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insut MUROS ViA INTERNA

1. ANALISIS DE ESTABILIDAD GLOBAL

De acuerdo con los analisis de estabilidad proporcionados por el ingeniero geotecnistas la
estabilidad global del talud se garantiza con las siguientes obras.

Relleno Seleccionado

Material Hame Caolor Strength Type Water Surface | Hu Type
[jehifm3] (kFa] | [deg)
Colunian l:l 18 Monr-Coulemb H 23 | WaterSurface | Comstant
Fasidual 7] 1= MohrCoulemb | 23 32 | wasersurtaca | Comstant
Roca i) 22 Mohr-Coulomb 56 | 23 | warerSurface | Comstan:
Aellens Selecciorsdo | 1] E1] MobrCoulomb | 5 | 32 | Water Surface | Comtant
g = Pile Shear
Suppert Nams cobor|  Type Forc Applicaion | DUEO-Plane |Tensile Capacity| Band Length | ‘o ooy, Farce Directicn
Spacing [m) (] [m) e
" " Grouted = n
Anclejes de 30 Ton Mura i Soperice | Il | Groney | Acsive (Method Al z 300 13
Fileas D=1.20 Muro Via lmema . Micra Pile|  Pasiive |Methad B| 45 La1s Perpendicular o pils
Filoe D=1.20 Mure Flaxkia . Micra Pile|  Pasiive |Methad B| 45 La1s Perpendicular o pils

Fuente: Propia.

Figura 1: Analisis de estabilidad global estatico. Fuente: Estudio Geotecnico.
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Relleno Seleccionado

15.00 kiimz 15.00 kMim2

-4 021

Coluvion

Roca

Matesisl Hame U WelEht | encthmype || Ph e surface | 1 TYpe

il ey | ey
Coluson D 18 Monr-Coulomb 3 23 | Veater Surface | Constant
hesidual ] e wohr-Coulomb | 22 water Surfaca: | Constant
hoca [ | ! Monr-Coulomb | 56 \water Surfaca: | Constant
sxlena seleccionado | [T 5 mohrCoulomb | 5 | 32 | wener surface | constane

File shaar
ST WA color| e | Force nppicavion | ‘DO Plame [Tenisle Capacity and Leagth) Gy | porce cirecrion
Spacng m) kN fmik 1
% Grauted .
snclajes oo = o mure iz superior | [l Ticha | e scnod o) ] 00 15
Pilots D=120 Murs Vis Interna . Micro File]  Paxaive (Methad B) 45 1028 Ferpendiculer to pile
Filot= =120 Murc Flacsl=ts . Micro File|  Pasaive (Method B) 45 1049 Ferpendicular to pile

Fuente: Propia.

Figura 2: Analisis de estabilidad global dinamico. Fuente: Estudio Geotecnico.
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insut MUROS ViA INTERNA

2. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 1.0 METRO

2.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.20m y altura
maxima de vastago 1.00m), y elementos tipo frame para identificar los caissons de 1.2m
separados 3.60m y las vigas de cimentacién de 1.50x1.20.

Figura 3: Vista 3D modelo de muro de contencion.
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0.75

0.75

AUNTA DE CONSTRUCCION =

" VGA 1.50%1.20+

DIAMETRO=1.40m
NUCLEO= 1.20m

|
‘ PILOTES TIPO CAISSON
|

Figura 4: Vista en planta de muro de contencion.
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2.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 5: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

I:] Switch To Advanced Property Display

Cancel

Figura 6: Material utilizado demas componentes.
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2.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

E Shell Section Data X
Section Name Muro e=20cm Display Color .
Section Notes Modify/Show.
Type Thickness
© Shell- Thin Membrane 0.2
(O shell- Thick Bending 0.2
Gl Material
(O Piate Thick Material Name + 35MPa
L Material Angle 0

) Shell - Layered/Nonlinear
Time Dependent Properties

Set Time Dependent Properties.

Concrete Shell Section Design Parameters Stiffness Modifiers

Modify/Show Shell Design Parameters.. Set Modifiers.

oK Cancel

Figura 7: Seccion transversal vastago de muro e=0.20 m.
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E] circle Section X
Section Name Caisson 1.2m 0.5% Display Coior [l
Section Notes Modify/Show Notes..
Dimensions Section
Diameter (13 ) 12

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties...

28Mpa sinpeso Set Modifiers...

Concrete Reinforcement.

Cancel

Figura 8: Seccion transversal pilotes tipo caisson.
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] Rectangular Section X

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..

Dimensions Section

Depth (t3) 12

T

Width (12)

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties..

35MPa Set Modifiers..

Concrete Reinforcement.

Cancel

Figura 9: Seccion transversal viga cim 1.50x1.20.
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MUROS ViA INTERNA

2.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULD DE ESTABILIDAD LOCAL PARA MUROS CON PILOTES

1. PARAMETRO S DE ENTRADA

WATERIALES MURO
¥ concreta | 24 00[Nim®
i | DOW[Mea
fe | 3500[Mpa

MATERIALES DEL SUELO EN CONTACTO CON EL MURO

= 18.00[kN/m?
@' suslo de ralero 32007
€ suelo de relero 0.00[&N fm*
5" {D.00]A rguic: de friccion entre el sudo y & muro
Ka 0.307]
Ko 28]

PARAMETROS SISMICOS
020

kK.

’j P = LyH(1

SUELD CIRCUNDANTE AL PILOTE

Estrdoi

Estraod

Estraio ponderado

K cos ar
08 &
- s
Ky = cosa
cos

METODO RANKINE PARA EMPUJE ACTIVO ¥ PASIVO, PARA EL COMPONENTE SISMICO MONONOBE - OKABE

2 ESTABILIDAD LOGA L DEL MURO

Voot a—cos® ¢

+ Veos® a—cos® ¢

+ Vieasta—om® ¢

“oos® a—cos® '

e+ Bwonip - 0 —en
5= 8- o menic » )

GEOMETRIA

100

000

020

060

020

120

000

m
m
m
m
[] m
m
m
m

000

15.00 kNim?*

120 m

1800 m

360

Medo permeio superiic ol pikde

Marzo 2026

Analisis y disefo estructural

29



iInsut

MUROS ViA INTERNA

MOMENTOS GENERADOS POR PESOS DE ELEMENTOS DEL MURO O SUELO, VERTICALES
SECCION AREA (m3} PESO (khim} Xo [m] M. RESIS. [ki-mim}
1.00 000 0.00 0. 200
200 020 480 o/ 3%
3.0 0&D 1080 190 18
400 168 4037 [\ ] ol
5.00 000 000 120 000
6.00 2036 3572 o/ 9600
EAV {Compaonente verfical empuje xofvg) - 000 140 oo
Bumatoria Fusrzas (Normal) 101 84 Bumatoria Momen toa Resistentea 13847
MOMENTOS ACTUAN TES GENERADOS SEGUN CARGAS
FUERZA MAGNITUD jrNim} Xo - Yo jm) M ACTUANTE. {kN-miim } M_RESIS. (-mim}
Pesion actva 1338 [ a8 o
Sob=oags 10 5
Ssmo 4P o) S
P esion pasiva Piée 1 000
0.00
[ 3 FACTOR DE SEGURIDAD AL VOLCAMIENTO
Estifico Pseudoesitico
M. RESIS. (KN-mim} 2915 M. RESIS. [Ki-mim} 2249
M ACTUA. (kN -m) 2097 M. ACTUA {kN-m) 00
F&w 2HTD FEw 174040
Cumple Cumple
4 FACTOR DE SEGURIDAD AL DESLIZAMIENTO
Estafico Preudoestitico
FRESIS. [KNim) F.RESIS. (kWim) 40350
F. ACTUA (Knim F. ACTUA. {kNim) X6
FsD 16719 FsD 14820
Cumple Cumple

Marzo 2026
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2.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.

: = T oo T i T vpor o ™
ot oaor  oaor  odajor  ogjor " oador  oajor  oajor  oajor _ oajor __ oaor __ oajor _ odjoi __ oajor _ oajor __ odjer 0ol
01 00§07 0.0§07 00§01 00§01 00901 00§07 [X] L) 00§07 00§01 0.0§07 00901 00§01 00§07 00§01 00poT 00
% | I L. - L. L L. L. L 1. L. 1. 58 1R I
66 164 66 164 66 1569 66 164 66 16 66 164 66 164 66 164 66 164 66 164 66 169 66 164 66 164 66 164 66 164 66 1.6
R 2
166 166|166 166166  166[166  1e6fie6 166|166  1e6[166 166|166  166]166 166166 166166 166166  166[166  166[166  166[166  166[166 166
. . ' . "
oy £ . L, 58 i L, - o - s L, . » L, ey
I I I I I I I I I I I I I I I I
443 aasfeas assfeas amsfaas asfeas aasfias awsfeas amfeas awfias aofeas aasfeas amfeas aasfees aefaas aasfeas aasfeas 4w
u U J LY L")
4 4 {
— ! b i

oajor  oaor  oajoi1

00%.01 00901 00§01
1 t
- = - .
164 66 169 66 1 EiGE
L 4
166]1 66 1.66 |1 66 166|166
R R =" |
4 4314 43 4 4344 43 4434 43
L ] L

Figura 10: Empuje activo del relleno kN/m?
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P S2egs
BR ey

0.80, 461, 0po

® L 4

0.00, 4.61, 0.00 | 0.00, 461,0.00 | 0.00, 4.61, 0.00

*

. 2

0.00,4.61,0.00

: 4 4

0.00, 4.61,0.00 | 0.00, 4.61,0.00 | 0.00, 4.61, 0.00

0.00, 4.61, 0.00 | 0.00, 4.61,0.00 | 0.00, 4.61, 0.00

L L ]

4

L

0.00, 461, 0.00

0.00, 4.61,0.00

Figura 11: Empuje por sobrecarga kN/m?

MUROS ViA INTERNA
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MUROS ViA INTERNA

Figura 12: Empuje por componente dinamico. 36.62 kN/m2,

phi (°) 32
phi(radianes) 0.56
ka 0.31
¥ [kN/m3] 18
h [m] 0.8
Empuje en la base [kN/m2] 4.42
Empuje enla cabeza [kN/m2] 0.00
Ecuaciones para el SAP CZ+D Z1[m] 15
Z2[m] 15.8
Ecuacion 1 D= 4.42 . 15
Ecuacion 2 D= 0.00 . 158
Ecuacion 3 -15.8 c = 4.42
C= -6.53
D= 87.3843
Empuje de sobrecarga 15 kN/m2
4.61 kN/m2
Carga sismica
Kae 0.47
kv 0
Aead [kN/m] 0.94
Brazo 0.53

Figura 13: Cargas asignadas en modelo estructural.

15
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Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

3{ Define Load Combinations X

Load Combinations Click to:

Add New Combo...

1.20+1.6H Add Copy of Combo...
0.8D+1.6H
1.4D Modify/Show Combo...

1.20+1.0EH (Sizmo)
0.90+1.0EH (Sismicoy+1.6EH
ENVOLVENTE

D+H+0.TE

0.60+0.7E+H Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cancel

Figura 14: Combinaciones de carga.
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2.6. VERIFICACION DE DEFORMACIONES EN PILOTE

MUROS ViA INTERNA

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40mm.

Pt Obj: 191
PtElm: 191
U1=-0015
U2= 16573

G U3=-5879

R1=-.00028
R2 =-3.159E-06
R3 = -6.436E-07

Figura 15: Deformacion en pilote por combinaciéon D+H.

Pt Obj: 191
Pt Elm: 191
U1 =-.0009
U2= 18298

G U3 =-3528
R1=-.00031
R2 = -1.895E-06
R3 = -7.085E-07

Figura 16: Deformacion en pilote por combinacién 0.6D+H+0.7E.

Marzo 2026
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InSUt MUROS VIA INTERNA

Pt Obj: 191
PtEIm: 191
U1=-0015
U2 = 18298
U3 =-5879
R1=-00031
R2 = -3.159E-06

R3 = -7.085E-07

Figura 17: Deformacion en pilote por combinaciéon D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.

Marzo 2026 Analisis y disefo estructural 36



insut MUROS ViA INTERNA
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Figura 18: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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ingeniciasupervisin e ¢ nerventori

2.8. DISENO DE ELEMENTOS ESTRUCTURALES

2.8.1. DISENO DE VASTAGO

& F N8 88 R
I | O e

Figura 19: Momento M11 kN*m/m.

19
111
10.2
94
85
.2

Figura 20: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencién.

§=0.003%100%20=6.00 cm*/m

Proporcionados en dos caras de muro se obtienen 3.00 cm?m por cada cara. El acero

longitudinal de campo es 1#4 cada 20 cm y el acero transversal de campo es de 1#3 cada 20
cm.
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s supervisén écnica e nterventors

Figura 21: Chequeo de acero Ast1 bottom. 1#3 ¢/.20m.

Figura 22: Chequeo de acero Ast1 top. 1#3 c/.20m.
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Figura 23: Chequeo de acero Ast2 bottom. 1#4 c/.20m.

oMn=

Figura 24: Chequeo de acero Ast2 top. 1#4 ¢/.20m.

OMn=@As*fyx|d— Aé*fy
0.85*f c*bef x2
As=%=645mm2/m
oMn=0As %420 %|d——AS*I
0.85*f c*bef x2
645% 420
0.9%645%x420*(118.65— *
( 0.85*35*1000*2)
=27.81*m/m
1000%1000

MUROS VIA INTERNA

> ©» © © o o
= £ £ F B =
L N A
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Se observa que de acuerdo con la Figura 19 y Figura 20 el momento resistente es mayor a
los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17/35%1000+118.65%1 _ o ) kN
1000 m

895
75.7
62.

482

344

20.7

69
6.9

-20.7

344

-48.2
-62

-895

Figura 25: Cortante 1-3.

895
757
62

482

344

20.7

69

-6.9

207

344

-48.2
-62
=757

-89.5

Figura 26: Cortante 2-3.

Las verificaciones de cortante son correctas.
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2.8.2. DISENO DE CAISSONS

B Reinforcement Data

Rebar Material
Longitudinal Bars AB15GrE0
Confinement Bars (Ties) +  AB15GrE0
Design Type
Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.0
Number of Longitudinal Bars 22
Longitudinal Bar Size #5

Confinement Bars

Confinement Bar Size

Ik
b

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

7=}

Figura 27: Refuerzo de caissons.

MUROS ViA INTERNA
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MUROS ViA INTERNA

Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H A0d -= 1.20+1.0EH (Sismo)
D+H+0.7E 1.20+1.6H
ENVOLVENTE <- Remove 1.40

Automatic Design Load Combinations

E] Automatically Generate Code-Based Design Load Combinations

Can ce'

Figura 28: Combinaciones de carga usadas en el disefio de los caissons.

Units
Element zeial D=1.2 de=0.112
Section ID : Caisson 1.2m 0.5% 248700€0. £c=28000. Lt.Wo. Fac.=1.
Combo ID : 0.5D+1.0EEH (Sismico)L=1. Fy=413€85.473 fys=413€85.473
Station Loc : 0. RLLF=1.

o

Phi (Compressicn-Spiral) :
Phi (Compression-Tied) :
Phi (Tension Controlled):
Phi (Shear) :

Phi (Seismic Shear):

Phi (Joint Shear):

@ o

ao
@

oo W

oo
I

AXIAL FORCE & BIAXIAL MOMENT CHECK FOR FU, M2, M3

Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 M2 M3
o/5 #14 155.52 -142.388 -7.9€% 7.5€% 7.9€5

AXIAL FORCE & BIAXIAL MOMENT FACTORS

Cm  Delta_ns Delta_s E L
Factorx Factor Factor Factor Length
Major Bending (M3) 0.834 1. 1. = @
Minor Bending(M2) 0.555 1. 1. 1. :
SHERR DESIGN FOR V2,V3
Rebar Shear Shear Shear Shear
Av/s Vu phi*Ve phi*Vs vp
Major Shear(V2) 0. 0.28¢ 0. o
Minor Shear(V3) 0. 0.388 1] 1]
JOINT SHEAR DESIGN
Joint Shear Shear Shear Shear Joint
Ratio VuTop VuTot phi*Ve Area
Major Shear(V2) N/A N/A N/R N/A N/A
Minor Shear(V3) N/A N/R N/A N/A N/R

(€/5) BEAM/COLUMN CAPACITY RATIOS

Major Minor
Ratio Ratio
N/A N/A

Figura 29: Verificaciones de pilotes para cuantia de 0.5%.
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Ingenirinsupervisi thenica s nervrtoria

0.9

0.7

0.5}

0 AR TN O T8N AR TR M0 T 1A T 1A TN 10V T8 ORI TOA TSy

Figura 30: Verificaciones de ratios de caissons.

Marzo 2026 Analisis y disefo estructural 44



insut MUROS ViA INTERNA

3. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 2.0 METROS

3.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.25m y altura
maxima 2.00m), zarpa (espesor de 0.35 m y 2.05 m de ancho) y elementos tipo frame para
identificar los caissons de 1.2m separados 3.60m y las vigas de cimentacion de 1.50x1.20.

Figura 31: Vista 3D modelo de muro de contencion.
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1.80

3.60

MUROS ViA INTERNA

1.79

Figura 32: Vista en planta de muro de contencion.

Marzo 2026
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3.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 33: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

I:] Switch To Advanced Property Display

Cancel

Figura 34: Material utilizado demas componentes.

Marzo 2026 Analisis y disefo estructural 48



InSUt MUROS VIA INTERNA

3.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

B Shell Section Data X
Section Name Muro e=25cm Display Color .
Section Notes Wodify/Show..
Type Thickness
© shell- Thin Membrane 0.25
() Shell- Thick Bending 0.25
. Material
O Piate Thick Material Name +  35MPa
L ——— Material Angle 0

() Shell - Layered/Noniinear
Time Dependent Properties

Set Time Dependent Properties..
Concrete Shell Section Design Parameters

Stiffness Modifiers

Modify/Show Shell Design Parameters.. Set Modifiers...

[ ok Cancel

Figura 35: Seccion transversal vastago de muro e=0.25 m.
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E Circle Section

Section Name

MUROS ViA INTERNA

Caisson 1.2m 0.5% Display Color .

Section Notes Modify/Show Notes..
Dimensions Section
Diameter (t3) :
Properties
Section Properties...
Material Property Modifiers i Dependent Eroperties—
28Mpa sinpeso Set Modifiers...

Concrete Reinforcement...

Cancel

Figura 36: Seccion transversal pilotes tipo caisson.

B Rectangular Section

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..
Dimensions Section
Depth (13 ) L2 [ L |
Width (t2) i
3 —
Properties
Section Properties...
Material Property Modifiers Time Dependent Properties...
35MPa Set Modifiers...

Concrete Reinforcement...

Cancel

Figura 37: Seccion transversal viga cim 1.50x1.20.
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MUROS ViA INTERNA

3.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULO DE ESTABILIDAD LOCAL PARA MURCS CON PILOTES

1. PARAMETRO S DE ENTRADA

MATERIALES MURD
v carerelo I
e
B |
MATERIALES DEL SUELO EN CONTACTO CON EL MUROQ
o o o SR VE e
Sl cos @ + Veos® a—cos® @

0.00{firguio d frcibn enbve el suiny & muro
0 F‘ = con eS8 A Voot a—cos ¢’

25 » cos & = V/'cos® a—cos® ¢
[ FARAmETROSSEmMICOS ]
P [
[ T e - costicente do pesén s dan tern
X . con (e fFrenifi- 0 - & =
0207
reliracion d la cam intema del mura 51 2
& anguio = %) o
e Okobe B

SUELO CIRCUNDANTE AL PILOTE

18.00|

Estraod

Estrtod

Estrio ponderado

METODO RANKINE PARA EMPUJE AGTIVO Y PASIVD. PARA EL GOMPONENTE SiSMIGO MONONOBE - OKABE
Z

ESTABILIDAD LOCAL DEL MURC

GEOMETRIA

200

000

025

118

058

025

035

000

000

Scbecaga

1500

Dismetro pildte

120

ElEIE HEIEAEIEIEIEIEIE]

Longtud piots

1800

S eparacion pildes

EE F—e—lnb—e—

Medio perimeteo 5 vperfic ol pikde:
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MUROS ViA INTERNA

WOMENTOS GENERADDS POR PES0S OF ELEWENTOS DEL MURD O SUELD, VERTICALES
SECCION AREA fm ) PESO [kNim) Xom) RESIS_(k-m/m]
1.00 000 000 0x 000
200 1200 0 840
30 1230 ] =5
W [ T S
500 161 000
600 100 13672
- 000 20 .1
Sumatoria Fuerzas (Noma) FilE Sumatoria fomen s 24T

MOMENTOS ACTUANTES GENERADOS SEGUN CARGAS

FUERZA Xo - Yo fm) M ACTUANTE_ (kN-mim M_RESIS_ (kN-mim}
Presion xtva 078 196 000
Scbecaga 1.18 273 0.00
SEMD (AP ) 1.08 200
Prsion pasiva Pits 1 000
Y
3 FACTOR DE SEGURIDAD AL VOLGAMENTO
Estaf Pseudoestitico
M RESIS (kh-mim} 2331 M_RESIS (kN-mim} 23135
W_ACTUA (N-m) ] W ACTUA (RN-m) B2
FSv 21963 FSv 1433 02
Cumpke Cumpke
4_FAGTOR DE SEGURIDAD AL DESLIZAMENTO
Estaf Pseudoesttico
FRESIS. (Aim) [ FRESIS. (RNim) B
F. ACTUA (Knim 2610 F. ACTUA (kNim| B
FSO 162.00 FED 133.08
Cumpe Cumpe
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3.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.

T LA Ly Upon U U
I I I

? 0.0p02 0.0po02 0.0p02

Z 0.04.02 0.0y .02 00402

I | I

8 1.641.68 1.6] 68 164 .68
68 168|168 168|168 1681168

| | | \

a4 4.44]4.44 44414 .44 444|444
44 4.4414.44 4.4414.44 4.44]4.44
21 7.21)7.21 7.2117.21 7.21)7.21
21 1.21)7.21 212 7.21)7.21
97 9.97]9.97 9.9719.97 997|997

Figura 38: Empuje activo del relleno kN/m2.
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00, 0.00, -32.@D0, 0.00, -32.D0, 0.00, -32.@D0, 0.00, -32 @B0, 0.00, -32 @10, 0.00, -32 @VO, 0.00, -32.&BO, 0.00, -32 &V, 0.00, -32 @O, 0.00, -32.0f0, 0.00, -32 @O, 0.00, -32 &VO, 0.00, -32. &V, 0.00, -32. @O, 0.00, -32.@DO, 0.00, -32.40

00, 0.00, -32 @0, 0.00, -32.D0, 0.00, -32.@00, 0.00, -32 @10, 0.00, -32 @10, 0.00, -32 @HO, 0.00, -32.&D0, 0.00, -32 &VO, 0.00, -32. @O, 0.00, -32.8f00, 0.00, -32 @10, 0.00, -32.@VO, 0.00, -32 @O, 0.00, -32.@O, 0.00, -32 &0, 0.00, -32.40

00, 0.00, -32.@D0, 0.00, -32.D0, 0.00, -32.@90, 0.00, -32 @0, 0.00, -32 @10, 0.00, -32 @0, 0.00, -32.@D0, 0.00, -32 @O0, 0.00, -32. @O, 0.00, -32.0f00, 0.00, -32 @10, 0.00, -32.@VO, 0.00, -32. &, 0.00, -32.@O, 0.00, -32.@M0, 0.00, -32.40

0.00, 0.00, -32.40 0.00, 0.00,-32.40 0.00. 0.00, -32.40
0.00, 0.00, -32.40 0.00, 0.00, -32.40 0.00, 0.00, -32.40
0.00, 0.00, -32.40 0.00, 0.00, -32.40 0.00, 0.00, -32.40

Figura 39: Peso del relleno sobre zarpa de muro kN/m?
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Insut

0.00, 4.61, 0.00

0.00, 4.61,0.00

0.00, 4.61,0.00

0.00, 4.61, 0.00

0.00, 4.61, 0.00

0.00, 461, 0.00

0.00,461,0.00

0.00, 4.61, 0.00

0.00, 4.61,0.00

0.00, 4.61,0.00

0.00, 4.61,0.00

0.00, 4.61,0.00

0.00, 4.61, 0.00

0.00, 461, 0.00

0.00, 461, 0.00

0.00, 4.61,0.00

0.00, 4.61, 0.00

0.00, 461, 0.00

0.00, 461, 0.00

0.00, 4.61, 0.00

2

Figura 40: Empuje por sobrecarga kN/m
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Insut

Figura 41: Empuje por componente dinamico. 4.75 kN/m2.
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phi (*) 32
phi(radianes) 0.56
ka 0.31
¥ [kN/m3] 18
h[m] 1.8
Empuje en a base [kN/m2] 9.96
Empuje en la cabeza [kN/m2] 0.00
Ecuaciones para el SAP CZ+D
Ecuacion1 D=
Ecuacion 2 D=
Ecuacion 3
C=
D=
Empuje de sobrecarga 15
4.61
Cargasismica
Kae 0.47
kv 0
Aead [kN/m] 4.75
Brazo 1.20

MUROS ViA INTERNA

324

Z1[m] 15
72[m] 16.8

9.96 - 15 c
0.00 - 168 c
c = 9.96 - 15 c
-5.53
92.9150

kN/m2
kN/m2

Figura 42: Cargas asignadas en modelo estructural.

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

Marzo 2026
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3{ Define Load Combinations

Load Combinations

1.20+1.6H

0.90+1.6H

1.40

1.20+1.0EH (Sismo)
0.90+1.0EH (Sismico)y+1.6EH
ENVOLVENTE

D+H+0.TE

0.50+0.TE+H

MUROS ViA INTERNA

Click to:

Add New Combo...
Add Copy of Combo...

Modify/Show Combo...

Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cancel

Figura 43: Combinaciones de carga.
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3.6. VERIFICACION DE DEFORMACIONES EN PILOTE

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj: 191
PtElm: 191

U1l =-0007

U2 = 34759
U3 =-1.3854
R1=-00049
R2 =-3.012E-06

R3=-6417E-07

Figura 44: Deformacion en pilote por combinaciéon D+H.

Pt Obj: 191

PtElm: 191

U1l =-0004

U2 = 49011
G U3=-8312
R1=-00078
R2 =-1.781E-06
R3 =-8.734E-07

Figura 45: Deformacion en pilote por combinaciéon 0.6D+H+0.7E.

Marzo 2026 Analisis y disefo estructural 59



InSUt MUROS VIA INTERNA

Pt Obj: 191
PtEim: 191

U1 =-.0007

U2 = 44126

U3 =-1.3854

R1 =-00066
R2 = -3.004E-06

R3 = -7.903E-07

Figura 46: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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5 157
o7 s
44571 #1157
57| 41518764 |
o | e
et s
—tt5f {57
- o
et i
e 157

Figura 47: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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3.8. DISENO DE ELEMENTOS ESTRUCTURALES

3.8.1. DISENO ZARPA

Figura 48: Momento M11 kN*m/m.

S e S
-7.8
* K

Figura 49: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

5§=0.003%100%35=10.50 cm*/m

Proporcionados en dos caras de muro se obtienen 5.25 cm?m por cada cara. El acero
longitudinal de campo es 1#4 cada 15 cm corrida.
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ingeniciasupervisin e ¢ nerventori

Figura 50: Chequeo de acero Ast1 bottom. 1#4 c/.15m.

Figura 51: Chequeo de acero Ast1 top. 1#4 ¢/.15m.

Figura 52: Chequeo de acero Ast2 bottom. 1#4 c/.15m.
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ingeniriasupenvsin deica ¢ nerventor

Figura 53: Chequeo Acero Ast2 top. 1#4 c/.15m.

oMn=@Asx*fy*x|d— Aé*ﬁ/
0.85*f c*bef *2
As=129*1000 _ g5 2 /m
150
As*fy

(pMn=<pAs*420*(d—

0.85%f c*bef *2

860%420
0.85%35%1000* 2
10001000

0.9%860%420 * (268.65 —

oMn= ) =85.36 kN *m/m

Se observa que de acuerdo con la Figura 48 y Figura 49 el momento resistente es mayor a
los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

o= 075%017%/35%10004268.65+1 _ ), o4 kN
1000 m
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-85,

-110

-134.

-153.

Figura 54: Cortante 1-3.

1884

134,

110

37H

-110

134

-159

Figura 55: Cortante 2-3.

Considerando que las verificaciones se deben hacer a d de la cara de los apoyos como lo
indica el reglamento las verificaciones son correctas.
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ingeniriasupenvsin deica ¢ nerventor

3.8.2. DISENO DE VASTAGO

% A

Figura 56: Momento M11 kN*m/m.

0
-2.6
-5.2
-7.8}
-104H
-13

-15.6
-18.2
208 —
234

-26.
-28.6
-31.2
<338

A S S
Figura 57: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencién.

§=0.003%100%25="7.50 cm*/m
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Proporcionados en dos caras de muro se obtienen 3.75 cm?m por cada cara.
longitudinal de campo es 1#4 cada 15 cm.

Figura 58: Chequeo de acero Ast1 bottom. 1#4 ¢/.15m.

h
Figura 59: Chequeo de acero Ast1 top. 1#4 c/.15m.

L/

MUROS VIA INTERNA

El acero

89.7
89.4
891
88.8
885
88.2
87.8
875
87.2
86.9
86.6
86.3

86.

Marzo 2026 Analisis y disefo estructural
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ingeniriasupenvsin deica ¢ nerventor

89.1

H H
Figura 60: Chequeo de acero Ast2 bottom. 1#4 c/.15m.

H H
Figura 61: Chequeo de acero Ast2 top. 1#4 c/.15m.

As*fy
0.85%f c*bef *2

OMn=@Asx*fy*|d—

_129%1000

_ 2
150 =860mm°/m

As
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OMn=@As*420*|d— As*fy
0.85*f cxbef x2
860420
0.9%x860*420*| 168.65— *
0.85*35*1000*2)
oMn= 10001000 =52.82 KN*m/m

Se observa que de acuerdo con la Figura 56 y Figura 57 y el momento resistente es mayor a
los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

oVn= 0.75%0.17 %35+ 1000 168.65+1 _ ., » kN
1000 m

Figura 62: Cortante 1-3.
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Figura 63: Cortante 2-3.

Las verificaciones de cortante son correctas.

3.8.3. DISENO DE CAISSONS

E Reinforcement Data X
Rebar Material
Longitudinal Bars AB15Gre0
Confinement Bars (Ties) AB15GrE0
Design Type
Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.09
Number of Longitudinal Bars 22
Longitudinal Bar Size #5

Confinement Bars
Confinement Bar Size 4

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

Cancel

Figura 64: Refuerzo de caissons.
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Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H A0d -= 1.20+1.0EH (Sismo)
D+H+0.7E 1.20+1.6H
ENVOLVENTE <- Remove 1.40

Automatic Design Load Combinations

E] Automatically Generate Code-Based Design Load Combinations

Can ce'

Figura 65: Combinaciones de carga usadas en el disefio de los caissons.

ACI 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: KN, m, C (Summary)

Element : 4 D=1.2 111
Secticn ID Caisson 1.2m 0.5% 8700€0. 000. Lt.Wt. Fac.=l.
Combo ID SD+1.0EH (Sismico)Ll=1 Fy=413€85.473 fys=413€85.473

0.5 RLLF=1.

Station Loc :

Phi (Compression-Spiral): 0.7§5
Phi (Compression-Tied) : 0.€5
Phi (Tension Controlled): 0.9
Phi (Shear) : 0.78
Phi (Seismic Shear): 0.€
Phi (Joint Shear): 0.85

AXIAL FORCE & BIAXIAL MOMENT CHECK FOR PU, M2, 6 M3

Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 M3
0/5 #14 3€€.444 -245.0€3 -18.777 18.777
RXIAL FORCE & BIAXIAL MOMENT FACTORS
Cm Delta_ns Delta_s 14 L
Factor Factor Factor Factor Length
Major Bending(M3) 0.511 1. 1. e
Minor Bending(M2) 0.89 1. 1. 1 1.
SHEAR DESIGN FOR VZ, V3
Rebar Shear Shear Shear Shear
Av/s Vu phi Ve phi*Vs Vp
Major Shear(V2) 0. 0.37 7€2.502 0. 0.
Minor Shear(V3) 0. 75.0€% 762.%02 0. 0.
JOINT SHEAR DESIGN
Joint Shear Shear Shear Shear Joint
Ratio VuTop VuTot phi Ve Area
Major Shear(V2) N/A N/R N/A N/A N/R
Minor Shear(V3) N/R N/R N/A N/R N/R

(€/5) BERM/COLUMN CAPARCITY RATIOS

Major Minor
Ratio Ratio
N/A N/R

Figura 66: Verificaciones de pilotes para cuantia de 0.5%.
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Ingenirinsupervisi thenica s nervrtoria

0.9

0.7 —

0.5

(0, SIS COSTX ST GOSN COSI COSPIRET QST COSTX GO OB MG (0 W CIGN (OB GO GNIE) LaST
(02050 DS G0N GOSN COST QUANN GOSP(EISI GOSN GOSI GOSTN S P ST GOSN GOSTX GOST QST OSPERSH |

Figura 67: Verificaciones de ratios de caissons.
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4. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 3.0 METROS

4.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.30m y altura
maxima 3.00m), zarpa (espesor de 0.35 m y 2.45 m de ancho) y elementos tipo frame para
identificar los caissons de 1.2m separados 3.60m y las vigas de cimentacion de 1.50x1.20.

Figura 68: Vista 3D modelo de muro de contencion.
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) )
1.80 360 1.80
Figura 69: Vista en planta de muro de contencion.
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4.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 70: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

I:] Switch To Advanced Property Display

Cancel

Figura 71: Material utilizado demas componentes.

Marzo 2026 Analisis y disefo estructural 76



InSUt MUROS VIA INTERNA

4.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

3 shell section Data x
Section Name Muro e=30cm Display Color .
Section Notes Modify/Show..
Type Thickness
© Shell - Thin Membrane 03
() shell - Thick Bending 0.3
i e Material
O Piate Thick Material Name + | 35MPa
O Membrane Material Angle 0

(C) Shell - Layered/Noniinear
Time Dependent Properties

Set Time Dependent Properties...

Concrete Shell Section Design Parameters Stiffness Modifiers

Modify/Show Shell Design Parameters. Set Modifiers

oK Cancel

Figura 72: Seccion transversal vastago de muro €=0.30 m.
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H circle Section X
Section Name Caisson 1.2m 0.5% pisplay coor [l
Section Notes. Modify/Show Notes..
Dimensions Section
Diameter (13 ) 12

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties...

28Mpa sinpeso Set Modifiers...

Concrete Reinforcement.

Cancel

Figura 73: Seccion transversal pilotes tipo caisson.
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] Rectangular Section X

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..

Dimensions Section

Depth (t3) 12

T

Width (12)

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties..

35MPa Set Modifiers..

Concrete Reinforcement.

Cancel

Figura 74: Seccion transversal viga cim 1.50x1.20.
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MUROS ViA INTERNA

4.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULD DE ESTABILIDAD LOCAL PARA MURDS CON PILOTES

1. PARAMETROS DE ENTRADA

MATERIALES MURD

y corcrato | 28 00[Nm®

iy | 200N

[Fe | 3ﬁ|\m

MATERIALES DEL SUELD EN CONTACTO CON EL MURO

y sado B W[

6" sueio e relern EER

Cswelo e relero Q00[m*

5 0.00]firgui de fricsibm entre =l susio y & muro
= FE
Ko 35
PARANETROS SSWICOS I
FGh 00|
- = Po = Yyl (1 — k) K.
ke o)
E=n 02|
e - |0 08 iciinanin 02 12 can irema demaro 18
e moto & ongui = 0%
Kas iodo Morpnobe Clabe

SUELO CIR CUNDANTE AL PILOTE

Estrao1

Estratod

Estmto ponderada

cox a—Vcos a— cos® ¢

cos & + Voot —cos &'

cos a+ Voas® a—cos? ¢

Vcost ar— cos® @'
s

iente de peesitn activa de |a
seniig e fi

Frearip— & e
£ 6 0 denio + )

- - B

—

. Ny
@' canct | g2

METODO RANKINE PARA EMPUJE AGTIVO Y PASIVO. PARA EL GOMPONENTE SISMICO MONONCBE - OKABE

2 ESTABILIDAD LOCAL DEL MURD

GEOMETRIA

300

000

030

160

033

035

T

000

a

000

SdEmcaga

Diom etro pilde

Longitud picte

Separacion pikles

Medio permeto swpefical pide 1885
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HOMENTOS GENERAL

DOS POR PES0S DE ELEMENTOS DEL MURO O SUEL

MUROS ViA INTERNA

0, VERTICALES

SECCION AREA (m3) PESO (kNim| Xo (m]
100 000 0.00 028
200 080 2160 0T
300 480 8B40 165
400 086 2058 iz
500 00D 0.00 182
600 20% 3572 i3
EAV {Compons - 000 245 Q00
‘Sumatona Fuerzas (Nom d) 6430 ‘Bumatona Momen fos Resistentes 3414
MOMENTOS ACTUAN TES GENERADOS SEGUN CARGAS
FUERZA MAGNITUD fihim, M ACTUANTE. (kN-miim, M. RESIS. (kN-m/m}
Pesion Ttva B HE5 Q.00
Sobecaga 1544 168 586 000
Ssmo AP m} 1431 223 396 000
Pesion pasiva Pibde 1 4342 56 1200 0.00 211068
0.00 000
3 FACTOR DE SEGURIDAD AL VOLCAMIENTO
Estifico Pseudpestitico
M_RESIS. [KiN-mim) 245983 M RESIS 245983
W ACTUA. [kN-m} 6052 M_ACTUA (kN-m) L
F&y 868 87 Faw 56730
Cumpie Cumpie
A. FACTOR DE SEGURIDAD AL DESLIZAMIENTO
Estafice Psewdoesistico
F.RESIS. [Rim) [N F_ RESIS. {kim) 412073
F ACTUA (Knim} 4847 F ACTUA. (khiim) 6078
FSo 9532 FsD T8
Cumpie Cumpie

Marzo 2026
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MUROS ViA INTERNA
4.5. ASIGNACION DE CARGAS

Se procede i
a asignar los empuj
jes y pesos del suel ;
o como lo indica el
reglamento.
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Figura 75: Empuje activo del relleno kN/m?
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ingeniriasupervision denica e nervntoria

\\
LR
\\

00, 00,
Gp-0-00; -008) 0,00, -%8,48-0 00, -5
0800700, ” .00, 5040 b
0.80-0°00 -50‘0 P '
Iy /

. . . . . 3 . . . 3 . . . . . . .
. . . . . . . ks . . . . . . . . o
. . . . . . . . . . . . . . . . .

0,00, 0.00, -50.40, 0.00, -50.800, 0.00, -50.8[D0, 0.00, -50.9[0, 0.00, -50.810, 0.00, -50.800, 0.00, -50.6/D0, 0.0, -50.0{D0, 0.0, -50.0D0, 0.00, -50.8D0, 0.00, -50.800, 0.00, -50.4(D0, 0.00, -50.410, 0.00, 50,410, 0.00, -50.8D0, 0.00, -50.40

. 3 . 3 . 3 . 3 . . . 3 3 . . . 2]

0,00, 0.00, -50.400, 0.00, -50.(00, 0.00, -50.aD0, 0.00, -50.9(D0, 0.00, -50.810, 0.00, -50.800, 0.00, -50.01D0, 0.0, -50.0{D0, 0.00, -50.9{00, 0.00, -50.800, 0.00, -50.8000, 0.00, -50.4(DO, 0.00, -50.4(D0, 0.00, -50.4D0, 0.00, -50.4DO, 0.00, -50.40
. . . . - - . . . 23 . - . . . . 2]

0,00, 0.00, -50.40, 0.00, -50.600, 0.00, -50.81D0, 0.00, -50.9[0, 0.00, -50.810, 0.00, -50.800, 0.00, -50.01D0, 0.0, -50.0{D0, 0.00, -50.000, 0.00, 50,600, 0.00, -50.810, 0.00, 50,400, 0.00, -50.410, 0.00, -50.4®0, 0.00, -50.8D0, 0.00, -50.40

. . . . . . . . . . K3 . . . s 3 2]

0,00, 0.00, -50.400, 0.00, -50.600, 0.00, -50.8[0, 0.00, -50.90, 0.00, -50.810, 0.00, -50.800, 0.00, -50.1D0, 0.0, -50.0{0, 0.00, -50.000, 0.00, -50.800, 0.00, -50.8100, 0.00, -50.4(DO, 0.00, -50.9(0, 0.00, -50.4D0, 0.00, -50.4DO, 0.00, -50.40

. . . . . . . . . . . . . . . . )

0.00,0.00,-50.40 | 0.00, 0.00,-50.40 | 0.00,0.00,-50.40 | 0.00,0.00,-5040

0.00, 0.00,-50.40 | 0.00, 0.00,-50.40 | 0.00,0.00,-50.40 | 0.00,0.00,-50.40

0.00, 0.00, -50.40 | 0.00, 0.00,-50.40 | 0.00,0.00,-50.40 | 0.00, 0.00, -50.40

0.00,0.00,-50.40 | 0.00, 0.00,-50.40 | 0.00,0.00,-50.40 | 0.00,0.00,-50.40

[ 2 . * L2 ®

Figura 76: Peso del relleno sobre zarpa de muro kN/m?
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0, 4.61,0041D) 4 61,(04ED) 4 61,041 461,001 4 61,041 461,

10 4 61,0410 4 61,0000 4 61,0010 4 61,000 4 61,OFD 4 61,004 4.61,

1 461,041 4 61,01 4 61, 0

po

0, 4.61,0048D 4 61,00 4 61,0 4 61, 4.61, MW 4.61,04

0, 4.61,0008D 4.61,00¢ED 4.61,M¢M 4 61,00 4.61, MW 4.61,04

i) 4 61,MFM 4 61,00400 4.61,OFM 461,040 4.61,OFN 4 61,0000 461,04

i) 4.61,MFM 4.61,00400 4.61,0FMH 461,040 4.61,QFN 461,000 4.61,04

i) 4.61,@¢m 4 61,04 4 61, 0.

i) 4.61,0¢W 4 61,0041 4 61, 0.

po

po

0, 4.61,004ID) 4 61,(04ED) 4 61,04 461,041 4 61,041 4.61,0

10 461,041 4 61,0000 4 61,001 4 61,000 4 61,OFD 4 61,004 4.61,0

1 461,041 4 61,0qW 4 61, 0

po

0, 4.61,004HD) 4 61,0041 4 61,041 4 61,0041 4 61,041 461,04

1) 461,041 4 61,0001 4 61,000 4 61,000 4 61,OFD 4 61,004 4.61,

) 461,041 4 61,001 4 61, 0

po

0, 4.61,00480 4.61, (WD) 4.61,@YM 461,00 4.61,0¢M 461,04

i) 4.61,0¢M 4.61,00400 4.61,0FM 4.61, 040 4.61,OFD 4.61,0§H0) 461,04

i) 4.61,04M 461,040 4 61, 0

po

Figura 77: Empuje por sobrecarga kN/m?2

2 L 2 & 9 L
0.00,4.61,0.00 | 0.00,4.61,000 | 0.00, 461,000 | 000,461,000 | 000, 461,000 | 000, 461,000 | (
0.00,461,000 | 000,461,000 | 000, 461,000 | 000,461,000 | 000, 461,000 | 000, 461,000 | (
0.00, 4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00, 461,000 | (
0.00, 4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,000 | 0.00,4.61,0.00 | 0.00, 461,000 | (

> L2 4 L
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2

Figura 78: Empuje por componente dinamico 13.18 kN/m?.
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MUROS ViA INTERNA

phi (%) 32
phi{radianes) 0.56
ka 0.31
Y [kN/m3] 18
h[m) 28
Empuje en la base [kN/m2] 1549
Empuije en la cabeza [kN/mZ2] 0.00
Ecuaciones para el SAP CZ+D Z1[m] 15
z2[m] 18
Ecuacion 1 D= 15.49 - 15 c
Ecuacion 2 D= 0.00 - 18 c
Ecuacion 3 -18 c = 15.49 - 15 [
C= -5.16
D= 92.9150
Empuje de sobrecarga 15 kN/m2
4.61 kN/m2
Cargasismica
Kae 0.47
kv 0
Aead [kN/m) 1148
Brazo 1.87

Figura 79: Cargas asignadas en modelo estructural.

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

Marzo 2026
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3{ Define Load Combinations

Load Combinations

1.20+1.6H

0.90+1.6H

1.40

1.20+1.0EH (Sismo)
0.90+1.0EH (Sismico)y+1.6EH
ENVOLVENTE

D+H+0.TE

0.50+0.TE+H

MUROS ViA INTERNA

Click to:

Add New Combo...
Add Copy of Combo...

Modify/Show Combo...

Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cancel

Figura 80: Combinaciones de carga.
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4.6. VERIFICACION DE DEFORMACIONES EN PILOTE

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj: 191

Pt Elm: 197

U1 =-.0004

Uz2=6441

U3 =-21262

R1 00085

R2 = -2.724E-06
R3 = -8.564E-07

I
1
1
1
1
1
1
1
1
1
1

B e e NI A e e . A i e ]

Figura 81: Deformacion en pilote por combinaciéon D+H.

Pt Obj: 191

Pt Elm: 191

U1 =-.0001
Uz2= 107842
U3 =-12757
R1 00176
R2 =-1.6E-06
R3=-8.818E-07

I
I
|
I
I
I
|
l

Jocesnnceifaccnesaffencacnce ficecescasificoncanefifccaincaificatacnacificncaacanfl)

¥

Figura 82: Deformacion en pilote por combinacién 0.6D+H+0.7E.
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Pt Obj: 191

Pt Elm: 191

U1 =-.0003

U2 = 94026
U3 =-21262

R1 0014

| R2=-2716E-06
T R3=-8843E-07

I
I
I
I
I
I
I
I
I
I

Figura 83: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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4.7. FUERZAS AXIALES EN CAISSONS POR CARGAS DE SERVICIO

Coff) 031,
LA LA
B3 ¥ B3
LA LA
B63.7F B63.7F
|44 63720841
BINT WE T
| 4 | A
B3TEF 6372
| 4 | A
B3 ¥ B3
LA LA
B3 ¥ B3
LA LA
B3 B3
LA LA
B3 G3TE
| 4 | A
B3TEF 6372
| 4 | A
637 637
LA LA
B63.7F B63.7F
LA LA
B3 B3
| 4 | A
B3TEF 6372
LA LA
B3 ¥ B3
LA LA
By 1 B63.7F
LA LA
B63TF B63TF
LA LA
6312 6312
| 4 | A
B3 ¥ B3
A A
[ |-
_ _

Figura 84: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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4.8. DISENO DE ELEMENTOS ESTRUCTURALES

4.8.1. DISENO ZARPA

Figura 85: Momento M11 kN*m/m

Figura 86: Momento M22 kN*m/m

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

§=0.003%100%35=10.50 cm’*/m
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ingenirisupervisionéenica e mervrt

Proporcionados en dos caras de muro se obtienen 5.25 cm?m por cada cara. El acero
longitudinal de campo es 1#4 cada 12.5 cm corrida.

Figura 87: Chequeo de acero Ast1 bottom. 1#4 c/.125m

Figura 88: Chequeo de acero Ast2 bottom. 1#4 c/.125m
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Ingrler supaviséotirca s tarerors
106
105
105
104
104
103,
110
109.
109
108.
108,
107.
107.
106.
106.
105.
105.
104
104.
103.

Figura 89: Chequeo de acero Ast1 top. 1#4 c/.125m

Figura 90: Chequeo de acero Ast2 top. 1#4 ¢/.125m
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ingeniriasupenvsin deica ¢ nerventor

210.
210.
209
209
209.
209.
208.
208.
208
208,
207.
207
207.

206

Figura 91: Acero adicional Ast2 top. 1#4 c/.125m

OMn=@As*fy*|d— Aé*ﬁ/
0.85%f cxbef x2
As=12921900 _ 1035 tm?/m
125
Asxfy

goMn=(pAs*420*(d—

0.85%f cbef *2

1032x420
0.85%35%x 10002

1000°

0.9%1032%420%|268.65 —

oMn= ) =101.96 kN *m/m

Se observa que de acuerdo con la Figura 85 y Figura 86 el momento resistente es mayor a
los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

oVn= 0.75+0.17 '35+ 1000+268.65+1 _ 1o s kN
1000 m
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Figura 92: Cortante 1-3

Figura 93: Cortante 2-3

Considerando que las verificaciones se deben hacer a d de la cara de los apoyos como lo
indica el reglamento las verificaciones son correctas.
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4.8.2. DISENO DE VASTAGO

Figura 94: Momento M11 kN*m/m.

Figura 95: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencion.

§=0.003%100%30=9.00 cm*/m

Proporcionados en dos caras de muro se obtienen 4.50 cm?m por cada cara. El acero
longitudinal de campo es 1#4 cada 12.5 cm.
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s supervisén écnica e nterventors

107.

Figura 96: Chequeo de acero Ast1 bottom. 1#4 ¢/.125m.

Figura 97: Chequeo de acero Ast1 top. 1#4 ¢/.125m.
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Figura 98: Chequeo de acero Ast2 bottom. 1#4 ¢/.125m.

Figura 99: Chequeo de acero Ast2 top. 1#4 c/.125m.
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ingeniriasupenvsin deica ¢ nerventor

270.
269.
269.|
268.

268,
267.
266.
266.
265
265.
264.
264.
263,
262.
Figura 100: Acero adicional Ast2 top. 1#4 c/.125m.
OMn=@Asx*fy*|d— Aé*ﬁ/
0.85*f c*bef *2
_129%1000 _ 2
As——125 =1032mm°/m
OMn=@pAs*420%*|d— Aﬁg*ﬁ/
0.85*f c*bef *2
1032420
0.9%1032%420%|218.65—
0.85%35%x 10002
oMn= =82.45 KN *m/m
10001000

Se observa que de acuerdo con la Figura 94 y Figura 95 el momento resistente es mayor a
los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17#/35%1000%218.65%1 _ ., oo kN
1000 m
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Figura 101: Cortante 1-3.

Figura 102: Cortante 2-3.

Las verificaciones de cortante son correctas.
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4.8.3. DISENO DE CAISSONS

E Reinforcement Data X
Rebar Material
Longitudinal Bars AB15Gre0
Confinement Bars (Ties) +  AB15Gre0
Design Type
Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.09
Number of Longitudinal Bars 22
Longitudinal Bar Size #5

Confinement Bars
Confinement Bar Size 4

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

Cancel

Figura 103: Refuerzo de caissons.
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Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H 1.20+1.0EH (Sizmo)
D+H+0.7E 1.20+1.6H
ENVOLVENTE 1.40

Automatic Design Load Combinations

C] Automatically Generate Code-Based Design Load Combinations

Cancel

Figura 104: Combinaciones de carga usadas en el disefio de los caissons.

ACI 318-14 COLUMN SECTICN DESIGN Type: Sway Special Units: EN, m, C {Summazy)

Element -] de=0.111

Section ID : Caisson 1.2m 0.5% 22000, Lt.Wt. Fac.=1.
Combo ID : 0.SD+1 . 0E Fy=412€85.472 fys=413€285.472
Station Loc - 0.5

Phi [Compression-Spiral): 0.

Phi (Compression-Tied) : 0.€5
Phi (Tension Controlled): 0.3
Phi (Shear) : 0.78
Phi (Seismic Shear): 0.€
Phi (Joint Shear) : 0.85

AXIAL FORCE & BIAXIAL MCOHMENT CHECE FOR PU, M2, M3

Capacity Design Design Design Minizum Minizum
Ratioc Pu M2 M2 M2 M2
0/S #14 5€2.3335 -755.523 23.317 z8.817 23.817

A¥IAL FORCE & BIRXIAL MOMENT FACTORS

cm Delta_ns Delta_s K L

Factor Factor Factor Factor Length

Major Bending(M3) 0.4 1. 1. 1. 1.

Minor Bending(M2) 0,963 1. 1. 1. 1.
SHERR DESICN FOR VI, V3

Rebar Shear Shear Shear

Ru/s phi*ve phi*Vs p

Major Shear({Vz) a. o. a.

Minor Shear({V3) a. o. a.

JOINT SHEAR DESIGN

Joint Shear Shear Shear Shear Joint

Ratio VuTep VuTot phi*Ve Area

Major Shear(vz) /R R /R WR /R

Minor Shear({V3) H/R H/R H/R N/R /R

{€/5) BERM/COLUMN CRPRCITY RRTIOS

Major Minoz
Ratio Ratic
N/R N/R

Figura 105: Verificaciones de pilotes para cuantia de 0.5%.
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Figura 106: Verificaciones de ratios de caissons.

MUROS ViA INTERNA
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MUROS ViA INTERNA

5. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 3.50 METROS

5.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.30m y altura
maxima 3.50m), zarpa (espesor de 0.35 m y 2.50 m de ancho) y elementos tipo frame para
identificar los caissons de 1.2m separados 3.60 m y las vigas de cimentacion de 1.50x1.20.

Figura 107: Vista 3D modelo de muro de contencion.
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JUNTADE |
CONSTRUCCION

Figura 108: Vista en planta de muro de contencién.
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5.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 109: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

I:] Switch To Advanced Property Display

Cancel

Figura 110: Material utilizado demas componentes.
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5.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

B shell Section Data *
Section Name Muro e=30cm .
Section Notes Modify/Show...
Type Thickness
Membrane 0.3
Bending 0.3
Material
Material Mame 35MPa
Material Angle 0.

Time Dependent Properties

Set Time Dependent Properties...

Concrete Shell Section Degign Parameters Stiffness Modifiers

Modify/Show Shell Design Parameters... Set Modifiers.

Cancel

Figura 111: Seccion transversal vastago de muro €=0.30 m.
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H circle Section X
Section Name Caisson 1.2m 0.5% pisplay coor [l
Section Notes. Modify/Show Notes..
Dimensions Section
Diameter (13 ) 12

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties...

28Mpa sinpeso Set Modifiers...

Concrete Reinforcement.

Cancel

Figura 112: Seccidn transversal pilotes tipo caisson.
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] Rectangular Section X

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..

Dimensions Section

Depth (t3) 12

T

Width (12)

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties..

35MPa Set Modifiers..

Concrete Reinforcement.

Cancel

Figura 113: Seccién transversal viga cim 1.50x1.20.

Marzo 2026 Analisis y disefo estructural 110



iInsut MUROS ViA INTERNA

5.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA GALGULO DE ES TABILIDADLOGAL PARA MURDS GON PILOTES
| ‘L PARANMETROS DE ENTRADA
MATERIALES MURO
yoorcreto 2400 [N
i 42000 M2
w 3500 Mo

MATERIALES DEL SUELO EN CONTACTD CON EL MURD

¥ suei de eleo AB00 kN
de eleno 20 Ko=cosa
o de relleno 000
[l] feiczion ertredl sugloy &l muo -
e K. = cos =0 Vicos® o —cos® "
= cos o — Vicos"ax—cos® ¢’

cos &V om? @ cos? ¢

cos a + Veos - cos” ¢’

PARANETROS SISMICOS

PGA 0.20| .
: " de de presisn sctiva de Ia tiesra

K 0 P, = lyH* (1 - kK., . sen'( + fi- 6)

Ky 0.00] . . , Jeei Bnoc

Eoema 0207 oo B foand - 8- B | Lo i F- @ e+ 0

| Arguilc: de inclinacion de b corairtema del mumo i d

M &5 recto & anguio = 90F)

ke 0445 MetooMororabe Olkabe bkl

SUELD CIRCUNDANTE AL FILOTE
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Insut MUROS VIA INTERNA
MOMENTOS GENERADOS POR PES0S DE ELEMENTOS DEL MURO O SUELO, MERTICALES
SECCION AREA fim3 PESD {khim) M_RESIS {idV-mém)

100 000 [+10] [+10]

200 105 520 1E80

300 560 080 ri36

400 g 00 ik

S00 000 00 (10
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FUERZA HAGNITUD fkiNim) Xo- Yo fm) M. ACTUANTE. (k-mim) M. RESIS. (kN-mvm)
Presion adiva 4099 iz 260 (10
e 1774 315 000
Sismo (AP, } 1290 4851 (10
PresonpasivaPide 1 4425 000 21068
000 (10
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MUROS ViA INTERNA

5.5. ASIGNACION DE CARGAS

Se procede i
a asignar los empuj
ujes y pesos del s [
uelo como lo indi
ica el reglamento

o oo oo repor—71 3 1
- “ - -

q o d . ao 9 o ' . “ode Toden Todor o

LG 2] s ST s Gk R L 2 6} o7 A T G
« - - “— — - — — - —

o tejer 18 o tefer  tefer LT vober Tuofer  tefer  te[er tofT 1efer 1€

o7 rramrs T CEE G e 161

Toler  derjier  TEIfIeT e TEEG T &
— «
- P A e
T Y
—
—— —
Lo rafm 72
720 7.20] 7.20 7.20)
7. 720f 20 20)7.20 7.20f 20 E 2 - .
.20 7.20f7-20 7.20f7-20 7.2047 20 0| €\_— e-\
554
€\\ (\ . 0.0 08 gof o8
— — g B B &5
é“‘ b o o8l .0 } oap ¢
i P o i ) [] 88 o.08p 98 oo 999 %e 994
- ep s o 9 ool .08 o ogp o8 o8P ¢ .
THEE] rrunr L &
A |0 9.0610.60 0.069.90 i
T & I o i il N
127273 12.74
o~ &~ varders 12T
1274273 1274273
P 1 I %
E b b

12rgaTs 127RT3 [
=t 2 )

«l 4 &Ei\;; 55}

15
P PPREE S
A L =
— is. =L B i
o T

<
< < I it )

Figura 114: Empuje activo del relleno kN/m?
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insut MUROS ViA INTERNA

B i e o
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Figura 115: Peso del relleno sobre zarpa de muro kN/m?
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Figura 116: Empuje por sobrecarga kN/m?
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Figura 117: Empuje por componente dinamico 15.95 kN/m?.
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59.4
phi (®) 32
phi(radianes) 0.56
ka 031
¥ [kN/m3] 18
h[m] 3.3
[ Empujcenlabase[kN/m2] | 1825 |
[ Empuje enla cabeza[kN/m2] | 000 |
Ecuaciones para el SAP CZ+D Z1[m] 15
72[m] 18.3
Ecuacion 1 D= 18.25 - 15 C
Ecuacion 2 D= 0.00 - 183 C
Ecuacion 3 -18.3 c = 18.25 - 15
C= -5.53
D= 101.2110
Empuje de sobrecarga 15 kN/m2
461 kN/m2
Carga sismica
Kae 047
kv 0
Aead [kN/m] 15.95
Brazo 2.20

Figura 118: Cargas asignadas en modelo estructural.

MUROS ViA INTERNA

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.
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3{ Define Load Combinations

Load Combinations

1.20+1.6H

0.90+1.6H

1.40

1.20+1.0EH (Sismo)
0.90+1.0EH (Sismico)y+1.6EH
ENVOLVENTE

D+H+0.TE

0.50+0.TE+H

MUROS ViA INTERNA

Click to:

Add New Combo...
Add Copy of Combo...

Modify/Show Combo...

Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cancel

Figura 119: Combinaciones de carga.
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InSUt MUROS VIA INTERNA

5.6. VERIFICACION DE DEFORMACIONES EN PILOTE

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj: 191
Pt Elm: 191
U1 =-.0004
Uz = 92922
@ U3=-23632 »
R1 00134
| R2=-2826E-06
1 R3=-3176E-07

Figura 120: Deformacion en pilote por combinacion D+H.

Pt Obj: 191
Pt Elm: 191
U1 =-.0001
U2 = 14.4741
@ U3=-1.4179 "
R1 00242
R2 = -1.658E-06

7 R3=-9411E-07

Figura 121: Deformacion en pilote por combinacion 0.6D+H+0.7E.
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InSUt MUROS VIA INTERNA

Pt Obj: 191
Pt Elm: 191
U1 =-0003
Uz = 128761
3 23632
Y R1--002 !
R2 =-2 817E-06
T R3=-9555E-07

Figura 122: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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iInsut MUROS ViA INTERNA

5.7. FUERZAS AXIALES EN CAISSONS POR CARGAS DE SERVICIO
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Figura 123: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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MUROS ViA INTERNA

5.8. DISENO DE ELEMENTOS ESTRUCTURALES

5.8.1. DISENO ZARPA

2.5

-35

Figura 124: Momento M11 kN*m/m.

08

0.8

24

32

4.8

6.4

72

58

-96

Figura 125: Momento M22 kN*m/m.
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&m\\ iInsu t MUROS VIA INTERNA

ingeniriasupenvsin deica ¢ nerventor

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

§=0.003%100%35=10.50 cm*/m

Proporcionados en dos caras de muro se obtienen 5.25 cm?*m por cada cara. El acero
longitudinal de campo es 1#4 cada 12.5 cm corrida.

110,
108,
108.
108
108
107,
107.

106.

105

105,

Figura 126: Chequeo de acero Ast1 bottom. 1#4 ¢/.125m
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\ !nsut MUROS ViA INTERNA

s supervisén écnica e nterventors

Figura 127: Chequeo de acero Ast1 top. 1#4 c/.125m

110.
108.
108.
108.
108.
107.
107.
106.
106.
105.

1056,

Figura 128: Chequeo de acero Ast2 bottom. 1#4 ¢/.125m
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s supervisén écnica e nterventors

\ !nsut MUROS ViA INTERNA

110
109
109
108
108
107

105

107.
105.

|
|
|
|

103

Figura 129: Chequeo de acero Ast2 top. 1#4 ¢/.125m

270

Figura 130: Acero adicional superior en sector del caisson Ast2 top. 1#5 c¢/.125m
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InSUt MUROS VIA INTERNA

As*fy
0.85%f cxbef *2

(pMnZ(pAs*ﬁ/*(d—

1291000
125

As =1032mm°/m

OMn=@pAs*420*|d — As*fy
0.85*f cxbef x2

1032x420
0.85%35%x1000%2

1000°

0.9%1032%420 *(268.65 -

oMn= ) =101.96 kN *m/m

Se observa que de acuerdo con la Figura 124 y Figura 125 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

oVn= 0.75%0.17 %35+ 1000+ 268.65 1 :202.64M
1000 m

159

134,

110

85.

61

37

-61

-85.

110

-134

Figura 131: Cortante 1-3
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InSUt MUROS VIA INTERNA

159.

134

110
85,

61

-37

-61.

-85.

-110
-134.

-159.

Figura 132: Cortante 2-3

Considerando que las verificaciones se deben hacer a d de la cara de los apoyos como lo
indica el reglamento las verificaciones son correctas.
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N insut MUROS ViA INTERNA

ingeniriasupenvsin deica ¢ nerventor

5.8.2. DISENO DE VASTAGO

N | B
P ks
4 y

Figura 133: Momento M11 kN*m/m.

48
56,

64

=12

88

96

Figura 134: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencién.

§=0.003%100%30=9.00 cm*/m
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\ Insut MUROS VIA INTERNA

ingeniciasupervisin e ¢ nerventori

Proporcionados en dos caras de muro se obtienen 4.50 cm?m por cada cara. El acero
longitudinal de campo es 1#4 cada 12.5 cm.

Figura 135: Chequeo de acero Ast1 bottom. 1#4 c/.125m.

Figura 136: Chequeo de acero Ast1 top. 1#4 c/.125m.
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\ !nsut MUROS ViA INTERNA

s supervisén écnica e nterventors

Figura 137: Chequeo de acero Ast2 bottom. 1#4 ¢/.125m.

107.

106.

Figura 138: Chequeo de acero Ast2 top. 1#4 ¢/.125m.

Marzo 2026 Andlisis y disefio estructural 130



“ mnsut MUROS ViA INTERNA

ingeniriasupenvsin deica ¢ nerventor

208.

Figura 139: Acero adicional cara interior Ast2 top. 1#4 ¢/.125m.

Asx*fy
0.85%f cxbef *2

qoMn:<pAs*fy*(d—

_129%1000

_ 2
Tt =1032mm°/m

As

Asxfy
0.85%f c*bef *2

¢Mn=<pAs*420*(d—

1032x420 "
0.85%35%x1000%2
1000%1000

0.9%1032%420%|218.65—

oMn= =82.45 KN *m/m

Se observa que de acuerdo con la Figura 133 y Figura 134 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

oVn= 0.75+0.17%/35%1000+218.65%1 _, .\ oo kN
1000 m
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InSUt MUROS VIA INTERNA

Figura 140: Cortante 1-3.

Figura 141: Cortante 2-3.

Las verificaciones de cortante son correctas.
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insut MUROS ViA INTERNA

5.8.3. DISENO DE CAISSONS

E Reinforcement Data X
Rebar Material
Longitudinal Bars AB15Gre0
Confinement Bars (Ties) +  AB15Gre0
Design Type
Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.09
Number of Longitudinal Bars 22
Longitudinal Bar Size #5

Confinement Bars
Confinement Bar Size 4

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

Cancel

Figura 142: Refuerzo de caissons.
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MUROS ViA INTERNA

Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H 1.20+1.0EH (Sizmo)
D+H+0.7E 1.20+1.6H
ENVOLVENTE 1.40

Automatic Design Load Combinations

C] Automatically Generate Code-Based Design Load Combinations

Cancel

Figura 143: Combinaciones de carga usadas en el disefio de los caissons.

ACI 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: Tonf, m, C (Summazy)

Element H- D=1
Section ID : Caissom l.2m 0.5% 2€040.29 Lt.Wt. Fac.=1.
Combo ID : 0.5D+1.0 {Sismico)L=1. Fy=42124.178 2le4.178

Station Loc : 0.5 RLLF=Ll.

ompression-Tied) :
ension Controlled) :

Phi (Joint Shear) :

BAXTIAL FORCE & BIAXTAL MOMENT CHECK FOR PU, M2z M3

Capacity Design Design Design Minimum Minimum
Ratio Pu Mz M3
0/S #14 £€3.742 -103.301 2€€

AXIAL FORCE & BIARXIAL MOMENT FRCTORS

Cm  Delta ns Delta s K L

Factor Factor Factor Factor Length

Major Bending| 0.4 1. 1. 1. 1.

Mincr Bending| 0.9EL 1. 1. 1. 1.
SHERR DESIGN FOR V2,73

Rebar Shear Shear Shear Shear

Rv/s Yu phi*Ve phi*Vs Ve

Major Shear(VZ) o. 0.018 75.055 a. a.

Minor Shear (V3) 0. 10.€15 75.055 a. a.

JOINT SHERR DESIGN

Joint Shear Shear Shear Shear Joint

Ratio TuTop VuTot phi*Ve Zrea

Major Shear (VZ /R /R H/R /R MR

Minor Shear (V3) /R /R H/R W/R /R

{€/5) BERM/COLUMN CRPRCITY RATIOS

Major Minox
Ratio Ratio
/R /A

Figura 144: Verificaciones de pilotes para cuantia de 0.5%.
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MUROS VIA INTERNA

0.7
05

L - 3 - - - - - “ . & “ - - )
?B+9 _A.Lm. :.L.m. (wtsio) _..Lm_ _,.L.e ;.Le i5es0) (4 tsioh (%tsiol (wisio) (nisio) (%ts'0) (+4slol (%ts'0) (wisio} (rtslok (uisioh (uesn)

. J 0 LR T ———4 4 44— 44 .+ 4
?L.o: 50) (Wi e:;..aﬂo:taz_:s!e:f.ﬂa_ A..GM:..GE...EB (%50) (+65/0) (%050) (%650} (%49°0) (%650} (1$'0k (%450} (%ew0)

Figura 145: Verificaciones de ratios de caissons.
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MUROS ViA INTERNA

6. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 4.00 METROS

6.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.40m y altura
maxima 4.00m), zarpa (espesor de 0.40 m y 3.00 m de ancho) y elementos tipo frame para
identificar los caissons de 1.2m separados 3.60 m y las vigas de cimentacion de 1.50x1.20.

Figura 146: Vista 3D modelo de muro de contencion.
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insut MUROS ViA INTERNA

TA DE CONSTRUC
JUNTA DE CONSTRUCCION

ZARPA b -a0cmy

Figura 147: Vista en planta de muro de contencién.
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Insut

6.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 148: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

D Switch To Advanced Property Display

Cancel

Figura 149: Material utilizado demas componentes.
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6.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

B Shell Section Data X
Section Name Muro e=40cr .
Section Notes Modify/Show...
Type Thickness
Membrane 0.4
Bending 0.4
Material
Material Name 3SMPa

Material Angle

Time Dependent Properties
Set Time Dependent Properties...
Concrete Shell Section Design Parameters Stiffness Modifiers
Modify/Show Shell Design Parameters... Set Modifiers...

Cancel

Figura 150: Secciodn transversal vastago de muro e=0.40 m.
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H circle Section X
Section Name Caisson 1.2m 0.5% pisplay coor [l
Section Notes. Modify/Show Notes..
Dimensions Section
Diameter (13 ) 12

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties...

28Mpa sinpeso Set Modifiers...

Concrete Reinforcement.

Cancel

Figura 151: Seccidn transversal pilotes tipo caisson.
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] Rectangular Section X

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..

Dimensions Section

Depth (t3) 12

T

Width (12)

Properties

Section Properties...

Material Property Modifiers Time Dependent Properties..

35MPa Set Modifiers..

Concrete Reinforcement.

Cancel

Figura 152: Seccion transversal viga cim 1.50x1.20
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MUROS ViA INTERNA

6.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA GALGULD DE ESTABILIDAD LOGAL PARA WUROS GON PILOTES

1. PARAMETROS DE ENTRADA

MATERIALES MUROD

MATERIALES DEL SUELO EN CONTACTO CON EL MURD

18.00/kN/m*
@' 5ueio de rellero 3200
c [ L D.00kN/m=*
5 (*) D.00|Argui de
o [ F‘
ko 225

PARAMETROS SISIMICOS

02|

o2

0.00]

0207

P = yH (1 - k) K,

|

& anguio s 207

a cam intema del muro i &

0440

mu o
Metodo Mononcbe Oliabe

SUELD CIRCUNDANTE AL PILOTE

Estrao

Estrdod

Estrio ponderado

cos
K o5 a
cos o +
- cos at
Ky = cos
cos

Voo a—cos ¢

Veos* a—cos® ¢°

VeosTa—cos? g

Veota cor &

K= coeficiente de presisn sctiva de [ tierm
somiigs fi— &)

o o ancs

con Decnt Facnifi - 0

METO DO RANKINE PARA EMPUJE ACTIVO Y PASIVO, PARA EL COMPONENTE Si5MICO MONON OBE - OKABE

2 ESTABILIDAD LOGAL DEL MURD

&1

GEOMETRIA

000

040

160

060

040

040

000

000

1500

120

1800

EJEIEEEIEIEIEIEIEIEIE]
E)

360
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MOMENTOS GENERADOS POR PESOS DE ELEMENTOS DEL MURO O SUELO, VERTICALES
SECCION AREA [m 7} PESO (khim)} Xo (m} M. RESIS. (RiN-mim)
1.00 000 000 0.0 oo
200 152 3648 0.80 018
300 608 9.4 1.80 196.99
400 104 2408 130 T45
500 000 000 20 oo
600 2036 3572 1% 17643
EAV {Comporente verfical empuje acfva) - 0.00 260 0o
‘Bumatoria Fuerzas (Nom a) 306.60 ‘Sumatoria Momen ipa Resiatentes 435.08
MOMENTOS ACTUAN TES GENERADOD S SEGUN CARGAS
FUERZA MAGNITUD kNfm } Xo - Yo fm, M ACTUANTE. {kN-mifm }
Pesidn xtva 45 TR 2 B9
Sobecaga 193 A 65
§5mo {AF w) 28 298
Pesion posiva Pints 1 434235 0.00
0.00
3 FACTOR DE S3EGURIDAD AL VOLCAMIENTO
Estifico Psevdoestitico
M. RESIS. (WN-mim} M. RESIS. (kN-mim}
M_ACTUA [RN-m) W ACTUA. [RN-m)
F5v FSv
4. FACTOR DE SEGURIDAD AL DESLIZAMIENTO
Estafco Pseudoestatico
F_RESIS. (RiVim] [T F_RESIS. (R/m) [
F. ACTUA (Knim} 68 1 F ACTUA (kNim} 06
Fno 65 19 Fsn 4802
Cumpe Cumple
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6.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.

96 998996 996P96 9996 99696
73 1279273 1273273 1274273 1273273
73 1278273 1274273 1278273 127'273

49 1549549 1549549 1549549 1549549
49 1549549 1549549 1549549 15"549

26 1824826 1824826 1824826 1824826

26 ‘IEMZE 18.248 26 185'526 152‘526

02 2100102 2103102 2102102 2102102

Figura 153: Empuje activo del relleno kN/m?
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[ 2 L L 4 * *
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0.00, 0.00, -68.400.00, 0.00, -68.400.00, 0.00, -68.400.00, 0.00, -68.400.0

* L] L * L

Figura 154: Peso del relleno sobre zarpa de muro kN/m?
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0.0p, 4.60,aboa 60,ah0a 60,aP0e.60,apoa 60,408 60,@hoa 60,apoa 60,aDoa 60,ahoa 60,aHoa 60,aPa 60,apoa.60,apoa 60,apoe 60,apoa 61, .00

0.0, 4.60,@p0a 60,apoa 60,aH0a 60,apoa 60,apoa 60,aoa 60,ahoa 60,appe 60,@Poa 60,apoa 60,aHoa 60,apoa 60,aH0a 60,@poa 60,apoa 61, .00

0.0, 4.60,aboa 60,ahoa 60,ah0e.60,apoa 60,408 60,@hoa. 60,aD0a 60,ahoa. 60,ahoa 60,ahoa.60,ahoa 60,apoa.60,apoa.60,adoe 60,ahoa 61, .00

0.0, 4.60,apoa 60,ah0a 60,ah0e.60,apoa 60,ap08.60,@Hoa 60,aD0a 60,aD0a.60,ahoa.60,ahoa.60,aha 60,apoa.60,ap0a.60,apoe 60,apoa 61, ¢.00

0.0p, 4.60,ap0a.60,ap0a.60,aP00.60,apoa.60,ap08.60,@P0a.60,8p0a.60,aDa.60,apoa.60,aP0a.60,aPa.60,apoa.60,ap0a.60,apoe.60,apoa 61, .00

0.0p, 4.60,apoa.60,ap0a.60,aP00.60,apoa.60,ap0a.60,@Poa.60,apoa.60,ana.60,apoa.60,apoa.60,aPa.60,apoa.60,ap0a.60,apoe.60,apoa 61, .00

0.0p, 4.60,apoa.60,ap0a.60,aP0e.60,apoa.60,ap0a.60,@Poa.60,apoa.60,ana.60,apoa.60,apoa.60,aPe.60,apoa.60,ap0a.60,apoe 60,apoa.61, .00

0.0p, 4.60,apoa.60,apoa.60,aP0e.60,apoa.60,ap0a.60,aPoa.60,apoa.60,ana.60,apoa.60,apoa.60,aPpe.60,apoa.60,apoa.60,apoe 60,apoa.61, 4.0

o

10.00, 4.61, 0.00.00, 4.61, 0.00{0.00, 4.61, 0.000.00, 4.61, 0.00[.00, 4 61, 0.00{0.00, 4 61, 0.000.

10.00, 4.61, 0.000.00, 4.61, 0.

o

0{0.00, 4.61, 0.

(=3

00.00, 4.61, 0.000.00, 4.61, 0.00{0.00, 4.61, 0.000.

=]

0.00, 4.61, 0.000.00, 4.61, 0.00{0.00, 4.61, 0.000.00, 4.61, 0.000.00, 4.61, 0.00/0.00, 4.61, 0.000.

10.00, 4.61, 0.000.00, 4.61, 0.00{0.00, 461, 0

o

0[0.00, 4.61, 0.000.00, 4.61, 0.00[0.00, 4.61, 0.000.

o

10.00, 4.61, 0.000.00, 4.61, 0.00{0.00, 4.61, 0.000.00, 4.61, 0.000.00, 4.61, 0.00/0.00, 4.61, 0.000

L « > > >

Figura 155: Empuje por sobrecarga kN/m?
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Figura 156: Empuje por componente dinamico 21.15 kN/m?2.

148

Analisis y disefo estructural

Marzo 2026




phi %) 2
phi{radianes) 0.56
ka 0.31
¥ [kN/m3] 18
b [m] 38
[ Empujcentabasefknimz] | 2102 |
| Empujeenlacabezalk/m2] | 0.00 |
Ecuaciones para el SAP CzZ+D 71 [m]
72 [m]
Ecuacion 1 D= 21.02
Ecuacion 2 D= 0.00
Ecuacién 3 -18.8 Cc
c- -5.53
D= 103.9763
Empuje de sobrecarga 15 kN/m2
461 KN/m2
Carga sismica
Kae 0.47
kv 0
Acad [kN/m] 21.15
Brazo 2.53

15
188
15 c
- 188 c
= 21.02 - 15

Figura 157: Cargas asignadas en modelo estructural.

MUROS ViA INTERNA

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por

esfuerzos admisibles y cargas ultimas.

Load Combinations

Carga vertical total

D+H

1.2D+1.6H

0.90+1.6H

1.4D

1.20+1.0EH (Sismo)
0.9D+1.0EH (Sismico)+1.6EH
ENVOLVENTE

D+H+0.7E

0.8D+0.7E+H

Click to:

Add New Combo...
Add Copy of Combo...

Modify/Show Combo...

Add Default Design Combos...

Convert Combos to Nonlinear Cazes. .

Cancel

Figura 158: Combinaciones de carga.
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6.6. VERIFICACION DE DEFORMACIONES EN PILOTE

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj: 191
PtEIm: 191

U1 =-.0002

U2 = 97409
U3 =-3.2076
R1=-00117
R2 = -2 698E-06

R3 =-8.775E-07

'S N N S S — V— — — V— W— — Y

Figura 159: Deformacion en pilote por combinacion D+H.

Pt Obj: 191
PtEIm: 191

U1 = -2.932E-05
U2 = 177789
U3 =-19246
R1=-0029

R2 = -1.598E-06
R3 =-4811E-07

S N S S S S S S " =" w———

Figura 160: Deformacion en pilote por combinacién 0.6D+H+0.7E.
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Pt Obj: 191
PtElm: 191
U1 =-0002
U2= 147838

§ Ud=-3 2076
R1=-00213
R2 = -2 699E-06

R3 = -6.685E-07

Figura 161: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.

Marzo 2026 Analisis y disefo estructural 151



insut MUROS ViA INTERNA

6.7. FUERZAS AXIALES EN CAISSONS POR CARGAS DE SERVICIO

-40,26329

30 }\1 : A0 iu '
EaZs i S L
—vbe ottt
B S e |

A0 qu I 30 ,Jm :

L o L |
—+4 A

Figura 162: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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6.8. DISENO DE ELEMENTOS ESTRUCTURALES

6.8.1. DISENO ZARPA

Figura 163: Momento M11 kN*m/m

Figura 164: Momento M22 kN*m/m

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

§=0.003%100%40=12.0cm*/m

Proporcionados en dos caras de muro se obtienen 5.25 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15.0 cm corrida.
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ingeniciasupervisin e ¢ nerventori

Figura 165: Chequeo de acero Ast1 bottom. 1#5 c¢/.15m

Figura 166: Chequeo de acero Ast1 top. 1#5 c/.15m
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s supervisén écnica e nterventors

Figura 167: Chequeo de acero Ast2 bottom. 1#5 ¢/.15m

Figura 168: Chequeo de acero Ast2 top. 1#5 ¢/.15m

270.
270.
269
269.
268.
268.

268.

267.

Figura 169: Acero adicional superior sector caisson Ast2 top. 1#5 c/.15m
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PMn=@As*fy*|d— As*fy
0.85*f c*bef *2
As:%;oom):BZG.WmmZ/m
OMn=@pAs*420*|d — As*fy
0.85*f cxbef x2
1326.67 %420
0.9%1326.6%x420%(317.05—
( 0.85*35*1000*2)
oMn= v =154.30kN xm/m

Se observa que de acuerdo con la Figura 163 y Figura 164 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17 %/35%1000%317.05% 1 939,15 KV
1000 m

Figura 170: Cortante 1-3
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Figura 171: Cortante 2-3

Considerando que las verificaciones se deben hacer a d de la cara de los apoyos como lo
indica el reglamento las verificaciones son correctas.
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ingeniriasupenvsin deica ¢ nerventor

6.8.2. DISENO DE VASTAGO

=255

425

-51.

-595

-76.5

Figura 172: Momento M11 kN*m/m.

-136. —

Figura 173: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencidn.

§=0.003%100%40=12.0cm*/m
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s supervisén écnica e nterventors

Proporcionados en dos caras de muro se obtienen 6.00 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15 cm.

Figura 174: Chequeo de acero Ast1 bottom. 1#5 c/.15m.

_..._._._._._.

Figura 175: Chequeo de acero Ast1 top. 1#5 c¢/.15m.
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Figura 176: Chequeo de acero Ast2 bottom. 1#5 ¢/.15m.

MUROS VIA INTERNA

Figura 177: Chequeo de acero Ast2 top. 1#5 c/.15m.

Marzo 2026
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ingeniriasupenvsin deica ¢ nerventor

270.
270.
269.
269.
268,
268.
268.
267.
267
267,
266.
266
265.
265.

Figura 178: Acero adicional cara interior Ast2 top. 1#5 ¢/.15m.

pMn=g@As*fy*|d— Aé*ﬁ/
0.85%f c*bef %2
As=199*1000 _ ;35 oo im?/m
150
@Mn=@As* 420 | d— Loy
0.85%f c*bef %2
1326.67% 420
9%1326.6%420(317.05—
0.9+1326.6%420+|317.05— - = 00—

=154.30 KN *m/m

Mn=
¢ 10007

Se observa que de acuerdo con la Figura 172 y Figura 173 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17 %/35% 1000%317.05% 1 039,15 KV
1000 m
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238

202}

166

129

92

55

-55,

-129

-166

-202

-239

Figura 179: Cortante 1-3.

239

202.

166.

129

92

55

-55

92

-129

-166

-202

-239

Figura 180: Cortante 2-3.

Las verificaciones de cortante son correctas.
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6.8.3. DISENO DE CAISSONS

B Reinforcement Data

Rebar Material

Longitudinal Bars AB

o

Ln
G
h
=]

I
an
o
@
3
L=

Confinement Bars (Ties)

Design Type

Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.0
Number of Longitudinal Bars 22
Longitudinal Bar Size #E

Confinement Bars

Confinement Bar Size + B4

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

w

Figura 181: Refuerzo de caissons.

MUROS ViA INTERNA
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Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H ag -= 1.20+1.0EH (Sismo)
D+H+0.7TE 1.20+1.6H
ENVOLVENTE = g 1.40

Automatic Design Load Combinations

E] Automatically Generate Code-Based Design Load Combinations

Can ce'

Figura 182: Combinaciones de carga usadas en el disefio de los caissons.

ACT 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: KN, m, C (Summary)

Element = 12 D=1.2 de=0.111

Section ID : Caisson 1.2m 0.5% 248700€0. fc=28000. Lt.Wt. Fac.=l.
Combo ID : 0.9D+1.0EH (Sismico)l=1. Fy=413€25.473 fys=413€85.473
Station Loc : 0.5 RLLF=1.
Phi (Compression-Spiral): 0.75
Phi (Compression-Tied) : 0.€5
Phi (Tension Controlled): 0.5
Phi (Shear) : 0.75
Phi (Seismic Shear): 0.€
Phi (Joint Shear) : 0.85
AXIAL FORCE & BIAXIAL MOMENT CHECK FOR PU, M2, M3
Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 M2 M3
0/S $14 843 .455 -685.6 43.475 43.475 43.475

AXTIAL FORCE & BIAXIAL MOMENT FACTORS

Cm Delta_ns Delta_s K L

Factor Factor Factor Factor Length

Major Bending(M3) 0.951 1. b 1. 1.
Minor Bending(M2) 0.89% 1. c N ¢ 9 1.

SHEAR DESIGN FOR V2,V3
Shear Shear Shear Shear
Vu phi*Ve phi*Vs Vp

Major Shear(V2) 0. 785.594 0. 0.

Minor Shear(V3) 0. 785.94 0. 0.
JOINT SHEAR DESIGN

Joint Shear Shear Shear Shear Joint

Ratio VuTep VuTot phi*Ve Brea

Major Shear(V2) N/A N/A N/R N/A N/A

Minor Shear(V3) N/R N/R N/R N/& N/R

(€/5) BEAM/COLUMN CAPACITY RATIOS

Major Minor
Ratio Ratio
N/A N/A

Figura 183: Verificaciones de pilotes para cuantia de 0.5%.

Marzo 2026 Andlisis y disefio estructural 164



insut MUROS ViA INTERNA

ingeniriasupervision denica e nervntoria

0.9

g g ey,

e,
E’ﬂﬁﬁ

Figura 184: Verificaciones de ratios de caissons.
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MUROS ViA INTERNA

7. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 5.00 METROS
7.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.45m y altura
maxima 5.00m), zarpa (espesor de 0.40 m y 3.00 m de ancho) y elementos tipo frame para

identificar los caissons de 1.2m separados 3.60 m y las vigas de cimentacion de 1.50x1.20 y
0.50x1.20.

Figura 185: Vista 3D modelo de muro de contencion.
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I

| ZARPA h=40cm -

Figura 186: Vista en planta de muro de contencién.
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7.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 187: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

D Switch To Advanced Property Display

Cancel

Figura 188: Material utilizado demas componentes.
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7.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

3 shell section Data X
Section Name Muro e=45cn .
Section Notes Modify/Show.
Type Thickness
Membrane 0.45
Bending 0.45
Material

Material Name ISMPa
Material Angle
Time Dependent Properties
Set Time Dependent Properties...
Concrete Shell Section Design Parameters

Stiffness Modifiers
Modify/Show Shell Design Parameters. Set Modifiers

Cancel

Figura 189: Seccion transversal vastago de muro e=0.45 m.
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E Circle Section

Section Name

Section Notes.

Dimensions

Diameter (t3 )

Material

28Mpa sinpeso

Caisson 12m 0.5% pisplay coor |1l

Modify/Show Notes..

Section

Properties

Section Properties...

Property Modifiers Time Dependent Properties...

Set Modifiers...

Concrete Reinforcement.

Figura 190: Seccion transversal pilotes tipo caisson 0.5%.

E Circle Section

Section Name

Section Notes

Dimensions

Diameter (13)

Material

28Mpa sinpeso

Figura 191: Seccion transversal pilotes tipo caisson 1.3%.

Caisson 1.2m 1

Cancel

Concrete Reinforcement..

3% Display Color .
Modify/Show Notes..
Section
Properties
Section Properties...
Property Modifiers Time Dependent Properties. ..
Set Modifiers..
Cancel

MUROS ViA INTERNA
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E Rectangular Section

Section Name
Section Notes
Dimensions
Depth (t3)

Width (12)

Material

35MPa

Property Modifiers

Concrete Reinforcement.

1.2 Display Color

Modify/Show Notes..

Section

MUROS ViA INTERNA

d i
e

Properties

Section Properties...
Time Dependent Properties...

Set Modifiers...

Cancel

Figura 192: Seccidn transversal viga cim 1.50x1.20.

E Rectangular Section

Section Name
Section Notes.
Dimensions
Depth (3 )

Width (12)

Material

35MPa

Property Modifiers

Modify/Show Notes..

Section

Display Color |

T

Properties

Section Properties...

Set Modifiers...

Concrete Reinforcement...

Cancel

Figura 193: Seccidn transversal viga cim 0.50x1.20

Time Dependent Properties...

Marzo 2026
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MUROS ViA INTERNA

7.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULO DE ESTABILIDAD LOCAL PARA MUROS CON PILCTES

1. PARAMETROS DE ENTRADA

MATERIALES MURO
y corcreto. | 24 00[kNm*
Iy | 47000|Mpa
[Fe | 3500[Mea

WATERIALES DEL SUELQ EN CONTACTO CON EL WURO

A8.00[kN/m*

3200

000)

0.00]

0307

35|

PARAMETROS SISMICOS

0.20|

0|

P, = HY (1 - kK.,

000|

0207 ]

rgut te im0 inactn g2 12 cam niema 48 MurD 51 2
s o sl angulo s %)

{0 445 |Medodo Moronohe Okabe

SUELO CIR CUNDANTE AL PILOTE

Estraod

Estraod

Estroio ponderado

274)

Ka= cos o
cos a + W eos® o cos® '

5

METODO RANKINE PARA EMPUJE ACTIVO Y PASIVO, PARA EL COMPONENTE SIS MIC O MONCNOBE - OKABE

Veosta—cos® ¢

VeosTa—cm? ¢*

cos o = Voos® a—cos® ¢

cosa+

2 ESTABILIDAD LOGAL DEL MURO

B

Sabrcaga

Diametro pilde:

Longtud picie

Separacion pildes

M edio permeto 5 vperic ol pilde:
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MUROS ViA INTERNA

MOMENTOS GENERADOS POR PES0S DE ELEMENTOS DEL MURO O SUELO, VERTICALES
SECCION AREA [m?)} PESO (kNim} Xo fm) M RESIS. {kV-mim}
1.00 000 0.00 0.2 000
200 225 400 o T
10 990 7220 102 14135
400 116 145 0.5
500 000 2% o
600 0% iE [EXE]
EAV {Componeniz vertical empuje aoiva) - 0.00 i 000
‘Sumatona Fuerzas (Nom a} 30580 ‘Sumatona Momentos Resistentes §16.69
MOMENTOS ACTUANTES GENERADOS SEGUN CARGAS
FUERZA MAGNITUD jfeNim } Xo - Yo fm} M ACTUANTE. (kN-myim } M. RESIS. {kN-mim}
Presionxtva Bl.64 180 14 000
Sobecaga 480 270 & 20 [T]
SEmo {iPm) 78 360 13385 200
Pesion posiva Piote 1 434736 1200 000 5211068
0.00 200
| 3 FAGTOR DE SEGURIDAD AL VOLCAMIENTC
Estifico Psevdoestitico
M._RESIS. (KN-m/m} M RESIS (kh-mfm}
M ACTUA. (kN-m) M ACTUA. (kN-m)
Fsv Fsv
4. FACTOR DE SEGURIDAD AL DESLIZAMIENTO
Estafico Psevdoestitico
F RESIS {kNim) F RESIS (W/m) 4968 51
F. ACTUA. [Knfm} F. ACTUA. (khiim} 14271
Fso Fsn HH
Cumple:

Marzo 2026
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ingeniriasupervision denica e nervntoria

7.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.

A
A

Baan

PavarEA
3323t

]

‘5
[’

PRV
X ey
AR

£ X
“: (4 L3

X

Figura 194: Empuje activo del relleno kN/m?
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000,000,840 | 000000 3040 [ 0000004040 | 000,000 810

og IR =
=T ®
. | ]
.——'h

ol &
-

-
maR
|
1 [
L =
e g

-
L1
—-'E"L,
ol [l
L1+
] M B8
LA-T0
e -

000,000 4040 | 000000 9040 | 000.000-2040 | 050004040 | 000,010,810 | 00,000 4840

o000 4040 | 060.000.4040 [ oon 000,480 | 000 00n 4040 | 0,000 2010 [ 020000 3040

*

0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 ' 0.00, 0.00, -86.400.00, 0.00, -86.40 0.

°

*
>

0.00, 0.00, -86.40  0.00, 0.00, -86.40

—

S 4

0.00, 0.00, -86.40 | 0.00, 0.00, -86.40]0.00, 0.00, -86.40 0.

0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 ' 0.00, 0.00, -86.40|0.00, 0.00, -86.40 0.

0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 |0.00, 0.00, -86.40 |0.00, 0.00, -86.40 | 0.

0.00, 0.00, -86.40  0.00, 0.00, -86.40 | 0.00, 0.00, -86.40 ' 0.00, 0.00, -86.400.00, 0.00, -86.40 |0.

.
°

;e
re
.

4 -

Figura 195: Peso del relleno sobre zarpa de muro kN/m?
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)
0 00N 00 0 08
0.00 491 6° i 7

v R 16
0.00 Va4 G [&
8
0.007481 5
e
0.00) &
0.00'
0.00,
0.0} o5
0.00!
0.00'
L 3

0.00 46009600 2800 46100 0800 46100 9600 0600 4800 9600 9600 4600 9800 4800 4600 461, D.00

0.00 46009600 26800 46100 0800 4600 9600 0600 4800 24600 96 00 4600 9B 0D 480D 4600 461, p.00

0.04 46004600 2600 2600 .08 00 960D 4600 4600 4600 4600 4600 4600 080D 960D 4600 461, D.00

0.00 46004600 2600 46100 .98 01 4600 9600 2600 4800 24600 9600 4600 980D 480D 2600 461, p.00

0.00, 4800 2600 4600 2600 .08 00 2600 26 00 4600 4600 46 00 4600 4600 .08 0D 260D 2600 461, D.00

0.04 460026100 24800 06000800 Da®1, p.00

D 4800 40100

0.00, 4600 2600 9600 4600 9600 260D 9600 2600 2600 9600 9600 9600 860D 260D 260D 461, D.00

0.00, 46009800 9600 9600 0800 9600 2600 94600 9800 9600 9600 06 00 060D 2800 946 0D 461, D.00

0.00, 46009800 9600 .9600.08 00D 9600 2600 9600 2600 9600 2600 06 00 060D 2600 96 0D 461, D.00

0.00 46004800 2800 246 00.0800 9600 2600 4600 4600 4600 2600 4800 60D 280D 460D 461, D.00

0.00, 461, 0.0040.00, 4.61, 0.00{0.00, 461, 0.00/0.00, 4.61, 0.00/0.00, 4.61, 0.00{0.00, 4.61, 0.00|0.

0.00, 461, 0.0040.00, 4.61, 0.00{0.00, 461, 0.00/0.00, 4.61, 0.00/0.00, 4.61, 0.00{0.00, 4.61, 0.00{0-

0.00, 461, 0.0040.00, 4.61, 0.00{0.00, 461, 0.00/0.00, 4.61, 0.00/0.00, 4.61, 0.00{0.00, 4.61, 0.000.

0.00, 4.61, 0.0040.00, 4.61, 0.00{0.00, 461, 0.00/0.00, 4.61, 0.000.00, 4.61, 0.00{0.00, 4.61, 0.00|0.

0.00, 461, 0.0040.00, 4.61,0.00{0.00, 461, 0

=3

0/0.00, 4.61, 0.00{0.00, 4.61, 0.00|0.00, 4.61, 0.00|0.

> 3 > >

Figura 196: Empuje por sobrecarga kN/m?

Marzo 2026 Analisis y disefo estructural 177



g
Z
"4
w
[
£
g
>
(2]
o
x
=)
=

Figura 197: Empuje por componente dinamico 33.75 kN/m?.
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phi () a2
phi{radianes) 0.56
ka 0.31
¥ [kN/m3] 18
h [m] 48
[ Empujeenlabase[kNim2] | 26556 |
| Empujeenlacabeza[kim2] | 000 |
Ecuaciones para el SAP CZ+D 71 [m] 15
72 [m] 198
Ecuacion1 D= 26.55 . 15 c
Ecuacion 2 D= 0.00 - 19.8 c
Ecuacion 3 19.8 c = 2655 - 15 c
c= -6.53
D= 109.5069
Empuje de sobrecarga 15 KN/m2
4.61 KN/m2

Carga sismica

Kae 0.47
kv 0
Aead [kN/m] 33.75
Brazo 32

Figura 198: Cargas asignadas en modelo estructural.

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

Load Combinations Click to:

Carga vertical total Add New Combo..

D+H
1.2D+1.6H Add Copy of Combo...
0.90+1.8H

1.40

1.20+1.0EH (Sieme)
0.90+1.0EH (Sismico)+1.6EH
ENVOLWENTE

D+H+0.7E

0.60+0 7E+H

Wodify/Show Combo...

Add Default Design Combos. ..

Convert Combaos to Nonlinear Cases...

Cancel

Figura 199: Combinaciones de carga.
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7.6. VERIFICACION DE DEFORMACIONES EN PILOTE

MUROS ViA INTERNA

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Figura 200: Deformacion

P1Obj: 191
PLEIm 191
U1 = 0002
U2 = 17.3385
@ U3 =-35504
R1 = -.00247
¢ R2=-3.808E-06
R3 = 1.416E-06
4
L 4 L 4
L L
* -
L L
® ®
& L4
& L]
I
i
t

Pt Obj: 191
PtElm: 191
u1= 0002
U2 = 296843
@ U3=-21302
R1=-00511
-+ R2=-2282E-06
R3 = 1.553E-06
-+
) ®
® ®
s s
) [3
e '
L ®
s 13

—rp-
“»

[ S—

Figura 201: Deformacién en pilote por combinacién 0.6D+H+0.7E.

en pilote por combinacién D+H.
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Pt Obj: 191
PtEIm: 191
U1= 0001
U2 = 25.8495
@ U3 =-35504
R1=-00412

¢+ R2=-3823E-06
R3 = 2.055E-06

® ®
L4 L4
s s
& TS
s s
+ +
s s
4 4
i
1
t
[
|
4
i

Figura 202: Deformacién en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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7.7. FUERZAS AXIALES EN CAISSONS POR CARGAS DE SERVICIO

T

—mm ]
| [ |
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-120.855947
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—toeler 0 —teeae ¢
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Figura 203: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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7.8. DISENO DE ELEMENTOS ESTRUCTURALES

7.8.1. DISENO ZARPA

9.1
78

6.5

52

39

26

13

-1.3

26

-3.9
52
6.5

-78

Figura 204: Momento M11 kN*m/m.

119
10.2

85

68

51

34

-34

-5.1
-6.8

-85

Figura 205: Momento M22 kN*m/m.
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ingeniriasupenvsin deica ¢ nerventor

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

§=0.003%100%40=12.00 cm’/m

Proporcionados en dos caras de muro se obtienen 6.00 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15.0 cm corrida.

Figura 206: Chequeo de acero Ast1 bottom. 1#5 c¢/.15m

Figura 207: Chequeo de acero Ast1 top. 1#5 ¢/.15m

Marzo 2026 Andlisis y disefio estructural 184



ingeniriasupenvsin deica ¢ nerventor

Figura 208: Chequeo de acero Ast2 bottom. 1#5 ¢/.15m

Figura 209: Chequeo de acero Ast2 top. 1#5 c/.15m

MUROS VIA INTERNA

140.

Marzo 2026

Analisis y disefo estructural

185



o nsut MUROS ViA INTERNA

2“5
268.

267.

267
267.

266

266.
265.

265.

Figura 210: Acero adicional superior en sector del caisson Ast2 top. 1#5 c/.15m

270.
270.
269.
269.
268.
268.
268.
267.

266.

266.

267.

Figura 211: Acero adicional superior Ast1 top. 1#5 c¢/.15m
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PMn=@As*fy*|d— As*fy
0.85*f c*bef x2
As:%;oooo:ﬂ%.w mm’/m
OMn=@pAs*420*|d — As*ﬁ/
0.85*f cxbef x2
1326.67 %420
0.9%1326.6%420*|317.05—
( 0.85*35*1000*2)
pMn= 10002 =154.30kN *m/m

Se observa que de acuerdo con la Figura 204 y Figura 205 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17 %/35%1000%317.05% 1 539,15 KV
1000 m

239

202.

166.

129

92

55

18.

-18

-55

-92

-129.

-166
-202

=239

Figura 212: Cortante 1-3

Marzo 2026 Analisis y disefo estructural 187



iInsut MUROS ViA INTERNA

239
202.

166.

-55

-92. =

-129.

-166.
202
-239.

Figura 213: Cortante 2-3

Considerando que en el sector de la viga actua un espesor mayor y los estribos el cortante
ultimo seria:

oVem 0.75+0.17%/35%500%1000%1 _, . - kN
1000 m
0.752% 129 420% 1000 kN
= =541.8—
Vs 1501000 m
kN

oV ,=377.15+541.8=918.95 o
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919
778.

636.

495,

353

212

71.

-1

212

-353

-495.

-636
-778

-919

Figura 214: Cortante 2-3 viga.
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7.8.2. DISENO DE VASTAGO

91

78.

65.

52.

39

26

-26

-39.

-52

-65

-78.

Figura 215: Momento M11 kKN*m/m.

112

96

80.

64

48

32

-32

48,
-64

-80

-96.

Figura 216: Momento M22 kN*m/m.
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Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencidn.

5§=0.003%100%45=13.50 cm*/m

Proporcionados en dos caras de muro se obtienen 6.75 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15 cm.

Figura 217: Chequeo de acero Ast1 bottom. 1#5 c/.15m.
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Figura 218: Chequeo de acero Ast1 top. 1#5 c¢/.15m.

Figura 219: Chequeo de acero Ast2 bottom. 1#5 ¢/.15m.

MUROS VIA INTERNA

136

136

ﬁ
i
|
i

136
136.
135
134
134
133
133

132
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140.
139

139.

137.
136.

136.

135.

Figura 220: Chequeo de acero Ast2 top. 1#5 ¢/.15m.

395.

Figura 221: Acero adicional cara interior Ast2 top. 1#7 c/.15m.
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OMn=@As*fy*|d— As*fy
0.85*f c*bef x2
As=199*1000 _ 1356 67 mm?/m
150
OMn=@pAs*420*|d — As*ﬁ/
0.85*f cxbef x2

0.9%1326.6%420%*(367.05—

1326.67 %420 N
0.85%35%x1000%2

1000°

pMn= =179.37 KN*m/m

Se observa que de acuerdo con la Figura 215 y Figura 216 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

@Vh::a75*017*v§§*1000*36705*1:2768755_
1000 m

277

234

192.

149.

106

64

21.

-21

64

-106

-149.

-192

234

277

Figura 222: Cortante 1-3.
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Figura 223: Cortante 2-3.

Las verificaciones de cortante son correctas.

277

234

192.

149.

106

64

21

-21

-64

-106

-149.

-192.

-234

-277.
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7.8.3. DISENO DE CAISSONS

B Reinforcement Data

Rebar Material

Longitudinal Bars AB

o

Ln
G
h
=]

I
an
o
@
3
L=

Confinement Bars (Ties)

Design Type

Reinforcement Configuration Confinement Bars

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars 0.0
Number of Longitudinal Bars 22
Longitudinal Bar Size #E

Confinement Bars

Confinement Bar Size + B4

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

w

Figura 224: Refuerzo de caissons.
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MUROS ViA INTERNA

Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H A0d -= 1.20+1.0EH (Sismo)
D+H+0.7TE 1.20+1.6H
ENVOLVENTE <- Remove 1.40

Automatic Design Load Combinations

E] Automatically Generate Code-Based Design Load Combinations

Can ce'

Figura 225: Combinaciones de carga usadas en el disefio de los caissons.

ACI 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: KN, m, C (Summary)

Element =3 D=1.2 dec=0.114

Section ID : Caisson 1.2m 1.3% 48700€0. £c=28000. Lt.Wt. Fac.=l.
Combo ID -9D+1. (Sismico)L=1. Fy=413€85.473 fys=413€85.473
Station Loc : 0.5 RLLF=1.

Phi (Compression-Spiral): 0.75

Phi (Compression-Tied) : 0.€5

Phi (Tension Controlled): 0.9

Phi {Shear) : 0.75

Phi{Seismic Shear): 0.€

Phi (Joint Shear): 0.85

BAXIAL FORCE & BIAXIAL MOMENT CHECK FOR PU, M2, M3

Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 M2 M3
0.707 10€€.€73 -2075.€14 54.€5€ 54.€5€ 54.€5€
AXIAL FOR & BIAXIAL MOMENT FACTORS
Cm  Delta_ns Delta_s K L
Factor Factor Factor Factor Length
Major Bending|( 0.4 1. o Y 3l
Minor Bending(M2) 0.958 1. 19 1 35 1.
SHEAR DESIGN FCR V2,V3
Rebar Shear Shear Shear Shear
Av/s Va phi*Ve phi*Vs vp
Major Shear(V2) 0. 0.251 T79€.3€9 0. 0.
Minor Shear(V3) 0. 229.92§ T9€.3€9 0. 0.
JOINT SHEAR DESIGN
Joint Shear Shear Shear Shear Joint
Ratio VuTop VuTot phi*Ve Area
Major Shear(V2) N/R N/R N/ N/R N/R
Minor Shear(V3) N/R N/R N/R N/R N/R

(€/5) BEAM/COLUMN CAPRCITY RATIOCS

Major Minor
Ratio Ratio
N/A N/R

Figura 226: Verificaciones de pilotes para cuantia de 1.3%.
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ACI 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: KN, m, C (Summary)

Element : 18 D=1.2 de=0.111

Section ID : Caisson 1.2m 0.5% E=248700€0. £e=28000. Lt.We. Faec.=l.
Combo ID : 0.5D+1. (Sismico)L=1. Fy=4136€85.473 fys=413€35.473
Station Loc : 0.5 RLLF=1.

Phi (Compression-Spiral): 0.75

Phi (Compression-Tied) : 0.€5
Phi (Tension Controlled): 0.%
Phi (Shear) : 0.75
Phi (Seismic Shear): 0.€
Phi (Joint Shear): 0.85

AXIAL FORCE & BIAXIAL MOMENT CHECK FOR PU, M2, M3

Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 M2 M3
0/S #14 10€€.€73 77.2€5 54.€5¢€ 54.€5¢€ 54.€5¢€

AXTAL FORCE & BIAXIAL MOMENT FACTORS

cm Delta_ns Delta_s K L

Factoxr Factoxr Factor Factor Length

Major Bending(M3) 0.7€ 1. 1. 1. 1.

Minor Bending(M2) 0.92% 1. 1. 1. : 3
SHERR DESIGN FOR V2,V3

Rebar Shear Shear Shear Shear

Av/s Vu phi*Ve phiVs vp

Major Shear(V2) 0. 0.037 T9€.3€9 a. 0.

Minor Shear(V3) 0. 14.53¢ T9€.3€9 0. 0.

JOINT SHEAR DESIGN

Joint Shear Shear Shear Shear Joint

Ratio VuTop VuTot phi*Ve Area

Major Shear(V2) N/A N/A N/A N/A N/A

Minor Shear(V3) N/R N/A N/ N/a N/a

(€/5) BEAM/COLUMN CAPACITY RATIOS

Major Minoxr
Ratio Ratio
H/A N/A

Figura 227: Verificaciones de pilotes para cuantia de 0.5%.

I c®
5 Y
g H&
= s
lf s
s s
M- M4
s s
& I L%.'
=1 b= 1
L%’ I \%‘
s s
ke- he-
S >
b \EL& | &t 09
S =3
15 Ne
= s
15 &
v = 0.7 g
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Figura 228: Verificaciones de ratios de caissons.
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insut MUROS ViA INTERNA

8. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 6.00 METROS

8.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.40m y altura
maxima 6.00m), zarpa (espesor de 0.40 m y 3.40 m de ancho), contrafuertes (espesor
0.30m) y elementos tipo frame para identificar los caissons de 1.2m separados 3.60 my las
vigas de cimentacion de 1.50x1.20 y 0.50x1.20.

Figura 229: Vista 3D modelo de muro de contencion.
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1.80 [ 260 |. 1.80

3.45

178
=30 cm
30 ¢

0598

@ @ .
w w
= =5
@ o
w Wi
s | |
[T W
W < 4
o o
= =
= =
Q O
o O

| CONTRAPESO EN CICLOPEQ |
| (VER ALZADA) |

Figura 230: Vista en planta de muro de contencién.
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8.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 231: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

D Switch To Advanced Property Display

Cancel

Figura 232: Material utilizado demas componentes.
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8.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

[ shell section Data X
Section Name Muro e=40cm Display Color .
Section Notes Modify/Show.
Type Thickness
© Shell - Thin Wembrane 04
(O Shell - Thick Bending 0.4
(_) Plate - Thin Material
O Plate Thick Material Name + | 35MPa
R Material Angle 0

() Shell - Layered/MNonlinear
Time Dependent Properties

Set Time Dependent Properties..
Concrete Shell Section Design Parameters

Stiffness Modifiers
Modify/Show Shell Design Parameters. . Set Modifiers...

oK | Cancel

Figura 233: Seccidn transversal vastago de muro €=0.40 m.

E Shell Section Data X
Section Name Contrafuerte e=30cm Display Color .
Section Notes Modify/Show..
Type Thickness
© Shell- Thin Membrane 03
(O Shel - Thick Bending 03
Bz e Material
O Pate Thick Material Name + | 35MPa

_
() Membrane Material Angle 0

(©) Shel - Layered/Nonlinear
Time Dependent Properties

Set Time Dependent Properties...
Concrete Shell Section Design Parameters

Stiffness Modifiers

Modify/Show Shell Design Parameters.. Set Modifiers.

oK | Cancel

Figura 234: Seccion transversal contrafuerte e=0.30 m.
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E Circle Section

Section Name

Section Notes.

Dimensions

Diameter (t3 )

Material

28Mpa sinpeso

Caisson 12m 0.5% pisplay coor |1l

Modify/Show Notes..

Section

Properties

Section Properties...

Property Modifiers Time Dependent Properties...

Set Modifiers...

Concrete Reinforcement.

Figura 235: Seccion transversal pilotes tipo caisson 0.5%.

E Circle Section

Section Name

Section Notes

Dimensions

Diameter (13)

Material

28Mpa sinpeso

Figura 236: Seccion transversal pilotes tipo caisson 1.3%.

Caisson 1.2m 1

Cancel

Concrete Reinforcement..

3% Display Color .
Modify/Show Notes..
Section
Properties
Section Properties...
Property Modifiers Time Dependent Properties. ..
Set Modifiers..
Cancel

MUROS ViA INTERNA
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E Rectangular Section

Section Name
Section Notes
Dimensions
Depth (t3)

Width (12)

Material

35MPa

Property Modifiers

Concrete Reinforcement.

1.2 Display Color

Modify/Show Notes..

Section

MUROS ViA INTERNA

d i
e

Properties

Section Properties...
Time Dependent Properties...

Set Modifiers...

Cancel

Figura 237: Seccidn transversal viga cim 1.50x1.20.

E Rectangular Section

Section Name
Section Notes.
Dimensions
Depth (3 )

Width (12)

Material

35MPa

Property Modifiers

Modify/Show Notes..

Section

Display Color |

T

Properties

Section Properties...

Set Modifiers...

Concrete Reinforcement...

Cancel

Figura 238: Seccidn transversal viga cim 0.50x1.20

Time Dependent Properties...
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MUROS ViA INTERNA

8.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULO DE ESTABILIDAD LOCAL PARA MURQS CON PILOTES

1. PARAMETROS DE ENTRADA

WATERIALES MURO
¥ corardto | 24.-%\\ m3
v | 200N e
te | 3500[Mpa

MATERIALES DEL SUELO EN CONTACTO CON EL MURD

1B00JkNm> com @ — Ve a— cos® g

?SSé e 3§£ A con "cu\ o+ \/cm‘n cos® ¢
Ha 0.00|Arguic de friccion entre &l susioy & muro 3 —
Ka 0.307| Kp= o cos a+ Voo ,“ o 7.9
Ko 375 cosa = Veos® a—cos® P
PARAMETROS SI1SMICOS
0.20|
e P = yH'(1 — k) K.e i yiy Y
0.00} < dwe [

o Baen® Fuondff- 6~ & 1

0.207] (55 B Menia - [

SUELO CIR CUNDANTE AL PILOTE

[
2a0) o
Estrto
o0y
=
[
220 Eztto?
2300 :
Estrtod
Estroto pordeecio

METO DO RANKINE FARA EMPUJE AGTIVO Y PASIVO, PARA EL CONFONENTE SISMICO MONONCBE - OKABE

2 ESTABILIDAD LOGAL DEL MURD

GEOMETRIA

600

0.0

040

250

040

000

m
m
m
m
050 m
m
m
m

000

Sobecaga

1500 kN/m?

Diiam etro pilde:

120 m |

Longiud picee

1800 m

Separacion pildes

Medio permao swperfical pilae 1885 m
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iInsut MUROS ViA INTERNA

MOMENTOS GENERADOS POR PESOS DE ELEMENTOS DEL MURO O SUELD, VERTICALES

SECCION AREA [m PESO (kim) _RESIS_{KN-m/m}
1d 000 000 000
Z0 ] EES
300 1500 58050
300 102 =
500 [ 000
6.00 203% 3572 2072
il empuie o) - om0 3% 000
Sumatora Fusrzas (Nema) [ Sumatora Momenis Ress [ERH

MOMENTOS ACTUANTES GENERADOS SEGUN CARGAS

FUERZA WAGNITUD eim] o - Yo fm) A TUANTE_{kh-mim ]
Presion ativa 10076 210 23049
Schresoga ) 315 3146
Semo P ) 5061 4320 212
Presin cazva Pl | [ 1200 o

00

3 FACTOR DE SEGURIDAD AL VOLCAMIENTO

Estifico Pseudoestitico
M_RESIS. (kN-mim} 200381 M_RESIS
W_ACTUA_ (K -m) 3% M_ACTUA_ (kh-m)
F5v 16463 F5v
Cumpe

4. FACTOR DE SEGURIDAD AL DESLIZAMIENTOD

Esiw Fsaudoesiice
F_RESIS RWim] HE F RESIS (im] T
F ACTUA {Knim 13879 F. ACTUA. {kNém) 18040
Fsp 3240 Fso B
Cumpe Cumpe.
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8.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.

208
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s Mﬂﬂﬂlﬂ!ﬂﬂ-

444 44444 4.4

o ‘ 97 99497 99
d |

7312 7312 7312 7312 ?312 ?312 ?312 ?312 7312 7312 731:».' 7312 7312 ?312 7312 ?312 g
5 L £

b b

m} . 2 2 2 A4 . 2 i .2 . 2 25 . 2 i - 2 i b )

1 i b U 38 U b S i 4 i S i Sl * U i Sl i U b U i U A8 U )
s U s U &

. ?923 ?923 .

2 0P 09|32 i 3 OBLZ Op 09|32 (K

Figura 239: Empuje activo del relleno kN/m?
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Ingenirinsupervisi thenica s nervrtoria

00, 0.00, 108,000, 0.00, 108 0§00, 0.00, -108.aP00, 0.00, 108 a§00, 0.00, -108.aR00, 0.00, 108 @00, 0.00, -108.000, 0.00, -108.40, 0.00, -108.aP00, 0.00, -108.0R00, 0.00, -108.ah00, 0.00, 108 ah00, 0.00, -108.0P00, 0.00, -108. 000, 0.00, -108.ahO0, 0.00, 108 0

00, 0.00, -108.6§00, 0.00, -108.000, 0.00, -108.aP00, 0.00, -108.GH00, 0.00, -108.aROO, 0.00, -108.aP0, 0.00, -108 aR00, 0.00, -108.4h0O, 0.00, -108.aP0O, 0.00, -108.0400, 0.00, -108.ah00, 0.00, -108.0§00, 0.00, -108.000, 0.00, -108. 000, 0.00, - 108 APG0, 0.00, -108 0|

00, 0.00, -108.0§00, 0.00, -108 0§00, 0.00, -108.aP00, 0.00, -108 CH00, 0.00, -108.GR0O, 0.00, 108 GO0, 0.00, -108 AR00, 0.00, -108.APOO, 0.00, -108.AY0O, 0.00, -108.0400, 0.00, -108.0P00, 0.00, - 1080400, 0.00, -108.0§00, 0.00, -108.0§00, 0.00, - 108 AP0, 0.00, -108 0}

00, 0.00, -108.(§00, 0.00, -108 0§00, 0.00, -108.aP00, 0.00, - 108 CH00, 0.00, -108.GR0O, 0.00, 108 GO0, 0.00, -108 AR00, 0.00, -108.APOO, 0.00, -108 AY0O, 0.00, -108.0400, 0.00, -108.0P00, 0.00, -108.0§00, 0.00, -108.0§00, 0.00, -108. 0§00, 0.00, -108 AP0, 0.00, -108 0}

00, 0.00, -108.6§00, 0.00, -108.0900, 0.00, -108.ap00, 0.00, - 108 CH00, 0.00, -108.AROO, 0.00, -108.GP00, 0.00, -108 AR00, 0.00, -108.APOO, 0.00, -108 AP0O, 0.00, -108.0400, 0.00, -108.0P00, 0.00, -108.0§00, 0.00, -108.0h00, 0.00, -108. 0§00, 0.00, -108 AP0, 0.00, -108 0}

00, 0.00, -108.(§00, 0.00, -108.aR00, 0.00, -108.ap00, 0.00, -108 GH00, 0.00, -108.0R00, 0.00, -108 AH00, 0.00, 108 000, 0.00, -108.0P0O0, 0.00, -108.a§00, 0.00, -108 0RO, 0.00, -108.0§00, 0.00, -108 R0, 0.00, -108.aP00, 0.00, -108.0R 00, 0.00, -108.0P00, 0.00, -108 0|
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0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

0.00, 0.00, -108.00

.~108.00

. ~108.00

.~108.00

Figura 240: Peso del relleno sobre zarpa de muro kN/m?
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0.00[ G006 00p A0 0P ATBA 0P AIB 6 A0 0P AT60 P ATBA D) ATBAVP ATBAOP ATBOOP ATBOOP OBON) ABOPP AP p 00
0.00f B0 1.p.00
0.00f B ABOOD ABO 0f 1,p.00
0.00 AB00) ABe9h ABOGPABOOPA1. .00
0.00 mBOPp o) 1.p.00
0.00 4ochasoohmsochavoohanesh a0 BoDh ABOOPABOPG1. P 00
0.00| 4500p 00 60D aMAoh ABOLD Ao ABO0P ABO0D ABO0) ABOOPABOOP @61, .00
0.00 ABO0 Ame0 ABAOPABOOP @1, P 00
0.00 B0 aneh ABoopamoopae1, b.oo
0.00 00 1B ODD ABOOPABOOPA61, p.00
0.00 ABODY ABOOPABOPG, p.00
0.00f 4B 0P 4B 1,p.00
0.00, 461,000 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,461,0.00 | 0.00,4.561,0.00
000,461,000 | 000 461,000 | 000,461,000 | 000,461,000 | 000, 461, 000
0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,4.61,0.00 | 0.00,461,0.00 | 0.00,461,0.00
0.00, 461,000 | 0.00,461,0.00 | 0.00,4.61,000 | 0.00,461,0.00 | 0.00,461, 000
000,461,000 | 000,461,000 | 000,461,000 | 000,461,000 | 000, 461, 000

Figura 241: Empuje por sobrecarga kN/m?
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—Y g O I\

AWAY,

A=A I“:,-.”de‘

Figura 242: Empuje por componente dinamico 49.27 kN/m?.
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phi () 3z
phiradianes) 0.56
ka 0.31
¥ [kN/m3] 18
h[m] 5.8
Empujeenlabase[kN/m2] | 3208 |
Empuje en la cabeza [kN/m2] | 0.00 |
Ecuaciones para el SAP CZ+D 71[m] 15
72[m] 20.8
Ecuacion 1 D= 32.08 - 15 C
Ecuacion 2 D= 0.00 - 20.8 C
Ecuacion 3 -20.8 c = 3208 - 15 c
C= -5.53
D= 115.0376
Empuje de sobrecarga 15 kN/m2
4.61 kMN/m2

Carga sismica

Kae 0.47
kv 0
Aead [kN/m] 49.27
Brazo 3.866666667

Figura 243: Cargas asignadas en modelo estructural.

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

Load Combinations Click to:

Agd New Combo...
D+H
1.2D+1.6H Add Copy of Combo...
0.9D+1.6H

1.40

1.2D+1.0EH (Sismo}
0.80+1.0EH (Sismico}+1.6EH
ENVOLWVENTE

D+H+0.TE

0.60+0.TE+H

Modify/Show Combo...

Add Default Design Combes...

Convert Combos to Nenlinear Cases...

Cancel

Figura 244: Combinaciones de carga.

Marzo 2026 Anélisis y disefio estructural 214



InSUt MUROS VIA INTERNA

8.6. VERIFICACION DE DEFORMACIONES EN PILOTE

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj 191
PtEIm: 191

U1l =-001

U2 = 17.9972
U3 =-54335
R1 =-.00184
R2 = -6.52E-06
R3 =-1.697E-06

Figura 245: Deformacioén en pilote por combinacion D+H.

Pt Obj: 191

Pt Elm: 191

U1 =-0015

U2 = 36.3486
U3 = -3.8065
R1=-.00578
R2 = -6.082E-06
R3 = -2 285E-06

Figura 246: Deformacién en pilote por combinacién 0.6D+H+0.7E.
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Pt Obj: 191
PLEIm: 191
U1=-0016
U2 = 29.8806

G U3 =-56993
R1=-00411

“} R2=-7819E-06
R3 = -2.149E-06

Figura 247: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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8.7. VERIFICACION PRESION DEL SUELO

Figura 248: Presion del suelo D+H.
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8.8. FUERZAS AXIALES EN CAISSONS POR CARGAS DE SERVICIO

162 .q]A? 162 B4
152.3r1_'-_ 162 84!
-—-1-5-281-4- 16284

162 1l -l(‘\()l-l'
8‘4' -162.841716
9

162 841 4
162 81:!: 152 84/
162 841 162 84
162 .q],q‘ 162 84
1562 g]fl': 162 84/

- -lB2 AL 16284
1r;7gl_1, 162 84!

_.Ju,af:L 16284

—ed &4 162 84
1;7314, 162 84/

—-iﬁzsil*‘ 162 84
162 91;1'5 162 84/

a4l

-15;3[.-L. 162

‘Iﬂ)gs 162

¥ R}

C

Figura 249: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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ingeniriasupervision denica e nervntoria

8.9. DISENO DE ELEMENTOS ESTRUCTURALES

8.9.1. DISENO ZARPA

-1
<132
<154

Figura 250: Momento M11 kN*m/m.

Figura 251: Momento M22 kN*m/m.
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ingeniriasupenvsin deica ¢ nerventor

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

5§=0.003%100%45=13.50 cm*/m

Proporcionados en dos caras de muro se obtienen 6.75 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15.0 cm corrida.

Figura 252: Chequeo de acero Ast1 bottom. 1#5 c¢/.15m
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Figura 253: Chequeo de acero Ast1 top. 1#5 c/.15m

Figura 254: Chequeo de acero Ast2 bottom. 1#5 ¢/.15m
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s supervisén écnica e nterventors

140.
139
138,
138.
138.
137.
136.
136.
135,
134,
134,
133,
133
132

Figura 255: Chequeo de acero Ast2 top. 1#5 ¢/.15m

398.

397.

397

396
395.
394,
394.

393.
392.
392.

391.

Figura 256: Acero adicional superior Ast1 top. 1#7 c/.15m
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ingeniriasupenvsin deica ¢ nerventor

400

394
388.
382

376.
370
364.
358.
352

346

340.
334
328.
322.

Figura 257: Acero adicional superior en sector del caisson Ast2 Top 1#6 ¢/.15m

oMn=g@Asx*fy*|d— A,S*ﬁ/

0.85*f cxbef *2

Asz%zwzammmz/m

oMn=pAs*420%| d ——AS*

0.85*f c*bef x2
0.9%1326.6% 420 %| 367,05 — —320-67%420

0.85%35%1000%2
oMn= 10002 =179.37kN*m/m

Se observa que de acuerdo con la Figura 250 y Figura 251 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

oV 075%017%35%10004367.05+1 _ e o KN
1000 m
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ingeniriasupervision denica e nervntoria

‘ -277.

Figura 258: Cortante 1-3
277
234.
192.

149
106—{
64

21.

-21

-149.

-192.

-234

-277.

Figura 259: Cortante 2-3

Considerando que en el sector de la viga actua un espesor mayor y los estribos el cortante
ultimo seria:

oVem 075%017 43545001000+ 1 _ 5, 1 kN
1000 m
0.75%3%129%420% 1000 kN
V== =812.70—
v 150%1000 m
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oV ,=377.15+812.70=1189.85 kN
m

119

1.01

Figura 260: Cortante 2-3 viga.

8.9.2. DISENO DE VASTAGO

132

110

88

66

4.

-22.

-44

-66.

-88.

-110

-132

-154

Figura 261: Momento M11 kN*m/m.
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240

210

180

150

120

90

60

30

-30

-60

-90

-120

-150

Figura 262: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencién.

§=0.003%100%40=12.0cm’*/m

Proporcionados en dos caras de muro se obtienen 6.00 cm?m por cada cara. El acero
longitudinal de campo es 1#5 cada 15 cm.
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140.
139.
139.
138,
138.

137.

136.
136.
135,
134,
134
133
133.

132.

140.
139.
139.
138.
138.
137.
136.

136.

Figura 263: Chequeo de acero Ast1 bottom. 1#5 ¢/.15m.

135
134
134,
133.
133

132

Figura 264: Chequeo de acero Ast1 top. 1#5 c¢/.15m.
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140.
139.
139.
138,
138,
137.
136.

136
135
134
134
133
133

RN N R
iyl LA

Figura 265: Chequeo de acero Ast2 bottom. 1#5 c/.15m.

13TH
136.
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Figura 266: Chequeo de acero Ast2 top. 1#5 c¢/.15m.
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ingeniriasupenvsin deica ¢ nerventor

268.
267.

267.

Figura 267: Acero adicional cara interior Ast2 bottom. 1#5 ¢/.15m.

0.85%f c*bef %2
As=199*1000 _ 1376 67 mm?/m
150
oMn=@As*420|d— b

0.85%f c*bef %2

1326.6% 420

9%1326.6%420%(317.05—
0.9#1326.6%420+|317.05— "= = 0 00—

oMn= =154.30 KN *m/m

1000°

Se observa que de acuerdo con la Figura 261 y Figura 262 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:
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_ 0.75%0.17+/35%1000%317.05 %1 —939 15KV
1000 m

oVn

239

202.}

166.

129

92

55

-55,

-92

-129.
-166

-202

-239

Figura 268: Cortante 1-3.

239

202

166.

129

-129

-166

-202

-239

Figura 269: Cortante 2-3.
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Las verificaciones de cortante son correctas.

MUROS ViA INTERNA

Nota: Considerar que los sectores azules se encuentra los contrafuertes los cuales tienen

reforzamiento con estribos.

8.9.3. DISENO DE CONTRAFUERTE

132

110

88

66

44,

22

-22

-44

-66

-88

-110

-132

-154

Figura 270: Momento M11 kN*m/m.

240

210

180

150

120

90.!

60

30

-30

-60

-90
-120

-150

Figura 271: Momento M22 kN*m/m.
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Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia

minima del muro de contencidn.

§=0.003%100%30=9.00cm*/m

Proporcionados en dos caras de muro se obtienen 4.50 cm?m por cada cara. El acero

longitudinal de campo es 1#4 cada 15 cm.

90
89.7
894
89.1

888

87.2
86.9
86.6
86.3

86

Figura 272: Acero cara top Ast1 1#4 c/.15.
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90
89.7
89.4
89.1
88.8
885 |

882
878
875

872

86.9
866
H/ 86.3
86

-4
B |

Figura 273: Acero cara bottom Ast1 1#4 c/.15.

90.
89.7
894
891
88.8
885
88.2'

878

AL 875
- 87.2
1 86.9
866
H/ 86.3
H/ 86.

Figura 274: Acero cara top Ast2 1#4 c/.15.
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ingeniciasupervisin e ¢ nerventori

90
89.7
89.4/
89.1
88.8
88.5
88.2
87.8
875

87.2

86.9
86.6
il

} | 86.3

86

Figura 275: Acero cara bottom Ast2 1#4 c/.15.

Ahora considerando el espesor del cabezal el cortante resistente es:

oVn= 0.75+0.17%/35%1000+218.65+1 _, .\ oo kN
1000 m

165

140

114.

89

-13:

-38

-63

»1147

F l.‘W -140
h gl -165

Figura 276: Chequeo de cortante 1-3.
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165

140

114,

89

63

38.

-38

-63

-89.

-114

-140

-165

Figura 277: Chequeo de cortante 2-3.

Los cortantes cumplen con lo establecido.
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8.9.4. DISENO DE CAISSONS

B Reinforcement Data

Rebar Material

Longitudinal Bars AB15Gr60
Confinement Bars (Ties) AB15Gre0
Design Type
Reinforcement Configuration Confinement Bars
Longitudinal Bars - Circular Configuration
Clear Cover for Confinement Bars 0.0
Number of Longitudinal Bars 22
Longitudinal Bar Size #E
Cenfinement Bars
Confinement Bar Size S

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

Figura 278: Refuerzo de caissons 0.5%.
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E] reinforcement Data x

Rebar Material

Longitudinal Bars AB15GrE0
Confinement Barzs (Ties) AB15GrE0
Des=ign Type

Reinforcement Configuration Confinement Bars

Lengitudinal Bars - Circular Configuration

Clear Cowver for Confinement Bars 0.05
Mumber of Longitudinal Bars 35
Longitudinal Bar Size #7

Confinement Bars
Confinement Bar Size #4

Longitudinal Spacing of Confinement Bars 0.1

Check/De=ign

Cancel

Figura 279: Refuerzo de caissons 1.3%.
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Design Load Combinations Selection

Load Combinations for Design
Select Type of Design Lead Combination

Load Combination Type Strength

L]

Select Load Combinations

List of Load Combinatiens Design Lead Combinations
0.60+0.7E+H 0.80+1.0EH (Sismico)+1.6E
Carga vertical total 0.90+1.6H
D+H 1.20+1.0EH (Sizmo)
D+H+0.7E 1.20+1.6H
ENVOLVENTE 1.40

Automatic Design Load Combinations

C] Automatically Generate Code-Based Design Load Combinations

Cancel

Figura 280: Combinaciones de carga usadas en el disefio de los caissons.

ACI 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: EN, m, C (Summary)

Element : 5 D=1.2 do=0.114

Section ID : Caisson 1_.Zm 1_3% 870 - £ 2000 . Lt _Wt_. Fac.
Combo ID : 0.9D+1.0EH (Sismico)Ll=l. Fy=413€85.473 fys=413€285.47
Station Loc : 0.5 RLLF=1.

Phi (Compression—Spizall :
Phi (Compression-Tied) :
Dhi (Tension Controlled):
Dhi (Shear) :

Phi (Seismic Sheaz):

Phi {Jeint Sheaz):

RXIAL FORCE & BIRXIAL MOMENT CHECK FOR DU, Mz, M3
Capacity Design Design Design Minimum Minimum
Ratio Fu M2 M3 Mz M3
0.718 1633161 -86.758 8€.758 86758
AXIAL FORCE & BIARXIAL MOMENT FACTORS
Cm Delta_ns Delta_s K L
Factor Factor Factor Factor Length
Major Bending (M3} 0.894 1. 1. 1. 1.
Minor Bending(M2] 0333 1. 1. 1. 1.
SHERR DESIGN EOR V2, V3
Rebar Shear Shear Shear Shear
Rv/s Vu phi*Ve phi‘Vs Vp
Major Shear(VZ) 0. 1.188 26 0 0
Minor Shear(V3) 0. 337.071 32€.312 0. 0.
JOINT SHEAR DESICH
Joint Shear Shear Shear Shear Joint
Ratio TuTop VuTot phi+Ve Brea
Major Shear(V2) L7EN w/R M/R WR wR
Minor Shear(V3) n/A /R N/A N/R /R

{€/5) BERM/COLUMN CAPACITY RATIOS

Majoz Minoz
Ratio Ratio
n/a N/R

Figura 281: Verificaciones de pilotes para cuantia de 1.3%.
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ACI 318-14 COLUMN SECTICN DESIGN Type: Sway Special

Element 17 D=1.2
Section ID Caisson 1.2Zm 0.5% 8700€0 .
Combo ID 0.5D+1 . 0E {Sismico)l=1.
Station Loc : 1. RLLF=1.

Phi (Compression-Spiral): 0.75

Phi (Compression-Tied) : 0.€5

Thi (Tension Controlled): 0.3

Phi {Shear) : 0.758

Phi {Seismic Shear): 0.€

Phi {Joint Shear) : 0.85

A¥IRL FORCE & BIRKIRL MCMENT CHECE FOR PU, MZ,
Capacity Design Design
Ratic Pu M2
o/5 gl4 1e93.1€1 50.471

AHIAL FORCE & BIRXIAL MCOMENT FACTORS
Cm Delta_ns

Factor Factor
HMajor Bending(M3) 0.81 1.
Minor Bending(M2) 0.703 1.
SHERR DESIGN FOR VZ,V3
Rebar
Rv/s
Major Shear (Vi) a.
Minor Shear(V3) a.
JOINT SHERR DESIGN
Joint Shear Shear
Ratio TuTop
Major Shear (Vi) /R /R
Minor Shear(V3) /R /R

{€/5) BERM/COLUMN CAPRCITY RATICS

Major Minor
Ratioc Ratic
N/ N/

Figura 282: Verificaciones de pilotes para cuantia de 0.5%.

YL

&WWMTMTMTMT ‘(TM%M%B%%%)
6?34‘?94 41|534:'T3 ‘TM

moms

sTwsm
SATBEUSENS 1Y B

e
cEmsmsmmi

(053%p
/4

de=0.111
8000.
Fy=413€85.473

M3

Shear
phi*Ve
2g 312

Shear
VuTot
H/R
H/R

Units:

EN, m,

Lt.Wt.

Factor

0.9

0.7

0.5

m, C (Summary)

Fac.

£fys=413€85.473

Minimum

Length

Shear

Joint
Rrea
H/R
H/R

Figura 283: Verificaciones de ratios de caissons.
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MUROS ViA INTERNA

9. MURO VIA INTERNA ALTURA MAXIMA VASTAGO 7.00 METROS

9.1. DESCRIPCION DEL MODELO

Para valorar el nivel de esfuerzos internos en el modelo se procede a modelar el muro
mediante el uso de elementos Shell para representar el vastago (espesor de 0.50m y altura
maxima 7.00m), zarpa (espesor de 0.50 m y 3.45 m de ancho), contrafuertes (espesor

0.30m) y elementos tipo frame para identificar los caissons de 1.2m separados 3.60 my las
vigas de cimentacion de 1.50x1.20 y 0.70x1.20.

Figura 284: Vista 3D modelo de muro de contencion.
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345

:Zarpa h=50 cm’

Figura 285: Vista en planta de muro de contencion.
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9.2. MATERIALES UTILIZADOS

El concreto propuesto para los pilotes tipo caisson es de 28MPa.

General Data
Material Name and Display Color
Material Type
Waterial Grade

Material Notes

28Mpa
Concrete

fc 4000 psi

MUROS ViA INTERNA

Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2. 400E-05 M, mm, C
Mass per Unit Wolume 2. 44TE-09

lzotropic Property Data
Modulus Of Elasticity, E 24870.06
Ppisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 10362525

Other Properties For Concrete Materials.

Specified Concrete Compressive Strength, fc 28.
Expected Concrete Compressive Strength 8.

[J Lightweight Concrete

[C] Switch To Advanced Property Display

Cancel

Figura 286: Material utilizado para los caissons.
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Los demas componentes del sistema se fabricaran en concreto de 35MPa.

General Data
Material Name and Display Color 35MPa .
Material Type Concrete

Material Grade fc 5000 psi

Material Notes Modifw/Show Notes...

Weight and Mass Units
Weight per Unit Volume 2.400E-05 N, mm, C e

Masgs per Unit Volume 2 44TE-05

lsotropic Property Data

Modulus OFf Elasticty, E 27805.57
Poisson, U 0.2
Coefficient Of Thermal Expansion, A 9.900E-06
Shear Modulus, G 11585.654

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, fc 35.
Expected Concrete Compressive Strength 35.

[] Lightweight Concrete

D Switch To Advanced Property Display

Cancel

Figura 287: Material utilizado demas componentes.
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9.3. SECCIONES TRANSVERSALES

A continuacién, se presentan las secciones transversales correspondientes a los elementos
usados en la modelacion.

E Shell Section Data

*
Section Name Muro e=50cm Display Color .
Section Notes Modify/Show...
Type Thickness
o Shell - Thin Membrane 0.5
I:J Shell - Thick Bending 0.5
(_) Plate - Thin Material
[:] Plate Thick Material Name +  35MPa v
L LE TS Material Angle 0.
() Shell - Layered/Monlinear
Time Dependent Properties
Set Time Dependent Properties...
Concrete Shell Section Design Parameters. Stiffness Modifiers
Modify/Show Shell Design Parameters... Set Modifiers. .
Figura 288: Seccidn transversal vastago de muro e=0.50 m.
[ shell section Data X

Section Name Contrafuerte e=30cm pispiay Color [

Section Notes Modify/Show.
Type Thickness

© shell - Thin Membrane 03

O Shell-Thick Bending 03

B om0 Material

D) Plate Thick Waterial Name +  35MPa

e Material Angle 0

) Shell - Layered/Nonlinear
Time Dependent Properties

Set Time Dependent Properties.
Concrete Shel Section Design Parameters

Stiffness Modifiers

Modify/Show Shell Design Parameters. Set Modifiers. ..

oK | Cancel

Figura 289: Seccion transversal contrafuerte €=0.30 m.
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E Circle Section

Section Name

Section Notes.

Dimensions

Diameter (t3 )

Material

28Mpa sinpeso

Caisson 12m 0.5% pisplay coor |1l

Modify/Show Notes..

Section

Properties

Section Properties...

Property Modifiers Time Dependent Properties...

Set Modifiers...

Concrete Reinforcement.

Figura 290: Seccion transversal pilotes tipo caisson 0.5%.

E Circle Section

Section Name

Section Notes

Dimensions

Diameter (13)

Material

28Mpa sinpeso

Figura 291: Seccion transversal pilotes tipo caisson 1.3%.

Caisson 1.2m 1

Cancel

Concrete Reinforcement..

3% Display Color .
Modify/Show Notes..
Section
Properties
Section Properties...
Property Modifiers Time Dependent Properties. ..
Set Modifiers..
Cancel

MUROS ViA INTERNA
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B Rectangular Section

Section Name VIGA 1.5x1.2 Display Color
Section Notes Modify/Show Notes..
Dimensions Section
Depth (13 ) =
Width (12) ) =i
3 —
Properties

Section Properties...

Material Property Modifiers Time Dependent Properties...

35MPa Set Modifiers...

Concrete Reinforcement

Cancel

Figura 292: Seccidn transversal viga cim 1.50x1.20.

E Rectangular Section

Section Name VG T0x120 Display Color B
Section Notes Modify/Show Notes...
Dimensions Section
Depth (t3) 12
b
Width (t2) 0T
3
Properties

Section Properties...

Material Property Modifisrs Time Dependent Properties...

+ 35MPa e Set Modifiers...

Concrete Reinforcement...

Cancel

Figura 293: Seccidn transversal viga cim 0.70x1.20

MUROS ViA INTERNA
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) shell Section Data X
Section Name Zarpa h=2.0m Display Color [
Section Motes Modify/Show...
Type Thickness
© Shell- Thin Membrane 2.
() Shell - Thick Bending 2
O Plate - Thin Material
O Plate Thick Material Name + | 35MPa w

() Membrane Material Angle 0

O Shell - Layered/Monlinear
Time Dependent Properties

Set Time Dependent Properties...
Concrete Shell Section Degign Parameters. Stiffness Modifiers

Modify/Show Shell Design Parameters.. Set Modifiers. .

Cancel

Figura 294: Contrapeso h=2.0 m.
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MUROS ViA INTERNA

9.4. REVISION DE ESTABILIDAD LOCAL DE LOS COMPONENTES DEL MURO

MEMORIA CALCULO DE ESTABILIDADLOCAL PARA MURDS CON PILOTES

1 PARANETROS DE ENTRADA
MATERIALES MURO

yoaorcrsto | 00N

iy | 42000[Mga

i | 3600[Mpa

MATERIALES [FL SUELO EN CONTACTO CON EL MURO

Y s mleo ) . cos a— Voo a—cor’ ¢
@ sudoe elen Ol K, = coser ! -
. - cos a + W cos ar— cos® '

00| Feoinertre s susoy =l mus
o : cos o+ VicosTa—cos ¢
FE Ky = cosae
a5 b cosa = Voosta—cos® ¢
PARAMETROS SISMICOS |
PGA |
o 021| Py = WH(1 — k)K,,
i om
e 0207
o | Anguic de irciinacion de b coraitema dal mum 5 "
Br) kol ;
D == recto o anguio = 9F) .
= 0440 Vaiodoll ororcbe Dbe Rl |
‘SUELD CIRCUNCANTE AL FILOTE
Estratn{
Estran2
Estrand

Estmiio pondesado

METODO RANKINE P ARA EMPUE AGTVO Y PASIVO, PARA EL GOMPONENTE SISMIGD IONGNOBE - OKABE

2 EBTABILIDAD LOCAL DEL MURD

g
TEEEEEEEE

Sabescarga

Diam cteo pite:

Longitud e

Sepaocion pldes

180 m . H

Medio pesmeto sypeftid pide 1885 m
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MWOMENTOS GENERADOS POR PESOS DE ELEMENTOS EL MURO O SUELO, VERTICALES
SECCION PESO (kiVim) Xojm) M_RESIS. {kN-mim)
100 Q00 05 [T
200 B0 o073
300 H500 25
400 20 13
200 000 267
[0] 13572 175
- Q00 3 000
Sumatona Fusrzas (Noma) T2 ‘Bumatoria Momentos Resit 08275
MOMENTOS ACTUANTES GENERADOS SEGUN CARGAS
FUERZA MAGNITUD jiim) Xo- Yo fm) M_ACTUANTE. [kN-mim) M_RESIS. {kN-mim)
Prestnadiva 1%5% 250 3888 000
Scbeecarga 12062 000
Sismo (AP, ) 2 35864 000
Prestn panaF; 43/2% 200 211068
000 000
3 FAGTOR DE SEGURIDAD AL VOLCAMIENTD
Estaico Pseudoests
M RESIS. fuhmim) M_RESIS_ fk-mim) 531344
M_ACTUA. [kN-m) M ACTUA fkham) &A1
Fsv By B0A5
Cumple:
4. FACTOR DE SEGURIDAD AL DESLIZAMIENTC
Estitico
FRESIS fktNm) 452169 F RESIS. jkNm) [
F ACTUA. (Krfm} 19012 F ACTUA [ikm) H184
FSoD AT Fso 7T
Cumgle: Cumple:
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9.5. ASIGNACION DE CARGAS

Se procede a asignar los empujes y pesos del suelo como lo indica el reglamento.
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Figura 295: Empuje activo del relleno kN/m?
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Figura 296: Peso del relleno sobre zarpa de muro kN/m?
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Figura 297: Empuje por sobrecarga kN/m?
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MUROS ViA INTERNA

Figura 298: Empuje por componente dinamico 67.73 kN/m?.
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phi (%) 32
phi{radianes) 0.56
ka 0.31
¥ [kN/m3] 18
h[m] 6.8
Empuje en la base [kN/m2] 3761
Empuje en la cabeza [kN/m2] 0.00
Ecuaciones para el SAP CZ+D
Ecuacion 1 D=
Ecuacion 2 D=
Ecuacion 3 -21.8
C=
D=
Empuje de sobrecarga 15
4.61
Cargasismica
Kae 0.47
kv 0
Aead [kN/m] 6773
Brazo 4533333333

Figura 299: Cargas asignadas en modelo estructural.

3761
0.00

-5.53

120.5682

kN/m2
kN/m2

15
21.8
15 c
- 218 c
= 37.61

15

MUROS ViA INTERNA

Una vez asignadas las cargas se proceden a definir las combinaciones de carga por
esfuerzos admisibles y cargas ultimas.

B Define Load Combinations

Load Combinations

Carga vertical total

D+H
1.2D+1.6H
0.90+1.56H
1.40

ENVOLVENTE
D+H+0.TE
0.60+0.TE+H

1.20+1.0EH (Sismo)
0.90+1.0EH (Sismico)+1.6EH

Click to:

Add New Combo...
Add Copy of Combo...

Medify/Show Combo...

Add Default Design Combos...

Convert Combos to Nenlinear Cases...

Cancel

Figura 300: Combinaciones de carga.
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9.6. VERIFICACION DE DEFORMACIONES EN PILOTE

MUROS ViA INTERNA

De acuerdo con las caracteristicas proporcionadas por el ingeniero geotecnista se verifica
que los pilotes no superen la deformacion maxima en la cabeza del pilote de 40 mm.

Pt Obj: 191
PtElm: 191
U1 =-0003
U2 = 19.2976
U3 = -6.4484
R1=-00125

4 R2 =-5944E-06

R3 =-7.187E-08

®

r———o

o

!

Figura 301: Deformacion en pilote por combinacion D+H.

:

Figura 302: Deformacién en pilote por combinacién 0.6D+H+0.7E.

Pt Obj: 191
Pt Elm: 191

U1 =-.0005

U2 = 339378
U3 = -4.9833
R1 =-00393
R2 = -5.105E-06
R3 = 6.328E-07

L 4
-

@

'
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InSUt MUROS VIA INTERNA

Pt Obj: 191
PtElm: 191
U1 =-.0007
U2 = 29.6487
g U3=-7.001
« 1 R1=-00282
¢ R2 =-6988E-06
) R3 = 4817E-07

L 4 ¢
- s 4
® e
® ®
2 *
® ®
¢ ¢

Figura 303: Deformacion en pilote por combinacion D+H+0.7E.

Las deformaciones de los pilotes se encuentran dentro de los rangos admisibles para las
combinaciones de esfuerzo admisible sefialadas en la NSR-10.
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454

384

314

244

175

105

Figura 304: Presion del suelo D+H.
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Figura 305: Fuerzas axiales en los caissons por cargas de gravedad. [Tonf].
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InSUt MUROS VIA INTERNA

9.9. DISENO DE ELEMENTOS ESTRUCTURALES

9.9.1. DISENO ZARPA

525
45
375

30

225|

15}

75

-16

-15.

-225;

-30
-375

-45

Figura 306: Momento M11 kN*m/m.

- -

-+ —+

Figura 307: Momento M22 kN*m/m.

Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima de la zarpa del muro de contencion.

§=0.003%100%50=15.00 cm’/m
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ingeniriasupenvsin deica ¢ nerventor

MUROS VIA INTERNA

Proporcionados en dos caras de muro se obtienen 7.50 cm?m por cada cara. El acero

longitudinal de campo es 1#6 cada 15.0 cm corrida.

190
190.
190.
150
190.
190.
190.
189.
189
189.
189.
189.
189
189.

Figura 308: Chequeo de acero Ast1 bottom. 1#6 ¢/.15m

Figura 309: Chequeo de acero Ast1 top. 1#6 c/.15m
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ingeniriasupenvsin deica ¢ nerventor

190.
190
190.
189.

Figura 310: Chequeo de acero Ast2 bottom. 1#6 c/.15m

189.

Figura 311: Chequeo de acero Ast2 top. 1#6 c/.15m
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ingeniriasupenvsin deica ¢ nerventor

380.
380.
380.
380.
380.
380.
380.
379.
379.
379.
379.
379.
379.

379.

Figura 312: Acero adicional cara As2 top 1#6 ¢/.15

oMn=@Asx*fy*x|d— Aé*ﬁ/
0.85*f c*bef *2
As=284*1000 _ ;893 33 i/ m
150

Asxfy
0.85%f cxbef *2

(pMn=<pAs*420*(d—

1893.3%420
0.85%35%1000* 2
10001000

0.9*1893.3*420*(415.4— )
=287.7kN*m/m

oMn=

Se observa que de acuerdo con la Figura 306 y Figura 307 el momento resistente es mayor
a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17%/35+1000%415.45%1 _ . 5 o kN
1000 m
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R

121~
72 ‘

Figura 313: Cortante 1-3

313
265.
217.
169.
121
72 T

24

24

72
-121

-169.

-217.

-265

'y A

I [
Figura 314: Cortante 2-3

Considerando que en el sector de la viga actua un espesor mayor y los estribos el cortante
ultimo seria:

Ve 0.75+0.17%/354700%1000%1 _ o o kN
1000 m
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_ 0.75%2%129%420% 1000 :812.70M

.
Vs 150% 1000 m

oV ,=528.01+812.70=1340.71 kN
m

E+3

134
1.13}

0.72

052

031

0.1

-0.1

-0.31

-0.52

0.72

-0.93

-1.13

-1.34

Figura 315: Cortante 2-3 viga.
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9.9.2. DISENO DE VASTAGO

154

132

110.

88

66

22

<22

-44

-66

-88

=110

-132

Figura 316: Momento M11 kN*m/m.

210

175.

140.

105.

70

35

-35

-70

-105

-140.

-175

=210

-245

Figura 317: Momento M22 kN*m/m.
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Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia
minima del muro de contencidn.

§=0.003%100%50=15.00 cm*/m

Proporcionados en dos caras de muro se obtienen 7.50 cm?m por cada cara. El acero
longitudinal de campo es 1#6 cada 15 cm y acero transversal 1#5 cada 12.5 cm.

160.
160.
160.
160.

159. |

159.

Figura 318: Chequeo de acero Ast1 bottom. 1#5 ¢/.125m.
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Figura 319: Chequeo de acero Ast1 top. 1#5 ¢/.125m.

Figura 320: Chequeo de acero Ast2 bottom. 1#6 c/.15m.

189.
189.
189.

189.
189.
189.
189.

MUROS VIA INTERNA
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ingeniriasupenvsin deica ¢ nerventor

Figura 321: Chequeo de acero Ast2 top. 1#6 c/.15m.

OMn=@As*fy*|d— Aé*ﬁ/
0.85%f cxbef x2
As=284*21000 _ 18093 33 1m2/m
150
Asxfy

(pMn=<pAs*420*(d—

0.85%f cxbef *2

0.9*1893.3*420*(415.45— 1893.3+420 )*

0.85%35%x1000%2

Mn=
¢ 1000?

190.
190.
190.
190.
190.
190.
190.
189.

189

189.
189.
189.
189.
189.

MUROS VIA INTERNA

=287.76 KN *m/m

Se observa que de acuerdo con la Figura 316 y Figura 317 el momento resistente es mayor

a los solicitados.

Ahora considerando el espesor del cabezal el cortante resistente es:

_ 0.75%0.17 %v/35%1000%415.45% 1
1000

oVn

=313.37—
m
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Figura 322: Cortante 1-3.

A
e

Figura 323: Cortante 2-3.

Las verificaciones de cortante son correctas.

313

265

169

121

72

24

-24

-12

-121
-169

217

-313

313

265

217.

169

121

72

24

-24

=72

-121

-169

265

=313

MUROS ViA INTERNA
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9.9.3. DISENO DE CONTRAFUERTE

154

132.

110.

88.

66

44

22

-22

44

-66.

-110

-132.

Figura 324: Momento M11 kN*m/m.

210

175

140.

105

70

35

-35

70

-105

-140.

175

210

-245

Figura 325: Momento M22 kN*m/m.
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Considerando las cuantias minimas establecidas en C.23.C.7.12.2.1 se calcula la cuantia

minima del muro de contencidn.

§=0.003%100%30=9.00 cm*/m

Proporcionados en dos caras de muro se obtienen 4.5 cm?m por cada cara. El acero

longitudinal de campo es 1#4 cada 15 cm.

89.7
894
891
888
885
88.2
878
875
872
86.9
86.6
86.3

86.

Figura 326: Acero cara top Ast1 1#4 ¢/.15.
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280.
280.
279.
279.
278
278.
278.
277.
271

277.

276.
276.
275.

275,

Figura 327: Acero adicional cara top Ast1 1#6 c/.15.

86.3

Figura 328: Acero cara bottom Ast1 1#4 c/.15.

MUROS VIA INTERNA
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280.
280.
279
279
278.
278.
278.
277,
277
277.
276.
276
275.
275
Figura 329: Refuerzo adicional Acero cara bottom Ast1 1#6 ¢/.15.
Figura 330: Acero cara top Ast2 1#4 ¢/.15.
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ingeniriasupenvsin deica ¢ nerventor

280.
280.

279

279.;
278.E
278.

278.
277.
277.—

277.

276.
276
275,

275.

Figura 331: Refuerzo adicional Acero cara top Ast2 1#6 c/.15.

Figura 332: Acero cara bottom Ast2 1#4 c/.15.

MUROS VIA INTERNA
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ingeniriasupenvsin deica ¢ nerventor

280.
280.
279.
279.
278,
278.1
278.
277.
277.
277.
276.
276.
275.

275.

Figura 333: Refuerzo adicional Acero cara bottom Ast2 1#6 c/.15.

Ahora considerando el espesor del cabezal el cortante resistente es:

V= 0.75%0.17/35%1000+218.65%1 _, ., oy kN
1000 m
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InSUt MUROS VIA INTERNA

Figura 334: Chequeo de cortante 1-3.

Figura 335: Chequeo de cortante 2-3.

Los cortantes cumplen con lo establecido.
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9.10. DISENO DE CAISSONS

B Reinforcement Data

Rebar Material

Longitudinal Bars AB15Gr60
Confinement Bars (Ties) AB15Gre0
Design Type
Reinforcement Configuration Confinement Bars
Longitudinal Bars - Circular Configuration
Clear Cover for Confinement Bars 0.0
Number of Longitudinal Bars 22
Longitudinal Bar Size #E
Cenfinement Bars
Confinement Bar Size S

Longitudinal Spacing of Confinement Bars 0.1

Check/Design

Figura 336: Refuerzo de caissons 0.5%.
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E] reinforcement Data x

Rebar Material

Longitudinal Bars AB15GrE0
Confinement Barzs (Ties) AB15GrE0
Des=ign Type

Reinforcement Configuration Confinement Bars

Lengitudinal Bars - Circular Configuration

Clear Cowver for Confinement Bars 0.05
Mumber of Longitudinal Bars 35
Longitudinal Bar Size #7

Confinement Bars
Confinement Bar Size #4

Longitudinal Spacing of Confinement Bars 0.1

Check/De=ign

Cancel

Figura 337: Refuerzo de caissons 1.3%.
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Design Load Combinations Selection

Load Combinations for Design

Select Type of Design Lead Combination

Load Combination Type

Select Load Combinations

List of Load Combinations

0.6D+0.7E+H
Carga vertical total
D+H

D+H+0.7E
ENVOLVENTE

Strength

Automatic Design Load Combinations

Design Lead Combinations

0.90+1.0EH (Sismico)+1.6F
0.9D+16H

1.2D+1.0EH (Sismo)
1.2D+1.6H

1.40

E] Automatically Generate Code-Based Design Load Combinations

Figura 338: Combinaciones de carga usadas en el disefio de los caissons.

Elementc
Section
Combo ID
Station

Phi (Comp:
Phi (Comp:
Phi (Tens
Phi (Shea:
Phi (Seis
Phi (Join

AXIAL FO!

AXIAL FO!

Major
Minor

SHEAR DE!

Major
Minor

B =1.2
ID : Caisson 1.2m 1.3% 48700€0.
: 0.9D+1.0EH (Sismico)L=l.
Loc : 1. RLLF=1.
ression-Spiral):
ression-Tied) : €
ion Controlled): 3
) : 0.78
mic Shear): 0.€
t Shear) : 0.885
RCE & BIAXIAL MOMENT CHECK FOR PU, M2,
Capacity Design Design
Ratio Pu M2
0.424 2226 _851 -1482.783
RCE & BIAXIAL MOMENT FACTORS
Cm Delta_ns
Factor Factor
Bending (M3) 0.8%52 >
Bending (M2) 0.81% 1.
SIGN FOR V2,V3
Rebar
Av/s
Shear (V2) 0.
Shear (V3) 0.001

JOINT SHEAR DESIGN

Joint Shear

Ratio

Major Shear(V2) N/A
Minor Shear (V3) N/A
(€/5) BEAM/COLUMN CAPACITY RATIOS
Major

Ratio

N/A

Figura 339: Verificaciones de pilotes para cuantia de 1.3%.

Cancel

de=0.114
£c=28000.
Fy=413€85.473

Lt.We.

M3
Design Minimum
M3 M2
-114.088 114.088
Delta_s K
Factor Factor
1. 1.
o o
Shear Shear
phi*Ve phi*Vs
851.805 0.
851.80% 297.854
Shear Shear
VuTot phi*Ve
N/A N/R
N/A N/A

L]

Fac.=1.

fys=413€85.473

Minimum
M3
114_088

Length
58

Shear
Ve
Q.

Joint
Area
N/A
N/A
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ingeniriasupervision denica e nervntoria

ACT 318-14 COLUMN SECTION DESIGN Type: Sway Special Units: KN, m, C (Summazry)

Element : 18 D=1.2 de=0.111

Section ID : Caisson 1.2m 0.5% E=248700€0. £c=28000. Le.We. Fac.=l.
Combo ID : 0.9D+1.0EH (Sismice)L=1. Fy=413€85.473  £ys=413€85.473
Station Loc : 1. RLLF=1.

Phi (Compression-Spiral): 0.7%8

Phi (Compression-Tied): 0.€5
Phi (Tension Controlled): 0.9
Phi (Shear) : 0.75
Phi(Seismic Shear): 0.€
Phi (Joint Sheax): 0.88

AXIAL FORCE & BIAXIAL MOMENT CHECK FOR PU, M2, M3

Capacity Design Design Design Minimum Minimum
Ratio Pu M2 M3 Mz u3
0/5 $14 2226.551 114.088 0.086 114.088 114.088

AXTAL FORCE & BIAXIAL MOMENT FACTORS

Cm  Delta ns Delta_s 4 T

Factor Factor Factor Factor Length

Major Bending(M3) 0.7€3 1. 1. 1. 1.

Minor Bending(M2) 0.894 1. i 1. 2.
SHEAR DESIGN FOR V2,V3

Rebar Shear Shear Shear Sheaz

Av/s Va phi*Ve phi*Vs vp

Major Shear(V2) 0. 0.082 851.805 0. 0%

Minor Sheaz (V3) 0. 15.28% 851.805 0. 0.

JOINT SHEAR DESIGN

Joint Shear Shear Shear Shear Joint

Ratio VuTep VuTot phitVe Area

Major Sheaz(V2) /A N/A N/A N/A N/A

Minor Shear(V3) N/A N/A N/R N/A N/A

(€/5) BEAM/COLUMN CAPACITY RATIOS

Major Minozr
Ratio Ratio
N/R N/A

Figura 340: Verificaciones de pilotes para cuantia de 0.5%.

0.9'

0.7

E E :
i

E I

[

Figura 341: Verificaciones de ratios de caissons.
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10. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA
10.1. ANEXOS MURO H=1.0 M.
10.1.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES

CARGA ULTIMA (MURO 1.0 M)

TABLE: Element Forces - Frames

Frame | Station OutputCase P V3 M2
2 1 1.2D+1.6H -207.36 36.78 -52.79
2 1 0.9D+1.6H -155.52 36.78 -52.79
2 1 1.4D -241.92 0 0
2 1 1.2D+1.0EH (Sismo) -207.36 3.38 -5.08
2 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 40.16 -57.86
2 1 0.6D+0.7E+H -103.68 25.35 -36.54
3 1 1.2D+1.6H -207.36 31.93 -84.72
3 1 0.9D+1.6H -155.52 31.93 -84.72
3 1 1.4D -241.92 0 0
3 1 1.2D+1.0EH (Sismo) -207.36 2.93 -8.01
3 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 34.86 -92.73
3 1 0.6D+0.7E+H -103.68 22.01 -58.55
4 1 1.2D+1.6H -207.36 24.07 -108.79
4 1 0.9D+1.6H -155.52 24.07 -108.79
4 1 1.4D -241.92 0 0
4 1 1.2D+1.0EH (Sismo) -207.36 2.21 -10.22
4 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 26.28 -119
4 1 0.6D+0.7E+H -103.68 16.59 -75.14
5 1 1.2D+1.6H -207.36 14.86 -123.65
5 1 0.9D+1.6H -155.52 14.86 -123.65
5 1 1.4D -241.92 0 0
5 1 1.2D+1.0EH (Sismo) -207.36 1.35 -11.57
5 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 16.22 -135.22
5 1 0.6D+0.7E+H -103.68 10.24 -85.38
6 1 1.2D+1.6H -207.36 6.58 -130.24
6 1 0.9D+1.6H -155.52 6.58 -130.24
6 1 1.4D -241.92 0 0
6 1 1.2D+1.0EH (Sismo) -207.36 0.59 -12.15
6 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 717 -142.39
6 1 0.6D+0.7E+H -103.68 4.52 -89.9
7 1 1.2D+1.6H -207.36 -0.33 -129.9
7 1 0.9D+1.6H -155.52 -0.33 -129.9
7 1 1.4D -241.92 0 0
7 1 1.2D+1.0EH (Sismo) -207.36 | -0.05459 -12.1
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7 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -0.39 -142
7 1 0.6D+0.7E+H -103.68 -0.25 -89.66
8 1 1.2D+1.6H -207.36 -5.65 -124.26
8 1 0.9D+1.6H -155.52 -5.65 -124.26
8 1 1.4D -241.92 0 0

8 1 1.2D+1.0EH (Sismo) -207.36 -0.55 -11.55
8 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -6.19 -135.81
8 1 0.6D+0.7E+H -103.68 -3.91 -85.75
9 1 1.2D+1.6H -207.36 -12.26 -111.99
9 1 0.9D+1.6H -155.52 -12.26 -111.99
9 1 1.4D -241.92 0 0

9 1 1.2D+1.0EH (Sismo) -207.36 -1.16 -10.4
9 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -13.42 -122.39
9 1 0.6D+0.7E+H -103.68 -8.47 -77.27
10 1 1.2D+1.6H -207.36 -17.6 -94.39
10 1 0.9D+1.6H -155.52 -17.6 -94.39
10 1 1.4D -241.92 0 0

10 1 1.2D+1.0EH (Sismo) -207.36 -1.65 -8.75
10 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -19.25 -103.14
10 1 0.6D+0.7E+H -103.68 -12.15 -65.12
11 1 1.2D+1.6H -207.36 -20.46 -73.93
11 1 0.9D+1.6H -155.52 -20.46 -73.93
11 1 1.4D -241.92 0 0

11 1 1.2D+1.0EH (Sismo) -207.36 -1.91 -6.85
11 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -22.36 -80.78
11 1 0.6D+0.7E+H -103.68 -14.12 -51
12 1 1.2D+1.6H -207.36 -20.67 -53.26
12 1 0.9D+1.6H -155.52 -20.67 -53.26
12 1 1.4D -241.92 0 0

12 1 1.2D+1.0EH (Sismo) -207.36 -1.92 -4.92
12 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -22.59 -58.19
12 1 0.6D+0.7E+H -103.68 -14.26 -36.74
13 1 1.2D+1.6H -207.36 -18.76 -34.5
13 1 0.9D+1.6H -155.52 -18.76 -34.5
13 1 1.4D -241.92 0 0
13 1 1.2D+1.0EH (Sismo) -207.36 -1.74 -3.18
13 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -20.51 -37.68
13 1 0.6D+0.7E+H -103.68 -12.95 -23.79
14 1 1.2D+1.6H -207.36 -15.59 -18.91
14 1 0.9D+1.6H -155.52 -15.59 -18.91
14 1 1.4D -241.92 0 0
14 1 1.2D+1.0EH (Sismo) -207.36 -1.44 -1.74
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14 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -17.03 -20.65
14 1 0.6D+0.7E+H -103.68 -10.75 -13.04
15 1 1.2D+1.6H -207.36 -12.02 -6.89
15 1 0.9D+1.6H -155.52 -12.02 -6.89
15 1 1.4D -241.92 0 0
15 1 1.2D+1.0EH (Sismo) -207.36 -1.11 -0.63
15 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -13.13 -7.52
15 1 0.6D+0.7E+H -103.68 -8.29 -4.75
16 1 1.2D+1.6H -207.36 -8.78 1.89
16 1 0.9D+1.6H -155.52 -8.78 1.89
16 1 1.4D -241.92 0 0
16 1 1.2D+1.0EH (Sismo) -207.36 -0.81 0.18
16 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -9.59 2.07
16 1 0.6D+0.7E+H -103.68 -6.06 1.31
17 1 1.2D+1.6H -207.36 -2.73 4.62
17 1 0.9D+1.6H -155.52 -2.73 4.62
17 1 1.4D -241.92 0 0
17 1 1.2D+1.0EH (Sismo) -207.36 -0.25 0.43
17 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -2.98 5.05
17 1 0.6D+0.7E+H -103.68 -1.88 3.19
18 1 1.2D+1.6H -207.36 0.73 3.89
18 1 0.9D+1.6H -155.52 0.73 3.89
18 1 1.4D -241.92 0 0
18 1 1.2D+1.0EH (Sismo) -207.36 | 0.07005 0.36
18 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 0.8 4.25
18 1 0.6D+0.7E+H -103.68 0.5 2.68
19 1 1.2D+1.6H -207.36 2.1 1.79
19 1 0.9D+1.6H -155.52 2.1 1.79
19 1 1.4D -241.92 0 0
19 1 1.2D+1.0EH (Sismo) -207.36 0.2 0.17
19 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 2.29 1.96
19 1 0.6D+0.7E+H -103.68 1.45 1.24
20 1 1.2D+1.6H -207.36 1.79 -1.421E-15
20 1 0.9D+1.6H -155.52 1.79 -1.421E-15
20 1 1.4D -241.92 0 0
20 1 1.2D+1.0EH (Sismo) -207.36 0.17 0
20 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 1.96 -1.421E-15
20 1 0.6D+0.7E+H -103.68 1.24 -8.882E-16
21 1 1.2D+1.6H -207.36 36.78 -62.79
21 1 0.9D+1.6H -155.52 36.78 -62.79
21 1 1.4D -241.92 0 0
21 1 1.2D+1.0EH (Sismo) -207.36 3.38 -5.08
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21 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 40.16 -57.86
21 1 0.6D+0.7E+H -103.68 25.35 -36.54
22 1 1.2D+1.6H -207.36 31.93 -84.72
22 1 0.9D+1.6H -155.52 31.93 -84.72
22 1 1.4D -241.92 0 0
22 1 1.2D+1.0EH (Sismo) -207.36 2.93 -8.01
22 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 34.86 -92.73
22 1 0.6D+0.7E+H -103.68 22.01 -58.55
23 1 1.2D+1.6H -207.36 24.07 -108.79
23 1 0.9D+1.6H -155.52 24.07 -108.79
23 1 1.4D -241.92 0 0
23 1 1.2D+1.0EH (Sismo) -207.36 2.21 -10.22
23 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 26.28 -119
23 1 0.6D+0.7E+H -103.68 16.59 -75.14
24 1 1.2D+1.6H -207.36 14.86 -123.65
24 1 0.9D+1.6H -155.52 14.86 -123.65
24 1 1.4D -241.92 0 0
24 1 1.2D+1.0EH (Sismo) -207.36 1.35 -11.57
24 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 16.22 -135.22
24 1 0.6D+0.7E+H -103.68 10.24 -85.38
25 1 1.2D+1.6H -207.36 6.58 -130.24
25 1 0.9D+1.6H -155.52 6.58 -130.24
25 1 1.4D -241.92 0 0
25 1 1.2D+1.0EH (Sismo) -207.36 0.59 -12.15
25 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 717 -142.39
25 1 0.6D+0.7E+H -103.68 4.52 -89.9
26 1 1.2D+1.6H -207.36 -0.33 -129.9
26 1 0.9D+1.6H -155.52 -0.33 -129.9
26 1 1.4D -241.92 0 0
26 1 1.2D+1.0EH (Sismo) -207.36 | -0.05459 -12.1
26 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -0.39 -142
26 1 0.6D+0.7E+H -103.68 -0.25 -89.66
27 1 1.2D+1.6H -207.36 -5.65 -124.26
27 1 0.9D+1.6H -155.52 -5.65 -124.26
27 1 1.4D -241.92 0 0
27 1 1.2D+1.0EH (Sismo) -207.36 -0.55 -11.55
27 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -6.19 -135.81
27 1 0.6D+0.7E+H -103.68 -3.91 -85.75
28 1 1.2D+1.6H -207.36 -12.26 -111.99
28 1 0.9D+1.6H -155.52 -12.26 -111.99
28 1 1.4D -241.92 0 0
28 1 1.2D+1.0EH (Sismo) -207.36 -1.16 -10.4
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28 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -13.42 -122.39
28 1 0.6D+0.7E+H -103.68 -8.47 -77.27
29 1 1.2D+1.6H -207.36 -17.6 -94.39
29 1 0.9D+1.6H -155.52 -17.6 -94.39
29 1 1.4D -241.92 0 0
29 1 1.2D+1.0EH (Sismo) -207.36 -1.65 -8.75
29 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -19.25 -103.14
29 1 0.6D+0.7E+H -103.68 -12.15 -65.12
30 1 1.2D+1.6H -207.36 -20.46 -73.93
30 1 0.9D+1.6H -155.52 -20.46 -73.93
30 1 1.4D -241.92 0 0
30 1 1.2D+1.0EH (Sismo) -207.36 -1.91 -6.85
30 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -22.36 -80.78
30 1 0.6D+0.7E+H -103.68 -14.12 -51
31 1 1.2D+1.6H -207.36 -20.67 -563.26
31 1 0.9D+1.6H -155.52 -20.67 -563.26
31 1 1.4D -241.92 0 0
31 1 1.2D+1.0EH (Sismo) -207.36 -1.92 -4.92
31 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -22.59 -568.19
31 1 0.6D+0.7E+H -103.68 -14.26 -36.74
32 1 1.2D+1.6H -207.36 -18.76 -34.5
32 1 0.9D+1.6H -155.52 -18.76 -34.5
32 1 1.4D -241.92 0 0
32 1 1.2D+1.0EH (Sismo) -207.36 -1.74 -3.18
32 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -20.51 -37.68
32 1 0.6D+0.7E+H -103.68 -12.95 -23.79
33 1 1.2D+1.6H -207.36 -15.59 -18.91
33 1 0.9D+1.6H -155.52 -15.59 -18.91
33 1 1.4D -241.92 0 0
33 1 1.2D+1.0EH (Sismo) -207.36 -1.44 -1.74
33 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -17.03 -20.65
33 1 0.6D+0.7E+H -103.68 -10.75 -13.04
34 1 1.2D+1.6H -207.36 -12.02 -6.89
34 1 0.9D+1.6H -155.52 -12.02 -6.89
34 1 1.4D -241.92 0 0
34 1 1.2D+1.0EH (Sismo) -207.36 -1.11 -0.63
34 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -13.13 -7.52
34 1 0.6D+0.7E+H -103.68 -8.29 -4.75
35 1 1.2D+1.6H -207.36 -8.78 1.89
35 1 0.9D+1.6H -155.52 -8.78 1.89
35 1 1.4D -241.92 0 0
35 1 1.2D+1.0EH (Sismo) -207.36 -0.81 0.18
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35 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -9.59 2.07

35 1 0.6D+0.7E+H -103.68 -6.06 1.31

36 1 1.2D+1.6H -207.36 -2.73 4.62

36 1 0.9D+1.6H -155.52 -2.73 4.62

36 1 1.4D -241.92 0 0

36 1 1.2D+1.0EH (Sismo) -207.36 -0.25 0.43

36 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 -2.98 5.05

36 1 0.6D+0.7E+H -103.68 -1.88 3.19

37 1 1.2D+1.6H -207.36 0.73 3.89

37 1 0.9D+1.6H -155.52 0.73 3.89

37 1 1.4D -241.92 0 0

37 1 1.2D+1.0EH (Sismo) -207.36 | 0.07005 0.36

37 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 0.8 4.25

37 1 0.6D+0.7E+H -103.68 0.5 2.68

38 1 1.2D+1.6H -207.36 2.1 1.79

38 1 0.9D+1.6H -155.52 2.1 1.79

38 1 1.4D -241.92 0 0

38 1 1.2D+1.0EH (Sismo) -207.36 0.2 0.17

38 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 2.29 1.96

38 1 0.6D+0.7E+H -103.68 1.45 1.24
39 1 1.2D+1.6H -207.36 1.79 -1.421E-15
39 1 0.9D+1.6H -155.52 1.79 -1.421E-15
39 1 1.4D -241.92 0 0

39 1 1.2D+1.0EH (Sismo) -207.36 0.17 0

39 1 0.9D+1.0EH (Sismico)+1.6EH -155.52 1.96 -1.421E-15
39 1 0.6D+0.7E+H -103.68 1.24 -8.882E-16

10.1.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO 1.0 M)

TABLE: Element Forces - Frames
Frame Station OutputCase P V3 M2
2 1 D+H -172.8 22.99 -32.99
3 1 D+H -172.8 19.96 -52.95
4 1 D+H -172.8 15.04 -67.99
5 1 D+H -172.8 9.29 -77.28
6 1 D+H -172.8 4.12 -81.4
7 1 D+H -172.8 -0.21 -81.19
8 1 D+H -172.8 -3.53 -77.66
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9 1 D+H -172.8 -7.67 -69.99
10 1 D+H -172.8 -11 -568.99
11 1 D+H -172.8 -12.78 -46.21
12 1 D+H -172.8 -12.92 -33.29
13 1 D+H -172.8 -11.73 -21.56
14 1 D+H -172.8 -9.74 -11.82
15 1 D+H -172.8 -7.51 -4.31
16 1 D+H -172.8 -5.49 1.18
17 1 D+H -172.8 -1.71 2.89
18 1 D+H -172.8 0.46 2.43
19 1 D+H -172.8 1.31 1.12
20 1 D+H -172.8 1.12 -8.882E-16
21 1 D+H -172.8 22.99 -32.99
22 1 D+H -172.8 19.96 -62.95
23 1 D+H -172.8 15.04 -67.99
24 1 D+H -172.8 9.29 -77.28
25 1 D+H -172.8 4.12 -81.4
26 1 D+H -172.8 -0.21 -81.19
27 1 D+H -172.8 -3.53 -77.66
28 1 D+H -172.8 -7.67 -69.99
29 1 D+H -172.8 -11 -568.99
30 1 D+H -172.8 -12.78 -46.21
31 1 D+H -172.8 -12.92 -33.29
32 1 D+H -172.8 -11.73 -21.56
33 1 D+H -172.8 -9.74 -11.82
34 1 D+H -172.8 -7.51 -4.31
35 1 D+H -172.8 -5.49 1.18
36 1 D+H -172.8 -1.71 2.89
37 1 D+H -172.8 0.46 2.43
38 1 D+H -172.8 1.31 1.12
39 1 D+H -172.8 1.12 -8.882E-16

10.2. ANEXOS MURO H=2.0 M.

10.2.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO 2.0 M)

Frame | Station OutputCase P V3 M2
2 1 1.2D+1.6H -488.59 99.57 -39.34
2 1 0.9D+1.6H -366.44 99.57 -72.94
2 1 1.4D -570.02 | 6.608E-10 156.77
2 1 1.2D+1.0EH (Sismo) -488.59 171 100.17
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2 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 116.67 -107.14
2 1 0.6D+0.7E+H -244.3 74.2 -65.33
3 1 1.2D+1.6H -488.59 88.33 -127.68
3 1 0.9D+1.6H -366.44 87.72 -160.66
3 1 1.4D -570.02 2.85 153.92
3 1 1.2D+1.0EH (Sismo) -488.59 17.11 83.06

3 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 102.39 -209.53
3 1 0.6D+0.7E+H -244.3 65.17 -130.5
4 1 1.2D+1.6H -488.59 69.82 -197.49
4 1 0.9D+1.6H -366.44 68.31 -228.97
4 1 1.4D -570.02 7.03 146.89
4 1 1.2D+1.0EH (Sismo) -488.59 16.78 66.27

4 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 79.07 -288.6
4 1 0.6D+0.7E+H -244.3 50.41 -180.91
5 1 1.2D+1.6H -488.59 47.77 -245.26
5 1 0.9D+1.6H -366.44 45.33 -274.3
5 1 1.4D -570.02 11.39 135.5

5 1 1.2D+1.0EH (Sismo) -488.59 15.97 50.3

5 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 51.54 -340.14
5 1 0.6D+0.7E+H -244.3 32.98 -213.89
6 1 1.2D+1.6H -488.59 27.59 -272.85
6 1 0.9D+1.6H -366.44 24.43 -298.72
6 1 1.4D -570.02 14.78 120.72
6 1 1.2D+1.0EH (Sismo) -488.59 14.82 35.48

6 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 26.58 -366.71
6 1 0.6D+0.7E+H -244.3 17.17 -231.06
7 1 1.2D+1.6H -488.59 10.4 -283.26
7 1 0.9D+1.6H -366.44 6.74 -305.46
7 1 1.4D -570.02 17.12 103.6

7 1 1.2D+1.0EH (Sismo) -488.59 13.46 22.02

7 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.53 -372.24
7 1 0.6D+0.7E+H -244.3 3.82 -234.88
8 1 1.2D+1.6H -488.59 -3.12 -280.14
8 1 0.9D+1.6H -366.44 -7.07 -298.39
8 1 1.4D -570.02 18.42 85.18

8 1 1.2D+1.0EH (Sismo) -488.59 12.03 9.99

8 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -10.83 -361.41
8 1 0.6D+0.7E+H -244.3 -6.56 -228.33
9 1 1.2D+1.6H -488.59 -20.52 -259.62
9 1 0.9D+1.6H -366.44 -24.64 -273.76
9 1 1.4D -570.02 19.2 65.98

9 1 1.2D+1.0EH (Sismo) -488.59 9.57 0.42
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9 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -31.52 -329.89
9 1 0.6D+0.7E+H -244.3 -19.7 -208.62
10 1 1.2D+1.6H -488.59 -35.35 -224.27
10 1 0.9D+1.6H -366.44 -39.34 -234.41
10 1 1.4D -570.02 18.63 47.35
10 1 1.2D+1.0EH (Sismo) -488.59 6.63 -6.21
10 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -48.67 -281.22
10 1 0.6D+0.7E+H -244.3 -30.62 -178
11 1 1.2D+1.6H -488.59 -44.37 -179.89
11 1 0.9D+1.6H -366.44 -47.94 -186.47
11 1 1.4D -570.02 16.66 30.69
11 1 1.2D+1.0EH (Sismo) -488.59 3.75 -9.96
11 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -58.48 -222.74
11 1 0.6D+0.7E+H -244.3 -36.89 -141.11
12 1 1.2D+1.6H -488.59 -46.91 -132.98
12 1 0.9D+1.6H -366.44 -49.85 -136.62
12 1 1.4D -570.02 13.7 16.99
12 1 1.2D+1.0EH (Sismo) -488.59 1.29 -11.25
12 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -60.3 -162.44
12 1 0.6D+0.7E+H -244.3 -38.11 -103
13 1 1.2D+1.6H -488.59 -44.01 -88.98
13 1 0.9D+1.6H -366.44 -46.21 -90.41
13 1 1.4D -570.02 10.29 6.7
13 1 1.2D+1.0EH (Sismo) -488.59 -0.54 -10.71
13 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -55.57 -106.87
13 1 0.6D+0.7E+H -244.3 -35.16 -67.85
14 1 1.2D+1.6H -488.59 -37.58 -51.39
14 1 0.9D+1.6H -366.44 -39.08 -51.33
14 1 1.4D -570.02 6.99 -0.29
14 1 1.2D+1.0EH (Sismo) -488.59 -1.69 -9.02
14 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -46.76 -60.11
14 1 0.6D+0.7E+H -244.3 -29.61 -38.23
15 1 1.2D+1.6H -488.59 -29.76 -21.63
15 1 0.9D+1.6H -366.44 -30.66 -20.67
15 1 1.4D -570.02 4.21 -4.5
15 1 1.2D+1.0EH (Sismo) -488.59 -2.24 -6.78
15 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -36.51 -23.6
15 1 0.6D+0.7E+H -244.3 -23.14 -15.09
16 1 1.2D+1.6H -488.59 -22.34 0.71
16 1 0.9D+1.6H -366.44 -22.81 2.14
16 1 1.4D -570.02 217 -6.67
16 1 1.2D+1.0EH (Sismo) -488.59 -2.35 -4.43
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16 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -27.03 3.43
16 1 0.6D+0.7E+H -244.3 -17.15 2.06
17 1 1.2D+1.6H -488.59 -7.98 8.69
17 1 0.9D+1.6H -366.44 -7.78 9.92
17 1 1.4D -570.02 -0.89 -5.78
17 1 1.2D+1.0EH (Sismo) -488.59 -1.98 -2.45
17 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -9 12.43
17 1 0.6D+0.7E+H -244.3 -5.74 7.8

18 1 1.2D+1.6H -488.59 0.56 8.13
18 1 0.9D+1.6H -366.44 1.02 8.91

18 1 1.4D -570.02 -2.14 -3.64
18 1 1.2D+1.0EH (Sismo) -488.59 -1.37 -1.08
18 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 1.49 10.94
18 1 0.6D+0.7E+H -244.3 0.91 6.89
19 1 1.2D+1.6H -488.59 4.22 3.9

19 1 0.9D+1.6H -366.44 4.7 4.21

19 1 1.4D -570.02 -2.2 -1.44
19 1 1.2D+1.0EH (Sismo) -488.59 -0.77 -0.31
19 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.81 5.13
19 1 0.6D+0.7E+H -244.3 3.65 3.24
20 1 1.2D+1.6H -488.59 3.9 5.329E-16
20 1 0.9D+1.6H -366.44 4.21 3.997E-16
20 1 1.4D -570.02 -1.44 6.217E-16
20 1 1.2D+1.0EH (Sismo) -488.59 -0.31 -1.243E-15
20 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.13 -1.377E-15
20 1 0.6D+0.7E+H -244.3 3.24 -9.77E-16
21 1 1.2D+1.6H -488.59 99.57 -39.34
21 1 0.9D+1.6H -366.44 99.57 -72.94
21 1 1.4D -570.02 | 1.222E-10 156.77
21 1 1.2D+1.0EH (Sismo) -488.59 17.1 100.17
21 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 116.67 -107.14
21 1 0.6D+0.7E+H -244.3 74.2 -65.33
22 1 1.2D+1.6H -488.59 88.33 -127.68
22 1 0.9D+1.6H -366.44 87.72 -160.66
22 1 1.4D -570.02 2.85 153.92
22 1 1.2D+1.0EH (Sismo) -488.59 17.11 83.06
22 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 102.39 -209.53
22 1 0.6D+0.7E+H -244.3 65.17 -130.5
23 1 1.2D+1.6H -488.59 69.82 -197.49
23 1 0.9D+1.6H -366.44 68.31 -228.97
23 1 1.4D -570.02 7.03 146.89
23 1 1.2D+1.0EH (Sismo) -488.59 16.78 66.27
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23 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 79.07 -288.6
23 1 0.6D+0.7E+H -244.3 50.41 -180.91
24 1 1.2D+1.6H -488.59 47.77 -245.26
24 1 0.9D+1.6H -366.44 45.33 -274.3
24 1 1.4D -570.02 11.39 135.5
24 1 1.2D+1.0EH (Sismo) -488.59 15.97 50.3
24 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 51.54 -340.14
24 1 0.6D+0.7E+H -244.3 32.98 -213.89
25 1 1.2D+1.6H -488.59 27.59 -272.85
25 1 0.9D+1.6H -366.44 24.43 -298.72
25 1 1.4D -570.02 14.78 120.72
25 1 1.2D+1.0EH (Sismo) -488.59 14.82 35.48
25 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 26.58 -366.71
25 1 0.6D+0.7E+H -244.3 17.17 -231.06
26 1 1.2D+1.6H -488.59 10.4 -283.26
26 1 0.9D+1.6H -366.44 6.74 -305.46
26 1 1.4D -570.02 17.12 103.6
26 1 1.2D+1.0EH (Sismo) -488.59 13.46 22.02
26 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.53 -372.24
26 1 0.6D+0.7E+H -244.3 3.82 -234.88
27 1 1.2D+1.6H -488.59 -3.12 -280.14
27 1 0.9D+1.6H -366.44 -7.07 -298.39
27 1 1.4D -570.02 18.42 85.18
27 1 1.2D+1.0EH (Sismo) -488.59 12.03 9.99
27 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -10.83 -361.41
27 1 0.6D+0.7E+H -244.3 -6.56 -228.33
28 1 1.2D+1.6H -488.59 -20.52 -259.62
28 1 0.9D+1.6H -366.44 -24.64 -273.76
28 1 1.4D -570.02 19.2 65.98
28 1 1.2D+1.0EH (Sismo) -488.59 9.57 0.42
28 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -31.52 -329.89
28 1 0.6D+0.7E+H -244.3 -19.7 -208.62
29 1 1.2D+1.6H -488.59 -35.35 -224.27
29 1 0.9D+1.6H -366.44 -39.34 -234.41
29 1 1.4D -570.02 18.63 47.35
29 1 1.2D+1.0EH (Sismo) -488.59 6.63 -6.21
29 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -48.67 -281.22
29 1 0.6D+0.7E+H -244.3 -30.62 -178
30 1 1.2D+1.6H -488.59 -44.37 -179.89
30 1 0.9D+1.6H -366.44 -47.94 -186.47
30 1 1.4D -570.02 16.66 30.69
30 1 1.2D+1.0EH (Sismo) -488.59 3.75 -9.96
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30 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -58.48 -222.74
30 1 0.6D+0.7E+H -244.3 -36.89 -141.11
31 1 1.2D+1.6H -488.59 -46.91 -132.98
31 1 0.9D+1.6H -366.44 -49.85 -136.62
31 1 1.4D -570.02 13.7 16.99
31 1 1.2D+1.0EH (Sismo) -488.59 1.29 -11.25
31 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -60.3 -162.44
31 1 0.6D+0.7E+H -244.3 -38.11 -103
32 1 1.2D+1.6H -488.59 -44.01 -88.98
32 1 0.9D+1.6H -366.44 -46.21 -90.41
32 1 1.4D -570.02 10.29 6.7
32 1 1.2D+1.0EH (Sismo) -488.59 -0.54 -10.71
32 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -55.57 -106.87
32 1 0.6D+0.7E+H -244.3 -35.16 -67.85
33 1 1.2D+1.6H -488.59 -37.58 -51.39
33 1 0.9D+1.6H -366.44 -39.08 -51.33
33 1 1.4D -570.02 6.99 -0.29
33 1 1.2D+1.0EH (Sismo) -488.59 -1.69 -9.02
33 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -46.76 -60.11
33 1 0.6D+0.7E+H -244.3 -29.61 -38.23
34 1 1.2D+1.6H -488.59 -29.76 -21.63
34 1 0.9D+1.6H -366.44 -30.66 -20.67
34 1 1.4D -570.02 4.21 -4.5
34 1 1.2D+1.0EH (Sismo) -488.59 -2.24 -6.78
34 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -36.51 -23.6
34 1 0.6D+0.7E+H -244.3 -23.14 -15.09
35 1 1.2D+1.6H -488.59 -22.34 0.71
35 1 0.9D+1.6H -366.44 -22.81 2.14
35 1 1.4D -570.02 217 -6.67
35 1 1.2D+1.0EH (Sismo) -488.59 -2.35 -4.43
35 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -27.03 3.43
35 1 0.6D+0.7E+H -244.3 -17.15 2.06
36 1 1.2D+1.6H -488.59 -7.98 8.69
36 1 0.9D+1.6H -366.44 -7.78 9.92
36 1 1.4D -570.02 -0.89 -5.78
36 1 1.2D+1.0EH (Sismo) -488.59 -1.98 -2.45
36 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 -9 12.43
36 1 0.6D+0.7E+H -244.3 -5.74 7.8
37 1 1.2D+1.6H -488.59 0.56 8.13
37 1 0.9D+1.6H -366.44 1.02 8.91
37 1 1.4D -570.02 -2.14 -3.64
37 1 1.2D+1.0EH (Sismo) -488.59 -1.37 -1.08
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37 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 1.49 10.94
37 1 0.6D+0.7E+H -244.3 0.91 6.89
38 1 1.2D+1.6H -488.59 4.22 3.9
38 1 0.9D+1.6H -366.44 4.7 4.21
38 1 1.4D -570.02 -2.2 -1.44
38 1 1.2D+1.0EH (Sismo) -488.59 -0.77 -0.31
38 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.81 5.13
38 1 0.6D+0.7E+H -244.3 3.65 3.24
39 1 1.2D+1.6H -488.59 3.9 5.2E-15
39 1 0.9D+1.6H -366.44 4.21 5.3E-15
39 1 1.4D -570.02 -1.44 -6.2E-16
39 1 1.2D+1.0EH (Sismo) -488.59 -0.31 -4.1E-15
39 1 0.9D+1.0EH (Sismico)+1.6EH -366.44 5.13 1.7E-15
39 1 0.6D+0.7E+H -244.3 3.24 8.0E-16

10.2.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO H=2.0 m)

TABLE: Element Forces - Frames

Frame OutputCase P V3 M2
2 D+H -407.16 62.23 3.4
3 D+H -407.16 55.72 -52.31
4 D+H -407.16 44.89 -97.2
5 D+H -407.16 31.89 -129.09
6 D+H -407.16 19.89 -148.98
7 D+H -407.16 9.56 -158.54
8 D+H -407.16 1.34 -159.88
9 D+H -407.16 -94 -150.48
10 D+H -407.16 -18.77 -131.71
11 D+H -407.16 -24.76 -106.95
12 D+H -407.16 -26.87 -80.08
13 D+H -407.16 -25.67 -54.41
14 D+H -407.16 -22.24 -32.17
15 D+H -407.16 -17.85 -14.32
16 D+H -407.16 -13.58 -0.75
17 D+H -407.16 -5.14 4.4
18 D+H -407.16 -0.03465 4.43
19 D+H -407.16 2.25 2.18
20 D+H -407.16 2.18 4.441E-16
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21 D+H -407.16 62.23 3.4
22 D+H -407.16 55.72 -52.31
23 D+H -407.16 44.89 -97.2
24 D+H -407.16 31.89 -129.09
25 D+H -407.16 19.89 -148.98
26 D+H -407.16 9.56 -158.54
27 D+H -407.16 1.34 -159.88
28 D+H -407.16 -9.4 -150.48
29 D+H -407.16 -18.77 -131.71
30 D+H -407.16 -24.76 -106.95
31 D+H -407.16 -26.87 -80.08
32 D+H -407.16 -25.67 -54.41
33 D+H -407.16 -22.24 -32.17
34 D+H -407.16 -17.85 -14.32
35 D+H -407.16 -13.58 -0.75
36 D+H -407.16 -5.14 4.4
37 D+H -407.16 -0.03465 4.43
38 D+H -407.16 2.25 2.18
39 D+H -407.16 2.18 3.109E-15

10.3. ANEXOS MURO H=3.0 M.

10.3.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=3.0 M)

TABLE: Element Forces - Frames

Frame OutputCase P V3 M2
2 1.2D+1.6H -749.87 -0.48 -40.02
2 0.9D+1.6H -562.4 -0.36 -135.03
2 1.4D -874.84 -0.57 443.42
2 1.2D+1.0EH (Sismo) -749.87 -0.49 237.73
2 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.36 -277.38
2 0.6D+0.7E+H -374.93 -0.24 -172.16
3 1.2D+1.6H -749.87 -0.48 -217.53
3 0.9D+1.6H -562.4 -0.36 -310.82
3 1.4D -874.84 -0.56 435.35
3 1.2D+1.0EH (Sismo) -749.87 -0.48 190.97
3 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.36 -493.01
3 0.6D+0.7E+H -374.93 -0.24 -310.13
4 1.2D+1.6H -749.87 -0.46 -359.02
4 0.9D+1.6H -562.4 -0.34 -448.05
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4 1.4D -874.84 -0.55 415.47
4 1.2D+1.0EH (Sismo) -749.87 -0.47 146.2

4 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.34 -657.96
4 0.6D+0.7E+H -374.93 -0.23 -415.84
5 1.2D+1.6H -749.87 -0.43 -457.45
5 0.9D+1.6H -562.4 -0.32 -539.58
5 1.4D -874.84 -0.51 383.26
5 1.2D+1.0EH (Sismo) -749.87 -0.44 104.81
5 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.32 -763.28
5 0.6D+0.7E+H -374.93 -0.21 -483.56
6 1.2D+1.6H -749.87 -0.39 -516.34
6 0.9D+1.6H -562.4 -0.29 -589.5
6 1.4D -874.84 -0.46 341.44
6 1.2D+1.0EH (Sismo) -749.87 -0.4 67.48

6 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.29 -814.69
6 0.6D+0.7E+H -374.93 -0.19 -516.93
7 1.2D+1.6H -749.87 -0.35 -541.39
7 0.9D+1.6H -562.4 -0.26 -604.19
7 1.4D -874.84 -0.41 293.03
7 1.2D+1.0EH (Sismo) -749.87 -0.35 34.52

7 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.26 -820.84
7 0.6D+0.7E+H -374.93 -0.17 -521.43
8 1.2D+1.6H -749.87 -0.3 -639.7
8 0.9D+1.6H -562.4 -0.23 -591.33
8 1.4D -874.84 -0.36 240.92
8 1.2D+1.0EH (Sismo) -749.87 -0.31 5.86

8 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.23 -791.97
8 0.6D+0.7E+H -374.93 -0.15 -503.58
9 1.2D+1.6H -749.87 -0.23 -503.36
9 0.9D+1.6H -562.4 -0.17 -543.35
9 1.4D -874.84 -0.28 186.63
9 1.2D+1.0EH (Sismo) -749.87 -0.24 -15.76
9 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.17 -719.09
9 0.6D+0.7E+H -374.93 -0.12 -457.61
10 1.2D+1.6H -749.87 -0.15 -437.21
10 0.9D+1.6H -562.4 -0.11 -465.91
10 1.4D -874.84 -0.18 133.94
10 1.2D+1.0EH (Sismo) -749.87 -0.16 -29.39
10 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.11 -610.11
10 0.6D+0.7E+H -374.93 | -0.07511 -388.55
11 1.2D+1.6H -749.87 | -0.07438 -352.5
11 0.9D+1.6H -562.4 -0.05494 -371.11
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11 1.4D -874.84 | -0.09071 86.81
11 1.2D+1.0EH (Sismo) -749.87 | -0.07737 -35.51
11 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.05455 -481.02
11 0.6D+0.7E+H -374.93 | -0.03649 -306.56
12 1.2D+1.6H -749.87 | -0.01061 -261.99
12 0.9D+1.6H -562.4 | -0.007445 -272.29
12 1.4D -874.84 | -0.01479 48.06
12 1.2D+1.0EH (Sismo) -749.87 | -0.01239 -35.57
12 0.9D+1.0EH (Sismico)+1.6EH -562.4 | -0.007161 -349.05
12 0.6D+0.7E+H -374.93 | -0.004851 -222.63
13 1.2D+1.6H -749.87 | 0.03442 -176.45
13 0.9D+1.6H -562.4 0.02606 -180.51
13 1.4D -874.84 | 0.03905 18.96
13 1.2D+1.0EH (Sismo) -749.87 | 0.03365 -31.43
13 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.02624 -228.19
13 0.6D+0.7E+H -374.93 | 0.01746 -145.69
14 1.2D+1.6H -749.87 0.0606 -102.94
14 0.9D+1.6H -562.4 0.04548 -102.77
14 1.4D -874.84 | 0.07055 -0.81
14 1.2D+1.0EH (Sismo) -749.87 | 0.06057 -24.96
14 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.04558 -127.03
14 0.6D+0.7E+H -374.93 | 0.03038 -81.24
15 1.2D+1.6H -749.87 0.071 -44.42
15 0.9D+1.6H -562.4 0.05315 -41.69
15 1.4D -874.84 | 0.08332 -12.72
15 1.2D+1.0EH (Sismo) -749.87 | 0.07145 -17.66
15 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.05318 -48.46
15 0.6D+0.7E+H -374.93 | 0.03547 -31.13
16 1.2D+1.6H -749.87 | 0.07041 -0.23
16 0.9D+1.6H -562.4 0.05264 3.82
16 1.4D -874.84 | 0.08295 -18.86
16 1.2D+1.0EH (Sismo) -749.87 0.0711 -10.57
16 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.05263 9.41
16 0.6D+0.7E+H -374.93 | 0.03512 5.8
17 1.2D+1.6H -749.87 | 0.05403 15.96
17 0.9D+1.6H -562.4 0.0403 19.46
17 1.4D -874.84 | 0.06407 -16.34
17 1.2D+1.0EH (Sismo) -749.87 | 0.05486 -5.32
17 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.04025 28.15
17 0.6D+0.7E+H -374.93 | 0.02687 17.81
18 1.2D+1.6H -749.87 | 0.03449 15.37
18 0.9D+1.6H -562.4 0.02567 17.58
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18 1.4D -874.84 | 0.04115 -10.28
18 1.2D+1.0EH (Sismo) -749.87 | 0.03521 -2.07
18 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.0256 24.31
18 0.6D+0.7E+H -374.93 0.0171 15.43
19 1.2D+1.6H -749.87 0.0177 7.46
19 0.9D+1.6H -562.4 0.01314 8.33
19 1.4D -874.84 0.0213 -4.06
19 1.2D+1.0EH (Sismo) -749.87 0.0182 -0.49
19 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.01308 11.32
19 0.6D+0.7E+H -374.93 | 0.008742 7.19
20 1.2D+1.6H -749.87 | 0.006027 | -2.487E-14
20 0.9D+1.6H -562.4 | 0.004449 | -2.434E-14
20 1.4D -874.84 | 0.007364 | -2.487E-15
20 1.2D+1.0EH (Sismo) -749.87 | 0.006279 | 4.974E-15
20 0.9D+1.0EH (Sismico)+1.6EH -562.4 | 0.004415 | -1.723E-14
20 0.6D+0.7E+H -374.93 | 0.002954 -1.03E-14
21 1.2D+1.6H -749.87 0.48 -40.02
21 0.9D+1.6H -562.4 0.36 -135.03
21 1.4D -874.84 0.57 443.42
21 1.2D+1.0EH (Sismo) -749.87 0.49 237.73
21 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.36 -277.38
21 0.6D+0.7E+H -374.93 0.24 -172.16
22 1.2D+1.6H -749.87 0.48 -217.53
22 0.9D+1.6H -562.4 0.36 -310.82
22 1.4D -874.84 0.56 435.35
22 1.2D+1.0EH (Sismo) -749.87 0.48 190.97
22 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.36 -493.01
22 0.6D+0.7E+H -374.93 0.24 -310.13
23 1.2D+1.6H -749.87 0.46 -359.02
23 0.9D+1.6H -562.4 0.34 -448.05
23 1.4D -874.84 0.55 415.47
23 1.2D+1.0EH (Sismo) -749.87 0.47 146.2
23 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.34 -657.96
23 0.6D+0.7E+H -374.93 0.23 -415.84
24 1.2D+1.6H -749.87 0.43 -457.45
24 0.9D+1.6H -562.4 0.32 -539.58
24 1.4D -874.84 0.51 383.26
24 1.2D+1.0EH (Sismo) -749.87 0.44 104.81
24 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.32 -763.28
24 0.6D+0.7E+H -374.93 0.21 -483.56
25 1.2D+1.6H -749.87 0.39 -516.34
25 0.9D+1.6H -562.4 0.29 -589.5
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25 1.4D -874.84 0.46 341.44
25 1.2D+1.0EH (Sismo) -749.87 0.4 67.48

25 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.29 -814.69
25 0.6D+0.7E+H -374.93 0.19 -516.93
26 1.2D+1.6H -749.87 0.35 -541.39
26 0.9D+1.6H -562.4 0.26 -604.19
26 1.4D -874.84 0.41 293.03
26 1.2D+1.0EH (Sismo) -749.87 0.35 34.52

26 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.26 -820.84
26 0.6D+0.7E+H -374.93 0.17 -521.43
27 1.2D+1.6H -749.87 0.3 -639.7
27 0.9D+1.6H -562.4 0.23 -591.33
27 1.4D -874.84 0.36 240.92
27 1.2D+1.0EH (Sismo) -749.87 0.31 5.86

27 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.23 -791.97
27 0.6D+0.7E+H -374.93 0.15 -503.58
28 1.2D+1.6H -749.87 0.23 -503.36
28 0.9D+1.6H -562.4 0.17 -543.35
28 1.4D -874.84 0.28 186.63
28 1.2D+1.0EH (Sismo) -749.87 0.24 -15.76
28 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.17 -719.09
28 0.6D+0.7E+H -374.93 0.12 -457.61
29 1.2D+1.6H -749.87 0.15 -437.21
29 0.9D+1.6H -562.4 0.11 -465.91
29 1.4D -874.84 0.18 133.94
29 1.2D+1.0EH (Sismo) -749.87 0.16 -29.39
29 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.11 -610.11
29 0.6D+0.7E+H -374.93 | 0.07511 -388.55
30 1.2D+1.6H -749.87 | 0.07438 -352.5
30 0.9D+1.6H -562.4 0.05494 -371.11
30 1.4D -874.84 | 0.09071 86.81

30 1.2D+1.0EH (Sismo) -749.87 | 0.07737 -35.51

30 0.9D+1.0EH (Sismico)+1.6EH -562.4 0.05455 -481.02
30 0.6D+0.7E+H -374.93 | 0.03649 -306.56
31 1.2D+1.6H -749.87 | 0.01061 -261.99
31 0.9D+1.6H -562.4 | 0.007445 -272.29
31 1.4D -874.84 | 0.01479 48.06

31 1.2D+1.0EH (Sismo) -749.87 | 0.01239 -35.57
31 0.9D+1.0EH (Sismico)+1.6EH -562.4 | 0.007161 -349.05
31 0.6D+0.7E+H -374.93 | 0.004851 -222.63
32 1.2D+1.6H -749.87 | -0.03442 -176.45
32 0.9D+1.6H -562.4 -0.02606 -180.51
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32 1.4D -874.84 | -0.03905 18.96
32 1.2D+1.0EH (Sismo) -749.87 | -0.03365 -31.43
32 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.02624 -228.19
32 0.6D+0.7E+H -374.93 | -0.01746 -145.69
33 1.2D+1.6H -749.87 -0.0606 -102.94
33 0.9D+1.6H -562.4 -0.04548 -102.77
33 1.4D -874.84 | -0.07055 -0.81
33 1.2D+1.0EH (Sismo) -749.87 | -0.06057 -24.96
33 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.04558 -127.03
33 0.6D+0.7E+H -374.93 | -0.03038 -81.24
34 1.2D+1.6H -749.87 -0.071 -44.42
34 0.9D+1.6H -562.4 -0.05315 -41.69
34 1.4D -874.84 | -0.08332 -12.72
34 1.2D+1.0EH (Sismo) -749.87 | -0.07145 -17.66
34 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.05318 -48.46
34 0.6D+0.7E+H -374.93 | -0.03547 -31.13
35 1.2D+1.6H -749.87 | -0.07041 -0.23
35 0.9D+1.6H -562.4 -0.05264 3.82
35 1.4D -874.84 | -0.08295 -18.86
35 1.2D+1.0EH (Sismo) -749.87 -0.0711 -10.57
35 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.05263 9.41
35 0.6D+0.7E+H -374.93 | -0.03512 5.8
36 1.2D+1.6H -749.87 | -0.05403 15.96
36 0.9D+1.6H -562.4 -0.0403 19.46
36 1.4D -874.84 | -0.06407 -16.34
36 1.2D+1.0EH (Sismo) -749.87 | -0.05486 -5.32
36 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.04025 28.15
36 0.6D+0.7E+H -374.93 | -0.02687 17.81
37 1.2D+1.6H -749.87 | -0.03449 15.37
37 0.9D+1.6H -562.4 -0.02567 17.58
37 1.4D -874.84 | -0.04115 -10.28
37 1.2D+1.0EH (Sismo) -749.87 | -0.03521 -2.07
37 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.0256 24.31
37 0.6D+0.7E+H -374.93 -0.0171 15.43
38 1.2D+1.6H -749.87 -0.0177 7.46
38 0.9D+1.6H -562.4 -0.01314 8.33
38 1.4D -874.84 -0.0213 -4.06
38 1.2D+1.0EH (Sismo) -749.87 -0.0182 -0.49
38 0.9D+1.0EH (Sismico)+1.6EH -562.4 -0.01308 11.32
38 0.6D+0.7E+H -374.93 | -0.008742 7.19
39 1.2D+1.6H -749.87 | -0.006027 | -4.654E-14
39 0.9D+1.6H -562.4 | -0.004449 | -4.627E-14
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39 1.4D -874.84 | -0.007364 | -1.243E-15
39 1.2D+1.0EH (Sismo) -749.87 | -0.006279 6.04E-15

39 0.9D+1.0EH (Sismico)+1.6EH -562.4 | -0.004415 | -3.917E-14
39 0.6D+0.7E+H -374.93 | -0.002954 | -2.398E-14

10.3.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES

CARGA DE SERVICIO (MURO H=3.0 m)

TABLE: Element Forces - Frames
Frame OutputCase P V3 M2

2 D+H -624.89 | 124.57 54.17
3 D+H -624.89 | 112.39 -58.22
4 D+H -624.89 91.98 -150.19
5 D+H -624.89 67.27 -217 .47
6 D+H -624.89 44.27 -261.74
7 D+H -624.89 24.31 -286.04
8 D+H -624.89 8.25 -294.29
9 D+H -624.89 -13.02 -281.27
10 D+H -624.89 -31.94 -249.34
11 D+H -624.89 -44.52 -204.81
12 D+H -624.89 -49.65 -155.16
13 D+H -624.89 -48.27 -106.89
14 D+H -624.89 -42.41 -64.49
15 D+H -624.89 -34.45 -30.03
16 D+H -624.89 -26.52 -3.51
17 D+H -624.89 -10.56 7.05
18 D+H -624.89 -0.72 7.77
19 D+H -624.89 3.83 3.94
20 D+H -624.89 3.94 -1.599E-14
21 D+H -624.89 | 124.57 54.17
22 D+H -624.89 | 112.39 -58.22
23 D+H -624.89 91.98 -150.19
24 D+H -624.89 67.27 -217 .47
25 D+H -624.89 44.27 -261.74
26 D+H -624.89 24.31 -286.04
27 D+H -624.89 8.25 -294.29
28 D+H -624.89 -13.02 -281.27
29 D+H -624.89 -31.94 -249.34
30 D+H -624.89 -44.52 -204.81
31 D+H -624.89 -49.65 -155.16
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32 D+H -624.89 -48.27 -106.89
33 D+H -624.89 -42.41 -64.49
34 D+H -624.89 -34.45 -30.03
35 D+H -624.89 -26.52 -3.51

36 D+H -624.89 -10.56 7.05

37 D+H -624.89 -0.72 7.77

38 D+H -624.89 3.83 3.94

39 D+H -624.89 3.94 -2.931E-14

10.4. ANEXOS MURO H=3.50 M.

10.4.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=3.50 M)
TABLE: Element Forces - Frames
Frame OutputCase P V3 M2
2 1.2D+1.6H -833.46 261.28 -157.41
2 0.9D+1.6H -625.09 261.28 -267.31
2 1.4D -972.37 | 1.008E-09 512.87
2 1.2D+1.0EH (Sismo) -833.46 57.42 267.35
2 0.9D+1.0EH (Sismico)+1.6EH -625.09 318.7 -439.57
2 0.6D+0.7E+H -416.73 203.49 -273.91
3 1.2D+1.6H -833.46 230.8 -388.21
3 0.9D+1.6H -625.09 228.8 -496.11
3 1.4D -972.37 9.33 503.55
3 1.2D+1.0EH (Sismo) -833.46 56.21 211.13
3 0.9D+1.0EH (Sismico)+1.6EH -625.09 277.02 -716.59
3 0.6D+0.7E+H -416.73 177 -450.91
4 1.2D+1.6H -833.46 180.77 -568.97
4 0.9D+1.6H -625.09 175.84 -671.95
4 1.4D -972.37 23 480.55
4 1.2D+1.0EH (Sismo) -833.46 53.27 157.87
4 0.9D+1.0EH (Sismico)+1.6EH -625.09 209.39 -925.98
4 0.6D+0.7E+H -416.73 134 -584.92
5 1.2D+1.6H -833.46 121.41 -690.39
5 0.9D+1.6H -625.09 113.43 -785.38
5 1.4D -972.37 37.26 443.29
5 1.2D+1.0EH (Sismo) -833.46 48.62 109.25
5 0.9D+1.0EH (Sismico)+1.6EH -625.09 130.11 -1056.09
5 0.6D+0.7E+H -416.73 83.57 -668.48
6 1.2D+1.6H -833.46 67.3 -757.68
6 0.9D+1.6H -625.09 56.93 -842.31
6 1.4D -972.37 48.37 394.93
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6 1.2D+1.0EH (Sismo) -833.46 43.26 65.99
6 0.9D+1.0EH (Sismico)+1.6EH -625.09 58.74 -1114.83
6 0.6D+0.7E+H -416.73 38.14 -706.63
7 1.2D+1.6H -833.46 21.39 -779.07
7 0.9D+1.6H -625.09 9.39 -851.7
7 1.4D -972.37 55.99 338.93
7 1.2D+1.0EH (Sismo) -833.46 37.67 28.33
7 0.9D+1.0EH (Sismico)+1.6EH -625.09 -0.94 -1113.89
7 0.6D+0.7E+H -416.73 0.14 -706.77
8 1.2D+1.6H -833.46 -14.55 -764.52
8 0.9D+1.6H -625.09 -27.46 -824.23
8 1.4D -972.37 60.27 278.66
8 1.2D+1.0EH (Sismo) -833.46 32.28 -3.96
8 0.9D+1.0EH (Sismico)+1.6EH -625.09 -46.84 -1067.05
8 0.6D+0.7E+H -416.73 -29.11 -677.65
9 1.2D+1.6H -833.46 -60.49 -704.03
9 0.9D+1.6H -625.09 -73.94 -750.29
9 1.4D -972.37 62.8 215.86
9 1.2D+1.0EH (Sismo) -833.46 23.68 -27.64
9 0.9D+1.0EH (Sismico)+1.6EH -625.09 -104.09 -962.95
9 0.6D+0.7E+H -416.73 -65.64 -612.01
10 1.2D+1.6H -833.46 -99.19 -604.84
10 0.9D+1.6H -625.09 -112.25 -638.04
10 1.4D -972.37 60.94 154.92
10 1.2D+1.0EH (Sismo) -833.46 14.08 -41.72
10 0.9D+1.0EH (Sismico)+1.6EH -625.09 -150.41 -812.54
10 0.6D+0.7E+H -416.73 -95.24 -516.78
11 1.2D+1.6H -833.46 -122.19 -482.65
11 0.9D+1.6H -625.09 -133.87 -504.16
11 1.4D -972.37 54.52 100.4
11 1.2D+1.0EH (Sismo) -833.46 5.24 -46.96
11 0.9D+1.0EH (Sismico)+1.6EH -625.09 -175.36 -637.18
11 0.6D+0.7E+H -416.73 -111.25 -405.52
12 1.2D+1.6H -833.46 -127.83 -354.82
12 0.9D+1.6H -625.09 -137.43 -366.73
12 1.4D -972.37 44.81 55.59
12 1.2D+1.0EH (Sismo) -833.46 -1.71 -45.25
12 0.9D+1.0EH (Sismico)+1.6EH -625.09 -177.55 -459.63
12 0.6D+0.7E+H -416.73 -112.78 -292.75
13 1.2D+1.6H -833.46 -119.03 -235.79
13 0.9D+1.6H -625.09 -126.24 -240.49
13 1.4D -972.37 33.67 21.93
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13 1.2D+1.0EH (Sismo) -833.46 -6.34 -38.91
13 0.9D+1.0EH (Sismico)+1.6EH -625.09 -161.44 -298.19
13 0.6D+0.7E+H -416.73 -102.64 -190.11
14 1.2D+1.6H -833.46 -101.03 -134.76
14 0.9D+1.6H -625.09 -105.93 -134.56
14 1.4D -972.37 22.87 -0.94
14 1.2D+1.0EH (Sismo) -833.46 -8.74 -30.17
14 0.9D+1.0EH (Sismico)+1.6EH -625.09 -134.27 -163.92
14 0.6D+0.7E+H -416.73 -85.43 -104.68
15 1.2D+1.6H -833.46 -79.54 -55.22
15 0.9D+1.6H -625.09 -82.49 -52.06
15 1.4D -972.37 13.77 -14.71
15 1.2D+1.0EH (Sismo) -833.46 -9.38 -20.79
15 0.9D+1.0EH (Sismico)+1.6EH -625.09 -103.67 -60.25
15 0.6D+0.7E+H -416.73 -66.01 -38.66
16 1.2D+1.6H -833.46 -59.38 4.17
16 0.9D+1.6H -625.09 -60.91 8.84
16 1.4D -972.37 7.11 -21.82
16 1.2D+1.0EH (Sismo) -833.46 -8.86 -11.93
16 0.9D+1.0EH (Sismico)+1.6EH -625.09 -75.87 15.61
16 0.6D+0.7E+H -416.73 -48.35 9.68
17 1.2D+1.6H -833.46 -20.62 24.79
17 0.9D+1.6H -625.09 -20 28.84
17 1.4D -972.37 -2.91 -18.91
17 1.2D+1.0EH (Sismo) -833.46 -6.25 -5.68
17 0.9D+1.0EH (Sismico)+1.6EH -625.09 -23.75 39.36
17 0.6D+0.7E+H -416.73 -15.2 24.88
18 1.2D+1.6H -833.46 2.2 22.58
18 0.9D+1.6H -625.09 3.7 25.13
18 1.4D -972.37 -7.01 -11.89
18 1.2D+1.0EH (Sismo) -833.46 -3.64 -2.04
18 0.9D+1.0EH (Sismico)+1.6EH -625.09 6.07 33.29
18 0.6D+0.7E+H -416.73 3.78 21.1
19 1.2D+1.6H -833.46 11.84 10.74
19 0.9D+1.6H -625.09 13.39 11.75
19 1.4D -972.37 -7.19 -4.7
19 1.2D+1.0EH (Sismo) -833.46 -1.63 -0.41
19 0.9D+1.0EH (Sismico)+1.6EH -625.09 17.92 15.37
19 0.6D+0.7E+H -416.73 11.35 9.75
20 1.2D+1.6H -833.46 10.74 3.34E-14
20 0.9D+1.6H -625.09 11.75 3.073E-14
20 1.4D -972.37 -4.7 1.243E-14
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20 1.2D+1.0EH (Sismo) -833.46 -0.41 3.553E-15
20 0.9D+1.0EH (Sismico)+1.6EH -625.09 15.37 2.363E-14
20 0.6D+0.7E+H -416.73 9.75 1.457E-14
21 1.2D+1.6H -833.46 261.28 -157.41
21 0.9D+1.6H -625.09 261.28 -267.31
21 1.4D -972.37 | -1.379E-09 512.87
21 1.2D+1.0EH (Sismo) -833.46 57.42 267.35
21 0.9D+1.0EH (Sismico)+1.6EH -625.09 318.7 -439.57
21 0.6D+0.7E+H -416.73 203.49 -273.91
22 1.2D+1.6H -833.46 230.8 -388.21
22 0.9D+1.6H -625.09 228.8 -496.11
22 1.4D -972.37 9.33 503.55
22 1.2D+1.0EH (Sismo) -833.46 56.21 211.13
22 0.9D+1.0EH (Sismico)+1.6EH -625.09 277.02 -716.59
22 0.6D+0.7E+H -416.73 177 -450.91
23 1.2D+1.6H -833.46 180.77 -568.97
23 0.9D+1.6H -625.09 175.84 -671.95
23 1.4D -972.37 23 480.55
23 1.2D+1.0EH (Sismo) -833.46 53.27 157.87
23 0.9D+1.0EH (Sismico)+1.6EH -625.09 209.39 -925.98
23 0.6D+0.7E+H -416.73 134 -584.92
24 1.2D+1.6H -833.46 121.41 -690.39
24 0.9D+1.6H -625.09 113.43 -785.38
24 1.4D -972.37 37.26 443.29
24 1.2D+1.0EH (Sismo) -833.46 48.62 109.25
24 0.9D+1.0EH (Sismico)+1.6EH -625.09 130.11 -1056.09
24 0.6D+0.7E+H -416.73 83.57 -668.48
25 1.2D+1.6H -833.46 67.3 -757.68
25 0.9D+1.6H -625.09 56.93 -842.31
25 1.4D -972.37 48.37 394.93
25 1.2D+1.0EH (Sismo) -833.46 43.26 65.99
25 0.9D+1.0EH (Sismico)+1.6EH -625.09 58.74 -1114.83
25 0.6D+0.7E+H -416.73 38.14 -706.63
26 1.2D+1.6H -833.46 21.39 -779.07
26 0.9D+1.6H -625.09 9.39 -851.7
26 1.4D -972.37 55.99 338.93
26 1.2D+1.0EH (Sismo) -833.46 37.67 28.33
26 0.9D+1.0EH (Sismico)+1.6EH -625.09 -0.94 -1113.89
26 0.6D+0.7E+H -416.73 0.14 -706.77
27 1.2D+1.6H -833.46 -14.55 -764.52
27 0.9D+1.6H -625.09 -27.46 -824.23
27 1.4D -972.37 60.27 278.66
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27 1.2D+1.0EH (Sismo) -833.46 32.28 -3.96
27 0.9D+1.0EH (Sismico)+1.6EH -625.09 -46.84 -1067.05
27 0.6D+0.7E+H -416.73 -29.11 -677.65
28 1.2D+1.6H -833.46 -60.49 -704.03
28 0.9D+1.6H -625.09 -73.94 -750.29
28 1.4D -972.37 62.8 215.86
28 1.2D+1.0EH (Sismo) -833.46 23.68 -27.64
28 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -104.09 -962.95
28 0.6D+0.7E+H -416.73 -65.64 -612.01
29 1.2D+1.6H -833.46 -99.19 -604.84
29 0.9D+1.6H -625.09 | -112.25 -638.04
29 1.4D -972.37 60.94 154.92
29 1.2D+1.0EH (Sismo) -833.46 14.08 -41.72
29 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -150.41 -812.54
29 0.6D+0.7E+H -416.73 -95.24 -516.78
30 1.2D+1.6H -833.46 | -122.19 -482.65
30 0.9D+1.6H -625.09 | -133.87 -504.16
30 1.4D -972.37 54.52 100.4
30 1.2D+1.0EH (Sismo) -833.46 5.24 -46.96
30 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -175.36 -637.18
30 0.6D+0.7E+H -416.73 -111.25 -405.52
31 1.2D+1.6H -833.46 | -127.83 -354.82
31 0.9D+1.6H -625.09 | -137.43 -366.73
31 1.4D -972.37 44.81 55.59
31 1.2D+1.0EH (Sismo) -833.46 -1.71 -45.25
31 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -177.55 -459.63
31 0.6D+0.7E+H -416.73 -112.78 -292.75
32 1.2D+1.6H -833.46 | -119.03 -235.79
32 0.9D+1.6H -625.09 | -126.24 -240.49
32 1.4D -972.37 33.67 21.93
32 1.2D+1.0EH (Sismo) -833.46 -6.34 -38.91
32 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -161.44 -298.19
32 0.6D+0.7E+H -416.73 -102.64 -190.11
33 1.2D+1.6H -833.46 | -101.03 -134.76
33 0.9D+1.6H -625.09 | -105.93 -134.56
33 1.4D -972.37 22.87 -0.94
33 1.2D+1.0EH (Sismo) -833.46 -8.74 -30.17
33 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -134.27 -163.92
33 0.6D+0.7E+H -416.73 -85.43 -104.68
34 1.2D+1.6H -833.46 -79.54 -55.22
34 0.9D+1.6H -625.09 -82.49 -52.06
34 1.4D -972.37 13.77 -14.71
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34 1.2D+1.0EH (Sismo) -833.46 -9.38 -20.79
34 0.9D+1.0EH (Sismico)+1.6EH -625.09 | -103.67 -60.25
34 0.6D+0.7E+H -416.73 -66.01 -38.66
35 1.2D+1.6H -833.46 -59.38 4.17
35 0.9D+1.6H -625.09 -60.91 8.84
35 1.4D -972.37 7.11 -21.82
35 1.2D+1.0EH (Sismo) -833.46 -8.86 -11.93
35 0.9D+1.0EH (Sismico)+1.6EH -625.09 -75.87 15.61
35 0.6D+0.7E+H -416.73 -48.35 9.68
36 1.2D+1.6H -833.46 -20.62 24.79
36 0.9D+1.6H -625.09 -20 28.84
36 1.4D -972.37 -2.91 -18.91
36 1.2D+1.0EH (Sismo) -833.46 -6.25 -5.68
36 0.9D+1.0EH (Sismico)+1.6EH -625.09 -23.75 39.36
36 0.6D+0.7E+H -416.73 -15.2 24.88
37 1.2D+1.6H -833.46 2.2 22.58
37 0.9D+1.6H -625.09 3.7 25.13
37 1.4D -972.37 -7.01 -11.89
37 1.2D+1.0EH (Sismo) -833.46 -3.64 -2.04
37 0.9D+1.0EH (Sismico)+1.6EH -625.09 6.07 33.29
37 0.6D+0.7E+H -416.73 3.78 21.1

38 1.2D+1.6H -833.46 11.84 10.74
38 0.9D+1.6H -625.09 13.39 11.75
38 1.4D -972.37 -7.19 -4.7

38 1.2D+1.0EH (Sismo) -833.46 -1.63 -0.41
38 0.9D+1.0EH (Sismico)+1.6EH -625.09 17.92 15.37
38 0.6D+0.7E+H -416.73 11.35 9.75
39 1.2D+1.6H -833.46 10.74 3.197E-14
39 0.9D+1.6H -625.09 11.75 3.251E-14
39 1.4D -972.37 -4.7 -2.487E-15
39 1.2D+1.0EH (Sismo) -833.46 -0.41 -2.132E-15
39 0.9D+1.0EH (Sismico)+1.6EH -625.09 15.37 3.251E-14
39 0.6D+0.7E+H -416.73 9.75 2.025E-14

10.4.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO H=3.50 m)

TABLE: Element Forces - Frames
Frame | OutputCase | P V3 | M2

Marzo 2026 Analisis y disefo estructural 308



MUROS ViA INTERNA

2 D+H -694.55 163.3 -6.79
3 D+H -694.55 | 145.91 -152.71
4 D+H -694.55 | 117.09 -269.8
5 D+H -694.55 82.54 -352.33
6 D+H -694.55 50.7 -403.03
7 D+H -694.55 23.37 -426.4
8 D+H -694.55 1.67 -428.06
9 D+H -694.55 | -26.59 -401.47
10 D+H -694.55 | -51.11 -350.36
11 D+H -694.55 | -66.63 -283.72
12 D+H -694.55 | -71.89 -211.83
13 D+H -694.55 | -68.38 -143.45
14 D+H -694.55 | -59.06 -84.39
15 D+H -694.55 | -47.26 -37.14
16 D+H -694.55 | -35.84 -1.29
17 D+H -694.55 | -13.41 12.12
18 D+H -694.55 0.12 11.99
19 D+H -694.55 6.12 5.87
20 D+H -694.55 5.87 2.309E-14
21 D+H -694.55 163.3 -6.79
22 D+H -694.55 | 145.91 -152.71
23 D+H -694.55 | 117.09 -269.8
24 D+H -694.55 82.54 -352.33
25 D+H -694.55 50.7 -403.03
26 D+H -694.55 23.37 -426.4
27 D+H -694.55 1.67 -428.06
28 D+H -694.55 | -26.59 -401.47
29 D+H -694.55 | -51.11 -350.36
30 D+H -694.55 | -66.63 -283.72
31 D+H -694.55 | -71.89 -211.83
32 D+H -694.55 | -68.38 -143.45
33 D+H -694.55 | -59.06 -84.39
34 D+H -694.55 | -47.26 -37.14
35 D+H -694.55 | -35.84 -1.29
36 D+H -694.55 | -13.41 12.12
37 D+H -694.55 0.12 11.99
38 D+H -694.55 6.12 5.87
39 D+H -694.55 5.87 1.954E-14
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10.5. ANEXOS MURO H=4.00 M.

10.5.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=4.00 M)

TABLE: Element Forces - Frames
Frame OutputCase P V3 M2

2 1.2D+1.6H -1131.28 | 331.02 9.62
2 0.9D+1.6H -848.46 331.02 -196.36
2 1.4D -1319.83 0.00 961.24
2 1.2D+1.0EH (Sismo) -1131.28 76.14 557.43
2 0.9D+1.0EH (Sismico)+1.6EH -848.46 407.16 -462.85
2 0.6D+0.7E+H -565.64 260.18 -283.52
3 1.2D+1.6H -1131.28 | 296.20 -286.58
3 0.9D+1.6H -848.46 292.45 -488.81
3 1.4D -1319.83 17.48 943.76
3 1.2D+1.0EH (Sismo) -1131.28 78.23 479.20
3 0.9D+1.0EH (Sismico)+1.6EH -848.46 355.70 -818.55
3 0.6D+0.7E+H -565.64 227.52 -511.04
4 1.2D+1.6H -1131.28 | 238.39 -524.97
4 0.9D+1.6H -848.46 229.15 -717.96
4 1.4D -1319.83 43.10 900.66
4 1.2D+1.0EH (Sismo) -1131.28 79.73 399.47
4 0.9D+1.0EH (Sismico)+1.6EH -848.46 271.94 | -1090.48
4 0.6D+0.7E+H -565.64 174.32 -685.37
5 1.2D+1.6H -1131.28 | 169.00 -693.97
5 0.9D+1.6H -848.46 154.04 -872.00
5 1.4D -1319.83 69.83 830.83
5 1.2D+1.0EH (Sismo) -1131.28 79.21 320.27
5 0.9D+1.0EH (Sismico)+1.6EH -848.46 173.39 | -1263.88
5 0.6D+0.7E+H -565.64 111.69 -797.06
6 1.2D+1.6H -1131.28 | 104.97 -798.94
6 0.9D+1.6H -848.46 85.55 -957.55
6 1.4D -1319.83 90.65 740.18
6 1.2D+1.0EH (Sismo) -1131.28 76.50 243.76
6 0.9D+1.0EH (Sismico)+1.6EH -848.46 84.35 -1348.23
6 0.6D+0.7E+H -565.64 55.06 -852.12
7 1.2D+1.6H -1131.28 49.92 -848.86
7 0.9D+1.6H -848.46 27.43 -984.98
7 1.4D -1319.83 | 104.95 635.24
7 1.2D+1.0EH (Sismo) -1131.28 72.10 171.66
7 0.9D+1.0EH (Sismico)+1.6EH -848.46 9.58 -1357.81
7 0.6D+0.7E+H -565.64 7.46 -859.58
8 1.2D+1.6H -1131.28 6.13 -854.99
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8 0.9D+1.6H -848.46 -18.07 -966.91
8 1.4D -1319.83 | 112.96 522.28
8 1.2D+1.0EH (Sismo) -1131.28 66.66 105.01
8 0.9D+1.0EH (Sismico)+1.6EH -848.46 -48.24 | -1309.57
8 0.6D+0.7E+H -565.64 -29.39 -830.19
9 1.2D+1.6H -1131.28 | -51.04 -803.95
9 0.9D+1.6H -848.46 -76.26 -890.65
9 1.4D -1319.83 | 117.70 404.58
9 1.2D+1.0EH (Sismo) -1131.28 56.25 48.76
9 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -120.90 | -1188.67
9 0.6D+0.7E+H -565.64 -75.76 -754.43
10 1.2D+1.6H -1131.28 | -100.83 | -703.12
10 0.9D+1.6H -848.46 | -125.31 | -765.34
10 1.4D -1319.83 | 114.22 290.36
10 1.2D+1.0EH (Sismo) -1131.28 | 42.78 5.98
10 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -180.43 | -1008.24
10 0.6D+0.7E+H -565.64 | -113.84 | -640.59
11 1.2D+1.6H -1131.28 | -132.58 | -570.54
11 0.9D+1.6H -848.46 | -154.48 | -610.86
11 1.4D -1319.83 | 102.18 188.18
11 1.2D+1.0EH (Sismo) -1131.28 28.52 -22.54
11 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -213.54 | -794.70
11 0.6D+0.7E+H -565.64 | -135.16 | -505.44
12 1.2D+1.6H -1131.28 | -143.68 | -426.86
12 0.9D+1.6H -848.46 | -161.68 | -449.19
12 1.4D -1319.83 83.99 104.19
12 1.2D+1.0EH (Sismo) -1131.28 15.46 -38.00
12 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -218.21 | -576.50
12 0.6D+0.7E+H -565.64 | -138.37 | -367.07
13 1.2D+1.6H -1131.28 | -137.07 | -289.78
13 0.9D+1.6H -848.46 | -150.60 | -298.59
13 1.4D -1319.83 63.10 41.10
13 1.2D+1.0EH (Sismo) -1131.28 4.92 -42.92
13 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -199.76 | -376.73
13 0.6D+0.7E+H -565.64 | -126.85 | -240.22
14 1.2D+1.6H -1131.28 | -118.68 | -171.11
14 0.9D+1.6H -848.46 | -127.86 | -170.73
14 1.4D -1319.83 | 42.86 -1.76
14 1.2D+1.0EH (Sismo) -1131.28 -2.54 -40.38
14 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -167.14 | -209.59
14 0.6D+0.7E+H -565.64 | -106.26 | -133.96
15 1.2D+1.6H -1131.28 | -95.16 -75.95
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15 0.9D+1.6H -848.46 | -100.69 -70.04
15 1.4D -1319.83 25.80 -27.56
15 1.2D+1.0EH (Sismo) -1131.28 -6.99 -33.39
15 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -129.79 -79.80
15 0.6D+0.7E+H -565.64 -82.61 -51.35
16 1.2D+1.6H -1131.28 | -72.33 -3.61
16 0.9D+1.6H -848.46 -75.19 5.15
16 1.4D -1319.83 13.33 -40.89
16 1.2D+1.0EH (Sismo) -1131.28 -8.94 -24.45
16 0.9D+1.0EH (Sismico)+1.6EH -848.46 -95.55 15.75
16 0.6D+0.7E+H -565.64 -60.89 9.54
17 1.2D+1.6H -1131.28 | -27.31 23.70
17 0.9D+1.6H -848.46 -26.14 31.29
17 1.4D -1319.83 -5.46 -35.43
17 1.2D+1.0EH (Sismo) -1131.28 -9.44 -15.02
17 0.9D+1.0EH (Sismico)+1.6EH -848.46 -30.90 46.65
17 0.6D+0.7E+H -565.64 -19.81 29.36
18 1.2D+1.6H -1131.28 -0.07 23.77
18 0.9D+1.6H -848.46 2.75 28.54
18 1.4D -1319.83 | -13.14 -22.29
18 1.2D+1.0EH (Sismo) -1131.28 -7.61 -7.41
18 0.9D+1.0EH (Sismico)+1.6EH -848.46 6.41 40.24
18 0.6D+0.7E+H -565.64 3.93 2543
19 1.2D+1.6H -1131.28 12.07 11.69
19 0.9D+1.6H -848.46 14.96 13.58
19 1.4D -1319.83 | -13.48 -8.81
19 1.2D+1.0EH (Sismo) -1131.28 -5.01 -2.40
19 0.9D+1.0EH (Sismico)+1.6EH -848.46 21.51 18.73
19 0.6D+0.7E+H -565.64 13.57 11.86
20 1.2D+1.6H -1131.28 11.69 0.00
20 0.9D+1.6H -848.46 13.58 0.00
20 1.4D -1319.83 -8.81 0.00
20 1.2D+1.0EH (Sismo) -1131.28 -2.40 0.00
20 0.9D+1.0EH (Sismico)+1.6EH -848.46 18.73 0.00
20 0.6D+0.7E+H -565.64 11.86 0.00
21 1.2D+1.6H -1131.28 | 331.02 9.62
21 0.9D+1.6H -848.46 331.02 -196.36
21 1.4D -1319.83 0.00 961.24
21 1.2D+1.0EH (Sismo) -1131.28 76.14 557.43
21 0.9D+1.0EH (Sismico)+1.6EH -848.46 | 407.16 | -462.85
21 0.6D+0.7E+H -565.64 | 260.18 | -283.52
22 1.2D+1.6H -1131.28 | 296.20 | -286.58
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22 0.9D+1.6H -848.46 | 292.45 | -488.81
22 1.4D -1319.83 17.48 943.76
22 1.2D+1.0EH (Sismo) -1131.28 78.23 479.20
22 0.9D+1.0EH (Sismico)+1.6EH -848.46 355.70 | -818.55
22 0.6D+0.7E+H -565.64 | 227.52 -511.04
23 1.2D+1.6H -1131.28 | 238.39 | -524.97
23 0.9D+1.6H -848.46 | 229.15 | -717.96
23 1.4D -1319.83 | 43.10 900.66
23 1.2D+1.0EH (Sismo) -1131.28 79.73 399.47
23 0.9D+1.0EH (Sismico)+1.6EH -848.46 | 271.94 | -1090.48
23 0.6D+0.7E+H -565.64 174.32 -685.37
24 1.2D+1.6H -1131.28 | 169.00 | -693.97
24 0.9D+1.6H -848.46 154.04 | -872.00
24 1.4D -1319.83 69.83 830.83
24 1.2D+1.0EH (Sismo) -1131.28 79.21 320.27
24 0.9D+1.0EH (Sismico)+1.6EH -848.46 173.39 | -1263.88
24 0.6D+0.7E+H -565.64 111.69 | -797.06
25 1.2D+1.6H -1131.28 | 104.97 | -798.94
25 0.9D+1.6H -848.46 85.55 -957.55
25 1.4D -1319.83 90.65 740.18
25 1.2D+1.0EH (Sismo) -1131.28 76.50 243.76
25 0.9D+1.0EH (Sismico)+1.6EH -848.46 84.35 -1348.23
25 0.6D+0.7E+H -565.64 55.06 -852.12
26 1.2D+1.6H -1131.28 | 49.92 -848.86
26 0.9D+1.6H -848.46 27.43 -984.98
26 1.4D -1319.83 | 104.95 635.24
26 1.2D+1.0EH (Sismo) -1131.28 72.10 171.66
26 0.9D+1.0EH (Sismico)+1.6EH -848.46 9.58 -1357.81
26 0.6D+0.7E+H -565.64 7.46 -859.58
27 1.2D+1.6H -1131.28 6.13 -854.99
27 0.9D+1.6H -848.46 -18.07 -966.91
27 1.4D -1319.83 | 112.96 522.28
27 1.2D+1.0EH (Sismo) -1131.28 66.66 105.01
27 0.9D+1.0EH (Sismico)+1.6EH -848.46 -48.24 | -1309.57
27 0.6D+0.7E+H -565.64 -29.39 -830.19
28 1.2D+1.6H -1131.28 | -51.04 -803.95
28 0.9D+1.6H -848.46 -76.26 -890.65
28 1.4D -1319.83 | 117.70 404.58
28 1.2D+1.0EH (Sismo) -1131.28 56.25 48.76
28 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -120.90 | -1188.67
28 0.6D+0.7E+H -565.64 -75.76 -754.43
29 1.2D+1.6H -1131.28 | -100.83 | -703.12
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29 0.9D+1.6H -848.46 | -125.31 | -765.34
29 1.4D -1319.83 | 114.22 290.36
29 1.2D+1.0EH (Sismo) -1131.28 | 42.78 5.98
29 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -180.43 | -1008.24
29 0.6D+0.7E+H -565.64 | -113.84 | -640.59
30 1.2D+1.6H -1131.28 | -132.58 | -570.54
30 0.9D+1.6H -848.46 | -154.48 | -610.86
30 1.4D -1319.83 | 102.18 188.18
30 1.2D+1.0EH (Sismo) -1131.28 28.52 -22.54
30 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -213.54 | -794.70
30 0.6D+0.7E+H -565.64 | -135.16 | -505.44
31 1.2D+1.6H -1131.28 | -143.68 | -426.86
31 0.9D+1.6H -848.46 | -161.68 | -449.19
31 1.4D -1319.83 83.99 104.19
31 1.2D+1.0EH (Sismo) -1131.28 15.46 -38.00
31 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -218.21 | -576.50
31 0.6D+0.7E+H -565.64 | -138.37 | -367.07
32 1.2D+1.6H -1131.28 | -137.07 | -289.78
32 0.9D+1.6H -848.46 | -150.60 | -298.59
32 1.4D -1319.83 63.10 41.10
32 1.2D+1.0EH (Sismo) -1131.28 4.92 -42.92
32 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -199.76 | -376.73
32 0.6D+0.7E+H -565.64 | -126.85 | -240.22
33 1.2D+1.6H -1131.28 | -118.68 | -171.11
33 0.9D+1.6H -848.46 | -127.86 | -170.73
33 1.4D -1319.83 | 42.86 -1.76
33 1.2D+1.0EH (Sismo) -1131.28 -2.54 -40.38
33 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -167.14 | -209.59
33 0.6D+0.7E+H -565.64 | -106.26 | -133.96
34 1.2D+1.6H -1131.28 | -95.16 -75.95
34 0.9D+1.6H -848.46 | -100.69 -70.04
34 1.4D -1319.83 25.80 -27.56
34 1.2D+1.0EH (Sismo) -1131.28 -6.99 -33.39
34 0.9D+1.0EH (Sismico)+1.6EH -848.46 | -129.79 -79.80
34 0.6D+0.7E+H -565.64 -82.61 -51.35
35 1.2D+1.6H -1131.28 | -72.33 -3.61
35 0.9D+1.6H -848.46 -75.19 5.15
35 1.4D -1319.83 13.33 -40.89
35 1.2D+1.0EH (Sismo) -1131.28 -8.94 -24.45
35 0.9D+1.0EH (Sismico)+1.6EH -848.46 -95.55 15.75
35 0.6D+0.7E+H -565.64 -60.89 9.54
36 1.2D+1.6H -1131.28 | -27.31 23.70
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36 0.9D+1.6H -848.46 -26.14 31.29
36 1.4D -1319.83 -5.46 -35.43
36 1.2D+1.0EH (Sismo) -1131.28 -9.44 -15.02
36 0.9D+1.0EH (Sismico)+1.6EH -848.46 -30.90 46.65
36 0.6D+0.7E+H -565.64 -19.81 29.36
37 1.2D+1.6H -1131.28 -0.07 23.77
37 0.9D+1.6H -848.46 2.75 28.54
37 1.4D -1319.83 | -13.14 -22.29
37 1.2D+1.0EH (Sismo) -1131.28 -7.61 -7.41
37 0.9D+1.0EH (Sismico)+1.6EH -848.46 6.41 40.24
37 0.6D+0.7E+H -565.64 3.93 2543
38 1.2D+1.6H -1131.28 12.07 11.69
38 0.9D+1.6H -848.46 14.96 13.58
38 1.4D -1319.83 | -13.48 -8.81
38 1.2D+1.0EH (Sismo) -1131.28 -5.01 -2.40
38 0.9D+1.0EH (Sismico)+1.6EH -848.46 21.51 18.73
38 0.6D+0.7E+H -565.64 13.57 11.86
39 1.2D+1.6H -1131.28 11.69 0.00
39 0.9D+1.6H -848.46 13.58 0.00
39 1.4D -1319.83 -8.81 0.00
39 1.2D+1.0EH (Sismo) -1131.28 -2.40 0.00
39 0.9D+1.0EH (Sismico)+1.6EH -848.46 18.73 0.00
39 0.6D+0.7E+H -565.64 11.86 0.00
10.5.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES

CARGA DE SERVICIO (MURO H=4.00 m)
TABLE: Element Forces - Frames

Frame OutputCase P V3 M2
2 D+H -942.73 206.89 384.55
2 D+H -942.73 206.89 281.11
2 D+H -942.73 206.89 177.66
3 D+H -942.73 188.25 177.66
3 D+H -942.73 188.25 83.54
3 D+H -942.73 188.25 -10.58
4 D+H -942.73 156.69 -10.58
4 D+H -942.73 156.69 -88.93
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4 D+H -942.73 156.69 -167.27
5 D+H -942.73 118.10 -167.27
5 D+H -942.73 118.10 -226.32
5 D+H -942.73 118.10 -285.37
6 D+H -942.73 81.79 -285.37
6 D+H -942.73 81.79 -326.26
6 D+H -942.73 81.79 -367.16
7 D+H -942.73 49.94 -367.16
7 D+H -942.73 49.94 -392.13
7 D+H -942.73 49.94 -417.10
8 D+H -942.73 24.00 -417.10
8 D+H -942.73 24.00 -429.10
8 D+H -942.73 24.00 -441.10
9 D+H -942.73 -10.88 -441.10
9 D+H -942.73 -10.88 -435.66
9 D+H -942.73 -10.88 -430.23
10 D+H -942.73 -42.62 -430.23
10 D+H -942.73 -42.62 -408.91
10 D+H -942.73 -42.62 -387.60
11 D+H -942.73 -64.62 -387.60
11 D+H -942.73 -64.62 -355.29
11 D+H -942.73 -64.62 -322.98
12 D+H -942.73 -74.80 -322.98
12 D+H -942.73 -74.80 -285.58
12 D+H -942.73 -74.80 -248.18
13 D+H -942.73 -74.40 -248.18
13 D+H -942.73 -74.40 -210.98
13 D+H -942.73 -74.40 -173.78
14 D+H -942.73 -66.52 -173.78
14 D+H -942.73 -66.52 -140.52
14 D+H -942.73 -66.52 -107.26
15 D+H -942.73 -54.87 -107.26
15 D+H -942.73 -54.87 -79.82
15 D+H -942.73 -54.87 -52.39
16 D+H -942.73 -42.83 -52.39
16 D+H -942.73 -42.83 -30.97
16 D+H -942.73 -42.83 -9.56

17 D+H -942.73 -18.04 -9.56

17 D+H -942.73 -18.04 -0.54

17 D+H -942.73 -18.04 8.48

18 D+H -942.73 -2.39 8.48

18 D+H -942.73 -2.39 9.68
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18 D+H -942.73 -2.39 10.87

19 D+H -942.73 5.14 10.87

19 D+H -942.73 5.14 8.30

19 D+H -942.73 5.14 5.73

20 D+H -942.73 5.73 5.73

20 D+H -942.73 5.73 2.87

20 D+H -942.73 5.73 0.00

21 D+H -942.73 206.89 384.55
21 D+H -942.73 206.89 281.11
21 D+H -942.73 206.89 177.66
22 D+H -942.73 188.25 177.66
22 D+H -942.73 188.25 83.54

22 D+H -942.73 188.25 -10.58
23 D+H -942.73 156.69 -10.58
23 D+H -942.73 156.69 -88.93
23 D+H -942.73 156.69 -167.27
24 D+H -942.73 118.10 -167.27
24 D+H -942.73 118.10 -226.32
24 D+H -942.73 118.10 -285.37
25 D+H -942.73 81.79 -285.37
25 D+H -942.73 81.79 -326.26
25 D+H -942.73 81.79 -367.16
26 D+H -942.73 49.94 -367.16
26 D+H -942.73 49.94 -392.13
26 D+H -942.73 49.94 -417.10
27 D+H -942.73 24.00 -417.10
27 D+H -942.73 24.00 -429.10
27 D+H -942.73 24.00 -441.10
28 D+H -942.73 -10.88 -441.10
28 D+H -942.73 -10.88 -435.66
28 D+H -942.73 -10.88 -430.23
29 D+H -942.73 -42.62 -430.23
29 D+H -942.73 -42.62 -408.91
29 D+H -942.73 -42.62 -387.60
30 D+H -942.73 -64.62 -387.60
30 D+H -942.73 -64.62 -355.29
30 D+H -942.73 -64.62 -322.98
31 D+H -942.73 -74.80 -322.98
31 D+H -942.73 -74.80 -285.58
31 D+H -942.73 -74.80 -248.18
32 D+H -942.73 -74.40 -248.18
32 D+H -942.73 -74.40 -210.98
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32 D+H -942.73 -74.40 -173.78
33 D+H -942.73 -66.52 -173.78
33 D+H -942.73 -66.52 -140.52
33 D+H -942.73 -66.52 -107.26
34 D+H -942.73 -54.87 -107.26
34 D+H -942.73 -54.87 -79.82
34 D+H -942.73 -54.87 -52.39
35 D+H -942.73 -42.83 -52.39
35 D+H -942.73 -42.83 -30.97
35 D+H -942.73 -42.83 -9.56
36 D+H -942.73 -18.04 -9.56
36 D+H -942.73 -18.04 -0.54
36 D+H -942.73 -18.04 8.48
37 D+H -942.73 -2.39 8.48
37 D+H -942.73 -2.39 9.68
37 D+H -942.73 -2.39 10.87
38 D+H -942.73 5.14 10.87
38 D+H -942.73 5.14 8.30
38 D+H -942.73 5.14 5.73
39 D+H -942.73 5.73 5.73
39 D+H -942.73 5.73 2.87
39 D+H -942.73 5.73 0.00
40 D+H 0.38 -0.08 0.12
40 D+H 0.38 -0.08 0.15
41 D+H 1.01 0.01 0.17
41 D+H 1.01 0.01 0.17
42 D+H 1.87 0.03 0.16
42 D+H 1.87 0.03 0.14
43 D+H -27.32 31.59 8.02
43 D+H -27.32 31.59 -6.20
44 D+H 2.56 0.04 0.13
44 D+H 2.56 0.04 0.11
45 D+H -5.45 -4.62 3.38
45 D+H -5.45 -4.62 5.46
46 D+H 2.85 0.04 0.10
46 D+H 2.85 0.04 0.08
47 D+H -76.71 -69.81 -34.45
47 D+H -76.71 -69.81 -3.03
48 D+H 2.76 0.03 0.06
48 D+H 2.76 0.03 0.05
49 D+H -27.32 -31.59 -6.20
49 D+H -27.32 -31.59 8.02
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50 D+H 2.46 0.02 0.04
50 D+H 2.46 0.02 0.03
51 D+H -5.45 4.62 5.46
51 D+H -5.45 4.62 3.38
52 D+H 2.22 0.01 0.02
52 D+H 2.22 0.01 0.02
53 D+H 2.22 -0.01 0.02
53 D+H 2.22 -0.01 0.02
54 D+H 2.46 -0.02 0.03
54 D+H 2.46 -0.02 0.04
55 D+H 2.76 -0.03 0.05
55 D+H 2.76 -0.03 0.06
56 D+H 2.85 -0.04 0.08
56 D+H 2.85 -0.04 0.10
57 D+H 2.56 -0.04 0.11
57 D+H 2.56 -0.04 0.13
58 D+H 1.87 -0.03 0.14
58 D+H 1.87 -0.03 0.16
59 D+H 1.01 -0.01 0.17
59 D+H 1.01 -0.01 0.17
60 D+H 0.38 0.08 0.15
60 D+H 0.38 0.08 0.12
61 D+H -76.71 69.81 -3.03
61 D+H -76.71 69.81 -34.45
62 D+H -142.62 107.12 -30.65
62 D+H -142.62 107.12 -78.85
63 D+H -135.47 -116.41 -78.37
63 D+H -135.47 -116.41 -25.99
64 D+H -57.91 -80.62 -28.77
64 D+H -57.91 -80.62 7.51
65 D+H 1.87 -46.00 5.58
65 D+H 1.87 -46.00 26.28
66 D+H 32.33 -14.93 25.22
66 D+H 32.33 -14.93 31.94
67 D+H 32.33 14.93 31.94
67 D+H 32.33 14.93 25.22
68 D+H 1.87 46.00 26.28
68 D+H 1.87 46.00 5.58
69 D+H -57.91 80.62 7.51
69 D+H -57.91 80.62 -28.77
70 D+H -135.47 116.41 -25.99
70 D+H -135.47 116.41 -78.37

Marzo 2026

Analisis y disefo estructural

319



71 D+H

-142.62

-107.12

-78.85

71 D+H

-142.62

-107.12

-30.65

10.6. ANEXOS MURO H=5.0 M.

10.6.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=5.00 m)

MUROS ViA INTERNA

TABLE: Element Forces - Frames

Frame OutputCase P V3 M2

2 1.2D+1.6H -1422.23 494.85 -334.03
2 0.9D+1.6H -1066.67 494.85 -597.76
2 1.4D -1659.27 | -4.327E-09 1230.76
2 1.2D+1.0EH (Sismo) -1422.23 121.5 568.94

2 0.9D+1.0EH (Sismico)+1.6EH -1066.67 616.35 -1083.76
2 0.6D+0.7E+H -711.12 394.33 -680.83
3 1.2D+1.6H -1422.23 436.47 -770.49
3 0.9D+1.6H -1066.67 431.67 -1029.43
3 1.4D -1659.27 22.38 1208.38
3 1.2D+1.0EH (Sismo) -1422.23 119 449.94

3 0.9D+1.0EH (Sismico)+1.6EH -1066.67 531.49 -1615.25
3 0.6D+0.7E+H -711.12 340.27 -1021.1

4 1.2D+1.6H -1422.23 340.76 -1111.25
4 0.9D+1.6H -1066.67 328.93 -1358.36
4 1.4D -1659.27 55.19 1153.19
4 1.2D+1.0EH (Sismo) -1422.23 112.85 337.08

4 0.9D+1.0EH (Sismico)+1.6EH -1066.67 394.48 -2009.73
4 0.6D+0.7E+H -711.12 252.95 -1274.05
5 1.2D+1.6H -1422.23 227.34 -1338.59
5 0.9D+1.6H -1066.67 208.18 -1566.54
5 1.4D -1659.27 89.41 1063.79
5 1.2D+1.0EH (Sismo) -1422.23 103.1 233.98

5 0.9D+1.0EH (Sismico)+1.6EH -1066.67 234.65 -2244.38
5 0.6D+0.7E+H -711.12 151.04 -1425.08
6 1.2D+1.6H -1422.23 124.07 -1462.66
6 0.9D+1.6H -1066.67 99.2 -1665.74
6 1.4D -1659.27 116.06 947.73

6 1.2D+1.0EH (Sismo) -1422.23 91.85 142.13

6 0.9D+1.0EH (Sismico)+1.6EH -1066.67 91.56 -2335.95
6 0.6D+0.7E+H -711.12 59.76 -1484.85
7 1.2D+1.6H -1422.23 36.59 -1499.25
7 0.9D+1.6H -1066.67 7.8 -1673.54
7 1.4D -1659.27 134.37 813.35
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7 1.2D+1.0EH (Sismo) -1422.23 80.05 62.08
7 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -27.33 -2308.62
7 0.6D+0.7E+H -711.12 -16.12 -1468.73
8 1.2D+1.6H -1422.23 -31.78 -1467.47
8 0.9D+1.6H -1066.67 -62.77 -1610.77
8 1.4D -1659.27 144.63 668.72
8 1.2D+1.0EH (Sismo) -1422.23 68.69 -6.62
8 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -118.04 -2190.58
8 0.6D+0.7E+H -711.12 -74.05 -1394.68
9 1.2D+1.6H -1422.23 | -118.96 -1348.52
9 0.9D+1.6H -1066.67 | -151.25 -1459.52
9 1.4D -1659.27 150.7 518.02
9 1.2D+1.0EH (Sismo) -1422.23 50.5 -57.12
9 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -229.93 -1960.65
9 0.6D+0.7E+H -711.12 -145.57 -1249.12
10 1.2D+1.6H -1422.23 |  -192.14 -1156.38
10 0.9D+1.6H -1066.67 | -223.47 -1236.05
10 1.4D -1659.27 146.24 371.78
10 1.2D+1.0EH (Sismo) -1422.23 30.17 -87.29
10 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -318.65 -1642
10 0.6D+0.7E+H -711.12 -202.38 -1046.74
11 1.2D+1.6H -1422.23 | -235.24 -921.14
11 0.9D+1.6H -1066.67 | -263.28 -972.77
11 1.4D -1659.27 130.83 240.94
11 1.2D+1.0EH (Sismo) -1422.23 11.44 -98.73
11 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -363.98 -1278.02
11 0.6D+0.7E+H -711.12 -231.54 -815.2
12 1.2D+1.6H -1422.23 |  -245.24 -675.9
12 0.9D+1.6H -1066.67 | -268.28 -704.49
12 1.4D -1659.27 107.53 133.41
12 1.2D+1.0EH (Sismo) -1422.23 -3.34 -95.39
12 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -363.79 -914.23
12 0.6D+0.7E+H -711.12 -231.65 -5683.55
13 1.2D+1.6H -1422.23 | -227.79 -448.11
13 0.9D+1.6H -1066.67 -245.1 -459.39
13 1.4D -1659.27 80.79 52.62
13 1.2D+1.0EH (Sismo) -1422.23 -13.2 -82.19
13 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -327.55 -586.68
13 0.6D+0.7E+H -711.12 -208.74 -374.81
14 1.2D+1.6H -1422.23 |  -192.95 -255.16
14 0.9D+1.6H -1066.67 | -204.71 -254.67
14 1.4D -1659.27 54.88 -2.26
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14 1.2D+1.0EH (Sismo) -1422.23 -18.35 -63.84
14 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -270.1 -316.58
14 0.6D+0.7E+H -711.12 -172.25 -202.57
15 1.2D+1.6H -1422.23 |  -151.61 -103.55
15 0.9D+1.6H -1066.67 | -158.69 -95.98
15 1.4D -1659.27 33.03 -35.29
15 1.2D+1.0EH (Sismo) -1422.23 -19.75 -44.09
15 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -206.76 -109.82
15 0.6D+0.7E+H -711.12 -131.94 -70.62
16 1.2D+1.6H -1422.23 |  -112.97 9.42

16 0.9D+1.6H -1066.67 | -116.62 20.64
16 1.4D -1659.27 17.06 -52.36
16 1.2D+1.0EH (Sismo) -1422.23 -18.71 -25.38
16 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -149.96 40.14
16 0.6D+0.7E+H -711.12 -95.77 25.15
17 1.2D+1.6H -1422.23 -38.85 48.27
17 0.9D+1.6H -1066.67 -37.35 57.99
17 1.4D -1659.27 -6.99 -45.37
17 1.2D+1.0EH (Sismo) -1422.23 -13.24 -12.14
17 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -44.6 84.73
17 0.6D+0.7E+H -711.12 -28.6 53.75
18 1.2D+1.6H -1422.23 4.66 43.61
18 0.9D+1.6H -1066.67 8.27 49.72
18 1.4D -1659.27 -16.83 -28.54
18 1.2D+1.0EH (Sismo) -1422.23 -7.76 -4.39
18 0.9D+1.0EH (Sismico)+1.6EH -1066.67 14.94 69.8

18 0.6D+0.7E+H -711.12 9.38 44.36
19 1.2D+1.6H -1422.23 22.94 20.67
19 0.9D+1.6H -1066.67 26.64 23.09
19 1.4D -1659.27 -17.26 -11.28
19 1.2D+1.0EH (Sismo) -1422.23 -3.5 -0.89
19 0.9D+1.0EH (Sismico)+1.6EH -1066.67 37.93 31.86
19 0.6D+0.7E+H -711.12 24.09 20.27
20 1.2D+1.6H -1422.23 20.67 -6.253E-14
20 0.9D+1.6H -1066.67 23.09 -5.826E-14
20 1.4D -1659.27 -11.28 -1.99E-14
20 1.2D+1.0EH (Sismo) -1422.23 -0.89 -1.705E-14
20 0.9D+1.0EH (Sismico)+1.6EH -1066.67 31.86 -5.826E-14
20 0.6D+0.7E+H -711.12 20.27 -3.695E-14
21 1.2D+1.6H -1422.23 494.85 -334.03
21 0.9D+1.6H -1066.67 494.85 -597.76
21 1.4D -1659.27 | -8.989E-10 1230.76
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21 1.2D+1.0EH (Sismo) -1422.23 121.5 568.94
21 0.9D+1.0EH (Sismico)+1.6EH -1066.67 616.35 -1083.76
21 0.6D+0.7E+H -711.12 394.33 -680.83
22 1.2D+1.6H -1422.23 436.47 -770.49
22 0.9D+1.6H -1066.67 431.67 -1029.43
22 1.4D -1659.27 22.38 1208.38
22 1.2D+1.0EH (Sismo) -1422.23 119 449.94
22 0.9D+1.0EH (Sismico)+1.6EH -1066.67 531.49 -1615.25
22 0.6D+0.7E+H -711.12 340.27 -1021.1
23 1.2D+1.6H -1422.23 340.76 -1111.25
23 0.9D+1.6H -1066.67 328.93 -1358.36
23 1.4D -1659.27 55.19 1153.19
23 1.2D+1.0EH (Sismo) -1422.23 112.85 337.08
23 0.9D+1.0EH (Sismico)+1.6EH -1066.67 394.48 -2009.73
23 0.6D+0.7E+H -711.12 252.95 -1274.05
24 1.2D+1.6H -1422.23 227.34 -1338.59
24 0.9D+1.6H -1066.67 208.18 -1566.54
24 1.4D -1659.27 89.41 1063.79
24 1.2D+1.0EH (Sismo) -1422.23 103.1 233.98
24 0.9D+1.0EH (Sismico)+1.6EH -1066.67 234.65 -2244.38
24 0.6D+0.7E+H -711.12 151.04 -1425.08
25 1.2D+1.6H -1422.23 124.07 -1462.66
25 0.9D+1.6H -1066.67 99.2 -1665.74
25 1.4D -1659.27 116.06 947.73
25 1.2D+1.0EH (Sismo) -1422.23 91.85 142.13
25 0.9D+1.0EH (Sismico)+1.6EH -1066.67 91.56 -2335.95
25 0.6D+0.7E+H -711.12 59.76 -1484.85
26 1.2D+1.6H -1422.23 36.59 -1499.25
26 0.9D+1.6H -1066.67 7.8 -1673.54
26 1.4D -1659.27 134.37 813.35
26 1.2D+1.0EH (Sismo) -1422.23 80.05 62.08
26 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -27.33 -2308.62
26 0.6D+0.7E+H -711.12 -16.12 -1468.73
27 1.2D+1.6H -1422.23 -31.78 -1467.47
27 0.9D+1.6H -1066.67 -62.77 -1610.77
27 1.4D -1659.27 144.63 668.72
27 1.2D+1.0EH (Sismo) -1422.23 68.69 -6.62
27 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -118.04 -2190.58
27 0.6D+0.7E+H -711.12 -74.05 -1394.68
28 1.2D+1.6H -1422.23 | -118.96 -1348.52
28 0.9D+1.6H -1066.67 | -151.25 -1459.52
28 1.4D -1659.27 150.7 518.02
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28 1.2D+1.0EH (Sismo) -1422.23 50.5 -57.12
28 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -229.93 -1960.65
28 0.6D+0.7E+H -711.12 -145.57 -1249.12
29 1.2D+1.6H -1422.23 |  -192.14 -1156.38
29 0.9D+1.6H -1066.67 | -223.47 -1236.05
29 1.4D -1659.27 146.24 371.78
29 1.2D+1.0EH (Sismo) -1422.23 30.17 -87.29
29 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -318.65 -1642
29 0.6D+0.7E+H -711.12 -202.38 -1046.74
30 1.2D+1.6H -1422.23 | -235.24 -921.14
30 0.9D+1.6H -1066.67 | -263.28 -972.77
30 1.4D -1659.27 130.83 240.94
30 1.2D+1.0EH (Sismo) -1422.23 11.44 -98.73
30 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -363.98 -1278.02
30 0.6D+0.7E+H -711.12 -231.54 -815.2
31 1.2D+1.6H -1422.23 |  -245.24 -675.9
31 0.9D+1.6H -1066.67 | -268.28 -704.49
31 1.4D -1659.27 107.53 133.41
31 1.2D+1.0EH (Sismo) -1422.23 -3.34 -95.39
31 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -363.79 -914.23
31 0.6D+0.7E+H -711.12 -231.65 -5683.55
32 1.2D+1.6H -1422.23 |  -227.79 -448.11
32 0.9D+1.6H -1066.67 -245.1 -459.39
32 1.4D -1659.27 80.79 52.62
32 1.2D+1.0EH (Sismo) -1422.23 -13.2 -82.19
32 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -327.55 -586.68
32 0.6D+0.7E+H -711.12 -208.74 -374.81
33 1.2D+1.6H -1422.23 |  -192.95 -255.16
33 0.9D+1.6H -1066.67 | -204.71 -254.67
33 1.4D -1659.27 54.88 -2.26
33 1.2D+1.0EH (Sismo) -1422.23 -18.35 -63.84
33 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -270.1 -316.58
33 0.6D+0.7E+H -711.12 -172.25 -202.57
34 1.2D+1.6H -1422.23 | -151.61 -103.55
34 0.9D+1.6H -1066.67 | -158.69 -95.98
34 1.4D -1659.27 33.03 -35.29
34 1.2D+1.0EH (Sismo) -1422.23 -19.75 -44.09
34 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -206.76 -109.82
34 0.6D+0.7E+H -711.12 -131.94 -70.62
35 1.2D+1.6H -1422.23 |  -112.97 9.42
35 0.9D+1.6H -1066.67 | -116.62 20.64
35 1.4D -1659.27 17.06 -52.36
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35 1.2D+1.0EH (Sismo) -1422.23 -18.71 -25.38
35 0.9D+1.0EH (Sismico)+1.6EH -1066.67 | -149.96 40.14
35 0.6D+0.7E+H -711.12 -95.77 25.15
36 1.2D+1.6H -1422.23 -38.85 48.27
36 0.9D+1.6H -1066.67 -37.35 57.99
36 1.4D -1659.27 -6.99 -45.37
36 1.2D+1.0EH (Sismo) -1422.23 -13.24 -12.14
36 0.9D+1.0EH (Sismico)+1.6EH -1066.67 -44.6 84.73
36 0.6D+0.7E+H -711.12 -28.6 53.75
37 1.2D+1.6H -1422.23 4.66 43.61
37 0.9D+1.6H -1066.67 8.27 49.72
37 1.4D -1659.27 -16.83 -28.54
37 1.2D+1.0EH (Sismo) -1422.23 -7.76 -4.39
37 0.9D+1.0EH (Sismico)+1.6EH -1066.67 14.94 69.8

37 0.6D+0.7E+H -711.12 9.38 44.36
38 1.2D+1.6H -1422.23 22.94 20.67
38 0.9D+1.6H -1066.67 26.64 23.09
38 1.4D -1659.27 -17.26 -11.28
38 1.2D+1.0EH (Sismo) -1422.23 -3.5 -0.89
38 0.9D+1.0EH (Sismico)+1.6EH -1066.67 37.93 31.86
38 0.6D+0.7E+H -711.12 24.09 20.27
39 1.2D+1.6H -1422.23 20.67 2.132E-15
39 0.9D+1.6H -1066.67 23.09 1.599E-15
39 1.4D -1659.27 -11.28 2.487E-15
39 1.2D+1.0EH (Sismo) -1422.23 -0.89 -2.629E-14
39 0.9D+1.0EH (Sismico)+1.6EH -1066.67 31.86 -2.682E-14
39 0.6D+0.7E+H -711.12 20.27 -1.883E-14
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10.6.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO H=5.00 m)

TABLE: Element Forces - Frames

Frame OutputCase P V3 M2
2 D+H -1185.19 309.28 11.01
3 D+H -1185.19 276.79 -265.78
4 D+H -1185.19 222.83 -488.6
5 D+H -1185.19 158.05 -646.66
6 D+H -1185.19 98.27 -744.93
7 D+H -1185.19 46.86 -791.79
8 D+H -1185.19 5.97 -797.76
9 D+H -1185.19 -47 .44 -750.32
10 D+H -1185.19 -93.97 -656.35
11 D+H -1185.19 | -123.66 -532.69
12 D+H -1185.19 | -134.07 -398.61
13 D+H -1185.19 | -127.94 -270.67
14 D+H -1185.19 -110.8 -159.88
15 D+H -1185.19 -88.86 -71.02
16 D+H -1185.19 -67.56 -3.46
17 D+H -1185.19 -25.53 22.07
18 D+H -1185.19 | -0.09147 22.16
19 D+H -1185.19 11.25 10.9
20 D+H -1185.19 10.9 -4.263E-14
21 D+H -1185.19 309.28 11.01
22 D+H -1185.19 276.79 -265.78
23 D+H -1185.19 222.83 -488.6
24 D+H -1185.19 158.05 -646.66
25 D+H -1185.19 98.27 -744.93
26 D+H -1185.19 46.86 -791.79
27 D+H -1185.19 5.97 -797.76
28 D+H -1185.19 -47.44 -750.32
29 D+H -1185.19 -93.97 -656.35
30 D+H -1185.19 | -123.66 -532.69
31 D+H -1185.19 | -134.07 -398.61
32 D+H -1185.19 | -127.94 -270.67
33 D+H -1185.19 -110.8 -159.88
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34 D+H -1185.19 -88.86 -71.02
35 D+H -1185.19 -67.56 -3.46
36 D+H -1185.19 -25.53 22.07
37 D+H -1185.19 | -0.09147 22.16
38 D+H -1185.19 11.25 10.9
39 D+H -1185.19 10.9 1.776E-15

10.7. ANEXOS MURO H=6.0 M.

10.7.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=6.00 m)

TABLE: Element Forces - Frames

Frame OutputCase P V3 M2

2 1.2D+1.6H -1998.80 | 690.24 339.23

2 0.9D+1.6H -1581.59 | 690.24 -105.59
2 1.4D -1947.01 0.00 2075.85
2 1.2D+1.0EH (Sismo) -1780.44 | 177.37 | 1140.73
2 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 867.61 -744.17
2 0.6D+0.7E+H -1118.75 | 555.56 -457.39
3 1.2D+1.6H -1998.80 | 623.44 -284.21

3 0.9D+1.6H -1581.59 | 615.35 -720.94
3 1.4D -1947.01 37.75 2038.10
3 1.2D+1.0EH (Sismo) -1780.44 | 179.37 961.36

3 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 762.36 | -1506.52
3 0.6D+0.7E+H -1118.75 | 488.51 -945.90
4 1.2D+1.6H -1998.80 | 511.40 -795.61

4 0.9D+1.6H -1581.59 | 491.46 | -1212.40
4 1.4D -1947.01 93.08 1945.02
4 1.2D+1.0EH (Sismo) -1780.44 | 178.66 782.70

4 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 590.33 | -2096.85
4 0.6D+0.7E+H -1118.75 | 378.86 | -1324.77
5 1.2D+1.6H -1998.80 | 375.59 | -1171.19
5 0.9D+1.6H -1581.59 | 343.28 | -1555.67
5 1.4D -1947.01 | 150.79 | 1794.23
5 1.2D+1.0EH (Sismo) -1780.44 | 173.05 609.66

5 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 387.07 | -2483.92
5 0.6D+0.7E+H -1118.75 | 249.24 | -1574.01
6 1.2D+1.6H -1998.80 | 248.99 | -1420.18
6 0.9D+1.6H -1581.59 | 207.04 | -1762.71
6 1.4D -1947.01 | 195.76 | 1598.47
6 1.2D+1.0EH (Sismo) -1780.44 | 163.34 446.32

6 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 202.58 | -2686.50
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6 0.6D+0.7E+H -1118.75 | 131.52 | -1705.53
7 1.2D+1.6H -1998.80 | 138.94 | -1559.12
7 0.9D+1.6H -1581.59 | 90.38 | -1853.08
7 1.4D -1947.01 | 226.64 | 1371.83
7 1.2D+1.0EH (Sismo) -1780.44 | 150.73 295.59

7 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 46.84 | -2733.35
7 0.6D+0.7E+H -1118.75 32.08 | -1737.62
8 1.2D+1.6H -1998.80 | 50.29 | -1609.41
8 0.9D+1.6H -1581.59 -1.98 -1851.10
8 1.4D -1947.01 | 243.94 | 1127.89
8 1.2D+1.0EH (Sismo) -1780.44 | 136.73 158.86

8 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -74.34 | -2659.00
8 0.6D+0.7E+H -1118.75 | -45.36 | -1692.26
9 1.2D+1.6H -1998.80 | -67.34 | -1542.08
9 0.9D+1.6H -1581.59 | -121.81 | -1729.30
9 1.4D -1947.01 | 254.18 873.71

9 1.2D+1.0EH (Sismo) -1780.44 | 111.70 47.16

9 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -227.97 | -2431.03
9 0.6D+0.7E+H -1118.75 | -143.64 | -1548.62
10 1.2D+1.6H -1998.80 | -172.33 | -1369.75
10 0.9D+1.6H -1581.59 | -225.18 | -1504.11
10 1.4D -1947.01 | 246.66 627.05

10 1.2D+1.0EH (Sismo) -1780.44 | 80.90 -33.74

10 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -355.70 | -2075.33
10 0.6D+0.7E+H -1118.75 | -225.50 | -1323.13
11 1.2D+1.6H -1998.80 | -242.54 | -1127.21
11 0.9D+1.6H -1581.59 | -289.82 | -1214.29
11 1.4D -1947.01 | 220.67 406.38

11 1.2D+1.0EH (Sismo) -1780.44 | 49.67 -83.41

11 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -429.29 | -1646.03
11 0.6D+0.7E+H -1118.75 | -272.86 | -1050.27
12 1.2D+1.6H -1998.80 | -271.72 | -855.49
12 0.9D+1.6H -1581.59 | -310.59 | -903.71

12 1.4D -1947.01 | 181.37 225.01

12 1.2D+1.0EH (Sismo) -1780.44 | 22.23 -105.64
12 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -443.82 | -1202.21
12 0.6D+0.7E+H -1118.75 | -282.52 | -767.74
13 1.2D+1.6H -1998.80 | -264.88 | -590.61

13 0.9D+1.6H -1581.59 | -294.08 | -609.63
13 1.4D -1947.01 | 136.26 88.75
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13 1.2D+1.0EH (Sismo) -1780.44 1.09 -106.73
13 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -409.78 | -792.43
13 0.6D+0.7E+H -1118.75 | -261.14 | -506.60
14 1.2D+1.6H -1998.80 | -233.24 | -357.38
14 0.9D+1.6H -1581.59 | -253.07 | -356.56
14 1.4D -1947.01 92.56 -3.81
14 1.2D+1.0EH (Sismo) -1780.44 | -12.96 -93.77
14 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -345.37 | -447.07
14 0.6D+0.7E+H -1118.75 | -220.30 | -286.31
15 1.2D+1.6H -1998.80 | -189.86 | -167.52
15 0.9D+1.6H -1581.59 | -201.80 | -154.76
15 1.4D -1947.01 55.72 -59.53
15 1.2D+1.0EH (Sismo) -1780.44 | -20.51 -73.26
15 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -270.07 | -177.00
15 0.6D+0.7E+H -1118.75 | -172.42 | -113.89
16 1.2D+1.6H -1998.80 | -146.41 -21.11
16 0.9D+1.6H -1581.59 | -152.57 -2.19
16 1.4D -1947.01 28.78 -88.31
16 1.2D+1.0EH (Sismo) -1780.44 | -23.02 -50.24
16 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -200.26 23.26
16 0.6D+0.7E+H -1118.75 | -127.97 14.08
17 1.2D+1.6H -1998.80 | -58.76 37.65
17 0.9D+1.6H -1581.59 | -56.23 54.04
17 1.4D -1947.01 | -11.79 -76.52
17 1.2D+1.0EH (Sismo) -1780.44 | -21.08 -29.16
17 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -67.21 90.47
17 0.6D+0.7E+H -1118.75 | -43.15 57.23
18 1.2D+1.6H -1998.80 -4.51 42.15
18 0.9D+1.6H -1581.59 1.58 52.47
18 1.4D -1947.01 | -28.38 -48.14
18 1.2D+1.0EH (Sismo) -1780.44 | -15.56 -13.60
18 0.9D+1.0EH (Sismico)+1.6EH -1693.16 10.34 80.13
18 0.6D+0.7E+H -1118.75 6.36 50.87
19 1.2D+1.6H -1998.80 | 20.70 21.45
19 0.9D+1.6H -1581.59 | 26.94 25.53
19 1.4D -1947.01 | -29.12 -19.02
19 1.2D+1.0EH (Sismo) -1780.44 -9.46 -4.14
19 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 42.44 37.69
19 0.6D+0.7E+H -1118.75 | 26.91 23.96
20 1.2D+1.6H -1998.80 | 21.45 0.00
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20 0.9D+1.6H -1581.59 | 25.53 0.00
20 1.4D -1947.01 | -19.02 0.00
20 1.2D+1.0EH (Sismo) -1780.44 -4.14 0.00
20 0.9D+1.0EH (Sismico)+1.6EH -1693.16 37.69 0.00
20 0.6D+0.7E+H -1118.75 | 23.96 0.00
21 1.2D+1.6H -1998.80 | 690.24 339.23
21 0.9D+1.6H -1581.59 | 690.24 -105.59
21 1.4D -1947.01 0.00 2075.85
21 1.2D+1.0EH (Sismo) -1780.44 | 177.37 | 1140.73
21 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 867.61 -744.17
21 0.6D+0.7E+H -1118.75 | 555.56 | -457.39
22 1.2D+1.6H -1998.80 | 623.44 -284.21
22 0.9D+1.6H -1581.59 | 615.35 | -720.94
22 1.4D -1947.01 37.75 2038.10
22 1.2D+1.0EH (Sismo) -1780.44 | 179.37 961.36
22 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 762.36 | -1506.52
22 0.6D+0.7E+H -1118.75 | 488.51 -945.90
23 1.2D+1.6H -1998.80 | 511.40 -795.61
23 0.9D+1.6H -1581.59 | 491.46 | -1212.40
23 1.4D -1947.01 93.08 1945.02
23 1.2D+1.0EH (Sismo) -1780.44 | 178.66 782.70
23 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 590.33 | -2096.85
23 0.6D+0.7E+H -1118.75 | 378.86 | -1324.77
24 1.2D+1.6H -1998.80 | 375.59 | -1171.19
24 0.9D+1.6H -1581.59 | 343.28 | -1555.67
24 1.4D -1947.01 | 150.79 | 1794.23
24 1.2D+1.0EH (Sismo) -1780.44 | 173.05 609.66
24 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 387.07 | -2483.92
24 0.6D+0.7E+H -1118.75 | 249.24 | -1574.01
25 1.2D+1.6H -1998.80 | 248.99 | -1420.18
25 0.9D+1.6H -1581.59 | 207.04 | -1762.71
25 1.4D -1947.01 | 195.76 | 1598.47
25 1.2D+1.0EH (Sismo) -1780.44 | 163.34 446.32
25 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 202.58 | -2686.50
25 0.6D+0.7E+H -1118.75 | 131.52 | -1705.53
26 1.2D+1.6H -1998.80 | 138.94 | -1559.12
26 0.9D+1.6H -1581.59 | 90.38 | -1853.08
26 1.4D -1947.01 | 226.64 | 1371.83
26 1.2D+1.0EH (Sismo) -1780.44 | 150.73 295.59
26 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 46.84 | -2733.35
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26 0.6D+0.7E+H -1118.75 32.08 | -1737.62
27 1.2D+1.6H -1998.80 | 50.29 | -1609.41
27 0.9D+1.6H -1581.59 -1.98 -1851.10
27 1.4D -1947.01 | 243.94 | 1127.89
27 1.2D+1.0EH (Sismo) -1780.44 | 136.73 158.86
27 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -74.34 | -2659.00
27 0.6D+0.7E+H -1118.75 | -45.36 | -1692.26
28 1.2D+1.6H -1998.80 | -67.34 | -1542.08
28 0.9D+1.6H -1581.59 | -121.81 | -1729.30
28 1.4D -1947.01 | 254.18 873.71
28 1.2D+1.0EH (Sismo) -1780.44 | 111.70 47.16
28 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -227.97 | -2431.03
28 0.6D+0.7E+H -1118.75 | -143.64 | -1548.62
29 1.2D+1.6H -1998.80 | -172.33 | -1369.75
29 0.9D+1.6H -1581.59 | -225.18 | -1504.11
29 1.4D -1947.01 | 246.66 627.05
29 1.2D+1.0EH (Sismo) -1780.44 | 80.90 -33.74
29 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -355.70 | -2075.33
29 0.6D+0.7E+H -1118.75 | -225.50 | -1323.13
30 1.2D+1.6H -1998.80 | -242.54 | -1127.21
30 0.9D+1.6H -1581.59 | -289.82 | -1214.29
30 1.4D -1947.01 | 220.67 406.38
30 1.2D+1.0EH (Sismo) -1780.44 | 49.67 -83.41
30 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -429.29 | -1646.03
30 0.6D+0.7E+H -1118.75 | -272.86 | -1050.27
31 1.2D+1.6H -1998.80 | -271.72 | -855.49
31 0.9D+1.6H -1581.59 | -310.59 | -903.71
31 1.4D -1947.01 | 181.37 225.01
31 1.2D+1.0EH (Sismo) -1780.44 | 22.23 -105.64
31 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -443.82 | -1202.21
31 0.6D+0.7E+H -1118.75 | -282.52 | -767.74
32 1.2D+1.6H -1998.80 | -264.88 | -590.61
32 0.9D+1.6H -1581.59 | -294.08 | -609.63
32 1.4D -1947.01 | 136.26 88.75
32 1.2D+1.0EH (Sismo) -1780.44 1.09 -106.73
32 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -409.78 | -792.43
32 0.6D+0.7E+H -1118.75 | -261.14 | -506.60
33 1.2D+1.6H -1998.80 | -233.24 | -357.38
33 0.9D+1.6H -1581.59 | -253.07 | -356.56
33 1.4D -1947.01 92.56 -3.81
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33 1.2D+1.0EH (Sismo) -1780.44 | -12.96 -93.77
33 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -345.37 | -447.07
33 0.6D+0.7E+H -1118.75 | -220.30 | -286.31
34 1.2D+1.6H -1998.80 | -189.86 | -167.52
34 0.9D+1.6H -1581.59 | -201.80 | -154.76
34 1.4D -1947.01 55.72 -59.53
34 1.2D+1.0EH (Sismo) -1780.44 | -20.51 -73.26
34 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -270.07 | -177.00
34 0.6D+0.7E+H -1118.75 | -172.42 | -113.89
35 1.2D+1.6H -1998.80 | -146.41 -21.11
35 0.9D+1.6H -1581.59 | -152.57 -2.19
35 1.4D -1947.01 28.78 -88.31
35 1.2D+1.0EH (Sismo) -1780.44 | -23.02 -50.24
35 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -200.26 23.26
35 0.6D+0.7E+H -1118.75 | -127.97 14.08
36 1.2D+1.6H -1998.80 | -58.76 37.65
36 0.9D+1.6H -1581.59 | -56.23 54.04
36 1.4D -1947.01 | -11.79 -76.52
36 1.2D+1.0EH (Sismo) -1780.44 | -21.08 -29.16
36 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | -67.21 90.47
36 0.6D+0.7E+H -1118.75 | -43.15 57.23
37 1.2D+1.6H -1998.80 -4.51 42.15
37 0.9D+1.6H -1581.59 1.58 52.47
37 1.4D -1947.01 | -28.38 -48.14
37 1.2D+1.0EH (Sismo) -1780.44 | -15.56 -13.60
37 0.9D+1.0EH (Sismico)+1.6EH -1693.16 10.34 80.13
37 0.6D+0.7E+H -1118.75 6.36 50.87
38 1.2D+1.6H -1998.80 | 20.70 21.45
38 0.9D+1.6H -1581.59 | 26.94 25.53
38 1.4D -1947.01 | -29.12 -19.02
38 1.2D+1.0EH (Sismo) -1780.44 -9.46 -4.14
38 0.9D+1.0EH (Sismico)+1.6EH -1693.16 | 42.44 37.69
38 0.6D+0.7E+H -1118.75 | 26.91 23.96
39 1.2D+1.6H -1998.80 | 21.45 0.00
39 0.9D+1.6H -1581.59 | 25.53 0.00
39 1.4D -1947.01 | -19.02 0.00
39 1.2D+1.0EH (Sismo) -1780.44 -4.14 0.00
39 0.9D+1.0EH (Sismico)+1.6EH -1693.16 37.69 0.00
39 0.6D+0.7E+H -1118.75 | 23.96 0.00
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10.7.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO H=6.00 m)

TABLE: Element Forces - Frames
Frame OutputCase P V3 M2

2 D+H -1596.93 431.40 582.71

D+H -1596.93 396.39 186.32
4 D+H -1596.93 336.25 -149.93
5 D+H -1596.93 261.67 -411.60
6 D+H -1596.93 190.57 -602.17
7 D+H -1596.93 127.31 -729.48
8 D+H -1596.93 74.99 -804.47
9 D+H -1596.93 3.30 -807.78
10 D+H -1596.93 -63.66 -744.12
11 D+H -1596.93 | -112.18 | -631.94
12 D+H -1596.93 | -137.44 | -494.50
13 D+H -1596.93 | -141.22 | -353.29
14 D+H -1596.93 | -129.24 | -224.04
15 D+H -1596.93 | -108.71 | -115.33
16 D+H -1596.93 -86.36 -28.96
17 D+H -1596.93 -38.83 9.87
18 D+H -1596.93 -7.89 17.75
19 D+H -1596.93 7.74 10.01
20 D+H -1596.93 10.01 0.00
21 D+H -1596.93 431.40 582.71
22 D+H -1596.93 396.39 186.32
23 D+H -1596.93 336.25 -149.93
24 D+H -1596.93 261.67 -411.60
25 D+H -1596.93 190.57 -602.17
26 D+H -1596.93 127.31 -729.48
27 D+H -1596.93 74.99 -804.47
28 D+H -1596.93 3.30 -807.78
29 D+H -1596.93 -63.66 -744.12
30 D+H -1596.93 | -112.18 | -631.94
31 D+H -1596.93 | -137.44 | -494.50
32 D+H -1596.93 | -141.22 | -353.29
33 D+H -1596.93 | -129.24 | -224.04
34 D+H -1596.93 | -108.71 | -115.33
35 D+H -1596.93 -86.36 -28.96
36 D+H -1596.93 -38.83 9.87
37 D+H -1596.93 -7.89 17.75
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38 D+H
39 D+H

-1596.93 7.74 10.01
-1596.93 10.01 0.00

10.8. ANEXOS MURO H=7.0 M.

10.8.1. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA ULTIMA (MURO H=7.00 m)

TABLE: Element Forces - Frames
Frame OutputCase P V3 M2

2 1.2D+1.6H -2439.26 917.24 1523.28
2 0.9D+1.6H -1994 .47 917.24 1228.31
2 1.4D -2075.70 0.00 1376.54
2 1.2D+1.0EH (Sismo) -2011.25 | 243.83 1086.03
2 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 1161.07 | 1134.44
2 0.6D+0.7E+H -1464.60 743.95 738.86
3 1.2D+1.6H -2439.26 847.98 675.30
3 0.9D+1.6H -1994 .47 842.61 385.69
3 1.4D -2075.70 25.03 1351.51
3 1.2D+1.0EH (Sismo) -2011.25 | 237.80 848.23
3 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 1058.96 75.48
3 0.6D+0.7E+H -1464.60 678.75 60.11

4 1.2D+1.6H -2439.26 727.68 -52.38
4 0.9D+1.6H -1994 .47 714.45 -328.76
4 1.4D -2075.70 61.72 1289.79
4 1.2D+1.0EH (Sismo) -2011.25 | 223.98 624.25
4 0.9D+1.0EH (Sismico)+1.6EH -2226.55 885.52 -810.04
4 0.6D+0.7E+H -1464.60 567.94 -507.82
5 1.2D+1.6H -2439.26 577.02 -629.39
5 0.9D+1.6H -1994.47 555.59 -884.35
5 1.4D -2075.70 100.00 1189.79
5 1.2D+1.0EH (Sismo) -2011.25 | 202.86 421.39
5 0.9D+1.0EH (Sismico)+1.6EH -2226.55 672.74 | -1482.78
5 0.6D+0.7E+H -1464.60 | 431.93 -939.75
6 1.2D+1.6H -2439.26 | 432.01 -1061.40
6 0.9D+1.6H -1994.47 | 404.19 | -1288.54
6 1.4D -2075.70 129.81 1059.98
6 1.2D+1.0EH (Sismo) -2011.25 179.07 242.32
6 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 471.99 | -1954.78
6 0.6D+0.7E+H -1464.60 303.56 | -1243.31
7 1.2D+1.6H -2439.26 301.73 | -1363.13
7 0.9D+1.6H -1994.47 | 269.52 -1558.06
7 1.4D -2075.70 150.29 909.69
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7 1.2D+1.0EH (Sismo) -2011.25 154.57 87.75

7 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 295.27 | -2250.05
7 0.6D+0.7E+H -1464.60 190.50 | -1433.81
8 1.2D+1.6H -2439.26 192.87 | -1555.99
8 0.9D+1.6H -1994.47 158.20 | -1716.26
8 1.4D -2075.70 161.76 747.93

8 1.2D+1.0EH (Sismo) -2011.25 131.31 -43.56

8 0.9D+1.0EH (Sismico)+1.6EH -2226.55 150.86 | -2400.90
8 0.6D+0.7E+H -1464.60 98.07 -1531.88
9 1.2D+1.6H -2439.26 41.84 -1597.83
9 0.9D+1.6H -1994.47 5.72 -1721.98
9 1.4D -2075.70 168.55 579.37

9 1.2D+1.0EH (Sismo) -2011.25 94.52 -138.08
9 0.9D+1.0EH (Sismico)+1.6EH -2226.55 -44.23 -2356.67
9 0.6D+0.7E+H -1464.60 -26.88 -1505.00
10 1.2D+1.6H -2439.26 | -101.57 | -1496.26
10 0.9D+1.6H -1994.47 | -136.62 | -1585.36
10 1.4D -2075.70 163.56 415.81

10 1.2D+1.0EH (Sismo) -2011.25 53.93 -192.01

10 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -222.89 | -2133.78
10 0.6D+0.7E+H -1464.60 | -141.39 | -1363.61
11 1.2D+1.6H -2439.26 | -208.29 | -1287.97
11 0.9D+1.6H -1994.47 | -239.65 | -1345.71
11 1.4D -2075.70 146.33 269.48

11 1.2D+1.0EH (Sismo) -2011.25 17.03 -209.04
11 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -348.04 | -1785.74
11 0.6D+0.7E+H -1464.60 | -221.74 | -1141.87
12 1.2D+1.6H -2439.26 | -267.38 | -1020.59
12 0.9D+1.6H -1994.47 | -293.15 | -1052.56
12 1.4D -2075.70 120.27 149.21

12 1.2D+1.0EH (Sismo) -2011.25 -11.57 -197.47
12 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -407.81 | -1377.93
12 0.6D+0.7E+H -1464.60 | -260.26 -881.61
13 1.2D+1.6H -2439.26 | -281.59 -739.00
13 0.9D+1.6H -1994.47 | -300.95 -751.61
13 1.4D -2075.70 90.36 58.85

13 1.2D+1.0EH (Sismo) -2011.25 -30.15 -167.33
13 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -408.55 -969.39
13 0.6D+0.7E+H -1464.60 | -260.99 -620.62
14 1.2D+1.6H -2439.26 | -262.12 -476.88
14 0.9D+1.6H -1994.47 | -275.27 -476.34
14 1.4D -2075.70 61.38 -2.53
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14 1.2D+1.0EH (Sismo) -2011.25 -39.31 -128.02
14 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -367.19 -602.19
14 0.6D+0.7E+H -1464.60 | -234.75 -385.88
15 1.2D+1.6H -2439.26 | -223.52 -253.36
15 0.9D+1.6H -1994.47 | -231.43 -244.91
15 1.4D -2075.70 36.95 -39.47
15 1.2D+1.0EH (Sismo) -2011.25 -41.14 -86.88
15 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -304.24 -297.95
15 0.6D+0.7E+H -1464.60 | -194.62 -191.26
16 1.2D+1.6H -2439.26 | -179.69 -73.68
16 0.9D+1.6H -1994.47 | -183.78 -61.13
16 1.4D -2075.70 19.09 -58.56
16 1.2D+1.0EH (Sismo) -2011.25 -38.32 -48.56
16 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -238.46 -59.50
16 0.6D+0.7E+H -1464.60 | -152.63 -38.63
17 1.2D+1.6H -2439.26 -84.18 10.50
17 0.9D+1.6H -1994.47 -82.50 21.37
17 1.4D -2075.70 -7.82 -50.74
17 1.2D+1.0EH (Sismo) -2011.25 -26.24 -22.32
17 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -102.04 42.55
17 0.6D+0.7E+H -1464.60 -65.45 26.82
18 1.2D+1.6H -2439.26 -20.65 31.15
18 0.9D+1.6H -1994.47 -16.62 37.99
18 1.4D -2075.70 -18.82 -31.92
18 1.2D+1.0EH (Sismo) -2011.25 -14.80 -7.51
18 0.9D+1.0EH (Sismico)+1.6EH -2226.55 -15.29 57.84
18 0.6D+0.7E+H -1464.60 -9.96 36.78
19 1.2D+1.6H -2439.26 12.47 18.68
19 0.9D+1.6H -1994.47 16.60 21.39
19 1.4D -2075.70 -19.31 -12.61
19 1.2D+1.0EH (Sismo) -2011.25 -6.24 -1.27
19 0.9D+1.0EH (Sismico)+1.6EH -2226.55 26.91 30.92
19 0.6D+0.7E+H -1464.60 17.08 19.70
20 1.2D+1.6H -2439.26 18.68 0.00
20 0.9D+1.6H -1994.47 21.39 0.00
20 1.4D -2075.70 -12.61 0.00
20 1.2D+1.0EH (Sismo) -2011.25 -1.27 0.00
20 0.9D+1.0EH (Sismico)+1.6EH -2226.55 30.92 0.00
20 0.6D+0.7E+H -1464.60 19.70 0.00
21 1.2D+1.6H -2439.26 | 917.24 1523.28
21 0.9D+1.6H -1994.47 | 917.24 1228.31
21 1.4D -2075.70 0.00 1376.54
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21 1.2D+1.0EH (Sismo) -2011.25 | 243.83 1086.03
21 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 1161.07 | 1134.44
21 0.6D+0.7E+H -1464.60 | 743.95 738.86
22 1.2D+1.6H -2439.26 | 847.98 675.30
22 0.9D+1.6H -1994.47 | 842.61 385.69
22 1.4D -2075.70 25.03 1351.51
22 1.2D+1.0EH (Sismo) -2011.25 | 237.80 848.23
22 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 1058.96 75.48

22 0.6D+0.7E+H -1464.60 | 678.75 60.11

23 1.2D+1.6H -2439.26 | 727.68 -52.38

23 0.9D+1.6H -1994.47 | 714.45 -328.76
23 1.4D -2075.70 61.72 1289.79
23 1.2D+1.0EH (Sismo) -2011.25 | 223.98 624.25

23 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 885.52 -810.04
23 0.6D+0.7E+H -1464.60 | 567.94 -507.82
24 1.2D+1.6H -2439.26 | 577.02 -629.39
24 0.9D+1.6H -1994.47 | 555.59 -884.35
24 1.4D -2075.70 100.00 1189.79
24 1.2D+1.0EH (Sismo) -2011.25 | 202.86 421.39

24 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 672.74 | -1482.78
24 0.6D+0.7E+H -1464.60 | 431.93 -939.75
25 1.2D+1.6H -2439.26 | 432.01 -1061.40
25 0.9D+1.6H -1994.47 | 404.19 | -1288.54
25 1.4D -2075.70 129.81 1059.98
25 1.2D+1.0EH (Sismo) -2011.25 179.07 242.32

25 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 471.99 | -1954.78
25 0.6D+0.7E+H -1464.60 | 303.56 | -1243.31
26 1.2D+1.6H -2439.26 | 301.73 | -1363.13
26 0.9D+1.6H -1994.47 | 269.52 | -1558.06
26 1.4D -2075.70 150.29 909.69

26 1.2D+1.0EH (Sismo) -2011.25 154.57 87.75

26 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | 295.27 | -2250.05
26 0.6D+0.7E+H -1464.60 190.50 | -1433.81
27 1.2D+1.6H -2439.26 192.87 | -1555.99
27 0.9D+1.6H -1994.47 158.20 | -1716.26
27 1.4D -2075.70 161.76 747.93

27 1.2D+1.0EH (Sismo) -2011.25 131.31 -43.56

27 0.9D+1.0EH (Sismico)+1.6EH -2226.55 150.86 | -2400.90
27 0.6D+0.7E+H -1464.60 98.07 -1531.88
28 1.2D+1.6H -2439.26 41.84 -1597.83
28 0.9D+1.6H -1994.47 5.72 -1721.98
28 1.4D -2075.70 168.55 579.37
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28 1.2D+1.0EH (Sismo) -2011.25 94.52 -138.08
28 0.9D+1.0EH (Sismico)+1.6EH -2226.55 -44.23 -2356.67
28 0.6D+0.7E+H -1464.60 -26.88 -1505.00
29 1.2D+1.6H -2439.26 | -101.57 | -1496.26
29 0.9D+1.6H -1994.47 | -136.62 | -1585.36
29 1.4D -2075.70 163.56 415.81

29 1.2D+1.0EH (Sismo) -2011.25 53.93 -192.01
29 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -222.89 | -2133.78
29 0.6D+0.7E+H -1464.60 | -141.39 | -1363.61
30 1.2D+1.6H -2439.26 | -208.29 | -1287.97
30 0.9D+1.6H -1994.47 | -239.65 | -1345.71
30 1.4D -2075.70 146.33 269.48

30 1.2D+1.0EH (Sismo) -2011.25 17.03 -209.04
30 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -348.04 | -1785.74
30 0.6D+0.7E+H -1464.60 | -221.74 | -1141.87
31 1.2D+1.6H -2439.26 | -267.38 | -1020.59
31 0.9D+1.6H -1994.47 | -293.15 | -1052.56
31 1.4D -2075.70 120.27 149.21

31 1.2D+1.0EH (Sismo) -2011.25 -11.57 -197.47
31 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -407.81 | -1377.93
31 0.6D+0.7E+H -1464.60 | -260.26 -881.61
32 1.2D+1.6H -2439.26 | -281.59 -739.00
32 0.9D+1.6H -1994.47 | -300.95 -751.61
32 1.4D -2075.70 90.36 58.85

32 1.2D+1.0EH (Sismo) -2011.25 -30.15 -167.33
32 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -408.55 -969.39
32 0.6D+0.7E+H -1464.60 | -260.99 -620.62
33 1.2D+1.6H -2439.26 | -262.12 -476.88
33 0.9D+1.6H -1994.47 | -275.27 -476.34
33 1.4D -2075.70 61.38 -2.53

33 1.2D+1.0EH (Sismo) -2011.25 -39.31 -128.02
33 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -367.19 -602.19
33 0.6D+0.7E+H -1464.60 | -234.75 -385.88
34 1.2D+1.6H -2439.26 | -223.52 -253.36
34 0.9D+1.6H -1994.47 | -231.43 -244.91
34 1.4D -2075.70 36.95 -39.47

34 1.2D+1.0EH (Sismo) -2011.25 -41.14 -86.88

34 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -304.24 -297.95
34 0.6D+0.7E+H -1464.60 | -194.62 -191.26
35 1.2D+1.6H -2439.26 | -179.69 -73.68

35 0.9D+1.6H -1994.47 | -183.78 -61.13

35 1.4D -2075.70 19.09 -58.56
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35 1.2D+1.0EH (Sismo) -2011.25 -38.32 -48.56
35 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -238.46 -59.50
35 0.6D+0.7E+H -1464.60 | -152.63 -38.63
36 1.2D+1.6H -2439.26 -84.18 10.50
36 0.9D+1.6H -1994.47 -82.50 21.37
36 1.4D -2075.70 -7.82 -50.74
36 1.2D+1.0EH (Sismo) -2011.25 -26.24 -22.32
36 0.9D+1.0EH (Sismico)+1.6EH -2226.55 | -102.04 42.55
36 0.6D+0.7E+H -1464.60 -65.45 26.82
37 1.2D+1.6H -2439.26 -20.65 31.15
37 0.9D+1.6H -1994.47 -16.62 37.99
37 1.4D -2075.70 -18.82 -31.92
37 1.2D+1.0EH (Sismo) -2011.25 -14.80 -7.51

37 0.9D+1.0EH (Sismico)+1.6EH -2226.55 -15.29 57.84
37 0.6D+0.7E+H -1464.60 -9.96 36.78
38 1.2D+1.6H -2439.26 12.47 18.68
38 0.9D+1.6H -1994.47 16.60 21.39
38 1.4D -2075.70 -19.31 -12.61
38 1.2D+1.0EH (Sismo) -2011.25 -6.24 -1.27
38 0.9D+1.0EH (Sismico)+1.6EH -2226.55 26.91 30.92
38 0.6D+0.7E+H -1464.60 17.08 19.70
39 1.2D+1.6H -2439.26 18.68 0.00

39 0.9D+1.6H -1994.47 21.39 0.00

39 1.4D -2075.70 -12.61 0.00

39 1.2D+1.0EH (Sismo) -2011.25 -1.27 0.00

39 0.9D+1.0EH (Sismico)+1.6EH -2226.55 30.92 0.00

39 0.6D+0.7E+H -1464.60 19.70 0.00

10.8.2. ANEXOS TABLAS CON FUERZAS AXIALES Y MOMENTOS DE PILOTES
CARGA DE SERVICIO (MURO H=7.00 m)

TABLE: Element Forces - Frames
Frame OutputCase P V3 M2
2 D+H -1895.20 -0.90 1197.86
3 D+H -1895.20 -0.89 1197.86
3 D+H -1895.20 -0.89 930.63
3 D+H -1895.20 -0.89 663.41
4 D+H -1895.20 -0.86 663.41
4 D+H -1895.20 -0.86 430.49
4 D+H -1895.20 -0.86 197.58
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5 D+H -1895.20 -0.80 197.58
5 D+H -1895.20 -0.80 8.34

5 D+H -1895.20 -0.80 -180.91
6 D+H -1895.20 -0.72 -180.91
6 D+H -1895.20 -0.72 -327.50
6 D+H -1895.20 -0.72 -474.09
7 D+H -1895.20 -0.64 -474.09
7 D+H -1895.20 -0.64 -581.80
7 D+H -1895.20 -0.64 -689.51
8 D+H -1895.20 -0.56 -689.51
8 D+H -1895.20 -0.56 -764.22
8 D+H -1895.20 -0.56 -838.94
9 D+H -1895.20 -0.43 -838.94
9 D+H -1895.20 -0.43 -867.06
9 D+H -1895.20 -0.43 -895.19
10 D+H -1895.20 -0.28 -895.19
10 D+H -1895.20 -0.28 -878.05
10 D+H -1895.20 -0.28 -860.91
11 D+H -1895.20 -0.14 -860.91
11 D+H -1895.20 -0.14 -808.88
11 D+H -1895.20 -0.14 -756.86
12 D+H -1895.20 -0.02 -756.86
12 D+H -1895.20 -0.02 -684.04
12 D+H -1895.20 -0.02 -611.22
13 D+H -1895.20 0.07 -611.22
13 D+H -1895.20 0.07 -531.30
13 D+H -1895.20 0.07 -451.37
14 D+H -1895.20 0.12 -451.37
14 D+H -1895.20 0.12 -374.93
14 D+H -1895.20 0.12 -298.50
15 D+H -1895.20 0.13 -298.50
15 D+H -1895.20 0.13 -231.95
15 D+H -1895.20 0.13 -165.40
16 D+H -1895.20 0.13 -165.40
16 D+H -1895.20 0.13 -110.95
16 D+H -1895.20 0.13 -56.51

17 D+H -1895.20 0.10 -56.51

17 D+H -1895.20 0.10 -29.50
17 D+H -1895.20 0.10 -2.50

18 D+H -1895.20 0.06 -2.50

18 D+H -1895.20 0.06 5.63

18 D+H -1895.20 0.06 13.77
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19 D+H -1895.20 0.03 13.77
19 D+H -1895.20 0.03 11.60
19 D+H -1895.20 0.03 9.43
20 D+H -1895.20 0.01 9.43
20 D+H -1895.20 0.01 4.71
20 D+H -1895.20 0.01 0.00
21 D+H -1895.20 0.90 1771.14
21 D+H -1895.20 0.90 1484.50
21 D+H -1895.20 0.90 1197.86
22 D+H -1895.20 0.89 1197.86
22 D+H -1895.20 0.89 930.63
22 D+H -1895.20 0.89 663.41
23 D+H -1895.20 0.86 663.41
23 D+H -1895.20 0.86 430.49
23 D+H -1895.20 0.86 197.58
24 D+H -1895.20 0.80 197.58
24 D+H -1895.20 0.80 8.34
24 D+H -1895.20 0.80 -180.91
25 D+H -1895.20 0.72 -180.91
25 D+H -1895.20 0.72 -327.50
25 D+H -1895.20 0.72 -474.09
26 D+H -1895.20 0.64 -474.09
26 D+H -1895.20 0.64 -581.80
26 D+H -1895.20 0.64 -689.51
27 D+H -1895.20 0.56 -689.51
27 D+H -1895.20 0.56 -764.22
27 D+H -1895.20 0.56 -838.94
28 D+H -1895.20 0.43 -838.94
28 D+H -1895.20 0.43 -867.06
28 D+H -1895.20 0.43 -895.19
29 D+H -1895.20 0.28 -895.19
29 D+H -1895.20 0.28 -878.05
29 D+H -1895.20 0.28 -860.91
30 D+H -1895.20 0.14 -860.91
30 D+H -1895.20 0.14 -808.88
30 D+H -1895.20 0.14 -756.86
31 D+H -1895.20 0.02 -756.86
31 D+H -1895.20 0.02 -684.04
31 D+H -1895.20 0.02 -611.22
32 D+H -1895.20 -0.07 -611.22
32 D+H -1895.20 -0.07 -531.30
32 D+H -1895.20 -0.07 -451.37
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33 D+H -1895.20 -0.12 -451.37
33 D+H -1895.20 -0.12 -374.93
33 D+H -1895.20 -0.12 -298.50
34 D+H -1895.20 -0.13 -298.50
34 D+H -1895.20 -0.13 -231.95
34 D+H -1895.20 -0.13 -165.40
35 D+H -1895.20 -0.13 -165.40
35 D+H -1895.20 -0.13 -110.95
35 D+H -1895.20 -0.13 -56.51
36 D+H -1895.20 -0.10 -56.51
36 D+H -1895.20 -0.10 -29.50
36 D+H -1895.20 -0.10 -2.50
37 D+H -1895.20 -0.06 -2.50
37 D+H -1895.20 -0.06 5.63
37 D+H -1895.20 -0.06 13.77
38 D+H -1895.20 -0.03 13.77
38 D+H -1895.20 -0.03 11.60
38 D+H -1895.20 -0.03 9.43
39 D+H -1895.20 -0.01 9.43
39 D+H -1895.20 -0.01 4.71
39 D+H -1895.20 -0.01 0.00
42 D+H 1.85 -0.01 -0.12
42 D+H 1.85 -0.01 -0.23
43 D+H 2.20 -0.22 -0.52
43 D+H 2.20 -0.22 -0.84
44 D+H 2.23 -0.51 -1.45
44 D+H 2.23 -0.51 -2.00
45 D+H 1.92 -1.64 -2.86
45 D+H 1.92 -1.64 -3.51
46 D+H 2.61 2.23 -3.38
46 D+H 2.61 2.23 -2.63
47 D+H 4.17 0.95 -1.65
47 D+H 4.17 0.95 -1.02
48 D+H 5.22 0.50 -0.30
48 D+H 5.22 0.50 0.08
49 D+H 5.74 0.18 0.45
49 D+H 5.74 0.18 0.58
50 D+H 5.74 -0.18 0.58
50 D+H 5.74 -0.18 0.45
51 D+H 5.22 -0.50 0.08
51 D+H 5.22 -0.50 -0.30
52 D+H 4.17 -0.95 -1.02
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52 D+H 4.17 -0.95 -1.65
53 D+H 2.61 -2.23 -2.63
53 D+H 2.61 -2.23 -3.38
54 D+H 1.92 1.64 -3.51
54 D+H 1.92 1.64 -2.86
55 D+H 2.23 0.51 -2.00
55 D+H 2.23 0.51 -1.45
56 D+H 2.20 0.22 -0.84
56 D+H 2.20 0.22 -0.52
57 D+H 1.85 0.01 -0.23
57 D+H 1.85 0.01 -0.12
59 D+H -16.35 30.75 2.87
59 D+H -16.35 50.19 -1.69
60 D+H -61.24 102.14 4.23
60 D+H -61.24 121.58 -9.74
61 D+H -141.09 181.50 1.95
61 D+H -141.09 200.94 -17.47
62 D+H -244.26 297.66 6.64
62 D+H -244.26 317.10 4.34
63 D+H -238.13 -361.58 9.96
63 D+H -238.13 -342.14 8.43
64 D+H -116.60 -241.50 -15.09
64 D+H -116.60 -222.06 1.12
65 D+H -25.90 -146.13 -9.58
65 D+H -25.90 -126.69 2.51
66 D+H 20.97 -54.41 -2.37
66 D+H 20.97 -34.97 2.03
67 D+H 20.97 34.97 2.03
67 D+H 20.97 54.41 -2.37
68 D+H -25.90 126.69 2.51
68 D+H -25.90 146.13 -9.58
69 D+H -116.60 222.06 1.12
69 D+H -116.60 241.50 -15.09
70 D+H -238.13 342.14 8.43
70 D+H -238.13 361.58 9.96
71 D+H -244.26 -317.10 4.34
71 D+H -244.26 -297.66 6.64
72 D+H -141.09 -200.94 -17.47
72 D+H -141.09 -181.50 1.95
73 D+H -61.24 -121.58 -9.74
73 D+H -61.24 -102.14 4.23
74 D+H -16.35 -50.19 -1.69
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74 D+H -16.35 -30.75 2.87
76 D+H -4.37 18.71 0.00
76 D+H -4.37 28.79 0.00
78 D+H -4.37 18.71 0.00
78 D+H -4.37 28.79 0.00
83 D+H -1080.08 277.79 0.64
83 D+H -1080.08 285.85 3.57
84 D+H -1232.51 352.71 2.76
84 D+H -1232.51 360.77 5.57
85 D+H -1080.08 277.79 -0.64
85 D+H -1080.08 285.85 -3.57
86 D+H -1232.51 352.71 -2.76
86 D+H -1232.51 360.77 -5.57
98 D+H -35.61 59.58 0.00
98 D+H -35.61 69.66 0.00
100 D+H -35.61 59.58 0.00
100 D+H -35.61 69.66 0.00
102 D+H 0.00 191.76 0.00
102 D+H 0.00 197.01 0.00
102 D+H 0.00 202.25 0.00
103 D+H 0.00 200.56 0.00
103 D+H 0.00 205.80 0.00
103 D+H 0.00 211.04 0.00
104 D+H 0.00 209.14 0.00
104 D+H 0.00 214.38 0.00
104 D+H 0.00 219.62 0.00
105 D+H 0.00 217.47 0.00
105 D+H 0.00 222.71 0.00
105 D+H 0.00 227.95 0.00
106 D+H 0.00 225.52 0.00
106 D+H 0.00 230.76 0.00
106 D+H 0.00 236.00 0.00
107 D+H 0.00 191.76 0.00
107 D+H 0.00 197.01 0.00
107 D+H 0.00 202.25 0.00
108 D+H 0.00 200.56 0.00
108 D+H 0.00 205.80 0.00
108 D+H 0.00 211.04 0.00
109 D+H 0.00 209.14 0.00
109 D+H 0.00 214.38 0.00
109 D+H 0.00 219.62 0.00
110 D+H 0.00 217.47 0.00
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110 D+H 0.00 222.71 0.00
110 D+H 0.00 227.95 0.00
111 D+H 0.00 225.52 0.00
111 D+H 0.00 230.76 0.00
111 D+H 0.00 236.00 0.00
219 D+H -536.84 -86.25 -0.26
219 D+H -536.84 -76.67 -0.38
220 D+H -686.22 -43.20 -1.53
220 D+H -686.22 -33.63 -0.51
221 D+H -784.77 61.78 -1.75
221 D+H -784.77 71.36 0.42
222 D+H -917.62 186.82 -1.19
222 D+H -917.62 196.39 1.85
223 D+H -536.84 -86.25 0.26
223 D+H -536.84 -76.67 0.38
224 D+H -686.22 -43.20 1.53
224 D+H -686.22 -33.63 0.51
225 D+H -784.77 61.78 1.75
225 D+H -784.77 71.36 -0.42
226 D+H -917.62 186.82 1.19
226 D+H -917.62 196.39 -1.85
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