.0 12.9 479 -21.0 36.5 0.2 -8.5 746 -96.2 0.0 0.0 0.0
2.18 5.9 12.8 1.9 13.3 486 -21.7 35.7 02| -103 7.53| -98.0 0.0 0.0 0.0
2.25 5.2 13.8 1.8 13.7 493 224 34.9 0.1 -11.8 7.60] -99.8 0.0 0.0 0.0
2.32 4.5 14.7 1.8 14.0 5.00 -23.2 33.9 0.1 -13.5 7.67| -101.7 0.0 0.0 0.0
2.39 37 15.8 1.7 14.3 5.07| -23.9 32.7 0.1 -15.1 7.74| -103.4 0.0 0.0 0.0
2.46 3.0 16.8 1.7 14.5 514 -246 31.6 01| -16.5 7.81| -105.3 0.0 0.0 0.0
2.53 2.3 17.8 1.6 14.7 521 -25.3 30.2 0.1 -18.0 7.88] -107.0 0.0 0.0 0.0
2.60 15 18.8 15 14.8 528 -26.0 28.8 0.1 -19.3 7.95| -354.5 0.0 0.0 0.0
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Client

: AZ19-700 S430

Page:

Date

2
:5.1.23

Sheet
Pressure
FOS

Toe

1 AZ19-700 S430GP
: Rankine

1 2.0

: Cantilever

Depth Of Excavation = 2.00 m
Surcharge = 8.0 kN/m?

Input Data

Depth Of Active Water = 0.50 m
Depth Of Passive Water = 0.50 m

Water Density = 10.00 kN/m?
Minimum Fluid Density = 5.00 kN/m?

Soil Profile
Depth (m)[Soil Name y (kN/m?) y' (kN/m?)| C (kN/m?)|C, (kN/m?) (%) [ 5(°) | K, | Kye Kp Kpc
0.00|Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
1.50{Arena Limosa Parda Clara 14.30 4.30 0.0 0.0] 28.0( 18.6( 0.36| 0.00( 2.76| 0.00
5.50[Arena Limosa Fina Gris Oscura 17.50 7.50 0.0 0.0] 35.0 23.3| 0.27| 0.00] 3.70( 0.00
17.50{Arena Limosa Gris Oscura 14.30 4.30 0.0 0.0] 28.0( 18.6| 0.36| 0.00( 2.76| 0.00
Solution
Sheet
Maximum Bending Pile
Sheet Name I (cm*/m)| E (kN/m?)| Z (cm*m)| f (N/mm?)| Moment (kNm/m) [ Upstand (m)| Toe (m)| Length (m)
AZ19-700 S430GP 55130.0f 2.1E+08 2620.0 279.0 731.0 0.00 5.95 7.95
Maxima
Maximum Depth
Bending Moment 38.1kNm/m 446 m
Deflection 4.1mm 0.00 m
Pressure 7.8 kKN/m? 2.00m
Shear Force 23.4kN/m 5.50 m
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Client

: AZ19-700 S430

Page: 4 depth P M D B depth P M D F depth P M D F
Date: 5.1.23 (m) (kN/m?) |(kNm/m)[ (mm) | (kN/m) (m) | (kN/m?) [(kNm/m)| (mm) [ (kN/m) (m) (kN/m?) |(kNm/m)| (mm) | (kN/m)
Sheet: AZ19-700 S430GP 0.00 2.9 0.0 4.1 0.0 2.67 0.8 19.9 15 14.9 5.35| -26.8 27.2 01 -207
Pressure: Rankine 0.07 3.3 0.0 4.0 0.2 2.74 0.1 20.9 14 14.9 542 -27.5 25.4 0.0 -22.0
FOS: 2.0 0.14 3.6 0.0 4.0 0.5 2.81 0.6 22.0 1.3 14.9 549 -28.2 23.8 00 -23.2
Toe: Cantilever 0.21 4.0 0.1 3.9 0.7 2.89 1.3 23.0 1.3 14.9 5.56| -47.3 21.8 00| -234
0.28 4.3 0.1 3.8 1.0 2.96 2.1 24.1 1.2 14.7 563 -49.1 19.9 00 -23.2
0.35 4.7 0.2 3.7 1.3 3.03 2.8 25.1 1.2 14.6 5.70 -50.8 18.2 00 -22.9
0.42 5.1 0.3 3.7 1.7 3.10 -3.5 26.1 1.1 14.4 5.77| -52.7 16.4 00| 224
0.49 5.4 0.4 3.6 2.0 3.17 4.3 27.1 1.1 14.1 584 -54.4 14.7 00 -21.9
0.56 5.6 0.6 3.5 2.4 3.24 5.0 28.0 1.0 13.8 591 -56.3 13.0 00 -21.2
0.63 5.7 0.8 3.5 2.9 3.31 5.7 29.0 0.9 13.4 598 -58.2 1.3 00 203
0.70 5.8 1.0 3.4 3.2 3.38 6.5 30.0 0.9 12.9 6.05| -59.9 9.8 0.0 -19.4
0.77 5.9 1.2 3.3 37 3.45 71 30.8 0.8 12.5 6.12] -61.8 8.3 00 -183
0.84 6.0 15 3.2 4.1 3.52 7.9 31.7 0.8 11.9 6.19] -63.6 6.8 00 -17.0
0.91 6.1 1.8 3.2 45 3.59 -8.7 32.6 0.7 11.3 6.26| -65.4 5.6 0.0 -15.8
0.99 6.2 2.1 3.1 4.9 3.66 9.3 33.3 0.7 10.8 6.33| -67.2 4.4 0.0 -14.2
1.06 6.3 25 3.0 5.4 3.73 -10.1 34.1 0.7 10.0 6.40| -68.9 3.4 00 -127
1.13 6.4 2.9 3.0 5.8 3.80 -10.8 34.7 0.6 9.4 6.47| -70.8 2.4 00 -11.0
1.20 6.5 3.3 2.9 6.3 387 -115 35.3 0.6 8.5 6.54| -72.7 1.6 0.0 9.0
1.27 6.6 3.8 2.8 6.7 3.94 -123 35.9 0.5 7.7 6.62| -74.4 1.0 0.0 7.2
1.34 6.8 4.3 2.7 7.2 401 -13.0 36.4 0.5 6.9 6.69] -76.3 0.5 0.0 5.0
1.41 6.9 4.8 2.7 77 408 -13.7 36.9 0.5 5.9 6.76| -78.0 0.2 0.0 2.9
1.48 7.0 5.3 2.6 8.2 415 -145 37.3 0.4 4.9 6.83] -79.9 0.0 0.0 05
1.55 7.1 5.9 2.5 8.7 422 -15.1 37.6 0.4 3.9 6.90| -81.7 0.0 0.0 0.0
1.62 7.2 6.5 2.5 9.2 429 -15.9 37.8 0.4 2.7 6.97| -83.4 0.0 0.0 0.0
1.69 7.3 7.2 2.4 9.7 436 -16.6 38.0 0.3 1.7 7.04) 853 0.0 0.0 0.0
1.76 7.4 7.9 2.3 10.2 443 173 38.1 0.3 0.4 711 -87.2 0.0 0.0 0.0
1.83 7.5 8.6 2.3 10.7 450 -18.1 38.0 0.3 1.3 7.18| -88.9 0.0 0.0 0.0
1.90 7.6 9.4 2.2 11.3 457 -18.8 37.9 0.2 -3.1 7.25| -90.8 0.0 0.0 0.0
1.97 7.7 10.2 2.1 11.8 464 -19.5 37.6 0.2 -5.0 7.32| 925 0.0 0.0 0.0
2.04 7.4 11.1 2.0 12.3 472 -20.3 37.1 0.2 6.9 7.39] -94.4 0.0 0.0 0.0
2.1 6.6 12.0 2.0 12.9 479 -21.0 36.5 0.2 -8.5 746 -96.2 0.0 0.0 0.0
2.18 5.9 12.8 1.9 13.3 486 -21.7 35.7 02| -103 7.53| -98.0 0.0 0.0 0.0
2.25 5.2 13.8 1.8 13.7 493 224 34.9 0.1 -11.8 7.60] -99.8 0.0 0.0 0.0
2.32 4.5 14.7 1.8 14.0 5.00 -23.2 33.9 0.1 -13.5 7.67| -101.7 0.0 0.0 0.0
2.39 37 15.8 1.7 14.3 5.07| -23.9 32.7 0.1 -15.1 7.74| -103.4 0.0 0.0 0.0
2.46 3.0 16.8 1.7 14.5 514 -246 31.6 01| -16.5 7.81| -105.3 0.0 0.0 0.0
2.53 2.3 17.8 1.6 14.7 521 -25.3 30.2 0.1 -18.0 7.88] -107.0 0.0 0.0 0.0
2.60 15 18.8 15 14.8 528 -26.0 28.8 0.1 -19.3 7.95| -354.5 0.0 0.0 0.0
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6. CONCLUSION

A partir de los resultados expuestos previamente se llegé a la siguiente conclusion:

La tablestaca AZ19-700 de 8 m de longitud presenta una deformaciéon maxima de 4.1mm
para el caso de aguas minimas y 2.1mm para el caso de aguas maximas en la parte
superior de la tablestaca. Dicha deformacion se encuentra dentro un rango aceptable y
por tanto no representa un inconveniente para la vida util de la tablestaca. Es importante
destacar que dicha tablestaca tiene un factor de seguridad de 2 contra la rotacion del
elemento en su zona mas baja y por tanto su aplicacion como obra de proteccion es

aceptable y fiable.
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