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Construction Process & Cracking

Analysis of a Reinforced Concrete Tunnel

(Road M-111)
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Reinforced Concrete Tunnel

Reinforced concrete
tunnel of road M-111
running underneath
Madrid Barajas
airport. Several
2D/3D models of the
soil-structure
Interaction was
conducted, as well as
the dimensioning of
the reinforcement
needed in the tunnel
for the different zones
and loads from tunnel
backfilled.
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Frontal view of soil
and tunnel mesh
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3D view of the 4

tunnels

Shell model
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Competitive Advantages
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Civil with AN allows to simulate the
behavior of real life structures, dramatically
saving costs, time and optimizing results.
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Reinforced Concrete Tunnel

*ﬂANSYS Graphics Eplot type=2 mat=1 real=1 csys=0

- Relleno compacto
- Relleno de gravas
I:l Tosco terciario

I:I Hormigon
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Desigancidn de Materiales

o e e e e Materials used in the tunnel model
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Civil
automatically
provides the
user with
Beam&Shell
postprocessing
results, for
better ease of
use

M-111. Modelo 3D Transicion al T3A
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Civil
automatically
calculates the
reinforcement
amount with
the simple click

of a button.
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+@ ANSYS Graphics PLNSOL EPSW..0

Civil
postprocessing
includes Pt
legends and
ilcons to better
understand the
results.

M-111. Modelo 3D Transicion al TSA
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Vertical
Movements
on a critical
zone of the
tunnel
junction.
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Principal
stress on a
critical zone
of the tunnel.
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Pincipal Sress
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HODAL SCLUTION

Reinforcement
designed using
Civil

M-111. Modela 3D

Section detall

o http://www.civilfem.com



http://www.civilfem.com/

< INGECIBER ClVll

Reinforced Concrete Tunnel

Intersection of terminal
building with tunnel
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Reinforced Concrete Tunnel

Intersection of terminal building with
tunnel
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I Forces & moments in walls
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Flector principal ¥ (T.m) Max. 144% Min. 76.7%7
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Flector principal ¥ [(T.m) Max. —-33.74% Min. —-382.732

Axial
Force

Bending ——
Moment
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Reinforced Concrete Tunnel
FEM model of access to
the satellite building
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ESFUERZ03 EN LA ESTRUCTURA

Ley de esfuerzos cortantes

Non linear

analysis of

the backfill ; _
construction vz
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process and S

Arrangue Boveds
Tn.tm
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0
Nd= 0 Tn
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airplane i T o

Sec Clave Boveda

landing m |
overload 1l i ’

Vd= Tn

Sec 17 Empotram Boveda
Md= 0 To.m

Wd= 1.E-0Z Tn

vd= 0 Tn

Sec 78 Cabeza Muro Ext
Md= -0.47 Tn.m

Hd= -1.9 Tn

vi= 0 Tn

Sec 70 Base Muro Ext
M= -0.46 Tn.m

Hd= -9.51 Tn
Vd= 0 Tn

M-111. %ona E. Modeleo Evolutive No Lineal
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Concrete
cracking
analysis e T
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Clawve Bowve

Clawve Losa
Mowvimientos:
Horiz Muro
Asiento

Clave Boveda Exterior

Clawve Losa Exterier
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