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3. Calculo de cimentacion (zapatas y vigas de cimentacion

aplicado al modelo de nave.

En este apartado vamos a ver como calcular la cimentacion de la nave
anterior.

Para ello, vamos a ver primero un modelo sencillo para comprender los
conceptos fundamentales y, posteriormente lo aplicaremos al modelo nave.

Consideramos 2 zapatasde 3m x 3 m x 0.5 m:

3,00 3,00 3,00

La distancia entre ejes es de 6 m.

Consideramos aplicado a 2 m de altura una carga DEAD de 200 kN:

2,00
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Una carga LIVE de 300 kN:

Una carga WIND de 200 kN:

Las combinaciones a considerar son:
COMPRESION: 1.35 DEAD + 1.50 LIVE + 0.9 WIND
DESPEGUES: DEAD + WIND

Vamos a ver como tratar adecuadamente despegues, tensiones, armados...



9 fﬁAEﬂBVA "CURSO ONLINE DE ESTRUCTURAS CON SAP2000 v18.

E MODULO 1: Ejemplos Précticos”

Entramos en el programa y seleccionamos Grid Only:

3 New Model [iE-J

MNew Model Initiglization Project Information

@ Initiglize Model from Defaults with Units .KN, m,C -
—_— | Modify/Show Information...

! Initialize Model from an Edsting File

Select Template

Blank Grid Only Beam 2D Trusses 3D Trusses 20 Frames

Wall Flat Slab Shells Staircases Storage
Structures
Underground Solid Models Pipes and Plates
Concrete
A 4

Disponemos las siguientes lineas de Grid:

B Quick Grid Lines g

Cartesian | Cylindrical

Ceoordinate System Name

GLOBAL

Number of Grid Lines

X direction 4

" direction 4

Z direction g
Grid Spacing

X direction 3

Y direction 3

Z direction 3.

First Grid Line Location

X direction 0.
Y direction 0.
Z direction 0.




v FORMAZIEN TECNICA Y LNIVERSITARIA

> ADEMA
"CURSO ONLINE DE ESTRUCTURAS CON SAP2000 v18.
INGNOVA )

MODULO 1: Ejemplos Précticos”

Nos situamos en una vista en planta:
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Mediante la opcion Quick Draw Area dibujamos:
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Vamos a dividir estas areas:

E Divide Selected Areas ﬂ

Units
@ Divide Area Into This Number of Objects  (Quads and Triangles Only) KN m.C =
Along Edge from Point 1o 2 6 =
Along Edge from Point 1 to 3 (]

() Divide Area Into Objects of This Maximum Size  (Quads and Triangles Or_llr_}

n Edge fram Point 1

() Divide Area Based On Points On Area Edges  (Quads and Triangles Only)
Points Determined From:

Local Axes For Added Foints
|:| Make =ame on Edge if adjacent corners have =ame local axes definition

D Make =ame on Face if all corners have same local axes definition

Restraints and Constraints For Added Points

|:| Add on Edge when restraints/constraints exist at adjacent corner points
(Applies if added edge point and adjacent corner peints have =ame local axes definition)

|:| Add on Face when restraints/constraints exist at all corner points
{(Applies if added face point and all corner points have same local axes definition)

Obtenemos:
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Definimos una seccion de area ZAPATA, de 0.5 m de espesor:
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Consideramos hormigon HA-25:

3¢ Add Material Property |
Region [Ep&in ‘r]
Material Type IC-uncrﬂte - ]
Standard | EHE - Instruccion de Hormigén Estructural = |
Grade IHA—EE v]
e R
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Ahora introducimos el acero corrugado B500S:

M Material Property Data M

General Data

Material Name and Display Color EIEOIZISI -

Material Type Rebar

Material Notes [ Modifyshow Notes.. |

Weight and Mass Units

Weight per Unit Volume 7697E-05

Mass per Unit Volume 7.845E-09

Uniaxial Property Data

Modulus of Elasticty, £ 199947.98
Poiz=a 0.
Coefficient of Thermal Expansion, A 1170E-05
Shear Modulus, G |_U

Other Properties for Rebar Katerials

Minimum Yield Stress, Fy S00.
Minimum Tensile Stress, Fu 530,
Expected Yield Stress, Fye 500
Expected Tenzile Stress, Fue 550.

[T switch To Advanced Property Display

[ ok | [ cancel

Y los recubrimientos consideramos 6 cms (por defecto considera el 10 % del

canto):
X Cancrete Shell Section Design Parameters w
Section Hame :ASECZ

Rebar Material

Rebar Layout Options.
(") Default
) One Layer

@ Two Layers

Cover to Centroid of Steel

Top Bar - Direction 1 0.08
Top Bar - Direction 2 0.08
Bottom Bar - Dirgction 1 0.08
Bottom Bar - Direction 2 0.0g
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Ya tenemos el material listo:

-
1| Shell Section Data | = |
Section Name ZAPATA Display Color .
Section Notes Modify/Show...
Type Thickness
@ Shell - Thin Membrane 05
1 Shell - Thick Bending 05
S Flate: e Material
S Mot ane Material Angle 0.

) Shell - Layered/MNonlinear

Time Dependent Properties

odifviShow L Bver Defirition

Layer Definitian | I Set Time D er Pr D ie i I

Concrete Shell Section Design Parameters

Stiffness Modifiers Temp Depe =
[ Modify/Show Shell Design Parameters... | [ Set Modifers... | — i
L
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Ahora imponemos el mdédulo de balasto para la losa, 15000 kN/m3:

§

E‘ Assign Springs to Area Object Face

Spring Type
@ Simple
kN/m/m*

Spring Stiffness per Unit Area 15000

[CDI’HPV&SSIOI‘I Only

=

Local 2 Axis Angle from Default Orientation

Simple Spring Resists

-

Link Property

Spring Location (Area Object Face)
Area Object Face

Bottom - |

Area Object Edge Number

Spring Tensien Direction
1@ Parallel to Area Object Local Axis 3 Axis >
) Normal to Specified Area Object Face
(7) User Specified Direction Vector

Coordinate System

Local 1 Component
Local 2 Component
Local 3 Component

Options
i Add to Existing Springs
@) Replace Existing Springs

) Delete Existing Springs

I Reset Form to Default Values |

) (o)

Hemos puesto muelles solo a compresidon, para hacerlo efectivo, como
veremos, tener que utilizar casos no lineales de carga, asignamos:
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La vista en 3D extruida:
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Especificamos los patrones de carga:
x Define Load Patterns &
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Tvpe . MurliP_ﬁer . Load Pattern i i diowd pad Bait ]
Tra—T —
DEAD DEAD 1 SRR g T A = =
LIVE 0 A S R
o fwene [ Desisiosd Pattem._]
| show Load Pattern Notes... |
Cancel

Creamos 2 pilares de 2 metros desde el centro de cada losa:

o . e omow
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Resultando:
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Asignamos las cargas en cabeza, las cargas muertas:
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Las cargas vivas:

(VAT o0t R0 e D AR - - | -
Fie L&t Vew Defing Duow Gt dmgn Awymw  Oiply Dugn Ophes Teos Wi
DN HGE 20 A& DA TEA D e 6 8§ REE e mi-l T\ =is

o?‘.

.‘:'DDEKﬂ/E-\‘:A_-

A+ % o

=

E)

Las cargas de viento:
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Las combinaciones de carga, para maximas compresiones:

x Load Combination Data | P l
Load Combination Name (User-Generated) COMPRESIONES
Notes [ Modifyisnow notes... |
Load Combination Type [LinearAch v]
Opticns
Convert to User Load Combo Create Nonlinear Load Case from Load Combo
Define Combination of Lead Case Results
Load Case Mame Load Case Type Scale Factor
WIND | Linear Static 0.8
DEAD Linear Static 1.35
LIVE Lingar Static 1.5
N
Delete
i oK ] [ Cancel l
Para despegues:
3¢ Load Combination Data (X
Load Combination Name (User-Generated) DESPEGUES
Notes [ ModifyiShow Notes.. |
Load Combination Type [anarAdd vI
Options
| eonve ser L eate Nonfinear Load Case from Loa
Define Combination of Load Case Results
Load Case Name Load Case Type Ecale Factor
WIND + | Linear Static 1
DEAD Linear Static Al
i
=
1
|
| I oK ] [ Cancel I
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Imponemos restricciones al movimiento horizontal en los nudos:
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Calculamos y obtenemos las tensiones en el terreno para la combinacion de
compresiones:
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En el caso de la combinacién DESPEGUES, obtenemos tensiones positivas y
no nulas, como deberia ser:
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Las fuerzas en nodos para esta combinacion:
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