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Abstract-Tunneling at shallow depth can induce 

ground movements that may cause deformation and 

in extreme cases of severe damage to surface struc-

tures this work deals bibliographic analysis and nu-

merical modeling of the hydro mechanical response 

around a tunnel. a numerical analysis of the effect of 

excavation of a tunnel towards a low multiple-stage 

structure centered over the axis of a tunnel. The study 

is performed using the computer code Plaxis 8.2 

which is based on the finite element method (FEM) in 

plane strain. The analysis applies  

to a real case in this instance the Algiers metro, ex-

cavation was conducted using the New Austrian 

Method (NMA) taking account of deconfinement. 

Our objective in this work is to estimate numeri-

cally the different movements caused by the construc-

tion of a tunnel at shallow depth (vertical and hori-

zontal as well as pressure dissipation yard soil con-

solidation movement. 
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1. INTRODUCTION  

The digging of underground is nowadays one 

of the most suitable for the construction of in-

frastructure road and rail transport solutions, 

and drinking water and sanitation networks with 

major cities of the world have a growing need . 
One of the major problems associated with 

these structures is formed by the movement in-

duced by the work floor. These works are, for 

both economic and functional, usually con-

structed shallow reasons, movements  

they cause, can damage the existing structures 

on the surface. 

This problem is even more important in the 

presence of compressible soils. Settlements due 

to construction of the book are in the most im-

portant cases and they develop over time, some-

times for long periods of time after completion. 

These deferred deformations mainly concern 

the consolidation of fine soils that occurs over 

time by expulsion of excess pore water occupy-

ing the voids in the massif..
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Fig.1: problematic 

2. Mesh and numerical model  

Given the complexity of movement resulting 

from tunnelling, it seems necessary for the deter-

mination of these movements have a reliable com-

putational tool for the numerical simulation of this 

extremely delicate behavior. 

Our contribution is a proper use of a computer 

code PLAXIS 8.2 finite element is a program in 

two dimension finite element specifically designed 

for analyzes performed deformation and stability 

for differing type of application in geotechnical 

This last is made up of 04 modules summarize 

the almost unique approach to solving the problem 

of civil engineering namely: 

The input data program (Input) 

The calculation program (Calculations) 

The program results (Output) 

The program curves (Curves) 

 

This code was used for modelling a digitally the 

case of Algiers metro in particular cutting calcula-

tion was selected in the test section hamma garden 

 

The results can be through this program PLAXIS 

are many 

It is clear that the choice of a mesh enormously 

influenced the results we selected only the optimal 

mesh shown in Fig.2 the 1st forward calculation 

and second by giving against the deformation of 

the mesh into account the existence of a structure 

on the surface 

Note that a movement of soil occurred at the nat-

ural surface, so that e at the excavation 

The deformed mesh shows clear ing the exist-

ence of a basin of settlement caused by the con-

struction of the tunnel 

Here has been some shortening the tunnel lining; 

this is due to the differing phases of construction 

such as excavation, filling the annular space, the 

paving 

 

 

 

 

    
    

structure 

 

Settlement Profile 
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Fig.2: deformed mesh 

 
 

 
 

Fig.2: deformed mesh 

 

 

3. Vertical displacement 

The fig.3 shows the distribution of vertical 

displacement is in shade or color curves iso 

value 

Thereafter we consider cuts in the horizontal 

direction (surface and above the tunnel) (key 

point called tunnel) we note that the key vertical 

displacement is greater than the surface 

4. horizontal movements 

In Simulator way we analyze the distribution 

of horizontal displacement Nuance color and 

iso value curve 

We have shown in a vertical section the evo-

lution of these last we note that the Horizontal 

displacement is almost zero below the tunnel 

5. Evolution of pore pressure in the massive 

Up to this point we have to mention the me-

chanical parameter, as engineer changing the pi 

implies emblem on the principle of Terzaghi 

bishop or a change in the effective stress which 

gives a mechanical effect that is why we pre-

sented the evolution of pi in time with differing 

section 

Over time it decreased pi therefore water 

overpressure induced by the excavation are 

completely dissipated 
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Fig.3: Vertical displacement 
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Fig.4: Horizontal Movements 
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Fig.4: Horizontal Movements 

 
6. 

Conclusion  

The use of computer code Plaxis has enabled us 

to make a two-dimensional analysis of this phe-

nomenon based on the finite element method and 

the results obtained are comparable to those ob-

tained by other codes (Melanie), and measures in 

situ 

     The choice of parameters used in the finite el-

ement is very important, taking into account that 

the variation curves of the mechanical characteris-

tics of the soil represent the means values of the 

measurements 

Hydromechanical behavior of soils in tunnelling 

Take into account the phenomenon of tunnelling 

interaction with other structures on the surface and 

in depth such as masonry buildings, pipelines and 

underground pipes, deep foundations, tunnel exist-

ing study of a real example of reference Algiers 

metro study of consolidation around the tunnel and 

the influence of time on the appearance of long 

term settlements 
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Fig.5: Evolution of pore pressure in the massive 

 

 

 

 

pressions interstitielles

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
s
 i

n
te

rs
ti

ti
e
ll

e
s
 

[k
N

/m
^

2
]

t=45j ;y=50m 

pression interstitielle 

-0.001

-0.0005

0

0.0005

0.001

0.0015

0.002

0.0025

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 i

n
te

rs
ti

ti
e
ll

e
 

[k
N

/m
^

2
]

t=45j ;y=32.5m

pression interstitielle 

-0.05

0

0.05

0.1

0.15

0.2

0.25

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 i

n
te

rs
ti

ti
e
ll

e
 

[k
N

/m
^

2
]

t=150j ;y=50m

pression de dissipation  

-0,0005

-0,0004

-0,0003

-0,0002

-0,0001

0

0,0001

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 d

e
 d

is
s
ip

a
ti

o
n

  
 

[k
N

/m
^
2
]

t=150j ;y=32.5m

pression de dissipation  

-0,05

0

0,05

0,1

0,15

0,2

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 d

e
 d

is
s
ip

a
ti

o
n

  

[k
N

/m
^

2
]

t=365j ;y=50m 

pression de dissipation  

-0,0005

-0,0004

-0,0003

-0,0002

-0,0001

0

0,0001

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 d

e
 d

is
s
ip

a
ti

o
n

  

[k
N

/m
^

2
]

t=365j ;y=32.5m 

pression de dissipation  

-0,04

-0,02

0

0,02

0,04

0,06

0,08

0,1

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 d

e
 d

is
s
ip

a
ti

o
n

  

[k
N

/m
^

2
]

t=1500j ;y=50 m

pression de dissipation  

-0,0005

-0,0004

-0,0003

-0,0002

-0,0001

0

0 20 40 60 80 100

distance (m)

p
re

s
s
io

n
 d

e
 d

is
s
ip

a
ti

o
n

  

[k
N

/m
^

2
]

t=1500j ;y=32.5m


