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1.- OBJETO
El objeto del presente anejo es la realizacion de los calculos estructurales necesarios para la completa

definiciéon de las obras de drenaje trasversal (ODT) del presente proyecto.

2.- DATOS DE PARTIDA

Se parte de los datos del “Proyecto de Construccion de la Duplicacion de Calzada de la carretera N-638 en
Hondarribia. Tramo: Amute — rotonda del Aeropuerto” redactado por la empresa Saitec para la Diputacién Foral
de Gipuzkoa.

3.- NORMATIVA

Se ha considerado la siguiente documentacion para el calculo justificativo de los diferentes elementos
estructurales:

e Cadigo Estructural CE.

e Instruccion sobre las acciones a considerar en el proyecto de puentes de carretera IAP-11.

4.- PROGRAMAS

Se han utilizado los siguientes programas comerciales, suficientemente conocidos y sancionados por la
practica:

e SOFISTIK

o Calculo matricial de estructuras de barras y laminas, por el método de elementos finitos.
Calculo tridimensional.

Se han utilizado, asimismo, hojas de calculo de elaboracién propia para el dimensionamiento de las secciones
de muro con cimentacién superficial y para tareas de pre y post-proceso.

5.- MATERIALES

5.1.- Hormigén
Las clases de hormigén que se consideran para la ejecucion de las ODT son las indicadas a continuacion:

Clase de exposicion:

Corrosion inducida por cloruros de origen marino, expuestos a aerosoles marinos XS1.

Ambiente de una moderada agresividad quimica XA1 de acuerdo al informe geotécnico del proyecto
de desdoblamiento de la N-638, redactado por la empresa Saitec.

sestra

Denominacion:
HA-30/B/20/XS1+XA1
Caracteristicas:
Maxima relacién agua/cemento: 0,50
Contenido minimo de cemento: 350 Kg/m3
Resistencia caracteristica: 30 N/mm2
Recubrimiento: 55 mm + 10 mm ejecutado in situ nivel normal de control con CEM II/B-S, B-P
Cemento con proteccion especial: SR — Cemento resistente a los sulfatos.
Abertura de fisura maxima: 0,2 mm

Las caracteristicas mecanicas son las siguientes:

e Coeficiente de dilatacion térmica: a = 10 x 108 K-
¢ Coeficiente de Poisson:

o v =0.2 en deformaciones elasticas.

o v =0 enfisuracion.

5.2.- Armaduras pasivas

Todos los elementos seran del tipo B-500SD, siendo las caracteristicas mecanicas las siguientes:

e Limite elastico: f,x = 500MPa.

e Deformacion en rotura: eu = 7.5% (clase C).
e Modulo elastico: Es = 200000MPa.

e Densidad: 25kN/m3.

6.- PARAMETROS GEOTECNICOS

Los parametros geotécnicos se obtienen del proyecto de desdoblamiento de la N-638, redactado por la
empresa Saitec.

Empuije de rellenos en el trasdds

Para la estimacion del empuje se consideran los siguientes parametros del relleno de acuerdo a los datos del

e Peso especifico aparente: 20 kKN/m?
e Angulo de rozamiento interno efectivo: = 30°
e Cohesion efectiva: c=0

e Coeficiente de empuje activo: ka=0.33
e Coeficiente de empuje al reposo: ko=0.50
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Tensiéon admisible y médulo de balasto

Para la cimentacién directa en las arenas se estima una carga admisible del terreno de 1.0-1.5 kg/cm2. Para
poder cimentar con esta carga admisible es necesario sustituir los 1.5 primeros metros de suelo con material
tipo escollera cimentandose sobre ella la estructura.

Se considera un modulo de balasto del terreno de cimentacion de 10 000 kN/m?.

7.- ACCIONES CONSIDERADAS

Acciones permanentes

4.

Peso propio: Elementos de hormigon armado: y=25kN/m?.
Cargas muertas:

o 20cm aglomerado: y=25kN/m?.

o Altura tierras sobre losa superior del marco: y=20kN/m?.
Empuje de rellenos en el trasdos.

Rozamiento negativo: presion vertical uniforme sobre el dintel.

Acciones variables

sestra

8.1.- ELS cuasi-permanentes

;‘.fs,; Gy, + ?;Ta,m Gim + ;}'0.5 ¥, 0

8.2.- ELS frecuentes

J_Z_::Yc;.; G‘m‘ + Z_"f’s,m Gf:,m + Yoty Qpy + 21}’0 ;0

8.3.- ELS caracteristica

;VG,,- Gx.,- + 2;1?'6,111 G):.m + g1 Qa + __Z".’Q‘rﬁ"u.u Q,;

8.4.- Estados Limite Ultimos ELU
Las combinaciones de acciones que se tienen en cuenta para las verificaciones ELU son las siguientes:

Situaciones persistentes o transitorias

Z Ye; Gyt Z Yam G+ oGt Z Yoo, Qi
F ]

fl el

Gy Valor representativo de cada accién permanente de valor constante
H i 2 ‘ *. . .y
5. Se considera un valor de sobrecarga sobre la losa superior de 5 KN/m* segun la IAP-11 para aceras y G} Valor representativo de cada acciéon permanente de valor no constante
carriles bici.
Q. Valor caracteristico de la accién variable dominante
6. Sobrecarga sobre los muros: 5kN/m?, aplicada de manera independiente a cada lado de los marcos.
En las ODT-4 y 5 se incluye una barandilla, por lo que se tendra en cuenta una fuerza horizontal de ¥.Q.;  Valores de combinacién de las acciones variables concomitantes con la accién variable dominante
1.5kN/m a 1.20m de altura de acuerdo a la IAP-11.
TABLA 6.1-a FACTORES DE SIMULTANEIDAD s
7. Veticulo do mantenimiento N FAPY Y
Vehiculos pesados 0,75 0,75 [}
o Se ha considerado el peor de los siguientes vehiculos: Camion de 340kN, Hitachi con cazo o gr 1, Cargas verticales  Sobracarga uniforma 04 04 002"
pinza de 250kN y Gondola de 150kN. Carga en aceras 04 04 0
z:ltlr::arga gr 2, Fuerzas horizontales 0 0 0
o Seintroduce entonces el camion de tres ejes de 80kN+2x130kN con separacion entre ejes de Ea e e 0
3.90m-1.40m y ancho de 1.80m. ort Agfomerscines e
Sobrecarga de uso en pasarelas 04 04 0
En situacion persistente 0,6 0,2 0
7 Viento Fri En construccion 08 0 0
8.- COMBINACION DE ACCIONES e T
Accidn térmica Te 0,6 0,6 05
Las combinaciones de acciones se realizaran de acuerdo con las siguientes expresiones: Nieve 0, En construccién 08 0 0
Empuje hidrostatico 1,0 1,0 1,0
Accion del agua A
Empuje hidrodinamico 1,0 1.0 1,0
conmracan & WO Lo
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9.- DESCRIPCION DE LAS ESTRUCTURAS 9.2.- ODT 2

La ODT 2 es un marco de hormigén armado ejecutado in-situ. La seccion interior del marco es de 1.50m x
9.1.- ODT 1 2.00m. El espesor de los muros y losas es de 30cm, con un chaflan en las esquinas de 30cm. Se ha
considerado una altura de tierras de 100cm (20cm firme y 80cm tierras).
La estructura que materializa la ODT 1 es un marco de hormigdn armado ejecutado in-situ. La seccidn interior
del marco es de 2.20m x 2.20m. El espesor de los muros y losas es de 30cm, con un chaflan en las esquinas
de 30cm. Se ha considerado una altura de tierras de 70cm (20cm firme y 50cm tierras).

2.20 ) “

030

0.30  0.30
2.00

1.60
220

030

0.30 | 1.50 1030

0.30 030

Las aletas de la ODT se formaran con una seccion en U de hormigén armado que mantiene la geometria del
marco sin la losa superior. La altura de las aletas varia hasta llegar a los 1.00m en 2.50m de longitud.

030 [0.30 1.60 030 (030

Las aletas de la ODT se formaran con una seccién en U de hormigén armado que mantiene la geometria del
marco sin la losa superior. La altura de las aletas varia hasta llegar a los 0.75m en 3.00m de longitud.

220

WAR.

030

VAR

0.30 1.50 0.30

030, 0.30,

m‘ 150 ool om En el trasdos de los muros se dispondra de una capa de 50cm de material granular para facilitar el drenaje
T ' S hasta un tubo de desagule que se ubicara por encima del plano de la solera, para evitar acumulacion de agua
y el consiguiente incremento del empuje que ocasionaria. El trasdds del muro se impermeabilizara con pintura
bituminosa.

0.30

En el trasdos de los muros se dispondra de una capa de 50cm de material granular para facilitar el drenaje
hasta un tubo de desague que se ubicara por encima del plano de la solera, para evitar acumulacion de agua
y el consiguiente incremento del empuje que ocasionaria. El trasdés del muro se impermeabilizara con pintura
bituminosa.
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9.3.- ODT 3

La ODT 3 es un marco de hormigén armado ejecutado in-situ y esviado en planta. La seccién interior del marco
es de 1.50m x 2.00m. El espesor de los muros y losas es de 30cm. Se ha considerado una altura de tierras de
50cm (20cm firme y 80cm tierras).

0.30

L7 N

200

030

0.30 ) 1.50 1030

0.30

1.50

0.30

Las aletas de la ODT se formaran con una secciéon en U de hormigén armado que mantiene la geometria del
marco sin la losa superior. La altura de las aletas varia hasta llegar a los 1.10m en 2.50m de longitud.

WAR.

0.30

0.30 1.50 0.30
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En el trasdos de los muros se dispondra de una capa de 50cm de material granular para facilitar el drenaje
hasta un tubo de desaglie que se ubicara por encima del plano de la solera, para evitar acumulacién de agua
y el consiguiente incremento del empuje que ocasionaria. El trasdds del muro se impermeabilizara con pintura
bituminosa.

9.4.- ODT 4

En la zona de la ODT-4 existe un murete que contiene el talud existente. Inicialmente se plantean dos
alternativas:

1. Ejecutar un forro de hormigdn en masa sobre el muro existente que contenga la nueva plataforma.
Esta opcidn implica la ejecucion de la cimentacion en la zona del cauce.

2. Ejecutar una losa en vuelo cimentada en el talud existente lo mas alejado posible del muro para
evitar cargar el muro actual.

LA A

Se selecciona la segunda alternativa por considerarla la mas sencilla y la que menor afecciones genera sobre
el cauce existente.
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La solucién consiste en una seccion de hormigén en masa formada por un contrapeso de 2.80m y una losa en
vuelo de 1.50m. La altura del contrapeso es de 1.30my el espesor de la losa es de 0.25m.

1.60

280

20%

130
0.23

103

Para realizar la excavacion sin invadir la calzada existente se plantea el uso de carriles hincados como se

muestra en la siguiente imagen:

0.30 4.00 050239 070
ITINERARIO ]E]
1.50 2.80 g
s |
(]
rd
g o
.7 CARRILES S
s =x

Para pasar sobre la obra de drenaje existente se plantea una estructura que puentea el marco existente. La
estructura esta formada por dos vigas cargadero con cuatro micropilotes cada una. Sobre las vigas apoya una

losa de 40cm de espesor.

HINCADOS

045

sestra
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sestra

La losa se apoyara sobre las vigas sobre una lamina de porexpan. En el informe geotécnico no hay datos En el trasdos de los muros se dispondra de una capa de 50cm de material granular para facilitar el drenaje
para el disefio de cimentaciones profundas. Se ha considerado que los micropilotes se empotran en la hasta un tubo de desaglie que se ubicara por encima del plano de la solera, para evitar acumulacién de agua
“Unidad 2 — Arcillas y limos con indicios de arenas”, que se estima se encuentra a una profundidad de unos y el consiguiente incremento del empuje que ocasionaria. El trasdds del muro se impermeabilizara con pintura
15.0m-16.0m. Para esta unidad se ha tomado como valor de resistencia por fuste 200kPa. La validez de bituminosa.

estos datos sera comprobada en obra.

9.5.- ODT 5

Para contener el talud en la zona de la ODT-5 se disefia un muro de hormigén armado ejecutado in-situ. Se
divide el muro en dos secciones tipo, una para alturas de hasta 1.0m y otro para alturas entre 1.0-1.75m.

VAR .

VARIABLE 1.10-1.70

VARIABLE <1.10

03,

0.3

| 030 ], 0.90 | 0.30 0.85

g8
o0 400 043030 g7
? TINERARIO T 1<
i
=
e |
L]

L
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10.-

RESULTADOS

10.1.- ODT 1

Se realiza un modelo FEM en 3D con elementos tipos placa.

E

T

£ SOFISTIK WM

A continuacioén, se muestra los resultados incluyendo:

1.

2.

Tablas con el célculo de la armadura minima y la resistencia a cortante sin armadura.
Caracteristicas del modelo FEM.

Reacciones en el terreno por caso de carga y en ELS.

Esfuerzos por caso de carga y ELU.

Armado.

Cuantias minimas

fck =30 Mpa
Canto (m) Cuantia (cm2/m) s=15cm-->QJ s=20cm-->J
0.25 4.2 12 12
0.35 5.8 12 16
04 6.7 12 16
Cortante sin armadura
MATERIALES
fck (Mpa) 30
fyk (Mpa) 500
fya (Mpa) 435
fct,m (Mpa) 29
DIMENSIONES
b0 (m) 1
H (m) 0.3
d (m) 0.25
CAPACIDAD SIN ARM
3 1.89
k 1.89
Vu2 min (kN) EHE 179
VRd,c min (kN) CE 125

7=
0

sestra
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v Structure M1 : 51 z Quadrilateral Elements , Number of group (Max=50) M1 :51
LXY X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
]
|
T |
I |
‘ \
\ \
\ \
| | \
| \ |
| T | .
| i \ T
| O\ i
| N i
‘ | ‘ |
300.0 ‘ ‘1000(\] ‘
lQQOO 10$00 e ‘
10000 lOgOO !
10000 T ‘
+ ; 10000 | ‘
10000 I
oo 10000 - 10900 |
10000 !
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i 10000 1% 10go0 10900 }
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|
z Quadrilateral Elements , Average plate thickness in mm (Max=300) M1 : 51 z Elastic bedding in Element in kN/m3 (Max=10000) M1 :51
Y X * 0.502 L’XY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 1
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z All loads, Loadcase 1 Peso propi

, (1 cm 3D = unit) QUAD-Area dead load in global Z in

M1 : 60 z All loads, Loadcase 2 Peso tierras , (1 cm 3D = unit) Free area load (force) in global Z M1 : 65
LXY Element (Unit=5.0 kN/m2 T—) (Min=-7.5) (Max=-7.5) X050 LXY (Unit=5.0 kN/m2 T—=) (Min=-10.0) (Max=-10.0) X050
Z * 0.962 Z * 0.962
\ :\
I
|
|
| |
|
|
! 1
>~ ~J
z All loads, Loadcase 3 Peso aglomerado , (1 cm 3D = unit) Free area load (force) in global M1 : 57 z All loads, Loadcase 4 Rozamiento negativo , (1 cm 3D = unit) Free area load (force) in M1 : 65
L,XY Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X 20502 L,)—(Y global Z (Unit=0.5 kN/m2 T—=) (Min=-1.0) (Max=-1.0) X 20502
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 2
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|
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z All loads, Loadcase 5 Empuje tierras , (1 cm 3D = unit) Free area load (force) in global M1 : 51 z All loads, Loadcase 6 Sobrecarga uso terraplenes 1 , (1 cm 3D = unit) Free area load M1 :51
LXY Y (Unit=20.0 kN/m2 T—=) (Min=-23.8) (Max=23.8) X050 LXY (force) in global Y (Unit=1.0 kN/m2 1T—) (Max=1.6) X050
Z * 0.962 Z * 0.962
-
™~
. -l
;",‘,
|
|
|
|
| 2 \ ~
| | N\
| | |
|
| \ |
L } \
|
‘ \
N ~J
z All loads, Loadcase 7 Sobrecarga uso terraplenes 2 , (1 cm 3D = unit) Free area load M1 : 52 z All loads, Loadcase 8 Sobrecarga uniforme , (1 cm 3D = unit) Free area load (force) in M1 : 57
L,XY (force) in global Y (Unit=1.0 kN/m2 T—=) (Min=-1.6) (Max=-1.6) X > 0.502 L,)—(Y global Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X » 0.502
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 3
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A Y ARQUITECTUF
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L |
v All loads, Loadcase 9 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 55 z All loads, Loadcase 10 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 57
LXY KNI ) (Max=65) X * 0.502 LXY KNI ) (Max=65) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
n n
To) © 1o} ©
© ©
n n
10 © 9 ©
© v
! )
! |
) : ¥ !
! |
| ' | i
| ‘ | |
| | | |
| | | |
f | : |
\ \ | i
I | ' |
| | ‘ | |
| ! | I |
| | | | ! ,
\ | | i | |
L |
| | | |
\ \ | |
| ‘ \ J
|
\ \
z All loads, Loadcase 11 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 58 z All loads, Loadcase 12 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 58
Y kN ) (Max=65 X * 0.502 Y kNI ) (Max=65 X * 0.502
L’X > (¢ ) Y * 0.906 L’X > (¢ ) Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 4
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A Y ARC

n n
0 © ©
©
n n
0 © ©
© !
1 1
[ [
| ‘ | }
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\ } 1
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| ! | !
T i |
| | | | |
| | I ; i | | |
| | | | |
\ ! \ : \ ! \ :
| I\ | | RN |
| ! | | | |
| - i | - i
f | f |
| ' i | ' i
| I | I
! | ! |
| | | |
| | | | J |
| | |
| |
| ] ‘ | ] ‘
L | L |
| | | |
| I | I
| J | J
| |
| |
v All loads, Loadcase 13 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 :59 z All loads, Loadcase 14 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 59
LXY KNI ) (Max=65) X * 0.502 LXY KNI ) (Max=65) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 5
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M1

, from -13 to 2 step O kN/m2
3
?

0070

v0°0

8070

o

Bedding stress in Node C), Loadcase 2 Peso tierras
e
2
S

X

Y
.

: 42

M1

from -35 to -15 step 1 kN/m2
3 5
@ w
? ?

@

&

@
7

0070

6170

8€°0

9570

Bedding stress in Node C), Loadcase 1 Peso propio
3
<

42

M1

, from -1 to O step 0 kN/m2

in Node <>, Loadcase 4 Rozamiento negativo

Bedding stress

Y
Eox

42

M1

, from -7 to 1 step 0 kN/m2

Bedding stress in Node (), Loadcase 3 Peso aglomerado
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sestra

INGENIERIA Y ARQUITECTURA

0070

sT0

og'0

sv'o

0970

S0

0670

v0'T

TLT70-

09T"0-

6vT 0~

18170~

92170~

yIT 0~

£0T°0-

16070~

08070~

69070~

15070~

9v0"0-

€070~

£20°0-

00070

11070

£20°0

v€0°0

15070

69070

0800

16070

£0T°0

yIT°0

9210

18170

6vT 0

09T°0

T0

£81°0

v6T°0

9020

11270

62270

ovz o

15270

: 42

M1

3 to 3 step O

from -

Loadcase 6 Sobrecarga uso terraplenes 1

Bedding stress in Node C}
3 x  kN/m2

Y

M1 : 42

0 to O step 0 kN/m2

from

Bedding stress in Node C), Loadcase 5 Empuje tierras

0070

6170

8e°0

9570

0070

sT0

og'0

sv'o

0970

S0

0670

v0'T

42

M1

7 to 1 step 0 kN/m2

from -

Bedding stress in Node <>, Loadcase 8 Sobrecarga uniforme

Y
Eox

42

M1

3 to 3 step O

from -

Loadcase 7 Sobrecarga uso terraplenes 2

in Node ()

tress

Bedding s

Y
3 x  kN/m2
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sestra

INGENIERIA Y ARQUITECTURA

v9°ST-
69°€T-
£L°TT-
8176~
28 L~
1875~
1678~
96T~
00°0
96T
16°€
18°S
28°L
8L°6
£L°TT
69°€T
v9°ST
09°2T
S5°6T

008~
or 9~
08 v~
0z g~
09T~

0070

oz'e
08'v
or'9
00°8
19°6
12T
18°2T
T
10°9T
19°LT
12761
18702

: 42

M1

20°0v-
zr-ge-
28°9e-
2z se-
29-ge-
20°ze-
Troe-
1882~
hzAPFAl
19°52-
10 V2~
wozz-
1802~
12761~
19°LT-
10°9T-
WvT-
18°21-
12T

, from -55 to 23 step 2 kN/m2

008~
or 9o~
08 v~
0z g~
09T~
00°0

0z'e
08'v
or-9
00°8
09°6
12T
18°2T
T
10°9T
19°LT
12761
18702

Bedding stress in Node C), Loadcase 11 Carro

Y
+

: 42

M1

-40 to 24 step 2 kN/m2

from

0
8
<
3
0

Loadcase 9 Carro

©

8

w
?

Node C)
2
1

in

tress
3
<
S

ing s
w0
8
-

Bedd

Y
+

42

M1

-40 to 24 step 2 kN/m2

from

Loadcase 14 Carro

in Node <>

Bedding stress

Y
P

42

M1

35 to 4 step 1 kN/m2

from -

Loadcase 12 Carro

in Node ()

tress

Bedding s
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sestra

INGENIERIA Y ARQUITECTURA

£6°6TT-

0z LTT-

10YTT-

SLTTTT-

207601~

07901~

157€0T-

S8700T-

Sz 7vs-

0s°2s-

S1708-

007 6%~

sz Ly-

05°5p-

SLEp-

00°2v-

sz ov-

0s-8e-

sL79e-

00°5€e-

sz ee-

0s°TE-

sL62-

00°82-

sz 9z-

0s vz~

sLze-

sz76T-

05721~

SL7ST-

00 vT-

sz eT-

00T~

sLig-

0072~

A

o0s e~

SLTT-

0070

: 42

M1

from -121 to -12

Bedding stress in Node C}, Loadcase 1118 MINR-P QUAD Bedding Stresses

step 3 kN/m2

Y

: 42

M1

from -55 to 15

Bedding stress in Node C), Loadcase 1117 MAXR-P QUAD Bedding Stresses

step 2 kN/m2

Y

E-x

E-x

80" b5~

s8°25-

£9°T5-

ov-os-

1T76Y-

v6°Ly-

TL79p-

8y Sp-

sz vy-

20°€v-

6L7Tv-

957 0v-

£€76E-

ot-ee-

8879e-

59°5e-

2rve-

6T ee-

96°TE-

05762~

1282~

v0"L2-

18°52-

85 vz~

seez-

£1 2z

06702~

19761~

vy 8T~

T27LT-

86°ST-

SLTYT-

257eT-

6221~

90°TT-

€876~

098~

8e7L-

: 42

M1

P QUAD Bedding Stresses , 1 cm 3D = 50.000

Loadcase 1118 MINR-

Bedding stress in Node $

P QUAD Bedding Stresses , 1 cm 3D = 50.000 M1 : 42 z
{_x kN/m2 (Min

, Loadcase 1117 MAXR-!

in Node$

Bedding stress

L_x kN/m2 (Min

z

=-13)

96) (Max

=-6)

55) (Max
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201

822

©C000O00O00ORRRERERERREEENN
©
@
&

-0.235

-0.939

-1.174

z Bending moment m-xx in local x in Node ™, Loadcase 1 Peso propio
Y KkNm/m

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.48
0.
0.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-xx in local x in Node = | Loadcase 2 Peso tierras
gy knm/m

Esfuerzos LC y ELU

, from -2 to 2 step O

, from -1 to 1 step O

N=<x =

ERE IR

0.502
0.906
0.962

SoORENNWWARO OO O~ N
@
2

z Bending moment m-yy
gy knm/m

4.
4.

4.

4.

3.
3.
3.
2.
2.
2.30
2.
1.
1.
1.
0.
0.
0.
0.
0.

z Bending moment m-yy i
gy km/m

local y in Node, Loadcase 1 Peso propio

local y in Node, Loadcase 2 Peso tierras

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -12 to 9 step 1

, from -6 to 5 step O

N=<x =

ERE IR

: 51
0.502
0.906
0.962
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i

©cooo0000000O0000000 000

z Bending moment m-xx in local x in Node ™, Loadcase 3 Peso aglomerado , from -1 to 1 step
kY o knn/m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-0.011

075

z Bending moment m-xx in local x in Node ™, Loadcase 4 Rozamiento negativo
L?Y step O kNm/m

Esfuerzos LC y ELU

from

0 toO

N=<x =

ERE IR

: 51
0.502
0.906
0.962

g

COOO0O0O0ORRRERREERERENNNN
b
&

z Bending moment m-yy
gy knm/m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

-0.029

z Bending moment m-yy i
LXY step O kNm/m

o

sestra

INGENIERIA Y ARQUITECTURA

local y in Node, Loadcase 3 Peso aglomerado , from -3 to 3 step O

local y in Node, Loadcase 4 Rozamiento negativo , from -1 to 1

N=<x =

0.502
0.906
0.962

ERE IR
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z Bending moment m-xx in local x in Node S, Loadcase 5 Empuje tierras , from -5 to 2 step 0O

LXY kNm/m

cococooocooocooo0o000000

IR A
56660666
wuhNREE O
REZRIL R

-0.38

z Bending moment m-xx in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1
LKY -1 to 1 step 0 kNm/m

Esfuerzos LC y ELU

from

I

I

0.502
0.906
0.962

z Bending moment m-yy

LXY kNm/m

z Bending moment m-yy i
LRY to 2 step 0 kNm/m

o

sestra

INGENIERIA Y ARQUITECTURA

local y in Node, Loadcase 5 Empuje tierras , from -5 to 8 step 0

local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1

from -2

N<x =

N=<x =

0.502
0.906
0.962

R
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©co0o00000000000000000
W
&
2

!
)
o
8
&

-0.427

z Bending moment m-xx in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2 , from

gY -1 to 1 step 0 knm/m

i

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.24
0.
0.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-xx in local x in Node ™, Loadcase 8 Sobrecarga uniforme
L?Y step O kNm/m

Esfuerzos LC y ELU

from -1 to 1

N=<x =

ERE IR

I

0.502
0.906
0.962

z Bending moment m-yy
LXY to 2 step O kNm/m

g

2.
2.
2.
2.
1.
1.
1.
1.
1.
1.15
1.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-yy i
LXY step O kNm/m

local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

sestra

o

INGENIERIA Y ARQUITECTURA

from -2

local y in Node, Loadcase 8 Sobrecarga uniforme , from -3 to 3

N<x =

N=<x =

0.502
0.906
0.962

I
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z Bending moment m-xx in local x in Node N | Loadcase 9 Carro

Esfuerzos LC y ELU

, from -4 to 5 step 0 kNm/m

M1
X * 0.502
Y o*
z

0.962

Bending moment m-yy

local y in Node, Loadcase 9 Carro

o

sestra

INGENIERIA Y ARQUITECTURA

from -9 to 11 step 1 kNm/m
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s}
sestra

INGENIERIA Y ARQUITECTURA

, from -17 to 6 step 1 kN/m 1 51 , from -37 to 36 step 2 kN/m M1 : 51
X * 0.502
Y * 0.906
Z * 0.962
z Shear force v-x in local x in Node ™, Loadcase 2 Peso tierras , from -8 to 2 step 0 kN/m M1 : 51 z Shear force v-y in local y in Node, Loadcase 2 Peso tierras , from -18 to 18 step 1 kN/m M1 : 51
Y X * 0.502 Y X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

1 51 z Shear force v-y in local y in Node, Loadcase 3 Peso aglomerado , from -9 to 9 step 0 kN/m M
0.502 Y X
0.906 Lx Y

z

0.962

z Shear force v-x in local x in Node ™, Loadcase 3 Peso aglomerado , from -4 to 1 step O
LY kv/m 0.502
0.906

0.962

I

N<x =
IR

z Shear force v-x in local x in Node ™, Loadcase 4 Rozamiento negativo , from -1 to O step M1 : 51 z Shear force v-y in local y in Node, Loadcase 4 Rozamiento negativo , from -2 to 2 step 0 M1 : 51
%Y 0 kN/m X * 0.502 %Y KkN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962

Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

—29.72 —32.94
28.00 30.29
27.00 28.70
26.00 27.10
25.00 25.51
24.00 23.91
23.00 22.32
22.00 20.73
21.00 19.13
20.00 17.54
19.00 15.94
18.00 14.35
17.00 12.75
16.00 11.16
15.00 9.57
14.00 7.97
13.00 6.38
12.00 4.78
11.00 3.19
10.00 1.59
8.00 0.00
7.00 -3.19
6.00 -a.78
5.00 -6.38
4.00 -7.97
3.00 -9.57
2.00 -11.16
1.00 -12.75
0.00 -14.35
-15.94
-2.00 -17.54
-3.00 -19.13
-4.00 -20.73
-5.00 -22.32
-6.00 -23.01
-7.00 -25.51
-8.00 -27.10
-9.00 -28.70
-10.00 -30.29
—=10.28 —=30.83

z Shear force v-x in local x in Node ™, Loadcase 5 Empuje tierras , from -10 to 30 step 1 M1 : 51 z Shear force v-y in local y in Node, Loadcase 5 Empuje tierras , from -31 to 33 step 2 kN/m M1 : 51

ny KN/m X * 0.502 ny X * 0.502

Y * 0.906 Y * 0.906

Z * 0.962 Z * 0.962

z Shear force v-x in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1 , from -2 M1 : 51 z Shear force v-y in local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -3 to M1 : 51

%Y to 3 step 0 kN/m X * 0.502 %Y 2 step 0 kN/m X * 0.502

Y * 0.906 Y * 0.906

Z * 0.962 Z * 0.962

Esfuerzos LC y ELU
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z Shear force v-x in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2 , from -3

LXY to 3 step 0 kN/m

coooooo
w
N

z Shear force v-x in local x in Node ™, Loadcase 8 Sobrecarga uniforme
Y o Kk/m

Esfuerzos LC y ELU

, from -4 to 1 step

N<x =

I

I

0.502
0.906
0.962

gy 3 step 0 kn/m

z Shear force v-y in local y in Node, Loadcase 8 Sobrecarga uniforme
[

Shear force v-y in local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

o

sestra

INGENIERIA Y ARQUITECTURA

from -2 to

, from -9 to 9 step 0

N<x =

N=<x =

0.502
0.906
0.962

R
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s}
sestra

INGENIERIA Y ARQUITECTURA

_13.26 _36.83
12.38 34.68
11.65 33.44
10.92 32.20
10.19 30.96
9.46 29.72
8.74 28.48
8.01 27.25
7.28 26.01
6.55 24.77
5.82 23.53
5.10 22.29
4.37 21.05
3.64 19.82
2.91 18.58
2.18 17.34
1.46 16.10
0.73 14.86
0.00 13.62
-0.73 12.38
-2.18 9.91
-2.91 8.67
-3.64 7.43
-4.37 6.19
-5.10 4.95
-5.82 3.72
-6.55 2.48
-7.28 1.24
-8.01 0.00
-8.74
-9.46 -2.48
-10.19 -3.72
-10.92 -4.95
-11.65 -6.19
-12.38 -7.43
-13.10 -8.67
-13.83 -9.91
-14.56 -11.15
-15.29 -12.38
—=15.86 —=12.70
z Shear force v-x in local x in Node ™, Loadcase 9 Carro , from -16 to 13 step 1 kN/m M1 : 51 z Shear force v-y in local y in Node, Loadcase 9 Carro , from -13 to 37 step 1 kN/m M1 : 51
LXY X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

— 5.4 —10.70
4.33 9.92
3.85 9.40
3.37 8.88
2.89 8.36
2.40 7.83
1.92 7.31
1.44 6.79
0.96 6.27
0.48 5.74
0.00 5.22
-0.48 4.70
-0.96 4.18
-1.44 3.66
-1.92 3.13
-2.40 2.61
-2.89 2.09
-3.37 1.57
-3.85 1.04
-4.33 0.52
5.20 0.00
-5.77 -1.04
-6.25 -1.57
-6.73 -2.09
-7.21 -2.61
-7.70 -3.13
-8.18 -3.66
-8.66 -a.18
-9.14 -4.70
-9.62 -5.22
-10.10 -5.74
-10.58 -6.27
-11.06 -6.79
-11.54 -7.31
-12.02 -7.83
-12.51 -8.36
-12.99 -8.88
-13.47 -9.40
-13.95 -9.92
—=14.10 —=10.19
z Membrane force n-xx in local x in Node ™, Loadcase 1 Peso propio , from -14 to 5 step 0 M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 1 Peso propio , from -10 to 11 M1 : 51
[ x =052 Loy step 1 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—2.98
2.70
2.43
2.16
1.89
1.62
1.35
1.08
0.81
0.54
0.27
0.00
-0.27
-0.54
-0.81
-1.08
-1.35
-1.62
-1.89
-2.16
-2.70
-2.97
-3.24
-3.51
-3.78
-4.05
-4.32
-4.59
-4.86
-5.13
-5.40
-5.67
-5.94
-6.21
-6.48
-6.75
-7.02
-7.28
-7.55
-7.82
z Membrane force n-xx in local x in Node ™, Loadcase 2 Peso tierras , from -8 to 3 step 0 M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 2 Peso tierras , from -4 to 4 M1 : 51
LZY KN/m X * 0.502 LZY step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

—1.49 —1.96
1.35 1.83
1.21 1.74
1.08 1.64
0.94 1.54
0.81 1.45
0.67 1.35
0.54 1.25
0.40 1.16
0.27 1.06
0.13 0.96
0.00 0.87
-0.13 0.77
-0.27 0.67
-0.40 0.58
-0.54 0.48
-0.67 0.39
-0.81 0.29
-0.94 0.19
-1.08 0.10
_1.35 0.00
-1.48 -0.19
-1.62 -0.29
-1.75 -0.39
-1.89 -0.48
-2.02 -0.58
-2.16 -0.67
-2.29 -0.77
-2.43 -0.87
-2.56 -0.96
-2.70 -1.06
-2.83 -1.16
-2.97 -1.25
-3.10 -1.35
-3.24 -1.45
-3.37 -1.54
-3.51 -1.64
-3.64 -1.74
-3.78 -1.83
-3.91 =190
z Membrane force n-xx in local x in Node ™, Loadcase 3 Peso aglomerado , from -4 to 1 step M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 3 Peso aglomerado , from -2 to 2 M1 : 51
kY o kn/m x*0.502 Loy step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—0.30 —0.39
0.27 0.37
0.24 0.35
0.22 0.33
0.19 0.31
0.16 0.29
0.13 0.27
0.11 0.25
0.08 0.23
0.05 0.21
0.03 0.19
0.00 0.17
-0.03 0.15
-0.05 0.13
-0.08 0.12
-0.11 0.10
-0.13 0.08
-0.16 0.06
-0.19 0.04
-0.22 0.02
~0.27 0.00
-0.30 -0.04
-0.32 -0.06
-0.35
-0.38
-0.40
-0.43
-0.46
-0.49
-0.51
-0.54
-0.57
-0.59
-0.62
-0.65
-0.67
-0.70
-0.73
-0.76
-0.78
z Membrane force n-xx in local x in Node ™, Loadcase 4 Rozamiento negativo , from -1 to 0 M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 4 Rozamiento negativo , from 0 M1 : 51
%Y step O kN/m X * 0.502 %Y to 0 step O kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

—12.60
11.83
11.27
10.71
10.14
9.58
9.02
8.45
7.89
7.33
6.76
6.20
5.64
5.07
4.51
3.94
3.38
2.82
2.25
1.69
0.56
0.00
-1.13
-1.69
-2.25
-2.82
-3.38
-3.94
-4.51
-5.07
-5.64
-6.20
-6.76
-7.33
-7.89
-8.45
-9.02
-9.58
—=9.94
z Membrane force n-xx in local x in Node ™, Loadcase 5 Empuje tierras , from -10 to 13 step M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 5 Empuje tierras , from -22 to 22 M1 : 51
LY 1 k/m x =052 Loy step 1 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—2.88 —3.36
2.69 3.22
2.54 3.11
2.39 3.01
2.24 2.90
2.09 2.79
1.94 2.68
1.79 2.58
1.64 2.47
1.49 2.36
1.34 2.25
1.19 2.15
1.058 2.04
0.90 1.93
0.75 1.82
0.60 1.72
0.45 1.61
0.30 1.50
0.15 1.40
0.00 1.29
-0.30 1.07
-0.45 0.97
-0.60 0.86
-0.75 0.75
-0.90 0.64
-1.05 0.54
-1.19 0.43
-1.34 0.32
-1.49 0.21
-1.64 0.11
-1.79 0.00
-1.94
-2.09 -0.21
-2.24 -0.32
-2.39 -0.43
-2.54 -0.54
-2.69 -0.64
-2.84 -0.75
-2.99 -0.86
=312 =03
z Membrane force n-xx in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1 , from M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 6 Sobrecarga uso terraplenes 1 . M1 : 51
LY -3 to 3 step 0 kN/m x*0.502 LY from -1 to 3 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 13
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s}
sestra

INGENIERIA Y ARQUITECTURA

—2.90 —0.64
2.68 0.48
2.53 0.38
2.39 0.29
2.24 0.19
2.09 0.10
1.94 0.00
1.79 -0.10
1.64 -0.19
1.49 -0.29
1.34 -0.38
1.19 -0.48
1.04 -0.57
0.89 -0.67
0.75 -0.76
0.60 -0.86
0.45 -0.95
0.30 -1.05
0.15 -1.14
0.00 -1.24
-0.30 -1.43
-0.45 -1.52
-0.60 -1.62
-0.75 -1.71
-0.89 -1.81
-1.04 -1.90
-1.19 -2.00
-1.34 -2.09
-1.49 -2.19
-1.64 -2.28
-1.79 -2.38
-1.94 -2.47
-2.09 -2.57
-2.24 -2.66
-2.39 -2.76
-2.53 -2.85
-2.68 -2.95
-2.83 -3.04
-2.98 -3.14
=3.06 —=8.16
z Membrane force n-xx in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2 , From M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 7 Sobrecarga uso terraplenes 2 B M1 : 51
LXY -3 to 3 step 0 kN/m X * 0.502 LXY from -3 to 1 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—1.49
1.35
1.21
1.08
0.94
0.81
0.67
0.54
0.40
0.27
0.13
0.00
-0.13
-0.27
-0.40
-0.54
-0.67
-0.81
-0.94
-1.08
-1.35
-1.48
-1.62
-1.75
-1.89
-2.02
-2.16
-2.29
-2.43
-2.56
-2.70
-2.83
-2.97
-3.10
-3.24
-3.37
-3.51
-3.64
-3.78
-3.91
z Membrane force n-xx in local x in Node ™, Loadcase 8 Sobrecarga uniforme , from -4 to 1 M1 : 51 z Membrane shear force n-xy local xy in Node, Loadcase 8 Sobrecarga uniforme , from -2 M1 : 51
%Y step O kN/m X * 0.502 %Y to 2 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

: 51 z Membrane shear force n-xy local xy in Node, Loadcase 9 Carro , from -34 to 27 step 2

0.502 Y KkN/m
0.906 LX
0.962

z Membrane force n-xx in local x in Node ™, Loadcase 9 Carro , from -51 to 25 step 2 kN/m M
0.502
0.906
0.962

I

N<x =
IR

Esfuerzos LC y ELU
PAGE 15
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z Bending moment m-xx in local x from middle of element S, Loadcase 2101 MAX-MXX QUAD Forces

Y in quadrilat

z Bending moment m-yy in local y from middle of element, Loadcase 2103 MAX-MYY QUAD Forces in

LXY Quadrilat

Esfuerzos LC y ELU

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -3 to 14 step O kNm/m

, from -15 to 38 step 1 kNm/m

N=<x =

I

I

0.502
0.906
0.962

0.502
0.906
0.962

kY in Quadrilat

z Bending moment m-yy in local y from middle of element, Loadcase 2104 MIN-MYY QUAD Forces in

LiY Quadrilat

Bending moment m-xx

, from -10 to 3 step O kNm/m

local x from middle of element N, Loadcase 2102 MIN-MXX QUAD Forces

0.502
0.906
0.962

N<x =
IR

, from -48 to 12 step 2 kNm/m

PAGE 16
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D
sestra

INGENIERIA Y ARQUITECTURA

—B.67 —1.49
8.21 1.18
7.94 0.94
7.66 0.71
7.39 0.47
7.12 0.24
6.84 0.00
6.57 -0.24
6.30 -0.47
6.02 -0.71
5.75 -0.94
5.47 -1.18
5.20 -1.42
4.93 -1.65
4.65 -1.89
4.38 -2.12
4.11 -2.36
3.83 . -2.60
3.56 -2.83
3.28 \ -3.07
2.74 -3.54
2.46 -3.78
2.19 . -4.01
1.92 A\ -4.25
1.64 -4.48
1.37 -4.72
1.09 -4.96
0.82 -5.19
0.55 -5.43
0.27 -5.66
0.00 -5.90
-6.14
-0.55 -6.37
-0.82 -6.61
-1.09 - -6.84
-1.37 T -7.08
-1.64 -7.32
-1.92 -7.55
-2.19 -7.79
—=2.28 —=7.95
z Bending moment m-xx in local x from middle of element ™, Loadcase 2101 MAX-MXX QUAD Forces M1 : 51 z Bending moment m-xx in local x from middle of element ™, Loadcase 2102 MIN-MXX QUAD Forces M1 :51
LXY in Quadrilat , 1 cm 3D = 5.0000 kNm/m (Min=-2) (Max=9) é:g-ggé LXY in Quadrilat , 1 cm 3D = 5.0000 kNm/m (Min=-8) (Max=1) é:g-ggé
Z * 0.962 Z * 0.962
—34.98 —7.60
33.42 5.92
32.26 4.74
31.11 3.55
29.96 2.37
28.81 1.18
27.65 0.00
26.50 -1.18
25.35 -2.37
24.20 -3.55
23.05 -4.74
21.89 -5.92
20.74 -7.11
19.59 -8.29
18.44 -9.48 \
17.28 -10.66 \
16.13 -11.85
14.98 -13.03 \,
13.83 -14.22
12.67 -15.40
10.37 -17.77
9.22 -18.96
8.07 -20.14
6.91 -21.33
5.76 -22.51
4.61 -23.70
3.46 -24.88
2.30 -26.07
1.15 -27.25
0.00 -28.44
-29.62 ~
-2.30 -30.80 S~
-3.46 -31.99
-4.61 -33.17
-5.76 -34.36 -
-6.91 -35.54 —
-8.07 -36.73
-9.22 -37.91
-10.37 -39.10
ERER —=30.79
z Bending moment m-yy in local y from middle of element, Loadcase 2103 MAX-MYY QUAD Forces in M1 : 64 z Bending moment m-yy in local y from middle of element, Loadcase 2104 MIN-MYY QUAD Forces in M1 :51
L’KY Quadrilat , 1 cm 3D = 20.000 kNm/m (Min=-11) (Max=35) é : g-ggé LXY Quadrilat , 1 cm 3D = 20.000 kNm/m (Min=-40) (Max=8) é : g-ggé
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 17
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z Shear force
LXY Quadrilate

z Shear force
L?Y Quadrilate

Esfuerzos LC y ELU

s}
sestra

INGENIERIA Y ARQUITECTURA

v-x in local x from middle of element N, Loadcase 2107 MAX-VX QUAD Forces in
, from -11 to 36 step 1 kN/m

v-y in local y from middle of element, Loadcase 2109 MAX-VY QUAD Forces
, from -57 to 175 step 6 kN/m

N<x =

N=<x =

R

0.
0.
0.

a1
-

502
906
962

z Shear force v-x in local x from middle of element ™S, Loadcase 2108 MIN-VX QUAD Forces
LXY Quadrilate , from -59 to 3 step 2 kN/m

N<x =
IR
o
I
S
N

z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces M1 : 51
LXY Quadrilate , from -179 to 56 step 6 kN/m X * 0.502
Y * 0.906
Z * 0.962
PAGE 18
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D
sestra

INGENIERIA Y ARQUITECTURA

—2.34 - —2.a31
6.78 1.44
6.50 0.72
6.22 0.00
5.94 -0.72
5.65 -1.44
5.37 -2.17
5.09 -2.89
4.81 -3.61
4.52 -4.33
4.24 -5.06
3.96 -5.78
3.67 -6.50
3.39 -7.22
3.11 -7.94
2.83 -8.67
2.54 -9.39
2.26 -10.11
1.98 \ -10.83
1.70 \ -11.55
1.13 -13.00
0.85 -13.72
0.57 L -14.44
0.28 B -15.17
0.00 -15.89
-16.61
-0.57 -17.33
-0.85 -18.05
-1.13 -18.78
-1.41 -19.50
-1.70 -20.22
-1.98 -20.94
-2.26 -21.66
-2.54 -22.39
-2.83 - -23.11
-3.11 B -23.83
-3.39 -24.55
-3.67 -25.28
-3.96 -26.00
—=3.97 —=26.57
z Shear force v-x in local x from middle of element ™, Loadcase 2107 MAX-VX QUAD Forces in M1 : 51 z Shear force v-x in local x from middle of element ™S, Loadcase 2108 MIN-VX QUAD Forces M1 : 55
LXY Quadrilate , 1 cm 3D = 5.0000 kN/m (Min=-4) (Max=7) c T g-ggé LXY Quadrilate , 1 cm 3D = 20.000 kN/m (Min=-27) (Max=2) c T g-ggé
Z * 0.962 Z * 0.962
—110.08 4137
103.46 35.22
99.63 31.30
95.80 27.39
91.96 23.48
88.13 19.57
84.30 15.65
80.47 11.74
76.64 7.83
72.80 3.91
68.97 0.00
65.14 -3.91
61.31 -7.83
57.48 -11.74 A\
53.65 -15.65
49.81 -19.57
45.98 -23.48
42.15 -27.39
38.32 -31.30
34.49 -35.22
26.82 -43.04
22.99 -46.96
19.16 -50.87
15.33 -54.78
11.50 -58.70
7.66 -62.61
3.83 -66.52
0.00 -70.44
-74.35
-7.66 -78.26
-11.50 -82.18
-15.33 -86.09
-19.16 -90.00
-22.99 -93.91
-26.82 -97.83
-30.65 -101.74 —_—
-34.49 -105.65
-38.32 -109.57
-42.15 -113.48
—=43 22 11515
z Shear force v-y in local y from middle of element, Loadcase 2109 MAX-VY QUAD Forces in M1 : 58 z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces in M1 : 52
L’KY Quadrilate , 1 cm 3D = 100.00 kN/m (M -43) (Max=110) c : g-ggé LXY Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-115) (Max=41) c : g-ggé
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 19
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z Membrane force n-xx

Y in quadrilat

-57.37

z Membrane force n-yy in local y from middle of element, Loadcase 2113 MAX-NYY QUAD Forces i

LXY Quadrilat

Esfuerzos LC y ELU

local x from middle of element N, Loadcase 2111 MAX-NXX QUAD Forces
from -5 to 41 step 1 kN/m

, from -58 to 69 step 3 kN/m

N=<x =

I

1 51 z Membrane force n-xx i

0.502 Loy in Quadrilat
0.906
0.962

-14.40
-19.21

-28.81
-33.61

0.502 LRY Quadrilat

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -75 to 3 step 2 kN/m

local x from middle of element N, Loadcase 2112 MIN-NXX QUAD Forces

0.502
0.906
0.962

N<x =
IR

: 51 z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in

, from -193 to -1 step 5 kN/m

PAGE 20
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D
sestra

INGENIERIA Y ARQUITECTURA

26.78 —2.21
25.79 0.93
25.13 0.00
24.47 -0.93
23.81 -1.86
23.15 -2.79
22.49 -3.72
21.83 -4.65
21.16 -5.57
20.50 -6.50
19.84 -7.43
19.18 -8.36
18.52 -9.29
17.86 -10.22
17.20 -11.15
16.53 -12.08
15.87 -13.01
15.21 \ -13.94
14.55 -14.86
13.89 \ -15.79
12.57 -17.65
11.90 -18.58
11.24 L -19.51
10.58 B -20.44
9.92 -21.37
9.26 -22.30
8.60 -23.23
7.94 -24.16
7.28 -25.08
6.61 -26.01
5.95 -26.94
5.29 -27.87
4.63 -28.80
3.97 -29.73
3.31 B - -30.66
2.65 S -31.59
1.98 -32.52
1.32 -33.45
0.66 -34.37
—0.32 —=34.89
z Membrane force n-xx in local x from middle of element ™, Loadcase 2111 MAX-NXX QUAD Forces M1 : 51 z Membrane force n-xx in local x from middle of element ™, Loadcase 2112 MIN-NXX QUAD Forces M1 : 53
LXY in Quadrilat 20.000 kN/m (Max=27) X * 0.502 LXY in Quadrilat 20.000 kN/m (Min=-35) (Max=2) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
=712 —=23.87
-8.20 -27.38
-9.23 -30.43
-10.25 -33.47
-11.28 -36.51
-12.30 -39.56
-13.33 -42.60
-14.35 -45.64
-15.38 -48.68
-16.40 -51.73
-17.43 -54.77
-18.46 -57.81
-19.48 -60.86
-20.51 -63.90
-21.53 \ -66.94
-22.56 -69.98
-23.58 -73.03
-24.61 \ -76.07
-25.63 L -79.11
-26.66 -82.15
-28.71 A -88.24
-29.73 -91.28
-30.76 -94.33
-31.78 -97.37
-32.81 -100.41
-33.83 -103.45
-34.86 ‘ -106.50
-35.89 | -109.54
-36.91 ‘ -112.58
-37.94 -115.62
-38.96 - ‘ -118.67 ~
-39.99 ‘ -121.71
-41.01 ~ ‘ -124.75 .
-42.04 ‘\J -127.80 -
-43.06 _ -130.84
-44.09 —— -133.88 —
-45.11 -136.92
-46.14 -139.97
-47.16 -143.01
—=4813 =145 58
z Membrane force n-yy in local y from middle of element, Loadcase 2113 MAX-NYY QUAD Forces in M1 : 51 z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in M1 :51
L’KY Quadrilat X * 0.502 L,)—(Y Quadrilat =-146) (Max=-24) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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sest‘l‘;‘a_(‘ |

v Quadrilateral Elements , Direction of prescribed upper Principal reinforcements (1st layer) M1 : 51 z Quadrilateral Elements , Direction of prescribed upper Cross reinforcements (2nd layer) ( M1 : 51
Y X * 0.502 Y X * 0.502
LX ¢ ) Y * 0.906 LX ) Y * 0.906
Z * 0.962 Z * 0.962
Batfom
Iop
z Visible QUAD surface top/bottom in Element M1 : 51
Y X * 0.502
Y * 0.906
Z * 0.962
Armado
PAGE 1
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Armado

Quadrilateral Elements , upper Principal reinforcements (1st layer)

design

from 0.00 to 1.2 step 0.0 cm2/m

™, Design Case 1 ULS

Quadrilateral Elements , lower Principal reinforcements (1st layer)

design

, from 0.00 to 1.6 step 0.0 cm2/m

™, Design Case 1 ULS

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

sestra

ERIA Y ARQUITECTURA

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

from 0.00 to 4.7 step 0.1 cm2/m

0.331
0.990
0.954

N<x =
IR

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 3.9 step 0.1 cm2/m

0.502
0.906
0.962

N=<x =
IR

PAGE 2
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942
918
894
870
846
822
797
773
749
725
701
677
652
628
604
580
556
507
483
459
435
411
387
362
338
314
290
266
242
217
193
169
145
121
097
072

©C000 0000000000000 00 OO00000000000000000

-

Armado

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , upper Principal reinforcements (1st layer)

design

, from 0.1 to 1.0 step 0.0 cm2/m

™, Design Case 1 ULS

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , lower Principal reinforcements (1st layer)

design

, from 0.00 to 1.0 step 0.0 cm2/m

™, Design Case 1 ULS

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

©C00O0 0000000000000 Rk PRERREREREREEELEREENNNNN
°
&

z

k—Y Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

OO0 O0000000000000000 000RRRERERERERERERERER R

D
sestra

INGENIERIA Y ARQUITECTURA

Sector of system Quadrilateral Elements Group 40 50

, from 0.00 to 2.3 step 0.1 cm2/m

0.331
0.990
0.954

N<x =
IR

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 1.7 step 0.0 cm2/m

0.502
0.906
0.962

N=<x =
IR

PAGE 3
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Armado

sestra

NGENIERIA Y ARQUITECTURA

Quadrilateral Elements , upper Principal reinforcements (1st layer)

the crack width design

from 0.00 to 2.5 step 0.1 cm2/m

™, Design Case 2 After

Quadrilateral Elements ,
the crack width design

lower Principal reinforcements (1st layer)
, from 0.00 to 3.4 step 0.1 cm2/m

™, Design Case 2 After

I

I

0.502
0.906
0.962

0.502
0.906
0.962

COOORRRLPELEPENNNNNOWWWW AAARN NN 00 OO NN
iv
&

Quadrilateral Elements , upper Cross reinforcements (2nd layer),

crack width design

from 0.00 to 9.6 step 0.2 cm2/m

Design Case 2 After the

N<x =
*
o
w
&
&

Quadrilateral Elements ,

crack width design

lower Cross reinforcements (2nd layer), Design Case 2 After the
, from 0.00 to 8.1 step 0.2 cm2/m

0.502
0.906
0.962

N=<x =
IR

PAGE 4
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Armado

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , upper Principal reinforcements (1st layer)

the crack width design

, from 0.1 to 2.2 step 0.1 cm2/m

™, Design Case 2 After

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements ,
the crack width design

lower Principal reinforcements (1st
, from 0.00 to 2.2 step 0.1 cm2/m

layer)

™, Design Case 2 After

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

CO0O0O00O0ORRLRREEEREEENNNNNNNNOWO ® WO ®WASSSSS

CO0O000000O0ORRERERELEELEE EFNNNNNNNNNNN WO WO ®®®

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 2 After the

crack width design

, from 0.00 to 4.7 step 0.1 cm2/m

0.358
0.979
0.956

N<x =
IR

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements ,

crack width design

, from 0.00 to 3.7 step 0.1 cm2/m

lower Cross reinforcements (2nd layer), Design Case 2 After the

0.502
0.906
0.962

N=<x =
IR
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140.
125.

-125.

-155..

z
kv

Armado

.00

.00 155..

00
00

140.
125,

00 -125.

00 -155..

Shear force v-y in local y from middle of element, Loadcase 2109 MAX-VY Forces in M1 : 39 z
Quadrilate , 1 cm 3D = 100.00 kN/m (Mi

00

00
00

.00

00

00

Shear force
-53) (Max=152) %y Quadrilate

-47

-6

-64

|

18

v-y in local y from middle of element, Loadcase 2110
100.00 kN/m (Min=-151) (Max=53)

-23

o

sestra

INGENIERIA Y ARQUITECTURA

-VY QUAD Forces in

M1 : 52

PAGE 6
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10.2.- ODT 2

Se realiza un modelo FEM en 3D con elementos tipos placa.

&> SOFISTIK N wgnl

A continuacioén, se muestra los resultados incluyendo:

6.

7.

10.

Tablas con el calculo de la armadura minima y la resistencia a cortante sin armadura.
Caracteristicas del modelo FEM.

Reacciones en el terreno por caso de carga y en ELS.

Esfuerzos por caso de carga y ELU.

Armado.

Cuantias minimas

fck =30 Mpa
Canto (m) Cuantia (cm2/m) s=15cm-->0 s=20cm-->J
0.25 4.2 12 12
0.35 5.8 12 16
04 6.7 12 16
Cortante sin armadura
MATERIALES
fck (Mpa) 30
fyk (Mpa) 500
fya (Mpa) 435
fct,m (Mpa) 29
DIMENSIONES
b0 (m) 1
H (m) 0.3
d (m) 0.25
CAPACIDAD SIN ARM
3 1.89
k 1.89
Vu2 min (kN) EHE 179
VRd,c min (kN) CE 125

A
1
J'll -/

sestra

INGENIERIA Y ARQUITECTURA

ANEJO 4

| C.202518



sestra__

50
40
30
!
| ‘ 20
H
o
=y
10
v Structure M1 : 44 z Quadrilateral Elements , Number of group (Max=50) M1 : 44
LXY X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
!
1 i
| i
i \
! !
\ \
300.0 10000 ‘ ‘
10000 g 10900 :
10Qo0 , 1opoo i ‘
1000 |
2 Jogo0 10900 i }
|
10000 10000 - 10900 ‘
L -10000 |
0! 10000 900
loiéoo lOgOO |
z Quadrilateral Elements , Average plate thickness in mm (Max=300) M1 : 44 z Elastic bedding in Element in kN/m3 (Max=10000) M1 : 44
Y X * 0.502 L’)’(Y X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 1
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D
sestra

INGENIERIA Y ARQUITECTURA

z All loads, Loadcase 1 Peso propio , (1 cm 3D = unit) QUAD-Area dead load in global Z in M1 : 53 z All loads, Loadcase 2 Peso tierras , (1 cm 3D = unit) Free area load (force) in global Z M1 : 53
LXY Element (Unit=5.0 kN/m2 T—) (Min=-7.5) (Max=-7.5) X050 LXY (Unit=10.0 kN/m2 T—=) (Min=-16.0) (Max=-16.0) X050
Z * 0.962 Z * 0.962
| |
‘ |
‘ \
| !
~J N
z All loads, Loadcase 3 Peso aglomerado , (1 cm 3D = unit) Free area load (force) in global M1 : 50 z All loads, Loadcase 4 Rozamiento negativo , (1 cm 3D = unit) Free area load (force) in M1 : 52
L,XY Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X 20502 L,)—(Y global Z (Unit=2.0 kN/m2 T—=) (Min=-2.9) (Max=-2.9) X 20502
Z * 0.962 Z * 0.962
Caracteristicas del modelo
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s
sestra

NGENIERIA Y ARQUITECTURA

z All loads, Loadcase 5 Empuje tierras , (1 cm 3D = unit) Free area load (force) in global M 1 : 45 z All loads, Loadcase 6 Sobrecarga uso terraplenes 1 , (1 cm 3D = unit) Free area load M1 : 44
LXY Y (Unit=20.0 kN/m2 T—=) (Min=-22.8) (Max=22.8) X050 LXY (force) in global Y (Unit=1.0 kN/m2 1T—) (Max=1.6) X050
Z * 0.962 Z * 0.962
S
w
| |
‘ |
| N
z All loads, Loadcase 7 Sobrecarga uso terraplenes 2 , (1 cm 3D = unit) Free area load M 1 : 45 z All loads, Loadcase 8 Sobrecarga uniforme , (1 cm 3D = unit) Free area load (force) in M1 : 50
L,XY (force) in global Y (Unit=1.0 kN/m2 T—=) (Min=-1.6) (Max=-1.6) X > 0.502 L,)—(Y global Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X » 0.502
Z * 0.962 Z * 0.962
Caracteristicas del modelo
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sestra

A Y ARQUITECTUF

n n
© ©
0 n
© ©
1
| »
T | '
| T |
| | I '
i | |
| | ‘ i
. | |
| | | I
i |
| | | ‘
‘ ! | i
| ! \ i
| ! \ | !
| ! I | | \ I }
| | | \ | | } \
1 | | 1 w |
} \ } \
|
\ ! | J
L L
v All loads, Loadcase 9 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 49 z All loads, Loadcase 10 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 51
LXY KNI ) (Max=65) X * 0.502 LXY KNI ) (Max=65) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
n n
re} © 0 ©
© ©
n n
10 © 0 ©
© v ©
! 1
T | ¥ i
' | '
| ! | !
| | | |
| \ \ i
| | | i
| | | |
| | | |
; ! i ‘
i ‘ | ' |
| | | | \ | |
' ] I
| | | ‘ ! ‘ J |
l | | : | |
| | | |
| | | |
L L
z All loads, Loadcase 11 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 52 z All loads, Loadcase 12 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 52
Y kN ) (Max=65 X * 0.502 Y kNI ) (Max=65 X * 0.502
L’X > (¢ ) Y * 0.906 L’X > (¢ ) Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
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sestra

AY A

TECTUF

n n
0 © ©
©
n n
0 © ©
©
! M
i | i
| ! | !
i \ ! ‘
| | | i
| | | i
| | | |
‘ ; \ i
| ! \ | ! \
| | | | | |
' ] ' I |
\ i ‘ ‘ i i |
| ‘ : \ ‘ ‘ J ‘
L
| | | | |
| ‘ | ‘
L L
v All loads, Loadcase 13 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 52 z All loads, Loadcase 14 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 52
LXY KNI ) (Max=65) X * 0.502 LXY KNI ) (Max=65) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
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sestra

INGENIERIA Y ARQUITECTURA

1
N

YYTTZ-

185702~

026761~

28761~

S6L78T-

80z°8T-

029" LT~

£€0°LT-

ovy 9T~

8587ST-

TL27ST-

¥89vT-

960" vT-

6057ET-

226721~

veeeT-

L TT-

09T"TT-

218701~

16876~

ot e-

€2z 8-

S€97L-

8v0"L-

197" 9-

£18°5-

98275~

669" v~

T Y-

ves e~

18672~

evez-

29L°T-

SLTT-

18570~

00070

18570

SIT'T

08" Le-

1€ LE-

18°9€-

18798~

18°5€E-

2e75e-

28 ve-

28 ve-

28 ee-

£eee-

se8z-

s Lz~

9" L2~

98792~

979z~

8 €z~

882z~

8ezz-

-21

1
w

1
l

\
N
bl

-25

36

M1

, from -4 to 0 step 0 kN/m2

, from -21 to 2 step 1 kN/m2

Bedding stress in Node C), Loadcase 2 Peso tierras

36y
+x

M1

, from -39 to -19 step 0 kN/m2

Bedding stress in Node C), Loadcase 1 Peso propio

vzes e~

09zL €~

S6T9 €~

0TS €~

990v "€~

T008" €~

18617 €~

2180°€-

8086°2-

evigz-

81972~

¥199°2-

6vSS72-

sevy z-

ozve“z-

9sez 2~

162172~

1220°2-

29T6°T-

£€0L°T-

8965 T~

v08Y T~

6£88° T~

SL12°T-

oTLT T~

9v90° T~

185670~

9158°0-

2svL 0~

188970~

£2€5°0-

8szy"0-

v6TE"0-

621270~

S90T"0-

0000°0

S90T"0

621270

00070

v8T°0

19870

36

M1

Bedding stress in Node <>, Loadcase 4 Rozamiento negativo

36y
+ox

M1

, from -7 to 1 step 0 kN/m2

Bedding stress in Node (), Loadcase 3 Peso aglomerado

Reacciones terreno LC y ELS
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sestra

INGENIERIA Y ARQUITECTURA

£L7v-

0s"v-

9z -

2071~

6L7€~

ss e~

1eTE-

80°€-

v8'z-

0972~

1872

€172~

68T~

99T~

2T

8T T~

S670-

L0~

1770~

0070

vz'0

w0

10

S6°0

20Y

9y

0sv

£980°0-

508070~

8v20°0-

0690°0-

£€90°0-

515070~

815070~

09v0°0-

£0v0°0-

Sve0"0-

882070~

0€20°0-

£170°0-

STT0°0-

0000°0

850070

STT0°0

£270°0

8820°0

SYE0°0

£0v0°0

09v0°0

815070

§150°0

£€90°0

0690°0

8070

5080°0

£980°0

0260°0

816070

SE0T"0

£60T°0

0STT"0

802170

S92T°0

£26T°0

36

M1

, from -5 to 5 step 0

Bedding stress in Node C), Loadcase 6 Sobrecarga uso terraplenes 1

Y
3 x  kN/m2

M1 : 36

0 to O step 0 kN/m2

from

Bedding stress in Node C), Loadcase 5 Empuje tierras

00070

v8T°0

19870

£L7v-

05 v-

9z -

207~

6L7€-

ss e~

1eTE-

80°€-

v8'z-

0972~

1872

€172~

68T~

99T~

2T

8T T~

S670-

TL70-

1770~

0070

vz'0

wo

10

S6°0

20Y

9y

0sv

36

M1

, from -7 to 1 step 0 kN/m2

Bedding stress in Node <>, Loadcase 8 Sobrecarga uniforme

36y
+ox

M1

, from -5 to 5 step 0

Bedding stress in Node (), Loadcase 7 Sobrecarga uso terraplenes 2

3 x  kN/m2

Reacciones terreno LC y ELS
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sestra

INGENIERIA Y ARQUITECTURA

8769~

11729

S8 v9-

vS 29~

22709~

06725~

65755~

1z7€s-

96705~

v9°8Y-

2e79p-

10 bY-

69" Ty~

18768~

90" L€~

vLvE-

evze-

TT0E-

61712~

oT €2~

s8°02-

£5°8T-

12791~

06°€T-

85 TT-

9276~

5679~

€971~

2ez-

0070

8S°TT

06°€T

12791

£5°8T

8y T9-

26785~

9795~

08-es-

£2°15-

1978y~

TT9p-

SSEv-

6670V~

evge-

98°5e-

og-ee-

vL 0E-

81782~

29752~

90°€2-

670z~

£67LT-

18751~

sz°0T-

6972~

2T -

9572~

0070

sz°0T

18°2T

187ST

£6°LT

67702

90°€2

29752

8182

vL70E

ogee

98°se

36

M1

8y T9-

26785~

9795~

08-es-

v2 TS~

1978y~

TT9p-

SSEv-

6670V~

evee-

1875e-

o ee-

vL 0E-

8182~

29752~

90°€2-

6702~

£67LT-

18751~

, from -71 to 22 step 2 kN/m2

sz°0T-

6972~

2T

9572z~

0070

sz°0T

18°2T

187ST

£6°LT

67702

90°€2

29752

8182

vL70E

ogee

1878

Bedding stress in Node C), Loadcase 11 Carro

Y
+

36

M1

, from -64 to 39 step 3 kN/m2

606~

187

9079~

vS -

£07e-

18T~

0070

Bedding stress in Node C), Loadcase 9 Carro

36

M1

, from -64 to 39 step 3 kN/m2

Bedding stress in Node <>, Loadcase 14 Carro

Y
P

36

, from -55 to 6 step 2 kN/m2 M1

in Node (), Loadcase 12 Carro

Bedding stress

Reacciones terreno LC y ELS
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sestra

INGENIERIA Y ARQUITECTURA

62°TST-

S8 LyT-

2rrvT-

867 0vT-

vSLET-

0T vET-

997 0ET-

2z L2t

6L7€2T-

s€702T-

16°9TT-

Ly7ETT-

£0°0TT-

65790T-

ST €0T-

21766~

82796~

v8 26~

ov-e8-

25728~

60762~

S9°52-

12eL-

12789~

£€759-

68719~

sy es-

20755~
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v 8Y-

oL vy-

92" Tv-

28" Le-

8 ve-

S670€-

18722~

26789~

or99-

00°t9-

¥S T9-

80765~

29795~

ST vS-

69715~

£276v-

1279p-

1€ VY-

S8 Ty~

8€76E-

2679e-

orve-

00°ze-

v 62~

80" L2~

29" vz~

69761~

£27LT-

107vT-

1€72T-

S876-

8e7L-

2671~

or'z-

0070

o'z

26Y

1€t

20vT

£27LT

69°6T

stz

29°ve

36

M1

from -153 to -15

Bedding stress in Node C}, Loadcase 1118 MINR-P QUAD Bedding Stresses

step 3 kN/m2

36y

M1

from -70 to 28

Bedding stress in Node C), Loadcase 1117 MAXR-P QUAD Bedding Stresses

step 2 kN/m2

Y

E-x

E-x

36

M1

vT 62T~

127921~

ovezT-

£5702T-

100.00

997 LTT-

6L vTT-

26 TTT-

S0°60T-

1 cm 3D

817901~

T€7€0T-

vy 00T~

15716~

0L 7v6-

£8°T6-

96788~

60798~

2z es-

se o8-

8y LL-

YT

18789~

00799~

£1°€9-

12709~

ov L5~

£57bS-

99715~

6.8y~

26°5p-

S0°EY-

8T 0v-

1€ LE-

vy vE-

15718~

oL gz~

£8°52-

96722~

60702~

Bedding stress in Node $ , Loadcase 1118 MINR-P QUAD Bedding Stresses

{_x kN/m2 (Min

z

36

M1

1 cm 3D = 50.000

Bedding stress in Node$ , Loadcase 1117 MAXR-P QUAD Bedding Stresses

z

16)

131) (Max=-

=-8)

70) (Max

L_x kN/m2 (Min

Reacciones terreno LC y ELS
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©c00000000000O00O0RE R
o
g

z Bending moment m-xx in local x in Node ™, Loadcase 1 Peso propio
Y KkNm/m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.445
0.
0.
0.
0.
0.
0.
0.
0.
0.

-0.099

z Bending moment m-xx in local x in Node = | Loadcase 2 Peso tierras
gy knm/m

Esfuerzos LC y ELU

, from -2 to 1 step O

, from -1 to 1 step O

N<x =

I

R

0.502
0.906
0.962

z Bending moment m-yy

z Bending moment m-yy i
gy km/m

local y in Node, Loadcase 1 Peso propio

local y in Node, Loadcase 2 Peso tierras

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -8 to 5 step O kNm/m

, from -5 to 5 step O

N<x =

N=<x =

R
<)
@
<]
S
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263

©cooo0000000O0000000 000

-0.031

z Bending moment m-xx in local x in Node N | Loadcase 3 Peso aglomerado .
kY o knn/m

©C0000000000000000000
o
&
2

-0.018

-0.036

z Bending moment m-xx in local x in Node ™, Loadcase 4 Rozamiento negativo
LYY step O kNm/m

Esfuerzos LC y ELU

from

0 to O step

from

0 toO

N=<x =

R

1 44
0.502
0.906
0.962

©C000O00000000ORE BE R
3
g

z Bending moment m-yy
gy knm/m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.37
0.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-yy i
LXY step O kNm/m

local y in Node, Loadcase 3 Peso aglomerado

local y in Node, Loadcase 4 Rozam

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -2 to 1 step O

iento negativo , from -1 to 1

N=<x =

0.502
0.906
0.962

R
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o

sestra

INGENIERIA Y ARQUITECTURA

147 —6.50
1.35 6.18
1.24 5.91
1.13 5.64
1.01 5.37
0.90 5.11
0.79 4.84
0.68 4.57
0.56 4.30
0.45 4.03
0.34 3.76
0.23 3.49
0.11 3.22
0.00 2.96
-0.11 2.69
-0.23 2.42
-0.34 2.15
-0.45 1.88
-0.56 1.61
-0.68 1.34
-0.90 0.81
-1.01 0.54
-1.13 0.27
-1.24 0.00
-1.35
-1.46 -0.54
-1.58 -0.81
-1.69 -1.07
-1.80 -1.34
-1.91 -1.61
-2.03 -1.88
-2.14 -2.15
-2.25 -2.42
-2.36 -2.69
-2.48 -2.96
-2.59 -3.22
-2.70 -3.49
-2.81 -3.76
-2.93 -4.03
-3.04 —=4.25
z Bending moment m-xx in local x in Node ™, Loadcase 5 Empuje tierras , from -3 to 1 step O M1 : 44 z Bending moment m-yy local y in Node, Loadcase 5 Empuje tierras , from -4 to 7 step O M1 : 44
sy km/m x*0.502 Loy kNm/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—o.a1 174
0.57 1.57
0.54 1.47
0.50 1.38
0.47 1.29
0.44 1.20
0.41 1.10
0.38 1.01
0.35 0.92
0.32 0.83
0.28 0.74
0.25 0.64
0.22 0.55
0.19 0.46
0.16 0.37
0.13 0.28
0.09 0.18
0.06 0.09
0.03 0.00
0.00 -0.09
-0.06 -0.28
-0.09 -0.37
-0.13 -0.46
-0.16 -0.55
-0.19 -0.64
-0.22 -0.74
-0.25 -0.83
-0.28 -0.92
-0.32 -1.01
-0.35 -1.10
-0.38 -1.20
-0.41 -1.29
-0.44 -1.38
-0.47 -1.47
-0.50 -1.57
-0.54 -1.66
-0.57 -1.75
-0.60 -1.84
-0.63 -1.93
=066 =104
z Bending moment m-xx in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1 , from M1 : 44 z Bending moment m-yy in local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -2 M1 : 44
Y -1 to 1 step 0 knm/m x»o0502 LY to 2 step 0 km/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 3
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:

©coo00000000000000000
i
3

z Bending moment m-xx in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2
gY -1 to 1 step 0 knm/m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.155
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-xx in local x in Node ™, Loadcase 8 Sobrecarga uniforme
L?Y step O kNm/m

Esfuerzos LC y ELU

from

, From

0 toO

N=<x =

ERE IR

I

0.502
0.906
0.962

z Bending moment m-yy
LXY to 2 step O kNm/m

1.
1.
1.
1.
1.
0.
0.
0.
0.
0.64
0.
0.
0.
0.
0.
0.
0.
0.

z Bending moment m-yy i
LXY step O kNm/m

local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

o

sestra

INGENIERIA Y ARQUITECTURA

from -2

local y in Node, Loadcase 8 Sobrecarga uniforme , from -2 to 1

N<x =

N=<x =

0.502
0.906
0.962

I
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s}
sestra

INGENIERIA Y ARQUITECTURA

—6.28 —7.98
5.82 7.31
5.58 6.93
5.34 6.54
5.10 6.16
4.85 5.77
4.61 5.39
4.37 5.00
4.12 4.62
3.88 4.23
3.64 3.85
3.40 3.46
3.15 3.08
2.01 2.69
2.67 2.31
2.43 1.92
2.18 1.54
1.94 1.15
1.70 0.77
1.46 0.38
0.97 0.00
0.73 -0.77
0.49 -1.15
0.24 -1.54
0.00 -1.92
-2.31
-0.49 -2.69
-0.73 -3.08
-0.97 -3.46
-1.21 -3.85
-1.46 -4.23
-1.70 -4.62
-1.94 -5.00
-2.18 -5.39
-2.43 -5.77
-2.67 -6.16
-2.91 -6.54
-3.15 -6.93
-3.40 -7.31
—=3.43 —=7.41
z Bending moment m-xx local x in Node ™, Loadcase 9 Carro , from -3 to 6 step 0 kNm/m M1 : 44 z Bending moment m-yy in local y in Node, Loadcase 9 Carro , from -7 to 8 step 0O kNm/m M1 : 44
Y X * 0.502 Y X * 0.502
Y * 0.906 Y * 0.906
z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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z Shear force v-x in local x in Node ™, Loadcase 1 Peso propi

z Shear force v-x in local x in Node ™, Loadcase 2 Peso tierras

Esfuerzos LC y ELU

, from -11 to 4 step 0 kN/m

, from -7 to 2 step 0 kN/m

I

0.502
0.906
0.962

s}
sestra

INGENIERIA Y ARQUITECTURA

Shear force v-y in local y in Node, Loadcase 1 Peso propi

Shear force v-y in local y in Node, Loadcase 2 Peso tierras

, from -30 to 29 step 1 kN/m

, from -20 to 20 step 1 kN/m

N<x =

R

N=<x =

0.502
0.906
0.962
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z Shear force v-x in local x in Node ™, Loadcase 3 Peso aglomerado , from -2 to 1 step 0O

LY kv/m

z Shear force v-x in local x in Node ™, Loadcase 4 Rozamiento negativo
Y o Kk/m

Esfuerzos LC y ELU

, from -1 to 0 step

N<x =

I

I

0.502
0.906
0.962

COOORERENNNWWOARSAOQ
m
2

z Shear force v-y in local y in Node, Loadcase 3 Peso aglomerado .

z Shear force v-y in local y in Node, Loadcase 4 Rozamiento negativo
[

o

sestra

INGENIERIA Y ARQUITECTURA

from -6 to 6 step 0 kN/m

, from -4 to 4 step 0O

N=<x =

0.502
0.906
0.962

R
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o

sestra

INGENIERIA Y ARQUITECTURA

2514 _24.68
24.20 23.22
23.42 22.00
22.64 20.77
21.86 19.55
21.08 18.33
20.30 17.11
19.52 15.89
18.73 14.66
17.95 13.44
17.17 12.22
16.39 11.00
15.61 9.78
14.83 8.55
14.05 7.33
13.27 6.11
12.49 4.89
11.71 3.67
10.93 2.44
10.15 1.22
8.59 0.00
7.81 -2.44
7.03 -3.67
6.24 -4.89
5.46 -6.11
4.68 -7.33
3.90 -8.55
3.12 -9.78
2.34 -11.00
1.56 -12.22
0.78 -13.44
0.00 -14.66
-15.89
-1.56 -17.11
-2.34 -18.33
-3.12 -19.55
-3.90 -20.77
-4.68 -22.00
-5.46 -23.22
—=6.09 —=24.23
z Shear force v-x in local x in Node ™, Loadcase 5 Empuje tierras , from -6 to 25 step 1 M1 : 44 z Shear force v-y in local y in Node, Loadcase 5 Empuje tierras , from -24 to 25 step 1 kN/m M1 : 44
ny KN/m X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—2.74 —2.25
2.59 2.11
2.47 1.98
2.35 1.86
2.24 1.74
2.12 1.61
2.00 1.49
1.88 1.36
1.76 1.24
1.65 1.12
1.53 0.99
1.41 0.87
1.29 0.74
1.18 0.62
1.06 0.50
0.94 0.37
0.82 0.25
0.71 0.12
0.59 0.00
0.47 -0.12
0.24 -0.37
0.12 -0.50
0.00 -0.62
-0.74
-0.24 -0.87
-0.35 -0.99
-0.47 -1.12
-0.59 -1.24
-0.71 -1.36
-0.82 -1.49
-0.94 -1.61
-1.06 -1.74
-1.18 -1.86
-1.29 -1.98
-1.41 -2.11
-1.53 -2.23
-1.65 -2.36
-1.76 -2.48
-1.88 -2.60
=198 =271
z Shear force v-x in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1 , from -2 M1 : 44 z Shear force v-y in local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -3 to M1 : 44
LY to 3 step 0 kn/m x*0.502 Loy 2 step 0 kn/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 8
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z Shear force v-x in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2 , from -2

LXY to 2 step 0 kN/m

z Shear force v-x in local x in Node ™, Loadcase 8 Sobrecarga uniforme
Y o Kk/m

Esfuerzos LC y ELU

, from -2 to 1 step

N<x =

I

I

0.502
0.906
0.962

268

gy 3 step 0 kn/m

z Shear force v-y in local y in Node, Loadcase 8 Sobrecarga uniforme
[

z Shear force v-y in local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

s}
sestra

INGENIERIA Y ARQUITECTURA

from -2 to

, from -6 to 6 step 0O

N<x =

N=<x =

0.502
0.906
0.962

R

PAGE 9

ANEJO 4
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s}
sestra

INGENIERIA Y ARQUITECTURA

6.8 _39.80
15.06 37.50
14.22 36.16
13.38 34.82
12.55 33.48
11.71 32.14
10.87 30.80
10.04 29.46
9.20 28.12
8.36 26.79
7.53 25.45
6.69 24.11
5.85 22.77
5.02 21.43
4.18 20.09
3.35 18.75
2.51 17.41
1.67 16.07
0.84 14.73
0.00 13.39
-1.67 10.71
-2.51 9.37
-3.35 8.04
-4.18 6.70
-5.02 5.36
-5.85 4.02
-6.69 2.68
-7.53 1.34
-8.36 0.00
-9.20
-10.04 -2.68
-10.87 -4.02
-11.71 -5.36
-12.55 -6.70
-13.38 -8.04
-14.22 -9.37
-15.06 -10.71
-15.89 -12.05
-16.73 -13.39
—=17.28 —=13.77
z Shear force v-x in local x in Node ™, Loadcase 9 Carro , from -17 to 16 step 1 kN/m M1 : 44 z Shear force v-y in local y in Node, Loadcase 9 Carro , from -14 to 40 step 1 kN/m M1 : 44
Y X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 10
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s}
sestra

INGENIERIA Y ARQUITECTURA

—4.40 —4.79
3.90 4.53
3.58 4.30
3.25 4.08
2.93 3.85
2.60 3.62
2.28 3.40
1.95 3.17
1.63 2.94
1.30 2.72
0.98 2.49
0.65 2.26
0.33 2.04
0.00 1.81
-0.33 1.58
-0.65 1.36
-0.98 1.13
-1.30 0.91
-1.63 0.68
-1.95 0.45
-2.60 0.00
-2.93
-3.25 -0.45
-3.58 -0.68
-3.90 -0.91
-4.23 -1.13
-4.55 -1.36
-4.88 -1.58
-5.20 -1.81
-5.53 -2.04
-5.85 -2.26
-6.18 -2.49
-6.50 -2.72
-6.83 -2.94
-7.15 -3.17
-7.48 -3.40
-7.80 -3.62
-8.13 -3.85
-8.45 -4.08
=8.60 —=4.26
z Membrane force n-xx in local x in Node ™, Loadcase 1 Peso propio , from -9 to 4 step O M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 1 Peso propio , from -4 to 5 step M1 : 44
LY kv/m x=0502 Loy o kn/m X * 0.502
Y * Y * 0.906
z* Z * 0.962
—2.98
2.45
2.18
1.91
1.64
1.36
1.09
0.82
0.55
0.27
0.00
-0.27
-0.55
-0.82
-1.09
-1.36
-1.64
-1.91
-2.18
-2.45
-3.00
-3.27
-3.54
-3.82
-4.09
-4.36
-4.63
-4.91
-5.18
-5.45
-5.72
-6.00
-6.27
-6.54
-6.81
-7.09
-7.36
-7.63
-7.90
=792
z Membrane force n-xx in local x in Node ™S, Loadcase 2 Peso tierras , from -8 to 3 step O M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 2 Peso tierras , from -3 to 3 M1 : 44
[ x*x0.502 Loy step 0 kn/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 11
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s}
sestra

INGENIERIA Y ARQUITECTURA

—0.932 —1.03
0.767 0.97
0.681 0.92
0.596 0.87
0.511 0.82
0.426 0.77
0.341 0.72
0.256 0.67
0.170 0.61
0.085 0.56
0.000 0.51
-0.085 0.46
-0.170 0.41
-0.256 0.36
-0.341 0.31
-0.426 0.26
-0.511 0.20
-0.596 0.15
-0.681 0.10
-0.767 0.05
-0.937 0.00
-1.022 -0.10
-1.107 -0.15
-1.102 -0.20
-1.278 -0.26
-1.363 -0.31
-1.448 -0.36
-1.533 -0.41
-1.618 -0.46
-1.703 -0.51
-1.789 -0.56
-1.874 -0.61
-1.959 -0.67
-2.044 -0.72
-2.129 -0.77
-2.214 -0.82
-2.300 -0.87
-2.385 -0.92
-2.470 -0.97
—=2.475 —=1.02.
z Membrane force n-xx in local x in Node ™, Loadcase 3 Peso aglomerado , from -2 to 1 step M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 3 Peso aglomerado , from -1 to 1 M1 : 44
kY o kn/m x*0.502 Loy step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—0.540 —0.60
0.445 0.56
0.395 0.53
0.346 0.50
0.296 0.47
0.247 0.45
0.198 0.42
0.148 0.39
0.099 0.36
0.049 0.33
0.000 0.30
-0.049 0.27
-0.099 0.24
-0.148 0.21
-0.198 0.18
-0.247 0.15
-0.296 0.12
-0.346 0.09
-0.395 0.06
-0.445 0.03
-0.543 0.00
-0.503 -0.06
-0.642 -0.09
-0.692 -0.12
z Membrane force n-xx in local x in Node ™, Loadcase 4 Rozamiento negativo , from -1 to 1 M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 4 Rozamiento negativo , from -1 M1 : 44
%Y step 0 kN/m X * 0.502 %Y to 1 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

—8.29
7.73 12.19
7.38 11.52
7.03 10.84
6.68 10.16
6.33 9.48
5.97 8.81
5.62 8.13
5.27 7.45
4.92 6.77
4.57 6.10
4.22 5.42
3.87 4.74
3.51 4.06
3.16 3.39
2.81 2.71
2.46 2.03
2.11 1.35
1.76 0.68
1.41 0.00
0.70 -1.35
0.35 -2.03
0.00 -2.71
-3.39
-0.70 -4.06
-1.05 -4.74
-1.41 -5.42
-1.76 -6.10
-2.11 -6.77
-2.46 -7.45
-2.81 -8.13
-3.16 -8.81
-3.51 -9.48
-3.87 -10.16
-4.22 -10.84
-4.57 -11.52
-4.92 -12.19
-5.27 -12.87
-5.62 -13.55
=5.77 —=13.86
z Membrane force n-xx in local x in Node ™, Loadcase 5 Empuje tierras , from -6 to 8 step O M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 5 Empuje tierras , from -14 to 13 M1 : 44
LY kv/m x =052 Loy step 1 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—3.00 —2.41
2.85 2.28
2.70 2.20
2.54 2.12
2.38 2.04
2.22 1.97
2.06 1.89
1.90 1.81
1.74 1.73
1.59 1.65
1.43 1.57
1.27 1.49
1.11 1.41
0.95 1.34
0.79 1.26
0.63 1.18
0.48 1.10
0.32 1.02
0.16 0.94
0.00 0.86
-0.32 0.71
-0.48 0.63
-0.63 0.55
-0.79 0.47
-0.95 0.39
-1.11 0.31
-1.27 0.24
-1.43 0.16
-1.59 0.08
-1.74 0.00
-1.90
-2.06 -0.16
-2.22 -0.24
-2.38 -0.31
-2.54 -0.39
-2.70 -0.47
-2.85 -0.55
-3.01 -0.63
-3.17 -0.71
=328 =073
z Membrane force n-xx in local x in Node ™, Loadcase 6 Sobrecarga uso terraplenes 1 , from M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 6 Sobrecarga uso terraplenes 1 . M1 : 44
LY -3 to 3 step 0 kN/m x*0.502 LY from -1 to 2 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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ANEJO 4 [C.202518



s}
sestra

INGENIERIA Y ARQUITECTURA

—3.08 073
2.85 0.62
2.70 0.55
2.54 0.47
2.38 0.39
2.22 0.31
2.06 0.23
1.90 0.16
1.74 0.08
1.59 0.00
1.43 -0.08
1.27 -0.16
1.11 -0.23
0.95 -0.31
0.79 -0.39
0.63 -0.47
0.48 -0.55
0.32 -0.62
0.16 -0.70
0.00 -0.78
-0.32 -0.94
-0.48 -1.01
-0.63 -1.09
-0.79 -1.17
-0.95 -1.25
-1.11 -1.33
-1.27 -1.40
-1.43 -1.48
-1.59 -1.56
-1.74 -1.64
-1.90 -1.72
-2.06 -1.80
-2.22 -1.87
-2.38 -1.95
-2.54 -2.03
-2.70 -2.11
-2.85 -2.19
-3.01 -2.26
-3.17 -2.34
=3.26 —=2.40
z Membrane force n-xx in local x in Node ™, Loadcase 7 Sobrecarga uso terraplenes 2 , from M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 7 Sobrecarga uso terraplenes 2 . M1 : 44
LXY -3 to 3 step 0 kN/m X * 0.502 LXY from -2 to 1 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—0.932
0.767
0.681
0.596
0.511
0.426
0.341
0.256
0.170
0.085
0.000
-0.085
-0.170
-0.256
-0.341
-0.426
-0.511
-0.596
-0.681
-0.767
-0.937
-1.022
-1.107
-1.192
-1.278
-1.363
-1.448
-1.533
-1.618
-1.703
-1.789
-1.874
-1.959
-2.044
-2.129
-2.214
-2.300
-2.385
-2.470
—=2.475
z Membrane force n-xx in local x in Node ™, Loadcase 8 Sobrecarga uniforme , from -2 to 1 M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 8 Sobrecarga uniforme , from -1 M1 : 44
LY step 0 kn/m x*0.502 LY to 1 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 14
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s}
sestra

INGENIERIA Y ARQUITECTURA

—25.84 —37.82
22.29 35.52
19.81 33.43
17.34 31.34
14.86 29.25
12.38 27.16
9.01 25.07
7.43 22.98
4.95 20.89
2.48 18.80
0.00 16.71
-2.48 14.62
-4.95 12.54
-7.43 10.45
-9.91 8.36
-12.38 6.27
-14.86 4.18
-17.34 2.09
-19.81 0.00
-22.29 -2.09
-27.24 -6.27
-20.72 -8.36
-32.20 -10.45
-34.67 -12.54
-37.15 -14.62
-39.63 -16.71
-42.10 -18.80
-44.58 -20.89
-47.06 -22.98
-49.53 -25.07
-52.01 -27.16
-54.49 -29.25
-56.96 -31.34
-59.44 -33.43
-61.92 -35.52
-64.39 -37.61
-66.87 -39.69
-69.35 -41.78
-71.82 -43.87
—=73.23 —=45.75
z Membrane force n-xx in local x in Node ™, Loadcase 9 Carro , from -73 to 26 step 2 kN/m M1 : 44 z Membrane shear force n-xy local xy in Node, Loadcase 9 Carro , from -46 to 38 step 2 M1 : 44
ny X * 0.502 ny KN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 15
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z Bending moment

Y in quadrilat

z Bending moment m-yy in local y from middle of element, Loadcase 2103

LXY Quadrilat

Esfuerzos LC y ELU

o

sestra

INGENIERIA Y ARQUITECTURA

, from -2 to 12 step O kNm/m

m-xx in local x from middle of element N, Loadcase 2101 MAX-MXX QUAD Forces

z Bending moment m-xx

kY in Quadrilat

, from -8 to 2 step 0 kNm/m

local x from middle of element N, Loadcase 2102 MIN-MXX QUAD Forces

, from -10 to 28 step 1 kNm/m

MAX-MYY QUAD Forces in

N=<x =

I

1 44
0.502
0.906
0.962

z Bending moment m-yy in local y from middle of element, Loadcase 2104 MIN-MYY QUAD

LiY Quadrilat

, from -35 to 8 step 1 kNm/m

Forces in

N<x =
IR
o
I
S
N

PAGE 16
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z Bending moment m-xx in local x from middle of element S, Loadcase 2101
LXY in Quadrilat 1 cm 3D = 2.0000 kNm/m (Min=-1) (Max=3)

MAX-MXX QUAD Forces

z Bending moment m-yy in local y from middle of element, Loadcase 2103 MAX-MYY QUAD Forces in

LKY Quadrilat , 1 cm 3D = 20.000 kNm/m (Min=-6) (Max=21)

Esfuerzos LC y ELU

N<x =

I

N=<x =

I

0.502
0.906
0.962

: 50
0.502
0.906
0.962

z Bending moment m-xx in local x from middle of element S, Loadcase 2102 MIN-MXX QUAD Forces

LXY in Quadrilat 1 cm 3D = 5.0000 kNm/m (Min=-5) (Max=1)

z Bending moment m-yy in local y from middle of element, Loadcase 2104 MIN-MYY QUAD Forces in

LRY Quadrilat , 1 cm 3D = 20.000 kNm/m (Min=-28) (Max=4)

D
sestra

INGENIERIA Y ARQUITECTURA

0.502
0.906
0.962

N<x =
IR

1 44
0.502
0.906
0.962

N=<x =
IR

PAGE 17
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z Shear force
LXY Quadrilate

z Shear force
LXY Quadrilate

Esfuerzos LC y ELU

D
sestra

INGENIERIA Y ARQUITECTURA

v-x in local x from middle of element N, Loadcase 2107 MAX-VX QUAD Forces in
from -6 to 48 step 1 kN/m

v-y in local y from middle of element, Loadcase 2109 MAX-VY QUAD Forces
, from -53 to 161 step 5 kN/m

N<x =

I

N=<x =

I

0.502
0.906
0.962

z Shear force v-x in local x from middle of element ™S, Loadcase 2108 MIN-VX QUAD Forces

LXY Quadrilate

z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces

LiY Quadrilate

from -50 to 2 step 1 kN/m

N<x =
IR
o
I
S
N

, from -163 to 51 step 5 kN/m

N=<x =
I
o
I
S
N

PAGE 18

ANEJO 4 [C.202518



D
sestra

INGENIERIA Y ARQUITECTURA

z Shear force v-x in local x from middle of element ™, Loadcase 2107 MAX-VX QUAD Forces in M1 : 44 z Shear force v-x in local x from middle of element ™S, Loadcase 2108 MIN-VX QUAD Forces in M1 : 46
LXY Quadrilate , 1 cm 3D = 5.0000 kN/m (Min=-2) (Max=5) c:g-ggé LXY Quadrilate , 1 cm 3D = 10.000 kN/m (Min=-12) (Max=1) c:g-ggé
Z * 0.962 Z * 0.962
—102.27 __az.68
98.03 31.59
94.53 28.08
91.02 24.57
87.52 21.06
84.02 17.55
80.52 14.04
77.02 10.53
73.52 7.02
70.02 3.51
66.52 0.00
63.02 -3.51
59.52 -7.02
56.02 -10.53
52.51 -14.04
49.01 -17.55
45.51 -21.06
42.01 -24.57
38.51 -28.08
35.01 -31.59
28.01 -38.61
24.51 -42.12
21.01 -45.63
17.50 -49.14
14.00 -52.65
10.50 -56.16
7.00 -59.67
3.50 -63.18
0.00 -66.69
-70.20
-7.00 -73.71
-10.50 =77.22
-14.00 -80.73
-17.50 -84.24
-21.01 -87.75
-24.51 -91.26
-28.01 -94.77
-31.51 -98.28
-35.01 -101.79
—=a7.78 10272
z Shear force v-y in local y from middle of element, Loadcase 2109 MAX-VY QUAD Forces in M1 : 48 z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces in M1 : 46
L’KY Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-38) (Max=102) c : g-ggé LXY Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-103) (Max=38) c : g-ggé
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 19

ANEJO 4 [C.202518



z Membrane force

Y in quadrilat

z Membrane force n-yy in local y from middle of element, Loadcase 2113

L?Y Quadrilat

Esfuerzos LC y ELU

s}
sestra

INGENIERIA Y ARQUITECTURA

from -3 to 36 step 1 kN/m

n-xx in local x from middle of element N, Loadcase 2111 MAX-NXX QUAD Forces

, from -54 to 38 step 2 kN/m

MAX-NYY QUAD Forces in

N=<x =

I

T 44 z Membrane force n-xx

0.502 LXY in Quadrilat

D 44 z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in

0.502 LiY Quadrilat
0.906
0.962

, from -70 to 4 step 2 kN/m

local x from middle of element N, Loadcase 2112 MIN-NXX QUAD Forces

0.502
0.906
0.962

N<x =
IR

, from -221 to -1 step 6 kN/m
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s}
sestra

NGENIERIA Y ARQUITECTURA

—25.68 —2.41
24.97 1.68
24.31 o 1.12
23.65 0.56
23.00 0.00
22.34 -0.56
21.68 -1.12
21.03 -1.68
20.37 -2.24
19.71 -2.80
19.05 -3.36
18.40 -3.93
17.74 -4.49
17.08 -5.05
16.43 -5.61
15.77 -6.17
15.11 -6.73
14.46 -7.29
13.80 -7.85
13.14 -8.41
11.83 -9.53
11.17 -10.09
10.51 - -10.66
9.86 -11.22
9.20 -11.78 \
8.54 | -12.34
7.88 - 7 -12.90 |
6.57 ﬂ h -14.02 ‘
5.91 ‘ ——- -14.58
5.26 - . -15.14
4.60 ‘ -15.70 ‘
3.94 -16.26
3.29 ‘ -16.82
2.63 -17.39 ‘J
1.97 ‘ -17.95 I -
1.31 ~L -18.51
0.66 -19.07
0.00 -19.63
—=0.60 —=19.96
z Membrane force n-xx in local x from middle of element ™, Loadcase 2111 MAX-NXX QUAD Forces M1 : 44 z Membrane force n-xx in local x from middle of element ™, Loadcase 2112 MIN-NXX QUAD Forces M1 : 48
LXY in Quadrilat , 1 cm 3D = 20.000 kN/m (Min=-1) (Max=26) é : g-ggé LXY in Quadrilat , 1 cm 3D = 10.000 kN/m (Min=-20) (Max=2) é : g-ggé
Z * 0.962 Z * 0.962
-9.58 e -26.75
-10.46 o~ -29.18
-11.33 . -_29 -31.61
-12.20 N 5 ~ -34.04
-13.07 h -36.47
-13.94 -38.90
-14.81 -41.33
-15.68 -43.76
-16.56 -46.20
-17.43 -48.63
-18.30 -51.06
-19.17 -53.49
-20.04 -56.92
-20.91 -58.35
-21.78 -60.78
-22.66 -63.22
-23.53 -65.65
-24.40 -68.08
-25.27 -70.51
-27.01 -75.37
-27.88 -77.80
-28.75 - -80.24 -
-29.63 -82.67
-30.50 -85.10
-31.37 -87.53
-32.24 -89.96
-33.11 -92.39
-33.98 -94.82
-34.85 -97.25
-35.73 -99.69
-36.60 -102.12
-37.47 -104.55
-38.34 -106.98
-39.21 . -109.41
-40.08 ———— -111.84
-40.95 — -114.27
-41.82 -116.71
-42.70 -119.14
—=43.05 =119 84
z Membrane force n-yy in local y from middle of element, Loadcase 2113 MAX-NYY QUAD Forces in M1 : 44 z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in M1 : 44
L’XY Quadrilat , 1 cm 3D = 50.000 kN/m (Min=-43) (Max=-8) c : g-ggé L,)—(Y Quadrilat , 1 cm 3D = 100.00 kN/m (Min=-120) (Max=-23) c : g-ggé
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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4

[

Armado

Quadrilateral Elements , Direction of prescribed upper Principal reinforcements (1st layer)

C D

Visible QUAD surface top/bottom in Element

N=<x =

N<x =

I

I

1 44 z
0.502 Y
0.906 LX

0.962

)

1 44
0.502
0.906
0.962

sest‘l‘;‘a_(‘ |

Quadrilateral Elements , Direction of prescribed upper Cross reinforcements (2nd layer) (

1 44
0.502
0.906
0.962

N<x =
IR

PAGE 1

ANEJO 4
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Armado

Quadrilateral Elements , upper Principal reinforcements (1st layer)

design

from 0.00 to 0.9 step 0.0 cm2/m

™, Design Case 1 ULS

Quadrilateral Elements , lower Principal reinforcements

design

, from 0.00 to 1.4 step 0.0 cm2/m

(1st layer)

~

Design Case 1 ULS

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

©C00O0 0000000 RRLEREREELEEEPEENNNNNNNNNNNNG ©®®

OO0 O0000000000O0RRLRREERRE PEEREEEEENNNNNNNNNNN

[

sestra

NGENIERIA Y ARQUITECTURA

4

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

from 0.00 to 3.4 step 0.1 cm2/m

0.331
0.990
0.954

N<x =
IR

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 2.8 step 0.1 cm2/m

0.502
0.906
0.962

N=<x =
IR

PAGE 2
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641
624
608
592
575
559
542
526
509
493
477
460

427
411
394
378
345
329
312
296
279
263
246
230
214
197
181
164
148
131
115
099
082
066
049

©C000 0000000000000 00 OO00000000000000000

Armado

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , upper Principal reinforcements (1st layer)

design

, from 0.0 to 0.7 step 0.0 cm2/m

™, Design Case 1 ULS

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , lower Principal reinforcements (1st layer)

design

, from 0.00 to 0.9 step 0.0 cm2/m

™, Design Case 1 ULS

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

0000 0000000000000 00 0000 RRREREREREREREERR BE R

©CO00000000000000000 OO000000000000000kF

D
sestra

INGENIERIA Y ARQUITECTURA

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 1.6 step 0.0 cm2/m

0.331
0.990
0.954

N<x =
IR

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 1.1 step 0.0 cm2/m

0.502
0.906
0.962

N=<x =
IR
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Armado

Quadrilateral Elements , upper Principal reinforcements (1st layer)

the crack width design

from 0.00 to 1.8 step 0.0 cm2/m

™, Design Case 2 After

Quadrilateral Elements ,
the crack width design

lower Principal reinforcements (1st layer)
, from 0.00 to 2.9 step 0.1 cm2/m

™, Design Case 2 After

I

I

0.502
0.906
0.962

Quadrilateral Elements , upper Cross reinforcements (2nd

crack width design

Quadrilateral Elements ,

crack width design

from 0.00 to 6.8 step 0.2 cm2/m

, from 0.00 to 5.8 step 0.1 cm2/m

sestra

N

layer), Design Case 2 After the

lower Cross reinforcements (2nd layer), Design Case 2 After the

N<x =

N=<x =

NIERIA Y ARQUITECTURA

0.358
0.979
0.956

I

I
<)
@
<]
N

PAGE 4
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©C00 0 0000000000000 00 OCO000O00RRLRERERERRERER BE R
5
p

Armado

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , upper Principal reinforcements (1st layer)

the crack width design

, from 0.1 to 1.4 step 0.0 cm2/m

™, Design Case 2 After

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements ,
the crack width design

lower Principal reinforcements (1st layer)
, from 0.00 to 1.8 step 0.0 cm2/m

™, Design Case 2 After

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

OO0 000000000 RLEREELERE EPEELEENNNNNNNNNNNNN®

OO0 00000000000 00O0RRE RPREREEREEREEERERERENNNN

s
sestra

NGENIERIA Y ARQUITECTURA

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 2 After the

crack width design

, from 0.00 to 3.1 step 0.1 cm2/m

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements ,

crack width design

, from 0.00 to 2.2 step 0.1 cm2/m

lower Cross reinforcements (2nd layer), Design Case 2 After the

0.358
0.979
0.956

N<x =
IR

0.502
0.906
0.962

N=<x =
IR
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INGENIERIA Y ARQUITECTURA

155.00 155.00

-66

-24
125.00 140.00
125.00
0.00 0.00
-43
-125.00 -125.00
-155.00 -155.00
z Shear force v-y in local y from middle of element, Loadcase 2109 Y QUAD Forces in M1 : 35 z Shear force v-y in local y from middle of element, Loadcase 21 MIN-VY QUAD Forces in M1 : 46
*—Y Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-49) (Max=141) *—Y Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-138) (Max=49)

Armado
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10.3.- OoDT 3

Se realiza un modelo FEM en 3D con elementos tipos placa.

5%

LT3

£ SOFiSTIK k“ﬁj

A continuacioén, se muestra los resultados incluyendo:

1.

2.

Tablas con el calculo de la armadura minima y la resistencia a cortante sin armadura.
Caracteristicas del modelo FEM.

Reacciones en el terreno por caso de cargay en ELS.

Esfuerzos por caso de carga y ELU.

Armado.

Cuantias minimas

fck =30 Mpa
Canto (m) Cuantia (cm2/m) s=15cm-->0 s=20cm-->J
0.25 4.2 12 12
0.35 5.8 12 16
04 6.7 12 16
Cortante sin armadura
MATERIALES
fck (Mpa) 30
fyk (Mpa) 500
fya (Mpa) 435
fct,m (Mpa) 29
DIMENSIONES
b0 (m) 1
H (m) 0.3
d (m) 0.25
CAPACIDAD SIN ARM
3 1.89
k 1.89
Vu2 min (kN) EHE 179
VRd,c min (kN) CE 125

0
sestra

INGENIERIA Y ARQUITECTURA

ANEJO 4

| C.202518



z Structure

350.0

300.0

z Quadrilateral Elements ,

Caracteristicas del modelo

Average plate thickness in mm (Max=350)

N<x =

N=<x =

I

I

: 43
0.502
0.906
0.962

: 43
0.502
0.906
0.962

z Quadrilateral Elements , Number of group (Max=50)

10300‘

N
|
I
I
I
|
|
I
I
|
|
I

LIlO 00| 10900

g g
103q0 10900 10000
8 10900
E
10000

z Elastic bedding in Element in kN/m3 (Max=10000)

|
|
\
\
\
\
J

o

sestra

NGENIERIA Y ARQUITECTURA

N<x =

N=<x =

I

* 0.502
* 0.906
* 0.962

: 43
0.502
0.906
0.962

PAGE 1
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D
sestra

INGENIERIA Y ARQUITECTURA

z All loads, Loadcase 1 Peso propio , (1 cm 3D = unit) QUAD-Area dead load in global Z in M1 : 53 z All loads, Loadcase 2 Peso tierras , (1 cm 3D = unit) Free area load (force) in global Z M1 : 49
LXY Element (Unit=5.0 kN/m2 T—) (Min=-8.8) (Max=-7.5) X050 LXY (Unit=5.0 kN/m2 T—=) (Min=-6.0) (Max=-6.0) X050
Z * 0.962 Z * 0.962

| |

|

\ !

\ \

\ \

> 2
z All loads, Loadcase 3 Peso aglomerado , (1 cm 3D = unit) Free area load (force) in global M1 : 48 z All loads, Loadcase 4 Rozamiento negativo , (1 cm 3D = unit) Free area load (force) in M1 :51
L,XY Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X 20502 L)—(Y global Z (Unit=0.5 kN/m2 T—=) (Min=-0.7) (Max=-0.7) X 20502
Z * 0.962 Z * 0.962

Caracteristicas del modelo

PAGE 2
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s
sestra

NGENIERIA Y ARQUITECTURA

1
' |
— |
> i
|
|
|
|
|
|
| :
| |
|
|
|
J |
2 \ \
¥ | |
| I
L
z All loads, Loadcase 5 Empuje tierras , (1 cm 3D = unit) Free area load (force) in global M1 : 44 z All loads, Loadcase 6 Sobrecarga uso terraplenes 1 , (1 cm 3D = unit) Free area load M1 : 43
LXY Y (Unit=10.0 kN/m2 ‘|>) (Min=-18.5) (Max=18.5) é:g-ggé LXY (force) in global Y (Unit=1.0 kN/m2 ‘|>) (Max=1.6) é:g-ggé
Z * 0.962 Z * 0.962
-l
Z
I
|
|
|
|
|
|
i L
| S |
| I
! " } ‘
\ | |
\ ‘ \
L } | |
/ J
l
z All loads, Loadcase 7 Sobrecarga uso terraplenes 2 , (1 cm 3D = unit) Free area load M1 : 44 z All loads, Loadcase 8 Sobrecarga uniforme , (1 cm 3D = unit) Free area load (force) in M1 : 48
L,XY (force) in global Y (Unit=1.0 kN/m2 T—=) (Min=-1.6) (Max=-1.6) X > 0.502 L,)—(Y global Z (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X » 0.502
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 3
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4

z

65

65

All loads, Loadcase 9 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M
LXY KNI ) (Max=65) X
z
n
©
n
© 0
©
l ‘
|
|
¥
| |
| i
'
| I
‘ |
| I
| |
|
‘ |
| i
i ‘ |
|
. |
| |
i |
‘ \
|
| \
| |
I ! |
L ‘ |
| J
|
|
L
All loads, Loadcase 11 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M
Y kB ) (rax=65) x
z

Caracteristicas del modelo

I

I

t 47
0.502
0.906
0.962

51
0.502
0.906
0.962

v All loads, Loadcase 10 Carro

LXY KN-J— ) (Max=65)

z All loads, Loadcase 12 Carro

L,)—(Y KN ) (Max=65)

65

sestra

AY A

65

65

(1 cm 3D = unit) Free single load (force) vector (Unit=50

<« 68—65
65

(1 cm 3D = unit) Free single load (force) vector (Unit=50

TEC

N<x =

I

N=<x =

I

: 50
0.502
0.906
0.962

52
0.502
0.906
0.962

PAGE 4
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sestra

A Y ARC

65

65
o  4——6%—65
65
65

v All loads, Loadcase 13 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 : 53 z All loads, Loadcase 14 Carro , (1 cm 3D = unit) Free single load (force) vector (Unit=50 M1 53
LXY KNI ) (Max=65) X * 0.502 LXY KNI ) (Max=65) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962

Caracteristicas del modelo
PAGE 5
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33

M1

, from -1 to O step 0 kN/m2

, Loadcase 4 Rozamiento negativo

o

Bedding stress in Node

33y
+ox

M1

, from -6 to 1 step 0 kN/m2

, Loadcase 3 Peso aglomerado

O

Node

Bedding stress in

Reacciones terreno LC y ELS
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02675~

€875~
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158" v~

99" v~
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1627V~

, from -4 to 4 step 0O
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sy e-

8se"e-
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58672~
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21972~

6€272-

250°2-

998" T~

61971~
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908" T~

6TT T~

£€6°0-

ovL 0~

, Loadcase 6 Sobrecarga uso terraplenes 1

09570~

o

€170~

18170~

00070

28170

£.£70

09570

orL 0

£€6°0

6TT°T

Bedding stress in Node

Y
3y kN/m2

33

M1

s

2z -

00"t~

8L7e-

ss e~

£ee-

TTe-

6872~

1972

vriz-

2z e

00"z~

8L T~

SS°T-

0 to O step 0 kN/m2

€8T~

T

6870~

from

2970~

vy~

0070

2z0

vro

1970

6870

, Loadcase 5 Empuje tierras

3
3
o

Node
=
b
&

00t

Ty

Bedding stress in
o
®
@

33

M1

, from -6 to 1 step 0 kN/m2

Bedding stress in Node <>, Loadcase 8 Sobrecarga uniforme

33y
P

M1

, from -4 to 4 step 0O

, Loadcase 7 Sobrecarga uso terraplenes 2

Bedding stress in Node ()

3y KN/m2

Reacciones terreno LC y ELS
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Loadcase 11 Carro
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Bedding stress in Node
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Bedding stress in Node C), Loadcase 9 Carro

33

M1

, from -92 to 58 step 4 kN/m2

Loadcase 14 Carro

Bedding stress in Node <>

33y
P

M1

-87 to 22 step 3 kN/m2

from

Loadcase 12 Carro

O

Bedding stress in Node

Reacciones terreno LC y ELS
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Bedding stress in Node C}, Loadcase 1118 MINR-P QUAD Bedding Stresses

step 4 kN/m2
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from -57 to 51

Bedding stress in Node C), Loadcase 1117 MAXR-P QUAD Bedding Stresses

step 3 kN/m2
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Bedding stress in Node $ , Loadcase 1118 MINR-P QUAD Bedding Stresses
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159

z Bending moment m-xx in local x in Node, Loadcase 1 Peso propio
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i
R

z Bending moment m-xx in local x in Node, Loadcase 2 Peso tierras
%Y kNm/m

Esfuerzos LC y ELU

, from -2 to 3 step 0 kNm/m

, from -1 to O step 0O

N<x =

N=<x =

I

I

0.962
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z Bending moment m-yy

z Bending moment m-yy i
%Y kNm/m

local y in Node, Loadcase 1 Peso propio

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -7 to 7 step 0 kNm/m

local y in Node, Loadcase 2 Peso tierras

, from -2 to 1 step 0

N<x =

N=<x =
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s}
sestra

INGENIERIA Y ARQUITECTURA

0.4z —1.24
0.34 1.13
0.32 1.058
0.30 0.98
0.28 0.90
0.26 0.83
0.24 0.75
0.22 0.68
0.19 0.60
0.17 0.53
0.15 0.45
0.13 0.38
0.11 0.30
0.09 0.23
0.06 0.15
0.04 0.08
0.02 0.00
0.00 -0.08
-0.02 -0.15
-0.04 -0.23
-0.09 -0.38
-0.11 -0.45
-0.13 -0.53
-0.15 -0.60
-0.17 -0.68
-0.19 -0.75
-0.22 -0.83
-0.24 -0.90
-0.26 -0.98
-0.28 -1.05
-0.30 -1.13
-0.32 -1.21
-0.34 -1.28
-0.37 -1.36
-0.39 -1.43
-0.41 -1.51
-0.43 -1.58
-0.45 -1.66
-0.47 -1.73
—=0.49 —=1.77
z Bending moment m-xx in local x in Node, Loadcase 3 Peso aglomerado , from 0 to O step O M1 : 43 z Bending moment m-yy local y in Node, Loadcase 3 Peso aglomerado , from -2 to 1 step O M1 : 43
Y Kknm/m x =052 Loy knm/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—0.052 0174
0.048 0.158
0.045 0.148
0.042 0.137
0.039 0.127
0.036 0.116
0.033 0.105
0.030 0.095
0.027 0.084
0.024 0.074
0.021 0.063
0.018 0.053
0.015 0.042
0.012 0.032
0.009 0.021
0.006 0.011
0.003 0.000
0.000 -0.011
-0.003 -0.021
-0.006 -0.032
-0.012 -0.053
-0.015 -0.063
-0.018 -0.074
-0.021 -0.084
-0.024 -0.095
-0.027 -0.105
-0.030 -0.116
-0.033 -0.127
-0.036 -0.137
-0.039 -0.148
-0.042 -0.158
-0.045 -0.169
-0.048 -0.179
-0.051 -0.190
-0.054 -0.200
-0.057 -0.211
-0.060 -0.221
-0.063 -0.232
-0.066 -0.243
—-0.068 —=0.248
z Bending moment m-xx in local x in Node, Loadcase 4 Rozamiento negativo , from 0 to O M1 : 43 z Bending moment m-yy in local y in Node, Loadcase 4 Rozamiento negativo , from 0 to O M1 : 43
LY step 0 knm/m xxo0.502 Loy step 0 kNm/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 2
ANEJO 4 [C.202518



z Bending moment m-xx in local x in Node, Loadcase 5 Empuje tierras , from -5 to 2 step 0

LXY kNm/m

cocoocoocooooooo0o00
i
&

z Bending moment m-xx in local x in Node, Loadcase 6 Sobrecarga uso terraplenes 1
LKY to 1 step 0 kNm/m

Esfuerzos LC y ELU

from
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z Bending moment m-yy
LXY kNm/m
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z Bending moment m-yy i
LRY to 1 step 0 kNm/m

o

sestra

INGENIERIA Y ARQUITECTURA

local y in Node, Loadcase 5 Empuje tierras , from -7 to 6 step 0

local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1

from -2

N<x =

N=<x =

0.502
0.906
0.962

R
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z Bending moment m-xx in local x in Node, Loadcase 7 Sobrecarga uso terraplenes 2

LXY to 1 step 0 kNm/m
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z Bending moment m-xx in local x in Node, Loadcase 8 Sobrecarga uniforme
LKY step O kNm/m

Esfuerzos LC y ELU

from

, from 0

0 toO

N<x =

I

N=<x =

I

0.502
0.906
0.962

z Bending moment m-yy
LXY to 2 step 0 kNm/m

z Bending moment m-yy i
LRY step O kNm/m

local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

o

sestra

INGENIERIA Y ARQUITECTURA

from -1

local y in Node, Loadcase 8 Sobrecarga uniforme , from -2 to 1

N<x =

N=<x =

0.502
0.906
0.962

R
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s}
sestra

INGENIERIA Y ARQUITECTURA

—6.19 —14.62

5.87 13.19
5.60 12.37
5.34 11.54
5.07 10.72
4.80 9.89
4.54 9.07
4.27 8.25
4.00 7.42
3.74 6.60
3.47 5.77
3.20 4.95
2.94 4.12
2.67 3.30
2.40 2.47
2.14 1.65
1.87 0.82
1.60 0.00
1.33 -0.82
1.07 -1.65
0.53 -3.30
0.27 -4.12
0.00 -4.95
-5.77
-0.53 -6.60
-0.80 -7.42
-1.07 -8.25
-1.33 -9.07
-1.60 -9.89
-1.87 -10.72
-2.14 -11.54
-2.40 -12.37
-2.67 -13.19
-2.94 -14.02
-3.20 -14.84
-3.47 -15.67
-3.74 -16.49
-4.00 -17.32
-4.27 -18.14
=4.48 —=18.36

z Bending moment m-xx in local x in Node, Loadcase 9 Carro , from -4 to 6 step 0O kNm/i M1 : 43 z Bending moment m-yy local y in Node, Loadcase 9 Carro , from -18 to 15 step 1 kNm/i M1 : 43

Y X * 0.502 LXY X * 0.502

Y * 0.906 Y * 0.906

Z * 0.962 Z * 0.962

Esfuerzos LC y ELU
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z Shear force v-x in local x in Node, Loadcase 1 Peso propio

z Shear force v-x in local x in Node,

Esfuerzos LC y ELU

Loadcase 2 Peso tierras

, from -24 to 15 step 1 kN/m

, from -6 to 4 step 0 kN/m

N<x =

I

N=<x =

I

0.502
0.906
0.962

Shear force v-y in local y in Node, Loadcase 1 Peso prop

o

sestra

INGENIERIA Y ARQUITECTURA

, from -21 to 50 step 2 kN/m

Shear force v-y in local y in Node, Loadcase 2 Peso tierras

, from -10 to 11 step 1 kN/m

N<x =

N=<x =

0.502
0.906
0.962

R

PAGE 6

ANEJO 4

[C.202518



CO0O0ORREEENNNNW®
o
&

z Shear force v-x in local x in Node, Loadcase 3 Peso aglomerado , from -5 to 4 step 0 kN/m

z Shear force v-x in local x in Node, Loadcase 4 Rozamiento negativo
Ky km

Esfuerzos LC y ELU

, from -1 to 1 step 0

N=<x =

I

I

0.502
0.906
0.962

s}
sestra

INGENIERIA Y ARQUITECTURA

z Shear force v-y in local y in Node, Loadcase 3 Peso aglomerado , from -8 to 9 step 0 kN/m

z Shear force v-y in local y in Node, Loadcase 4 Rozamiento negativo
LY k/m

, from -1 to 1 step 0O

N=<x =

0.502
0.906
0.962

R
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s}
sestra

INGENIERIA Y ARQUITECTURA

—32.63 —20.93
30.72 18.09
29.54 16.58
28.35 15.08
27.17 13.57
25.99 12.06
24.81 10.55
23.63 9.05
22.45 7.54
21.27 6.03
20.08 4.52
18.90 3.02
17.72 1.51
16.54 0.00
15.36 -1.51
14.18 -3.02
13.00 -4.52
11.81 -6.03
10.63 -7.54
9.45 -9.05
7.09 -12.06
5.91 -13.57
4.73 -15.08
3.54 -16.58
2.36 -18.09
1.18 -19.60
0.00 -21.11
-22.61
-2.36 -24.12
-3.54 -25.63
-4.73 -27.14
-5.91 -28.65
-7.09 -30.15
-8.27 -31.66
-9.45 -33.17
-10.63 -34.68
-11.81 -36.18
-13.00 -37.69
-14.18 -39.20
—=14.63 —=39.38
z Shear force v-x in local x in Node, Loadcase 5 Empuje tierras , from -15 to 33 step 1 kN/m M1 : 43 z Shear force v-y in local y in Node, Loadcase 5 Empuje tierras , from -39 to 21 step 2 kN/m M1 : 43
Y X * 0.502 ny X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962

z Shear force v-x in local x in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -2 to M1 : 43 z Shear force v-y in local y in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -4 to M1 : 43
LY 3 step 0 k/m x*x0.502 Loy 3 step 0 kn/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962

Esfuerzos LC y ELU
PAGE 8

ANEJO 4 [C.202518



z Shear force v-x in local x in Node, Loadcase 7 Sobrecarga uso terraplenes 2 , from -1 to

gy 2 step 0 kn/m

z Shear force v-x in local x in Node, Loadcase 8 Sobrecarga uniforme
[

Esfuerzos LC y ELU

, from -5 to 4 step 0

N<x =

I

N=<x =

I

0.502
0.906
0.962

z Shear force v-y in local y in Node, Loadcase 7 Sobrecarga uso terraplenes 2

gy 3 step 0 kn/m

z Shear force v-y in local y in Node, Loadcase 8 Sobrecarga uniforme
gy Kk

o

sestra

INGENIERIA Y ARQUITECTURA

from

-2 to

, from -8 to 9 step 0

N<x =

N=<x =

0.502
0.906
0.962

R
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s}
sestra

INGENIERIA Y ARQUITECTURA

—30.14 —90.95
26.49 86.86
24.45 83.76
22.42 80.66
20.38 77.55
18.34 74.45
16.30 71.35
14.26 68.25
12.23 65.15
10.19 62.04
8.15 58.94
6.11 55.84
4.08 52.74
2.04 49.63
0.00 46.53
-2.04 43.43
-4.08 40.33
-6.11 37.23
-8.15 34.12
-10.19 31.02
-14.26 24.82
-16.30 21.72
-18.34 18.61
-20.38 15.51
-22.42 12.41
-24.45 9.31
-26.49 6.20
-28.53 3.10
-30.57 0.00
-32.60
-34.64 -6.20
-36.68 -9.31
-38.72 -12.41
-40.76 -15.51
-42.79 -18.61
-44.83 -21.72
-46.87 -24.82
-48.91 -27.92
-50.95 -31.02
=51.38 —=33.14
z Shear force v-x in local x in Node, Loadcase 9 Carro , from -51 to 30 step 2 kN/m M1 : 43 z Shear force v-y in local y in Node, Loadcase 9 Carro , from -33 to 91 step 3 kN/m M1 : 43
Y X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 10

ANEJO 4 [C.202518



s}
sestra

INGENIERIA Y ARQUITECTURA

1587 —14.98
15.00 14.15
14.21 13.60
13.42 13.06
12.63 12.51
11.84 11.97
11.05 11.43
10.26 10.88
9.47 10.34
8.68 9.79
7.89 9.25
7.10 8.70
6.32 8.16
5.53 7.62
4.74 7.07
3.95 6.53
3.16 5.98
2.37 5.44
1.58 4.90
0.79 4.35
0.00 3.26
-1.58 2.72
-2.37 2.18
-3.16 1.63
-3.95 1.09
-4.74 0.54
-5.53 0.00
-6.32
-7.10 -1.09
-7.89 -1.63
-8.68 -2.18
-9.47 -2.72
-10.26 -3.26
-11.05 -3.81
-11.84 -4.35
-12.63 -4.90
-13.42 -5.44
-14.21 -5.98
-15.00 -6.53
—=15.71 —=6.79
z Membrane force n-xx in local x in Node, Loadcase 1 Peso propio , from -16 to 16 step 1 M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 1 Peso propio , from -7 to 15 M1 : 43
[ x =052 Loy step 1 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
z Membrane force n-xx in local x in Node, Loadcase 2 Peso tierras , from -6 to 4 step 0 kN/m M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 2 Peso tierras , from -2 to 4 M1 : 43
LZY X * 0.502 LZY step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 11
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s}
sestra

INGENIERIA Y ARQUITECTURA

—3.04 —3.39
2.69 3.16
2.50 3.03
2.30 2.90
2.11 2.76
1.92 2.63
1.73 2.50
1.54 2.37
1.34 2.24
1.15 2.11
0.96 1.97
0.77 1.84
0.58 1.71
0.38 1.58
0.19 1.45
0.00 1.32
-0.19 1.18
-0.38 1.058
-0.58 0.92
-0.77 0.79
-1.15 0.53
-1.34 0.39
-1.54 0.26
-1.73 0.13
-1.92 0.00
-2.11
-2.30 -0.26
-2.50 -0.39
-2.69 -0.53
-2.88 -0.66
-3.07 -0.79
-3.26 -0.92
-3.46 -1.05
-3.65 -1.18
-3.84 -1.32
-4.03 -1.45
-4.22 -1.58
-4.42 -1.71
-4.61 -1.84
=4.64 —=1.88
z Membrane force n-xx in local x in Node, Loadcase 3 Peso aglomerado , from -5 to 3 step O M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 3 Peso aglomerado , from -2 to 3 M1 : 43
Ly k/m x*0.502 Loy step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—0.426 —0.474
0.376 0.442
0.349 0.424
0.322 0.406
0.296 0.387
0.269 0.369
0.242 0.350
0.215 0.332
0.188 0.313
0.161 0.295
0.134 0.276
0.107 0.258
0.081 0.240
0.054 0.221
0.027 0.203
0.000 0.184
-0.027 0.166
-0.054 0.147
-0.081 0.129
-0.107 0.111
-0.161 0.074
-0.188 0.055
-0.215 0.037
-0.242 0.018
-0.269 0.000
-0.296
-0.322 -0.037
-0.349 -0.055
-0.376 -0.074
-0.403 -0.092
-0.430 -0.111
-0.457 -0.129
-0.484 -0.147
-0.511 -0.166
-0.537 -0.184
-0.564 -0.203
-0.591 -0.221
-0.618 -0.240
-0.645 -0.258
—=0.649 0263
z Membrane force n-xx in local x in Node, Loadcase 4 Rozamiento negativo , from -1 to O M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 4 Rozamiento negativo , from 0O M1 : 43
LY step 0 kn/m x*x0.502 LY to 0 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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s}
sestra

INGENIERIA Y ARQUITECTURA

—8.05 —22.62
6.98 21.40
6.20 20.61
5.43 19.82
4.65 19.03
3.88 18.23
3.10 17.44
2.33 16.65
1.55 15.86
0.78 15.06
0.00 14.27
-0.78 13.48
-1.55 12.68
-2.33 11.89
-3.10 11.10
-3.88 10.31
-4.65 9.51
-5.43 8.72
-6.20 7.93
-6.98 7.13
-8.53 5.55
-9.30 4.76
-10.08 3.96
-10.85 3.17
-11.63 2.38
-12.40 1.59
-13.18 0.79
-13.95 0.00
-14.73
-15.50 -1.59
-16.28 -2.38
-17.05 -3.17
-17.83 -3.96
-18.60 -4.76
-19.38 -5.55
-20.15 -6.34
-20.93 -7.13
-21.70 -7.93
-22.48 -8.72
—=22.95 —=9.09
z Membrane force n-xx in local x in Node, Loadcase 5 Empuje tierras , from -23 to 8 step 1 M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 5 Empuje tierras , from -9 to 23 M1 : 43
Ly k/m x =052 Loy step 1 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
182 241
1.54 2.06
1.39 2.00
1.23 1.93
1.08 1.87
0.93 1.80
0.77 1.74
0.62 1.68
0.46 1.61
0.31 1.55
0.15 1.48
0.00 1.42
-0.15 1.35
-0.31 1.29
-0.46 1.22
-0.62 1.16
-0.77 1.10
-0.93 1.03
-1.08 0.97
-1.23 0.90
-1.54 0.77
-1.70 0.71
-1.85 0.64
-2.00 0.58
-2.16 0.52
-2.31 0.45
-2.47 0.39
-2.62 0.32
-2.78 0.26
-2.93 0.19
-3.08 0.13
-3.24 0.06
-3.39 0.00
-3.55
-3.70 -0.13
-3.85 -0.19
-4.01 -0.26
-4.16 -0.32
-4.32 -0.39
=435 =041
z Membrane force n-xx in local x in Node, Loadcase 6 Sobrecarga uso terraplenes 1 , from -4 M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 6 Sobrecarga uso terraplenes 1 . M1 : 43
LY to 2 step 0 kn/m x*0.502 LY from 0 to 2 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 13
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s}
sestra

INGENIERIA Y ARQUITECTURA

—3.91 —0.92
2.974 0.81
2.864 0.73
2.754 0.66
2.644 0.59
2.534 0.51
2.423 0.44
2.313 0.37
2.203 0.29
2.093 0.22
1.983 0.15
1.873 0.07
1.762 0.00
1.652 -0.07
1.542 -0.15
1.432 -0.22
1.322 -0.29
1.212 -0.37
1.102 -0.44
0.991 -0.51
0.771 -0.66
0.661 -0.73
0.551 -0.81
0.441 -0.88
0.330 -0.95
0.220 -1.03
0.110 -1.10
0.000 -1.17
-1.25
-0.220 -1.32
-0.330 -1.39
-0.441 -1.47
-0.551 -1.54
-0.661 -1.61
-0.771 -1.69
-0.881 -1.76
-0.991 -1.83
-1.102 -1.91
-1.212 -1.98
—=1.216 —=2.01
z Membrane force n-xx in local x in Node, Loadcase 7 Sobrecarga uso terraplenes 2 , from -1 M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 7 Sobrecarga uso terraplenes 2 . M1 : 43
LXY to 3 step 0 kN/m X * 0.502 LXY from -2 to 1 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
—3.04 .39
2.69 3.16
2.50 3.03
2.30 2.90
2.11 2.76
1.92 2.63
1.73 2.50
1.54 2.37
1.34 2.24
1.15 2.11
0.96 1.97
0.77 1.84
0.58 1.71
0.38 1.58
0.19 1.45
0.00 1.32
-0.19 1.18
-0.38 1.058
-0.58 0.92
-0.77 0.79
-1.15 0.53
-1.34 0.39
-1.54 0.26
-1.73 0.13
-1.92 0.00
-2.11
-2.30 -0.26
-2.50 -0.39
-2.69 -0.53
-2.88 -0.66
-3.07 -0.79
-3.26 -0.92
-3.46 -1.05
-3.65 -1.18
-3.84 -1.32
-4.03 -1.45
-4.22 -1.58
-4.42 -1.71
-4.61 -1.84
=464 —=lss
z Membrane force n-xx in local x in Node, Loadcase 8 Sobrecarga uniforme , from -5 to 3 M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 8 Sobrecarga uniforme , from -2 M1 : 43
LY step 0 kn/m x*x0.502 LY to 3 step 0 kN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 14
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s}
sestra

INGENIERIA Y ARQUITECTURA

—48.98 —35.55
42.43 31.83
38.19 29.18
33.95 26.53
29.70 23.88
25.46 21.22
21.22 18.57
16.97 15.92
12.73 13.26
8.49 10.61
4.24 7.96
0.00 5.31
-4.24 2.65
-8.49 0.00
-12.73 -2.65
-16.97 -5.31
-21.22 -7.96
-25.46 -10.61
-20.70 -13.26
-33.95 -15.92
-42.43 -21.22
-46.68 -23.88
-50.92 -26.53
-55.16 -29.18
-59.41 -31.83
-63.65 -34.49
-67.89 -37.14
-72.14 -39.79
-76.38 -42.45
-80.62 -45.10
-84.87 -47.75
-89.11 -50.40
-93.35 -53.06
-97.60 -56.71
-101.84 -58.36
-106.08 -61.02
-110.33 -63.67
-114.57 -66.32
-118.81 -68.97
—=120.75 —=70.56
z Membrane force n-xx in local x in Node, Loadcase 9 Carro , from -121 to 49 step 4 kN/m M1 : 43 z Membrane shear force n-xy local xy in Node, Loadcase 9 Carro , from -71 to 36 step 3 M1 : 43
Y X * 0.502 ny KN/m X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
PAGE 15
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z Bending moment m-xx in local x from middle of element, Loadcase 2101
, from -2 to 11 step O kNm/m

LXY Quadrilat

z Bending moment m-yy in local y from middle of element, Loadcase 2103

LXY Quadrilat

Esfuerzos LC y ELU

MAX-MXX QUAD Forces in

, from -10 to 42 step 1 kNm/m

MAX-MYY QUAD Forces in

N<x =

N=<x =

I

: 43
0.502
0.906
0.962

z Bending moment m-xx

LXY Quadrilat

z Bending moment m-yy

LiY Quadrilat

s}
sestra

INGENIERIA Y ARQUITECTURA

, from -16 to 3 step O kNm/m

in local x from middle of element, Loadcase 2102 MIN-MXX QUAD Forces in

N<x =
IR
o
I
S
N

, from -41 to 8 step 1 kNm/m

in local y from middle of element, Loadcase 2104 MIN-MYY QUAD Forces in

PAGE 16
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D
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INGENIERIA Y ARQUITECTURA

43 z Bending moment m-xx in local x from middle of element, Loadcase 2102 MIN-MXX QUAD Forces in

0.502 Y uadrilat , 1 cm 3D = 5.0000 kNm/m (Min=-10 Max=2
0-502 gy @ ¢ ) (Max=2)
0.962

0.502
0.906
0.962

, 1 cm 3D = 5.0000 kNm/m (Min=-1) (Max=6)

N<x =
IR
N<x =
IR

2 -
2. |\
1.37 e

0 _b

: 45
0.502
0.906
0.962

43 z Bending moment m-yy in local y from middle of element, Loadcase 2104 MIN-MYY QUAD Forces in

0.502 Y uadrilat , 1 cm 3D = 20.000 kNm/m (Min=-24 Max=4
.02 Lpv g « ) (Max=4)
0.962

z Bending moment m-yy in local y from middle of element, Loadcase 2103 MAX-MYY QUAD Forces in
LKY Quadrilat , 1 cm 3D = 20.000 kNm/m (Min=-6) (Max=37)

N=<x =
I
N=<x =
I

Esfuerzos LC y ELU
PAGE 17
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z Shear force
LXY Quadrilate

z Shear force
LXY Quadrilate

Esfuerzos LC y ELU

v-x in local x from middle of element, Loadcase 2107
from -20 to 166 step 5 kN/m

MAX-VX QUAD Forces

v-y in local y from middle of element, Loadcase 2109
, from -30 to 400 step 11 kN/m

MAX-VY QUAD Forces

N<x =

I

N=<x =

I

z Shear force v-x in local x from middle of element, Loadcase 2108 MIN-VX QUAD Forces

LXY Quadrilate

z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces

LiY Quadrilate

D
sestra

INGENIERIA Y ARQUITECTURA

from -232 to 27 step 6 kN/m

0.502
0.906
0.962

N<x =
IR

, from -354 to 44 step 10 kN/m

N=<x =
I
o
I
S
N

PAGE 18
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INGENIERIA Y ARQUITECTURA

—66.21 —5.69
63.79 3.43 .
61.79 - ~ 1.71 -
59.80 B s 0.00
57.81 N -1.71
55.81 ~ -3.43
53.82 -5.14
51.83 -6.86
49.83 -8.57
47.84 -10.28
45.85 -12.00
43.85 -13.71
41.86 -15.42
39.87 -17.14
37.87 -18.85
35.88 -20.57
33.89 -22.28
31.89 -23.99
29.90 -25.71
27.91 \ -27.42
23.92 -30.85
21.93 \ -32.56
19.93 -34.28
17.94 | -35.99
15.95 | -37.70
13.95 L ‘ -39.42
11.96 < -41.13
9.97 ‘ -42.84
7.97 -44.56
5.98 ‘ -46.27
3.99 ‘ -47.99
1.99 J -49.70
0.00 . -51.41
-53.13
-3.99 -54.84
-5.98 -56.56
-7.97 -58.27
-9.97 -59.98
-11.96 -61.70
—=13.53 —=62.86
z Shear force v-x in local x from middle of element, Loadcase 2107 MAX-VX QUAD Forces in M1 : 43 z Shear force v-x in local x from middle of element, Loadcase 2108 MIN-VX QUAD Forces in M1 : 48
LXY Quadrilate , 1 cm 3D = 50.000 kN/m (Min=-14) (Max=66) c : g-ggé LXY Quadrilate , 1 cm 3D = 50.000 kN/m (Min=-63) (Max=6) c : g-ggé
Z * 0.962 Z * 0.962
—124.23 . 2137
120.50 - 16.28
116.85 - B 13.03
113.19 - - 9.77
109.54 6.51
105.89 f 3.26
102.24 0.00
98.59 -3.26
94.94 -6.51
91.29 -9.77
87.63 -13.03
83.98 -16.28
80.33 -19.54
76.68 -22.80
73.03 -26.05
69.38 -29.31
65.73 \ -32.56
62.07 N, -35.82
58.42 -39.08
54.77 \ -42.33
47.47 -48.85
43.82 -52.10
40.17 -55.36 :
36.51 | -58.62
32.86 | -61.87
29.21 L/ ‘ -65.13
25.56 -68.39
21.91 ‘ -71.64
18.26 -74.90
14.61 ‘ -78.15
10.95 ‘ -81.41
7.30 J -84.67
3.65 -87.92
0.00 -91.18
-94.44
-7.30 -97.69
-10.95 -100.95
-14.61 -104.21
-18.26 -107.46
-21.91 =108 88
z Shear force v-y in local y from middle of element, Loadcase 2109 MAX-VY QUAD Forces in M1 : 43 z Shear force v-y in local y from middle of element, Loadcase 2110 MIN-VY QUAD Forces in M1 : 49
LXY Quadrilate , 1 cm 3D = 100.00 kN/m (M -22) (Max=124) c : gggé LﬁY Quadrilate , 1 cm 3D = 100.00 kN/m (Min=-109) (Max=21) c : gggé
Z * 0.962 Z * 0.962
Esfuerzos LC y ELU
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D
sestra

INGENIERIA Y ARQUITECTURA

_67.56 508
64.60 0.00
62.75 -4.15
60.91 -8.29
59.06 -12.44
57.22 -16.58
55.37 -20.73
53.53 -24.87
51.68 -29.02
49.83 -33.16
47.99 -37.31
46.14 -41.46
44.30 -45.60
42.45 -49.75
40.61 -53.89
38.76 -58.04
36.91 -62.18
35.07 -66.33
33.22 -70.47
31.38 -74.62
27.69 -82.91
25.84 -87.06
23.99 -91.20
22.15 -95.35
20.30 -99.49
18.46 -103.64
16.61 -107.78
14.77 -111.93
12.92 -116.08
11.07 -120.22

9.23 -124.37
7.38 -128.51
5.54 -132.66
3.69 -136.80
1.85 -140.95
0.00 -145.09

-149.24
-3.69 -153.39
-5.54 -157.53

—=6.26 —=160.77

z Membrane force n-xx in local x from middle of element, Loadcase 2111 MAX-NXX QUAD Forces in M1 : 43 z Membrane force n-xx in local x from middle of element, Loadcase 2112 MIN-NXX QUAD Forces in M1 : 43

LXY Quadrilat , from -6 to 68 step 2 kN/m X * 0.502 LXY Quadrilat , from -161 to 5 step 4 kN/m X * 0.502

Y * 0.906 Y * 0.906

Z * 0.962 Z * 0.962

389

189.76 0.00
183.22 -27.29
176.67 -40.94
170.13 -54.59
163.59 -68.23
157.04 -81.88
150.50 -95.53
143.96 -109.17
137.41 -122.82
130.87 -136.47
124.33 -150.11
117.78 -163.76
111.24 -177.41
104.70 -191.05
98.15 -204.70
91.61 -218.35
85.06 -231.99
78.52 -245.64
71.98 -2569.29
58.89 -286.58
52.35 -300.23
45.80 -313.87
39.26 -327.52
32.72 -341.17
26.17 -354.81
19.63 -368.46
13.09 -382.11
6.54 -395.75
0.00 -409.40
-423.05
-13.09 -436.69
-19.63 -450.34
-26.17 -463.98
-32.72 -477.63
-39.26 -491.28
-45.80 -504.92
-52.35 -518.57
-58.89 -532.22
—=89 85 -545.86

z Membrane force n-yy in local y from middle of element, Loadcase 2113 MAX-NYY QUAD Forces in 43 z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in 43

LXY Quadrilat , from -60 to 202 step 7 kN/m LiY Quadrilat , from -546 to 0 step 14 kN/m

N=<x =
I
o
I
S
N
N=<x =
I
o
I
S
N

Esfuerzos LC y ELU
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z Membrane force n-xx in local x from middle of element, Loadcase 2111 MAX-NXX QUAD Forces in

LXY Quadrilat

z Membrane force n-yy in local y from middle of element, Loadcase
-28) (Max=48)

LKY Quadrilat

Esfuerzos LC y ELU

20.000 kN/m (Mi

50.000 kN/m (Mi

-5) (Max=30)

2113 MAX-NYY QUAD Forces in

N<x =

I

N=<x =

I

0.502
0.906
0.962

-31.90
-32.87
-33.84
-34.80
-35.77

—=36.02

z Membrane force n-xx in local x from middle of element, Loadcase 2112 MIN-NXX QUAD Forces in
20.000 kN/m (Min=-36) (Max=3)

LXY Quadrilat

-91.03
-93.31
-95.58
-97.86

-100.13
-102.41
-104.69
-106.96
-109.24
—=100.27

z Membrane force n-yy in local y from middle of element, Loadcase 2114 MIN-NYY QUAD Forces in
=-109) (Max=-18)

LKY Quadrilat

09f"

D
sestra

INGENIERIA Y ARQUITECTURA

N<x =

R

N=<x =

I

0.502
0.906
0.962

: 43
0.502
0.906
0.962
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v Quadrilateral Elements , Direction of prescribed upper Principal reinforcements (1st layer) M1 : 43 z Quadrilateral Elements , Direction of prescribed upper Cross reinforcements (2nd layer) ( M1 : 43
Y X * 0.502 Y X * 0.502
LX ¢ ) Y * 0.906 LX ) Y * 0.906
Z * 0.962 Z * 0.962
Batfom
Iop
z Visible QUAD surface top/bottom in Element M1 : 43
Y X * 0.502
Y * 0.906
Z * 0.962
Armado
PAGE 1
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2.93 472
2.85 4.60
2.78 4.49
2.70 4.37
2.63 4.25
2.56 4.13
2.48 4.01
2.41 3.90
2.34 3.78
2.27 3.66
2.19 3.54
2.12 3.42
2.05 3.31
1.97 3.19
1.90 3.07
1.83 2.95
1.75 2.83
1.68 2.72
1.61 2.60
1.53 2.48
1.39 2.24
1.32 2.12
1.24 2.01
1.17 1.89
1.10 1.77
1.02 1.65
0.95 1.53
0.88 1.42
0.80 1.30
0.73 1.18
0.66 1.06
0.58 0.94
0.51 0.83
0.44 0.71
0.37 0.59
0.29 0.47
0.22 0.35
0.15 0.24
0.07 0.12
0.00 _0.00
v Sector of system Quadrilateral Elements Group 40 50 M1 : 38 z Sector of system Quadrilateral Elements Group 40 50 M1 : 38
LXY Quadrilateral Elements , upper Principal reinforcements (1st layer), Design Case 2 After the é:g-ggé 'TY Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 2 After the é:g-g?g
crack width design , from 0.0 to 2.9 step 0.1 cm2/m Z * 0.962 crack width design , from 0.00 to 4.7 step 0.1 cm2/m Z * 0.956
a9 1.0 6.99
4.86 6.81
4.73 6.64
4.61 6.46
4.48 6.29
4.36 6.11
4.23 5.94
4.11 5.76
3.98 5.59
3.86 5.41
3.73 5.24
3.61 5.06
3.49 4.89
3.36 4.72
3.24 4.54
3.11 4.37
2.99 4.19
2.86 4.02
2.74 3.84
2.61 3.67
2.37 3.32
2.24 3.14
2.12 2.97
1.99 2.79
1.87 2.62
1.74 2.45
1.62 2.27
1.49 2.10
1.37 1.92
1.24 1.75
1.12 1.57
1.00 1.40
0.87 1.22
0.75 1.058
0.62 0.87
0.50 0.70
0.37 0.52
0.25 0.35
0.12 0.17
.00 .00
z Sector of system Quadrilateral Elements Group 40 50 M1 : 38 z Sector of system Quadrilateral Elements Group 40 50 M1 : 38
L’XY Quadrilateral Elements , lower Principal reinforcements (1st layer), Design Case 2 After the c:g-ggé L,)—(Y Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 2 After the c:g-ggé
crack width design , from 0.00 to 5.0 step 0.1 cm2/m Z * 0.962 crack width design , from 0.00 to 7.0 step 0.2 cm2/m Z * 0.962
Armado
PAGE 2
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Armado

Quadrilateral Elements , upper Principal reinforcements (1st layer), Design Case 1 ULS

design

from 0.00 to 2.7 step 0.1 cm2/m

Quadrilateral Elements , lower Principal reinforcements (1st layer), Design Case 1 ULS

design

, from 0.00 to 2.3 step 0.1 cm2/m

N<x =

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

CO0O0O00O0ORRLRREEEEEENNNNNNNWOWO ®WW®ASNSEDSSS
o
g

i

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

from 0.00 to 4.9 step 0.1 cm2/m

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 4.8 step 0.1 cm2/m

sestra

ENIERIA Y ARQUITECTURA

N<x =

N=<x =

0.331
0.990
0.954

I

I
<)
@
<]
N
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Armado

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , upper Principal reinforcements (1st layer), Design Case 1 ULS

design

, from 0.0 to 1.5 step 0.0 cm2/m

0.8

Sector of system Quadrilateral Elements Group 40 50
Quadrilateral Elements , lower Principal reinforcements (1st layer), Design Case 1 ULS

design

, from 0.00 to 2.3 step 0.1 cm2/m

N<x =

I

N=<x =

I

0.502
0.906
0.962

0.502
0.906
0.962

©C00O0 0000000000000 Rk PRERREREREREEELEREENNNNN

><1—N

OO0 O00000000RERERLEELEEEFEENNNNNNNNNNNNG®®®

(]
sestra

ENIERIA Y ARQUITECTURA

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 2.3 step 0.1 cm2/m

0.331
0.990
0.954

N<x =
IR

Sector of system Quadrilateral Elements Group 40 50

Quadrilateral Elements , lower Cross reinforcements (2nd layer), Design Case 1 ULS design

, from 0.00 to 3.4 step 0.1 cm2/m

0.502
0.906
0.962

N=<x =
IR

PAGE 4
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Armado

Quadrilateral Elements , upper Principal reinforcements (1st layer), Design Case 2 After the

crack width design

from 0.00 to 6.0 step 0.1 cm2/m

Quadrilateral Elements , lower Principal reinforcements (1st layer), Design Case 2 After the

crack width design

, from 0.00 to 5.0 step 0.1 cm2/m

N<x =

N=<x =

I

I

0.502
0.906
0.962

.
1]

.14

.62
.36

.84
.58

.06
.80
.54

.02
.76

9
9

9

9

8

8

8

8

7

7

7

7

6

6
6.24
5.98
5.72
5.46
4.94
4.68
4.42
a
3
3
3
3
2
2
2
2
1
1
1
1
0
0
0

.90
.64

12
.86
.60

.08
.82

.30
.04
.78

.26

sestra

z Quadrilateral Elements , upper Cross reinforcements (2nd layer), Design Case 2 After the

&—Y crack width design

COORFERENNNNOWWWARAS NUUNDOODNNINIDDDDOOO O
5
a

z Quadrilateral Elements ,

LXY crack width design

from 0.00 to 10.4 step 0.3 cm2/m

, from 0.00 to 10.0 step 0.3 cm2/m

lower Cross reinforcements (2nd layer), Design Case 2 After the

N<x =

N=<x =

ERIA Y ARQUITECTURA

0.358
0.979
0.956

I

I
<)
@
<]
N
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-180.00
180.00
125.00
0.00
-125.00
-180.00
=354 18

z Sector of system Group 30
LXY Shear force v-y in local y from middle of element &7, Loadcase 2109 MAX-VY QUAD Forces in
Quadrilate , from -13 to 180 step -180,-125,0,125,180 kN/m

D14 z Sector of system Group 30
LXY Shear force v-y in local y from middle of element 47, Loadcase 2110 MIN-VY QUAD Forces in
0.962 Quadrilate , from -180 to 15 step -180,-125,0,125,180 kN/m

N<x =
IR
o
I
S
N
N<x =
IR
o
I
S
N

Armado
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sestra

10.4.- ODT 4 Cuantias minimas
Se realizan dos modelos FEM en 3D con elementos tipos placa y tipo viga fck =30 Mpa
Un modelo para la seccién de contrapeso y voladizo. Canto (m) Cuantia (cm2/m) s=15cm-->0 s=20cm-->J
. e 0.25 4.2 12 12
£ SOFISTiK ~T;i;n?
0.35 5.8 12 16
04 6.7 12 16
Cortante sin armadura
MATERIALES
fck (Mpa) 30
L fy (Mpa) 500
fya (Mpa) 435
A continuacion, se muestra los resultados incluyendo: fct,m (Mpa) 2.9
1. Tablas con el calculo armadura minima, la resistencia a cortante sin armadura y estabilidad.
2. Caracteristicas del modelo.
DIMENSIONES
3. Reacciones en el terreno por caso de carga y en ELS.
b0 (m) 1
4. Esfuerzos por caso de cargay ELU.
H (m) 0.25
5. Armado.
d (m) 0.2
CAPACIDAD SIN ARM
€ 2.00
k 2.00
Vu2 min (kN) EHE 155
VRd,c min (kN) CE 108
ANEJO 4 | C.202518



Datos

Espesor contrapeso 1.05 m

Ancho paseo 4.3 m

Ancho ala voladizo 1.5 m

Ancho contrapeso 2.8 m

Ancho ala paseo 0 m

Ancho barandilla 0.3 m

Espesor losa 0.25 m

Sobrecarga 5 kN/m2

Eje camién 92.9 kN 130/1.4
Distancia ruedas 1.8 m

Vuelco V (kN) H(kN) M (kNm)
Voladizo 9.4 7.0
Sobrecarga voladizo 7.5 5.6
Camion 46.4 55.7
Empuje 6.76 2.9
Sobrecarga paramento 5.20 3.4
Contrapeso 91.0 127.4
Losa ala paseo 0.0 0.0
Camion 46.4 27.9
Mdest 74.7

Mest 155.3

FS 2.08

sestra_
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ERIA Y ARQUITECTURA

v Structure M1 : 64 z Quadrilateral Elements , Number of group (Max=1) M1 : 64
LXY X * 0.502 LXY X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
e _________________|
10000
10900 10000 Q00 [ 10000
10900 10000 10000
10000 10000 g
10000 10900 v ?
10$00 lOQOO lOgOO
10000 10000
10900 Q g
z Quadrilateral Elements , Average plate thickness in mm (Max=1300) M1 : 64 z Elastic bedding in Element in kN/m3 (Max=10000) M1 : 65
Y X * 0.502 L’)’(Y X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 1
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ERIA Y ARQUITECTURA

v All loads, Loadcase 1 Peso propio

, (1 cm 3D = unit) QUAD-Area dead load in global Z in M1 : 64 z All loads, Loadcase 2 Asfalto , (1 cm 3D = unit) Free area load (force) in global Z M1 : 64
LXY Element (Unit=20.0 kN/m2 T—) (Min=-32.5) (Max=-6.2) X050 LXY (Unit=5.0 kN/m2 T—=) (Min=-5.2) (Max=-1.9) X 0.502
Z * 0.962 Z * 0.962

z All loads, Loadcase 3 Empuje , (1 cm 3D = unit) Free line load (force) in global X M1:69 z All loads, Loadcase 4 SC Terraplen , (1 cm 3D = unit) Free line load (force) in global X M1:69
LXY (Unit=5.0 kN/m,Min=-6.8 Max=-6.8 1[::>), Free line load (moment) about global Y (Unit=5.0 c : gggé LﬁY (Unit=5.0 kN/m,Min=-5.2 Max=-5.2 4E:=>), Free line load (moment) about global Y (Unit=2.0 c : gggé
kNm/m, Max=5 .BEE==) Z * 0.962 kNm/m, Max=3 . [EE==) Z * 0.962

Caracteristicas del modelo
PAGE 2
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sestra

NGENIERIA Y ARQUITECTURA

v All loads, Loadcase 5 SCU1 , (1 cm 3D = unit) Free area load (force) in global Z M1 : 64 z All loads, Loadcase 6 SCU2 , (1 cm 3D = unit) Free area load (force) in global Z M1 : 64
LXY (Unit=5.0 kN/m2 T—) (Min=-5.0) (Max=-5.0) X050 LXY (Unit=5.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0) X050
Z * 0.962 Z * 0.962
o e
: (=}
(=}
N o ¥ e
: (=}
(=}
l q i I
z All loads, Loadcase 7 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 : 64 z All loads, Loadcase 8 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 : 64
Y Unit=20.0 kN = Max=40.0 X * 0.502 Y  (Unit=20.0 kN - Max=40.0 X * 0.502
L’X (Uni ) Qax ) Y * 0.906 L’X ¢ > (¢ ) Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
PAGE 3
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sestra

(=}
<
S
(=} [T}
< ©
(@)
0 <
T l
v All loads, Loadcase 9 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 : 64 z All loads, Loadcase 10 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 64
Y (Unit=20 kNI ) (Max=40 X * 0.502 Y (Unit=50 kN B ) (Max=65 X * 0.502
LX ¢ > (¢ ) Y * 0.906 LX ¢ > (¢ ) Y * 0.906
Z * 0.962 Z * 0.962
(=)
Q <
[T} < 0 8
n ©
© (@)
© (=) 0 <
8 N 10 ©
n
8 | 8 |
z All loads, Loadcase 11 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 : 64 z All loads, Loadcase 12 Camion Mant. , (1 cm 3D = unit) Free single load (force) vector M1 64
Y (Unit=50 kN ) (Max=65 X * 0.502 Y (Unit=50 kN W ) (Max=65 X * 0.502
LX ¢ > (¢ ) Y * 0.906 LX ¢ > (¢ ) Y * 0.906
Z * 0.962 Z * 0.962
Caracteristicas del modelo
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n
©
v All loads, Loadcase 13 Camion
LXY (Unit=50 kN ) (Max=65)
z All loads, Loadcase 15 Camion

gY  (Unit=50 kNP ) (iax=65)

Caracteristicas del modelo

Mant.

Mant.

65

65

65
«—40

«—/40

(1 cm 3D = unit) Free single load (force) vector

65
65
65
65

(1 cm 3D = unit) Free single load (force) vector

N<x =

I

N=<x =

I

64
0.502
0.906
0.962

64
0.502
0.906
0.962

v All loads, Loadcase 14 Camion

LXY (Unit=50 kN I ) (Max=65)

z All loads, Loadcase 17 Camion

gY  (Unit=50 kn B ) (iax=65)

Mant.

Mant.

65
65
65
65

sestra

(1 cm 3D = unit) Free single load (force) vector

65

65

(1 cm 3D = unit) Free single load (force) vector

N=<x =

I

64

0.502
0.906
0.962
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20.41 0.65 R
-21.62 -0.97
-22.39 -1.21
-23.16 -1.45
-23.93 -1.69
-24.70 -1.93
-25.48 -2.17
-26.25 -2.42
-27.02 -2.66
-27.79 -2.90
-28.57 -3.14
-29.34 -3.38
-30.11 -3.62
-30.88 -3.86
-31.65 -4.11
-32.43 -4.35
-33.20 -4.59
-33.97 -4.83
-34.74 -5.07 E
-35.51 -5.31
-37.06 -5.80
-37.83 -6.04
-38.60 -6.28
-39.37 -6.52
-40.15 -6.76
-40.92 -7.00
-41.69 -7.25
-42.46 -7.49
-43.23 -7.73
-44.01 -7.97
-44.78 -8.21
-45.55 -8.45
-46.32 -8.70
-47.09 -8.94
-47.87 -9.18
-48.64 -9.42
-49.41 -9.66 o
-50.18 -9.90
-50.95 -10.14

—=81.29 —=10.31

Y Bedding stress in Node C), Loadcase 1 Peso propio , from -51 to -20 step 1 kN/m2 M1 : 113 Y Bedding stress in Node C}, Loadcase 2 Asfalto , from -10 to -1 step O kN/m2 M1 : 113

—4.4780 - _2.5869 JE—
4.0308 2.3285
3.8069 2.1991
3.5830 2.0698
3.3590 1.9404
3.1351 1.8111
2.9112 1.6817
2.6872 1.5523
2.4633 1.4230
2.2393 1.2936
2.0154 1.1643
1.7915 1.0349
1.5675 0.9055
1.3436 0.7762
1.1197 0.6468
0.8957 0.5174
0.6718 0.3881
0.4479 0.2587
0.2239 0.1294
0.0000 0.0000
-0.4479 -0.2587
-0.6718 -0.3881
-0.8957 -0.5174
-1.1197 -0.6468
-1.3436 -0.7762
-1.5675 -0.9055
-1.7915 -1.0349
-2.0154 -1.1643
-2.2393 -1.2936
-2.4633 -1.4230
-2.6872 -1.5523
-2.9112 -1.6817
-3.1351 -1.8111
-3.3590 -1.9404
-3.5830 -2.0698
-3.8069 -2.1991
-4.0308 -2.3285
-4.2548 o -2.4579 T
-4.4787 -2.5872

—=4.4704 —=2 5876

Y Bedding stress in Node (), Loadcase 3 Empuje , from -4 to 4 step 0 kN/m2 M1 : 113 Y Bedding stress in Node <>, Loadcase 4 SC Terraplen , from -3 to 3 step O kN/m2 M1 : 113

X X

Reacciones terreno LC y ELS
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o
bhS

-2.

s
sestra

NGENIERIA Y ARQUITECTURA

M 1 : 113 Y Bedding stress in Node C), Loadcase 6 SCU2 , from -5 to -5 step 0 kN/m2 M 1 : 113

Bedding stress in Node (), Loadcase 7 Camion Mant. , from -23 to 16 step 1 kN/m2 M 1 : 113 Y Bedding stress in Node C), Loadcase 8 Camion Mant. , from -19 to 13 step 1 kN/m2 M 1 : 113

Reacciones terreno LC y ELS
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s}
sestra

INGENIERIA Y ARQUITECTURA

—10.85 11 —49.00
9.58 43.22
8.89 40.14
8.21 37.05
7.52 = 33.96
6.84 o 30.87
6.16 27.79
5.47 24.70
4.79 21.61
4.10 18.52
3.42 © 15.44
2.74 12.35
2.05 9.26
1.37 [os) 6.17
0.68 3.09
0.00 0.00
-0.68 -3.09
-1.37 -6.17
-2.05 -9.26
-2.74 -12.35
-4.10 -18.52
-4.79 -21.61
-5.47 -24.70
-6.16 -27.79
-6.84 -30.87
-7.52 -33.96
-8.21 -37.05
-8.89 -40.14
-9.58 -43.22

-10.26 -46.31
-10.94 o -49.40
-11.63 -52.49
-12.31 iy -55.57
-13.00 -58.66
-13.68 | -61.75
-14.36 -64.84
-15.05 -67.92
-15.73 -71.01
-16.42 -74.10

—=16.51 —=74.50

Y Bedding stress in Node C), Loadcase 9 Camion Mant. , from -17 to 11 step 1 kN/m2 M 1 : 113 Y Bedding stress in Node C}, Loadcase 11 Camion Mant. , from -75 to 49 step 3 kN/m2 M 1 : 113
X X

—38.48 30,98
35.30 27.90
32.78 25.90
30.26 23.91
27.74 21.92
25.22 19.93
22.69 17.93
20.17 15.94
17.65 13.95
15.13 11.96
12.61 9.96
10.09 7.97
7.56 5.98
5.04 3.99
2.52 1.99
0.00 0.00
-2.52 -1.99
-5.04 -3.99
-7.56 -5.98

-10.09 -7.97
-15.13 -11.96
-17.65 -13.95
-20.17 -15.94
-22.69 -17.93
-25.22 -19.93
-27.74 -21.92
-30.26 -23.91
-32.78 -25.90
-35.30 -27.90
-37.82 -29.89
-40.35 -31.88
-42.87 -33.87
-45.39 -35.87
-47.91 -37.86
-50.43 -39.85
-52.95 -41.84
-565.47 -43.84
-58.00 -45.83
-60.52 -47.82
=62 38 =48 75
Y Bedding stress in Node (), Loadcase 12 Camion Mant. , from -62 to 38 step 3 kN/m2 M 1 : 113 Y Bedding stress in Node <>, Loadcase 14 Camion Mant. , from -49 to 31 step 2 kN/m2 M 1 : 113
X X

Reacciones terreno LC y ELS
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33

o 3181
30.68 -35.94
28.49 -38.93
26.30 -41.93
24.11 N —44.92
21.92 -47.92
19.73 m -50.91
17.53 -53.91
15.34 -56.90
13.15 N -59.89
10.96 -62.89
8.77 b -65.88
6.58 -68.88
4.38 -71.87
2.19 -74.87
0.00 -77.86
-2.19 -80.86
-4.38 -83.85
-6.58 -86.85
-8.77 7 -89.84
-13.15 -95.83
-15.34 -98.83
-17.53 -101.82
-19.73 -104.82
-21.92 -107.81
-24.11 -110.81
-26.30 -113.80
-28.49 -116.79
-30.68 -119.79
-32.88 -122.78
-35.07 -125.78
-37.26 -128.77
-39.45 -131.77
-41.64 -134.76
-43.84 -137.76
-46.03 1 -140.75
-48.22 -143.75
-50.41 -146.74
-52.60 -149.74
_54.54 -151.60
Y Bedding stress in Node c), Loadcase 1117 MAXR-P QUAD Bedding Stresses , from -55 to 33 M1 : 113 Y Bedding stress in Node C), Loadcase 1118 MINR-P QUAD Bedding Stresses , from -152 to -32 M1 : 113
i_x step 2 kN/m2 i_x step 3 kN/m2
T WL e r ® 099 oo N Mt W om o~ E© 9 Q9 N o MmO 9 N B o YN O NN
28 3 o o e 3@y ggd® eSS BI I aaARbaddRkEaE g =B IS 3588383935 YYYILTIY gy EIRIREBT IS DL L
S 48 2T Y8R S0 3 FISE SRQEERERHTI8EERTLEEERE 3 NS 9B @9 ® 8@ d 8w ® o o mw® o modooo o g8 8833838 JK888s8 3
-oe © ettt b ettt T2y yy9999esgeseT Ay e ?3999 AT T T T
0
-
z Bedding stress in Node @ , Loadcase 1117 MAXR-P QUAD Bedding Stresses , 1 cm 3D = 50.000 M1 : 26 z Bedding stress in Node @ , Loadcase 1118 MINR-P QUAD Bedding Stresses , 1 cm 3D = 100.00 M1 : 26
Y_x kN/m2 (Min=-55) (Max=18) J_x  KN/m2 (Min=-134) (Max=-33)
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PAGE 4

ANEJO 4 [C.202518



sestra

INGENIERIA Y ARQUITECTURA

2070~

S 6 86 6 S S o S S S o o o

: 64
X * 0.502

M1

, from -2 to 1 step 0O

<>, Loadcase 1 Peso propio

in Node

y

T
31
o

Bending moment m-yy i

, from -10 to O step O
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Node S, Loadcase 1 Peso propi

in

X
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Y * 0.906
Z * 0.962
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S
© 6 o6 60 o 68 6 o o S o o o o

64

X * 0.502
Y * 0.906
Z * 0.962

M1

, from -1 to O step O kNm/m

Loadcase 2 Asfalto
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64
X * 0.502

Y * 0.906
Z * 0.962

M1

, from -2 to 1 step O kNm.

Bending moment m-xx in local x in Node S, Loadcase 3 Empuje
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64
X * 0.502

Y * 0.906
Z * 0.962

M1

0000000°

£T00000°

§200000°

8£00000°

0S00000°

£900000°

9200000°

8800000°

T0T0000"

£TT0000°

9270000

6£T0000

, from -1 to 1 step 0 kNm/m

TSTO000

$9T0000°

92T0000°

68T0000°

2020000°

$T20000°

6€20000°

2520000

Loadcase 5 SCUl

5920000

2220000

<

0620000

20£0000

Node

STE0000

in

82£0000

y

0YE0000

£S£0000

T
31
o

S9E0000

81£0000

06£0000

£0Y0000

9T¥0000

820000

TPY0000

£5Y0000

990000

Bending moment m-yy i

L

64
X * 0.502

Y * 0.906
Z * 0.962

M1

000000°

200000°

£00000°

500000°

900000°

800000°

600000°

TT0000°

2T0000°

$T0000°

ST0000"

2T0000°

, from -8 to 0 step 0 kNm/m

8T0000°

020000°

120000°

£20000°

20000°

S 6 6 6o o8 60 o S o o o 6 6 o o o

920000°

620000°

0£0000°

Loadcase 5 SCUl

2€0000°

s o o o

£€0000°

AN

SE£0000°

9€£0000°

8£0000°

6£0000°

TY0000°

2v0000°

¥¥0000°

SY0000°

2¥0000°

8Y0000°

050000°

250000°

£50000°

S50000°

S 6o 85 60 o S o o o o6 o o o

950000°
8500000

Bending moment m-xx in local x in Node

S S 3 o o o o o o

© 6 866 S o 00 0 S 8 o 6 o o o o o

o

o
o
o
o
o
o
o
o

~—9BYO000 O

64

X * 0.502
Y * 0.906
Z * 0.962

M1

0 to O step O kNm/m

from

Loadcase 6 SCU2

<

in Node

y

T
o
o

Bending moment m-yy

[

64

X * 0.502
Y * 0.906
Z * 0.962

0 to O step O kNm/m M1

from

Bending moment m-xx in local x in Node S, Loadcase 6 SCU2
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X * 0.502
Y * 0.906
Z * 0.962

, from -41 to 6 step 1 M1

Mant.

Loadcase 7 Camion

in Node <>

y

T
o
o

Bending moment m-yy

64 7
gy knm/m

X * 0.502
Y * 0.906
Z * 0.962

M1

, from -60 to 14 step 2

Bending moment m-xx in local x in Node N | Loadcase 7 Camion Mant.
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X * 0.502
Y * 0.906
Z * 0.962
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, from -15 to 17 step 1

ANEJO 4

Node <>, Loadcase 8 Camion Mant.

in

y

T
o
o

Bending moment m-yy i

64 7
gy km/m

X * 0.502
Y * 0.906
Z * 0.962

M1

, from -18 to 4 step 1

Bending moment m-xx in local x in Node = | Loadcase 8 Camion Mant.

z
gy knm/m
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X * 0.502
Y * 0.906
Z * 0.962

M1

, from -3 to 28 step 1

Mant.

Loadcase 9 Camion

<

in Node

y

T
o
o

Bending moment m-yy

z
LXY kNm/m

64

X * 0.502
Y * 0.906
Z * 0.962

, from -15 to 2 step O M1

Mant.

Loadcase 9 Camion

AN

Bending moment m-xx in local x in Node

LXY kNm/m
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€21
0g°T
88T
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X * 0.502

Y * 0.906
Z * 0.962

M1

, from -1 to 2 step 0 kN/m

Shear force v-y in local y in Node <”, Loadcase 1 Peso prop

L

64
X * 0.502
Y * 0.906
Z * 0.962

M1

, from -9 to 7 step 0 kN/m

Node ™, Loadcase 1 Peso prop

local x in

in

Shear force v-x
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X * 0.502
Y * 0.906
Z * 0.962

M1

0 to 1 step O kN/m

from

Shear force v-y in local y in Node <>, Loadcase 2 Asfalto

[

64
X * 0.502
Y * 0.906
Z * 0.962

M1

, from -3 to 3 step 0 kN/m

Node ™, Loadcase 2 Asfalto

local x in

in

Shear force v-x
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64

X * 0.502
Y * 0.906
Z * 0.962
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0 to O step O kN/m

from

Shear force v-y in local y in Node <>, Loadcase 4 SC Terraplen

[

64
X * 0.502
Y * 0.906
Z * 0.962

M1

, from -2 to O step 0 kN/m

Node ™, Loadcase 4 SC Terraplen

local x in

in

Shear force v-x
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X * 0.502

Y * 0.906
Z * 0.962
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Node <?, Loadcase 5 SCUl1
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y

n local

Shear force v-y

L
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X * 0.502
Y * 0.906
Z * 0.962
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0 to O step 0 kN/m

from

Node <7, Loadcase 6 SCU2
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n local

Shear force v-y

[
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Y * 0.906
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0 to O step 0 kN/m
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Node ™, Loadcase 6 SCU2
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X
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Shear force v-y in local y in Node <>, Loadcase 7 Camion Mant.

G
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X * 0.502
Y * 0.906
Z * 0.962

M1
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10°T2-
9z°02-
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Shear force v-x
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Shear force v-y in local y in Node <>, Loadcase 8 Camion Mant.
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X * 0.502
Y * 0.906
Z * 0.962

M1

, from -22 to 8 step 1 kN/m

Node ™, Loadcase 8 Camion Mant.

local x in

in

Shear force v-x
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Node ™, Loadcase 9 Camion Mant.

local x in

in

Shear force v-x

Esfuerzos LC y ELU

PAGE 10

[C.202518

ANEJO 4




sestra

INGENIERIA Y ARQUITECTURA

S8v°0-
65770~
vEY 0~
80v°0-
£8870-
18870~
28870~
90870~
18270~
85270~
o0gz"0-
v0Z 0~
6.1°0-
€ST°0-
82170~
20T°0-
11070~
15070~

0000
920°0
150°0
11070
2010
821°0
€ST°0
6.1°0
v0Z°0
0gz 0
§52°0
182°0
90870
zge°0
15870
£88°0
8070
vEY O
6570
s8v°0

1928°1-
ogLL T~
€6TL7T-
9599°T-
8IT9°T-
1855°T-

905v° T~
6968 T~
2eve T~
5682°T-
188271~
0z8T°1-
£821°1-
9r20°T-
8020°T-
119670~
VET6 0~
965870~

zzsL 0~
586970~

016570~
£185°0-
s€8v°0-
862v°0-
19870~
vZZe 0
9892°0-
6v1Z°0-
219T"0-
SL0T°0-
1£50°0-
0000°0
185070
SL0T°0
219T°0
6v12°0

64

X * 0.502
Y * 0.906
Z * 0.962

M1

0 to1

from

Membrane shear force n-xy in local xy in Node $ , Loadcase 1 Peso propio

gy step 0 kn/m

z

64

X * 0.502
Y * 0.906
Z * 0.962

M1

, from -2 to O step O

Node ™S, Loadcase 1 Peso propio

local x in

in

Membrane force n-xx
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X * 0.502
Y * 0.906
Z * 0.962

0 to O step O M1

from

Membrane shear force n-xy in local xy in Node $ , Loadcase 2 Asfalto .

64 7
gy Kk

X * 0.502
Y * 0.906
Z * 0.962

M1

, from -1 to O step O kN/m

Node N, Loadcase 2 Asfalto

local x in

in

Membrane force n-xx
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local x in

in

Membrane force n-xx
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0 to O
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Node $ , Loadcase 4 SC Terraplen

in
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, from -5 to O step O

Node ™, Loadcase 4 SC Terraplen

local x in

in

Membrane force n-xx

Ky km

X * 0.502
Y * 0.906
Z * 0.962
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X * 0.502
Y * 0.906
Z * 0.962
64

M1

0 to O step O

from

Membrane shear force n-xy in local xy in Node $ , Loadcase 5 SCU1

z
Ly k/m

64
X * 0.502
Y * 0.906
Z * 0.962

M1

, from -1 to O step 0 kN/m

Node N, Loadcase 5 SCUL

local x in

in

Membrane force n-xx

X * 0.502
Y * 0.906
Z * 0.962
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local
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T 5000000

Membrane force n-xx
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, from -2 to 20 step 1

Node N, Loadcase 7 Camion Mant.

local x in

in

Membrane force n-xx
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, from -2 to 5 step 0
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local x in

in

Membrane force n-xx
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, from -240 to 1 step 6 kN/m

, from -1 to 144 step 4 kN/m
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local x from middle of element ™, Loadcase 2112 MIN-NXX QUAD Forces
0 step 1 kN/m

from -28 to
local y from middle of element <>, Loadcase 2114 MIN-NYY QUAD Forces
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local x from middle of element ™, Loadcase 2111 MAX-NXX QUAD Forces

, from -6 to 32 step 1 kN/m
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, from -1 to 59 step 1 kN/m
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Membrane force n-yy in local y from middle of element <>, Loadcase 2113 MAX-NYY QUAD Forces
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421
3.37
2.65
1.67
0.42
0.37
0.22
-2.39
=555
0o
-0.46
-0.99
-1.74
-2.61
-6.90
-11.26
-14.02
-16.27

z Membrane force n-xx in local x ™, Loadcase 2111 MAX-NXX QUAD Forces in Quadrilat . 1lcm M1 : 64 z Membrane force n-xx in local x ™, Loadcase 2112 MIN-NXX QUAD Forces in Quadrilat . 1lcm M1 64
Y 3D = 5.0000 kN/m (Min=-6 Max=4 X * 0.502 Y 3D = 10.000 kN/m (Min=-16 Max= 0 X * 0.502
LX ¢ ) ¢ ) Y * 0.906 LX ¢ ) ¢ ) Y * 0.906
Z * 0.962 Z * 0.962
o < ~ w =) o o o S o & ~ o
8 3 & & 8 8 @ 8 8 5 8 i} 5 &
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z Membrane force n-yy in local y <>, Loadcase 2113 MAX-NYY QUAD Forces in Quadrilat . 1lcm M1 64 z Membrane force n-yy in local y <>, Loadcase 2114 MIN-NYY QUAD Forces in Quadrilat . 1lcm M1 64
Y 3D = 50.000 kN/m (Max=58) xxo0s502 Ly 30 = 50.000 kN/m (Min=-62) (Max=-3) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
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v Quadrilateral Elements , rection of prescribed upper Principal reinforcements (1st layer) M1 : 64 z ateral Elements , rection of prescribed upper Cross reinforcements (2nd layer) ( M1 : 64
LXY «(— X * 0.502 LXY S ) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
e QUAD surface top/bottom in Element M1 : 64
X * 0.502
Y * 0.906
Z * 0.962
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Quadrilateral Elements , upper Principal reinforcements (1st layer) 1 , Design Case 1 ULS M1 :59 v Quadrilateral Elements , upper Cross reinforcements (2nd layer) ~>, Design Case 1 ULS design M1 :59
design , from 0.0 to 17.2 step 0.4 cm2/m , from 0.0 to 4.6 step 0.1 cm2/m
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Quadrilateral Elements , lower Principal reinforcements (1st layer) 1 , Design Case 1 ULS M1 :59 v Quadrilateral Elements , lower Cross reinforcements (2nd layer) <>, Design Case 1 ULS design M1 :59
design , from 0.00 to 2.7 step 0.1 cm2/m , from 0.00 to 2.7 step 0.1 cm2/m
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z Quadrilateral Elements , upper Principal reinforcements (1st layer) ™, Design Case 1 ULS M1 : 64 z Quadrilateral Elements , upper Cross reinforcements (2nd layer) <=, Design Case 1 ULS design M1 : 64
gY design , 1cm3D = 10.000 cm2/m (Max=12.7) X * 0.502 LY . 1cm3D = 5.0000 cm2/m (Max=4.2) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
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z Quadrilateral Elements , lower Principal reinforcements (1st layer) ™, Design Case 1 ULS M1 : 64 z Quadrilateral Elements , lower Cross reinforcements (2nd layer) <=, Design Case 1 ULS design M1 : 64
L’KY design , 1 cm 3D = 1.0000 cm2/m (Max=1.5) X * 0.502 Y , 1 cm 3D = 1.0000 cm2/m (Max=1.5) X * 0.502
Y * 0.906 Y * 0.906
Z * 0.962 Z * 0.962
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v Quadrilateral Elements , upper Principal reinforcements (1st layer) 1 , Design Case 2 After M1 :59 Quadrilateral Elements , upper Cross reinforcements (2nd layer) <>, Design Case 2 After the M1 :59
%7 the crack width design , from 0.0 to 35.3 step 0.9 cm2/m 3 crack width design , from 0.0 to 10.0 step 0.3 cm2/m

Quadrilateral Elements , lower Principal reinforcements (1st layer) 1 , Design Case 2 After M1 :59 Quadrilateral Elements , lower Cross reinforcements (2nd layer) <>, Design Case 2 After the M1 :59
the crack width design , from 0.00 to 5.9 step 0.1 cm2/m | crack width design , from 0.00 to 6.0 step 0.1 cm2/m
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z Quadrilateral Elements , upper Principal reinforcements (1st layer) <>, Design Case 2 After M1 : 26 z Quadrilateral Elements , upper Cross reinforcements (2nd layer) <=, Design Case 2 After the M1 : 64
LX the crack width design , 1 cm 3D = 20.000 cm2/m (Max=26.5) LXY crack width design , 1 cm 3D = 5.0000 cm2/m (Max=9.2) c : g-ggé
Z * 0.962
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z Quadrilateral Elements , lower Principal reinforcements (1st layer) ~>, Design Case 2 After M1 : 26 z Quadrilateral Elements , lower Cross reinforcements (2nd layer) <=, Design Case 2 After the M1 : 64
LX the crack width design , 1 cm 3D = 2.0000 cm2/m (Max=3.2) LXY crack width design , 1 cm 3D = 2.0000 cm2/m (Max=3.3) c : g-ggé
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Un modelo para el puenteo de la ODT existente.

A continuacioén, se muestra los resultados incluyendo:

1.

2.

s
Ll

oy

&5 SOFISTIK  len]|fron

Tablas con el calculo de la armadura minima y la resistencia a cortante sin armadura.

Caracteristicas del modelo.

Esfuerzos pilotes por caso de carga y ELS.

Esfuerzos losa por caso de carga y ELU.

Armado losa.

Esfuerzos vigas por caso de carga y ELU.

Deformaciones

Comprobacion de vigas.

Comprobacién de micropilotes

Cuantias minimas

fck =30 Mpa
Canto (m) Cuantia (cm2/m) s=15cm-->0 s=20cm-->J

0.25 4.2 12 12
0.35 5.8 12 16
04 6.7 12 16

Cortante sin armadura

MATERIALES

fck (Mpa) 30

fy (Mpa) 500

fya (Mpa) 435

fct,m (Mpa) 2.9

DIMENSIONES

b0 (m) 1

H (m) 0.4

d (m) 0.35

CAPACIDAD SIN ARM

€ 1.76

k 1.76

Vu2 min (kN) EHE 223

VRd,c min (kN) CE 156
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INGENIERIA Y ARQUITECTURA
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Y * 0.906
Z * 0.962
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X * 0.502
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S0 68 03

&R

(=]

z Sector of system

LXY All loads, Loadcase 1 Peso propio ., (1 cm 3D = unit) QUAD-Area dead load in global Z in
Element (Unit=9.0 kN/m2,Min=-10.0 Max=-10.0 ‘>), Beam dead load in global Z (Unit=9.0

z Sector of system

%Y All loads, Loadcase 3 SCU1 , (1 cm 3D = unit) Free area load

(Unit=9.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0)

Caracteristicas del modelo

)
3

0.3

A

35

\=-1

global Z

SRR

&

s

&

EEEE S & &&=

BEEE

e

=

3G

@)
@
@
@
)]
&
)]
)]

()]

s}
sestra

INGENIERIA Y ARQUITECTURA

M1 : 69 z Sector of system M1 : 69

X * 0.502 LXY All loads, Loadcase 2 Asfalto ., (1 cm 3D = unit) Free area load (force) in global Z X * 0.502

Y * 0.906 N N Y * 0.906

7 = 0,062 (Unit=9.0 kN/m2 T=—==) (Min=-5.6) (Max=-1.9) 7 ~ 0.962
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M1 : 69 z Sector of system M1 : 69

X * 0.502 LRY All loads, Loadcase 4 SCU2 ., (1 cm 3D = unit) Free area load (force) in global X * 0.502

Y * 0.906 . - Y * 0.906

7~ 0.062 (Unit=9.0 kN/m2 T=—=) (Min=-5.0) (Max=-5.0) Z ~ 0.962
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Sector of system
LXY All loads, Loadcase 5 SCU3 ,» (1 cm 3D = unit) Free area load (force) in global
(Unit=9.0 kN/m2 T—=) (Min=-5.0) (Max=-5.0)

Sector of system
LY Al loads, Loadcase 7 scus
(Unit=9.0 kN/m2 T—==) (Min=-5.0) (Max=-5.0)

Caracteristicas del modelo
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M1 : 69
X * 0.502
Y * 0.906
Z * 0.962

o

sestra

INGENIERIA Y ARQUITECTURA
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Sector of system M1 : 69
LXY All loads, Loadcase 6 SCU4 , (1 cm 3D =qunit) Free area load (force) in global Z X * 0.502
- - Y * 0.906
(Unit=9.0 kN/m2 =) (Min©5.0) (Max=-5.89 Z * 0.962
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Sector of system M1 : 69
LXY All loads, Loadcase 8 VH Mant , (1 cm 3D = unit) Free single load (force) vector X * 0.502
- Y * 0.906
(Unit=36.1 kN T ) (Max=40.0) Z * 0.962
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X * 0.502
Y * 0.906
Z * 0.962
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Loadcase 10 VH Mant

36 kN = ) (Max=40)
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e
KES

z Sector of system
LXY All loads, Loadcase 13 VH Mant , (1 cm 3D = unit)
(Unit=90 kN ) (Max=65)

z Sector of system
LYY All loads, Loadcase 15 VH Mant , (1 cm 3D = unit)
(Unit=90 kNI 3 (Max=65)

Caracteristicas del modelo
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Free single load (force) vector
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M1 : 69
X * 0.502
Y * 0.906
Z * 0.962

z Sector of system
g Al loads, Loadcase 14 VH Mant
(Unit=90 kNI ) (Max=65)

z Sector of system
LY AIl loads, Loadcase 16 VH Mant

(Unit=90 kN B ) (Max=65)
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o

v —
S EVeR

iy

&

SRR

1%

&

S

28

&

V=

e —

V=

Free single

o

sestra

@
@
@
&
)]
&
)]
Q5

&

, (1 cm 3D = unit) Free single load (force) vector

@
&
)
Q5
@&

@

SE€

&

&

S

o

e

)]

load (force) vector

INGENIERIA Y ARQUITECTURA
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N<x =
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M1 :69

X * 0.502
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INGENIERIA Y ARQUITECTURA
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NGENIERIA Y ARQUITECTURA

60— -10 B
-61—X] -53—K] -16-¥ -14-4X
-63— 72— -22— 27—

68— -30—

Y Sector of system Group 4 M 1 : 50 Y Sector of system Group 4 M 1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 1 Peso propio , 1 cm3D = 90.234 kN (M i_x Beam Elements , Normal force Nx, Loadcase 2 Asfalto , 1cm3D =
(Max=-34) (Max=-2)

X 20— —

-15— -12—K -5— -4—
-4% -3 -4—] -4—
D4 E P45 -4—
Y Sector of system Group 4 M1 : 50 Y Sector of system Group 4 M1 : 50

L_X Beam Elements , Normal force Nx, Loadcase 3 SCUl , 1 cm3D = 20. =6) L_X Beam Elements , Normal force Nx, Loadcase 4 SCU2 , 1 cm3D = 5.0000 kN (M

in=-6) (Max=-2)

Pilotes
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NGENIERIA Y ARQUITECTURA

-3 41
-4 -3 -2 -2
-4 -5—] -5—] -6—
5 -—
Y Sector of system Group 4 M 1 : 50 Y Sector of system Group 4 M 1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 5 SCU3 , 1 cm3D = 9.0234 kN (I 7) (Max=-1) i_x Beam Elements , Normal force Nx, Loadcase 6 SCU4 , 1cm3D =
53-8 e
(04 -1X 27— R
-9— -12— 23— De-7
-19— & I — 18—
Y Sector of system Group 4 M 1 : 50 Y Sector of system Group 4 M 1 : 50
L_X Beam Elements , Normal force Nx, Loadcase 7 SCU5 , 1 cm 3D = 20.000 kN (I =9) L_X Beam Elements , Normal force Nx, Loadcase 8 VH Mant , 1 cm3D = 20.000 kN (M
(Max=14)

Pilotes
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-25—

-19—K]

-13-%

Y Sector of system Group 4
i_x Beam Elements , Normal force Nx, Loadcase 9 VH Mant

(Max=8)

- .
7a\

-20—X

-12—

-4

Y Sector of system Group 4
L_X Beam Elements , Normal force Nx, Loadcase 11 VH Mant

(Max=-2)

Pilotes

20.000 kN (Min=-30)

M1:

-5

_4%]

-3K

:X
23—
-15—K
-8
50 Y Sector of system Group 4

i_x Beam Elements , Normal force Nx, Loadcase 10 VH Mant
(Max=2)

=

-62——K

-46—

29—

: 50 Y Sector of system Group 4

i_x Beam Elements , Normal force Nx, Loadcase 12 VH Mant
(Max=16)

, 1cm3D =

1cm 3D =

(]
sestra

NGENIERIA Y ARQUITECTURA

-454
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%0,
M1 :50
20.000 kN (M
-1341
-4
45
M1 :50
50.000 kN (Min=-76)
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= -178 = -27-
-55— -104 -90— -1684
-37-% - -61— -
-18% o] 31K g
Y Sector of system Group 4 M 1 : 50 Y Sector of system Group 4 M 1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 13 VH Mant , 1 cm3D = 90.234 kN (M i_x Beam Elements , Normal force Nx, Loadcase 14 VH Mant , 1 cm 3D = 100.00 kN (M
(Max=3) (Max=8)
-35-% :x -46—
79— -2644 -66— -37
-47—4 -17§ -34-X -29-4%]
-16& [-ak -3k 21
Y Sector of system Group 4 M1 : 50 Y Sector of system Group 4 M1 50
i_x Beam Elements , Normal force Nx, Loadcase 15 VH Mant , 1 cm 3D = 100.00 kN (Min=-113) i_x Beam Elements , Normal force Nx, Loadcase 16 VH Mant , 1 cm 3D = 100.00 kN (Min=-102)
(Max=-8) (Max=-3)
Pilotes
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-61—X
-53— -50—x
-234 -40—X
ote | ~31-5
Y Sector of system Group 4 M1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 17 VH Mant , 1 cm3D = 90.234 kN (M
(Max=6)
56—
-32— 47—
-9%¢ -39—X
-31—
Y Sector of system Group 4 M1 : 50
L_X Beam Elements , Normal force Nx, Loadcase 19 VH Mant , 1 cm 3D = 50.000 kN (Min=-58)
(Max=12)
Pilotes

(]
sestra

NGENIERIA Y ARQUITECTURA

-73 5 41—
-43— -36—H
-16{x -31—X
-21—1
Y Sector of system Group 4 M 1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 18 VH Mant , 1 cm3D = 50.000 kN (M
(Max=8)
-41— -73 5
-21— -59——&
- -46—H
-32—
Y Sector of system Group 4 M1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 20 VH Mant , 1 cm 3D = 50.000 kN (Min=-73)
(Max=14)
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-214]

Y Sector of system Group 4
i,x Beam Elements , Normal force Nx,
(Max=14)

D45

Y Sector of system Group 4
i,x Beam Elements , Normal force Nx,
(Max=6)
Pilotes

7N

71—k

-52—fx]

-32-%

Loadcase 21 VH Mant , 1 cm3D = 90.234 kN (M

)

-44—1

-29—X

-15-4%

Loadcase 23 VH Mant , 1 cm 3D = 50.000 kN (Min=-59)

sestra

NIERIA Y ARQUITEC

-8 5
- -37—K
2 -27—
-16§4
M1 : 50 Y Sector of system Group 4 M 1 : 50

i,x Beam Elements , Normal force Nx, Loadcase 22 VH Mant
(Max=7)

, 1 cm 3D = 50.000 kN (M

ZAN

8 -44—
<5 -29—
46 ] -15-
M1 : 50 Y Sector of system Group 4 M1 : 50
i,x Beam Elements , Normal force Nx, Loadcase 23 VH Mant , 1 cm 3D = 50.000 kN (Min=-59)
(Max=6)
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59— [ 2slsq [ 225l 54

73— -66— -193— -160—1]
-81— 91— -174— -181—
78— X -164—K -212——1
Y Sector of system Group 4 M 1 : 50 Y Sector of system Group 4 M 1 : 50
i_x Beam Elements , Normal force Nx, Loadcase 1121 MAXR-N BEAM Forces in Beam Eleme , 1 cm 3D i_x Beam Elements , Normal force Nx, Loadcase 1122 MINR-N BEAM Forces in Beam Eleme , 1 cm 3D
= 100.00 kN (Min=-114) (Max=-25) = 200.00 kN (Min=-225) (Max=-152)
— 0 = -
%o
0
0
0 0 o 0 0
0
0 0 Q
Q 0
0
0 g d o 0

0 élj 4ij ] O

A AN A A
A 0 o ££ A 0 o

AL AAAA

z Sector of system Group 4 M1 : 144 z Sector of system Group 4 M1 : 144
LXY Beam Elements , Bending moment My, Loadcase 1129 MAXR-MY BEAM Forces in Beam Elem , 1 cm 5 : gggg LXY Beam Elements , Bending moment My, Loadcase 1130 MINR-MY BEAM Forces in Beam Elem , 1 cm 5 : gggg
3D = 0.50000 kNm (Min= 0) (Max=1) Z * 0,962 3D = 0.50000 kNm (Min=-1) (Max=0) 7 % 0 962

Pilotes
PAGE 7

ANEJO 4 [C.202518



D
sestra
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'k 0
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0 | 0
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0
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D
0 b D
D
/NI N/ NG AADA
o 0 0
AANAD AANAS
z Sector of system Group 4 M1 : 144 z Sector of system Group 4 M1 : 144
LXY Beam Elements , Bending moment Mz, Loadcase 1131 MAXR-MZ BEAM Forces in Beam Elem , 1lcm é : g-ggg LXY Beam Elements , Bending moment Mz, Loadcase 1132 MINR-MZ BEAM Forces in Beam Elem , 1lcm é : g-ggg
3D = 0.20000 kNm (Min= 0) (Max=0) 7 ~ 0.962 3D = 0.20000 kNm (Min= 0) (Max=0) 7 % 0 90
[¢
[¢ 0
o
¢ [¢
4 [¢
[¢ ) ¢ 0o
[¢ ¢ li
1 g
[¢ d li
[¢
a [¢
q [0
9 9 ¢
A A B
o
AAAA
z Sector of system Group 4 M1 : 144 z Sector of system Group 4 M1 : 144
L’KY Beam Elements , Shear force Vy, Loadcase 1123 MAXR-VY BEAM Forces in Beam Elem , 1 cm 3D é : g-ggg LRY Beam Elements , Shear force Vy, Loadcase 1124 MINR-VY BEAM Forces in Beam Elem , 1 cm 3D é : g-ggg
= 0.10000 kN (Min= 0) (Max=0) 7 * 0.962 = 0.10000 kN (Min= 0) (Max=0) 7 * 0.062
Pilotes
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z Sector of system Group 4 M1 : 144 z Sector of system Group 4 M1 : 144

LXY Beam Elements , Shear force Vz, Loadcase 1125 MAXR-VZ BEAM Forces in Beam Elem , 1 cm 3D 5 : g-ggg LXY Beam Elements , Shear force Vz, Loadcase 1126 MINR-VZ BEAM Forces in Beam Elem , 1 cm 3D 5 : g-ggg

= 0.20000 kN (Min= 0) (Max=0) Z * 0.962 = 0.20000 kN (Min= 0) (Max=0) Z * 0.962
Pilotes
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Sector of system Group 1
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Y Sector of system Group 1 M1 : 63 Y Sector of system Group 1 M1 : 63
i_x Quadrilateral Elements , upper Principal reinforcements (1st layer) <~ in cm2/m, Design Case i_x Quadrilateral Elements , upper Cross reinforcements (2nd layer) 1 in cm2/m, Design Case 1
1 ULS design (Max=8.0) ULS design (Max=4.6)
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M1

Sector of system Group 3
LXY Beam Elements , Shear force Vz, Loadcase 16 VH Mant

z

: 48
X * 0.502
Y * 0.906
Z * 0.962

M1

Sector of system Group 3
LKY Beam Elements , Shear force Vz, Loadcase 15 VH Mant

z

X * 0.502
Y * 0.906
Z * 0.962

41)

= 50.000 kN (Min=-

1 cm 3D

50)

= 50.000 kN (Min=-

1 cm 3D

=58)

(Max:

=59)

(Max:
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INGENIERIA Y ARQUITECTURA
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Z * 0.962
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5.0000 kNm (Mi
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vy 0T~
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9679~
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vy 0T
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26°€T
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6€7LT

£T°6T
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19°22

se've

60792

€812

2)

15762

1e°TE

Sector of system Group 3
LXY Beam Elements , Bending moment My, Loadcase 20 VH Mant

z
(Max:

: 48
X * 0.502
Y * 0.906
Z * 0.962

M1
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£0°vT-
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=
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1 cm 3D

)
8
c

£5°0T

8z°2T

£0°vT
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18°22

95"z

1€792

10782

28762

85°TE

€eee

60°SE

v879€

65°8€

=0)

seov

Sector of system Group 3
LXY Beam Elements , Bending moment My, Loadcase 18 VH Mant

(Max:

z

M1

z

Sector of system Group 3
LKY Beam Elements , Shear force Vz, Loadcase 18 VH Mant

z

: 48
X * 0.502
Y * 0.906
Z * 0.962

Sector of system Group 3
LXY Beam Elements , Shear force Vz, Loadcase 20 VH Mant

35)

= 20.000 kN (Min=-

1 cm 3D

26)

= 50.000 kN (Min=-

1 cm 3D

=34)

(Max:

(Max=44)
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INGENIERIA Y ARQUITECTURA
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: 48
X * 0.502
Y * 0.906
Z * 0.962

M1

Sector of system Group 3
LXY Beam Elements , Bending moment My, Loadcase 2130 MIN-MY BEAM Forces in Beam Eleme

z

: 48
X * 0.502
Y * 0.906
Z * 0.962

M1

Sector of system Group 3
LXY Beam Elements , Bending moment My, Loadcase 2129 MAX-MY BEAM Forces in Beam Eleme

z
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: 48
X * 0.502
Y * 0.906
Z * 0.962

M1

Sector of system Group 3
LXY Beam Elements , Shear force Vz, Loadcase 2126 MIN-VZ BEAM Forces in Beam Eleme

z

: 48
X * 0.502
Y * 0.906
Z * 0.962

M1

Sector of system Group 3
LXY Beam Elements , Shear force Vz, Loadcase 2125 MAX-VZ BEAM Forces in Beam Eleme

z

1 cm 3D

1 cm 3D

100.00 kN (Min=-143) (Max=48)

=150)

52) (Max

100.00 kN (Min=-
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NGENIERIA Y ARQUITECTURA

NN N Mmoo mm m[oommmm MmN NN o

z Sector of system Group 1 M1 : 63 zZ Nodal displacement in global Z, Loadcase 1175 MAXR-UZ NODE Nodal Displacements , 1 cm 3D M1 : 132
LX Quadrilateral Elements , Displacement in local z in Node, Loadcase 1175 MAXR-UZ NODE Nodal LX = 2.0000 mm — (Min=-3) (Max=2)
Displacements , 1 cm 3D = 2.0000 mm — (Min=-2) (Max=3)

NN MM SO O ~N~NNN~NN~NNNOOLSS Mmoo

z Sector of system Group 1 M1 : 63 z Nodal displacement in global Z, Loadcase 1176 MINR-UZ NODE Nodal Displacements , 1 cm 3D M1 : 132
LX Quadrilateral Elements , Displacement in local z in Node, Loadcase 1176 MINR-UZ NODE Nodal LX = 5.0000 mm —— (Min=-7) (Max=0)
Displacements , 1 cm 3D = 5.0000 mm e (Max=7)
Deformaciones
PAGE 1
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sestra

INGENIERIA Y ARQUITECTURA

. ‘\\
e == 2-
LLL N
'
N = S > o
i a1 a1
© e N © >
' E
u
z Sector of system Beam Elements,Quadrilateral Elements M1 : 65 z Sector of system Beam Elements,Quadrilateral Elements M1 : 65
LXY Beam Elements , Longitudinal reinforcements (total), Design Case 2 , 1 cm 3D = 5.0000 é:g-ggé LXY Beam Elements , Shear reinforcements (maximum), Design Case 2 , 1 cm 3D = 5.0000 cm2/m é:g-ggé
cm2 (Max=6.1) Z * 0.962 (Max=5.0) Z * 0.962
o0}
©
. Y
I 5/
~
12.6 2. 12.6
©o |[|© <
' ' H o
N[N —
— |
z Sector of system Beam Elements,Quadrilateral Elements M1 : 65 z Sector of system Beam Elements,Quadrilateral Elements M1 : 65
L’KY Beam Elements , Longitudinal Reinforcements Lay. 1, Design Case 2 , 1 cm 3D = 10.000 cm2 é:g-ggé L)—(Y Beam Elements , Longitudinal Reinforcements Lay. 2, Design Case 2 , 1 cm 3D = 20.000 cm2 é:g-ggé
(Max=14.0) Z * 0.962 (Max=31.6) Z * 0.962
Comprobacioén viga
PAGE 1
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z Sector of system Beam Elements,Quadrilateral Elements
LXY Beam Elements , Longitudinal Reinforcements Lay. 3, Design Case 2
(Max=4.0)

Comprobacioén viga

1cm 3D =

2.0000 cm2

N<x =

I

: 65
0.502
0.906
0.962

D
sestra

INGENIERIA Y ARQUITECTURA
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sestra

MICRO COMPROBACION DE LA CARGA DE HUNDIMIENTO DEL MICROPILOTE
Caracteristicas Geométricas del Micropilote _ _
Diametro de la perforacion Dp (mm) 200.00 |AXI| de calculo | N (KN/m) | 226.00 |
Diametro del micropilote Dm (mm) 180.00
Diametro exterior de la armadura tubular de (mm) 139.00 Esfuerzo axil de calculo (Nd=N*sep*vf Nd (KN 339.00
Espesor de la armadura tubular e (mm) 9.00 | ( p*yf) | (KN) | - |
Reduccion de espesor de la armadura tubular por corrosion re (mm) 3.00 - - — _
Resistencia unitaria de calculo por punta gpd (kPa) 0.00

Caracteristicas Geométricas del refuerzo del micropilote Resistencia unitaria de célculo por fuste fed (kPa) 200.00
Diametro de la armadura pasiva [ ep(mm) [ 0.00 Longitud de empotramiento en roca del micropilote Ler (m) 5.00
[Separacién entre micropilotes [ sep(m) | 1.00 | . . .

|Resistencia del empotramiento en roca: | Red(kN) | 565.49 |
Propiedades de los materiales
Resistencia de disefio del hormigén del micropilote fck (Mpa) 25.00 fcd (Mpa) 16.67
Resistencia de disefio del acero tubular fyk (Mpa) 560.00 fyd (Mpa) 400.00 s .
Resistencia de disefio del acero pasivo fsk (Mpa) 500.00 fsd (Mpa) 400.00 | D, | -6

Red = | m-——-Qoq + w-Dp-Lg, - 1000-fog |10
[Médulo de elasticidad del acero | E(Mpa) | 210000.00 |
|Coeficiente de mayoracion de acciones | yf | 1.50 |
Servicio Limite
Axil de célculo (Compresion) N (KN/m) 226.00 339
Axil de célculo (Traccion) Nt (KN/m) 0.00 0
Esfuerzo cortante caracteristico maximo V (KN/m) 2.00 3
Momento flector caracteristico maximo M (KNm/m) 2.00 3
RESULTADOS
Servicio Limite

Carga de Hundimiento Re (kN) 377 565
Resistencia a Compresion NR (KN) 855 532
Resistencia a Traccion Nt,R (KN) 290 435
Resistencia a Cortante VR (kN) 235 352
Resistencia a Flexion MR (KNm) 26 39

ANEJO 4 | C.202518



RESISTENCIA ESTRUCTURAL DEL MICROPILOTE A COMPRESION

RESISTENCIA ESTRUCTURAL DEL MICROPILOTE A TRACCION

sestra

Area de la armadura tubular: Aa (mm2) 1196.95
[Coeficiente de minoracién del &rea tubular en funcién del tipo de unién. | Fuc | 1.00 | Area de la armadura pasiva: As (mm2) 0.00
Area de la armadura tubular: Aa (mm2) 2393.89 Resistencia de célculo del hormigén fcd (Mpa) 16.67
Area de la armadura pasiva: As (mm2) 0.00 Resistencia de calculo del acero de la armadura tubular fyd (Mpa) 400.00

Resistencia de calculo del acero de las armaduras corrugadas fsd (Mpa) 400.00
|Secci()n neta de hormigén o mortero del micropilote: | Ac (mm2) | 23053.01 |

|Resistencia estructural del micropilote a traccion INtRd (KN) | 435.25
[Coeficiente dependiente del tipo de terreno y perforacion: | Fe | 150 |
Diametro del micropilote en la zona del pandeo D=de (mm) 139.00
Longitud de la zona libre del Micropilote H (m) 2.00

Cr 12.00
Coeficiente de reduccion de la capacidad estructural del micropilote por efecto del
Remp 0.75
pandeo.
Resistencia de célculo del hormigén fcd (Mpa) 16.67
Resistencia de calculo del acero de la armadura tubular fyd (Mpa) 400.00
Resistencia de calculo del acero de las armaduras corrugadas fsd (Mpa) 400.00
Esfuerzo axil de calculo (Nd=N*sep*yf) Nd (KN) 339.00
Resistencia estructural del micropilote a compresién NRd (KN) 532.21
ANEJO 4 | C.202518
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RESISTENCIA ESTRUCTURAL DEL MICROPILOTE A CORTANTE RESISTENCIA ESTRUCTURAL DEL MICROPILOTE FRENTE A FLEXION
|Esfuerzo cortante caracteristico maximo [ V(kNm) | 200 | [Momento flector caracteristico maximo [ M(kNm/m) [  2.00 |
|Esfuerzo cortante de calculo (Vd=V*sep*yf) [ vd(kN) | 3.00 | [Momento flector de calculo (Md=M*sep*yf) [ Md (kNm) | 3.00 |
[Area de la armadura tubular: | Aa(mm2) | 2393.89 | Maodulo plastico de la seccion Wp (mm3) [ 96846.00
Médulo elastico de la seccion We (mm3) 72739.27
[Resistencia de calculo del acero de la armadura tubular | fyd (Mpa) | 400.00 | W (mm3) [ 96846.00
|Resistencia estructural del micropilote a cortante | VRA(N) | 351.95 | Resistencia estructural del micropilote a flexion
Coeficiente de minoracion del médulo resistente de la
2.8a 1 _3 . o Fuf 1.00
Vay = — fyd-10 armadura tubular por el tipo de union:
NE
[Resistencia de calculo del acero tubular | fyd (Mpa) | 400.00 |
[Resistencia estructural del micropilote a flexion | MRd (kNm) |  38.74 |
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10.1.- ODT 5

Se comprueban las dos secciones de muro.

CALCULO DE EMPUJES
DATOS DE ENTRADA
GEOMETRIA

Altura del muro

sestra

h 1.70 m
_ Altura de la plataforma H 1.70 m
- T ) Angulo del talud B 33.70 °
jj‘ - | Angulo inclinacién del trasdos y 90.00 °
|® Angulo empuije 5 10.00 °
T T — | PROPIEDADES DEL TERRENO
‘II | Peso especifico tierras yt 2.00 t/m3
‘| Angulo de rozamiento interno del
‘| | terreno (0} 30.00 °
‘ll | % de desarrollo efectivo del rozamiento 0.66
‘| Cohesion C 0.00 kN/m?
h | . CARGAS
‘| | . . Sobrecarga q 5.00 kN/m?
t ‘|‘ t Aceleracion eje y (vertical) ay -9.83 m/s?
\ | Aceleracion eje x (horizontal) gx -0.82 m/s?
| | RESULTADOS
ﬂ | Cohesion C 0.00 kN
'|‘ Peso de la cufia w 2549 kN
" | Reaccion del terreno R 27.01 kN
"| | Empuje Q 1753 kN
\ Coeficiente de empuje k 0.47
¥ ‘ ! Angulo pésimo cufia o 55.00 kN
T
AL Ap AL di AL At AL
A continuacioén, se muestra los resultados del modelo incluyendo:
1. Empujes del terreno
2. Comprobacion muro
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DEFINICION GEOMETRICA

FUSTE

Hf= 1.4 m
ds= 0.3 m
di= 0.3 m
ZAPATA

Hz = 0.3 m
Ap= 0 m
At= 0.9 m
A= 1.2 m
TALUD

B= 30 o
Hs= 1.70 m
Ht= 1.70 m
MATERIALES

Resistencia de hormigon de zapatas
Resistencia de hormigon de fustes
Resistencia de calculo del acero

Peso especifico del terreno

Angulo de rozamiento zapata-terreno
ACCIONES

Angulo de rozamiento interno del terreno
Angulo de rozamiento tierras -tierras

Tension maxima admisible

Coeficiente de empuije al reposo
Coeficiente de empuje estabilidad

Coeficiente de empuje armado fuste

Sobrecarga uniforme sobre el terraplén
Distancia de aplicacion de la sobrecarga

Carga barandilla
Distancia aplicacion vertical

Aceleracion horizontal de célculo (g)

COMPROBACIONES
V (kN)
Peso Alzado 105
Peso Zapata 9.0
Peso Tierras 25.2
Empuje Tierra 24
Sobrecarga 52
Empuje Sismo 0.4

Inercial Alzado
Inercial Zapata
Inercial Tierras

Barandilla
DESLIZAMIENTO
PERM
V (kN) 47.1
H (kN) 134
Fest (kN) 22.0
Fdes (kN) 134
FS 1.6
LIMITE 15
VUELCO
PERM
Mest (kNm) 28.72
Mdes (kNm) 7.59
FS 3.78
LIMITE 2.00

TENSIONES SOBRE EL TERRENO
PERM
V (kN) 47.08
Mcdg (kNm) 7.12
e(m) 0.15
o puntera (kg/ 0.69
o talon (kg/cr 0.10
Lapoyada (m) 1.20
o media (kg/c10.39

LIMITE 1.00
o max (kg/cm: 0.69
LIMITE 1.25

fck=
fctm=
fck=
fctm=
fyk=
b=
6=¢/3=
o adm=
Ap=
Apf=
q:
X=
Qa=
dQa=
MV puntera (k MV cdg (kNm)
16 4.7
5.4 0.0
18.9 -3.8
2.8 -14
42
0.5
CAR SIS
52.3 475
18.8 179
244 221
18.8 179
13 12
13 11
CAR SIS
3293 29.20
15.29 12.03
215 243
1.80 1.50
CAR SIS
52.27 47.48
14.82 11.56
0.28 0.24
1.10 0.89
0.00 0.00
0.95 1.07
0.55 0.44
1.00 1.00
1.10 0.89
1.25 1.25

30.0
10.0
1.0

0.5
0.5

0.5

5.0
0.0

15
1.2

0.050

H (kN)

ACC
52.3
173
24.4
173

11

ACC
28.72
7.59
3.78
1.50

ACC
47.08
712
0.15
0.69
0.10
1.20
0.39
1.00
0.69
1.25

N/mm2
N/mm2
N/mm2
N/mm2
N/mm2
kN/m3

kg/cm2

kN/m2

kN/ml

MH 0 (kN)

fed=

fed=

o adma=

Aa=

Apf=

20.0

20.0

434.8

1.000

0.550

0.550

N/mm2
N/mm2

N/mm2

kg/cm2

m distancia a berma

sestra
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