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Step 3394 Model Perspective
10:03:58 Sun Jun 24 2018

Contor Rotation:
X:-7.105e-015 X: 0.000
Y: 5.025e+001 Y: 0.000
2.450e-0( Z: 330.000
Dist: 3.268e+002 Mag. 1 "
Increments: Ang.: 22.500
Move: 1.3000+001
Rot.: 10.000 |
. b ||| T 1
History i : 5 -
1 Max. Unbalanced Force I iy T
Lineslyle (it T HHH f
6.687€+002 <-> 1.3250+006 . l =2 T Hi :
y I=: H H T
Vs. i "
IIE

Step
1.0006+001 <-> 3.390e+003
Contour of SZZ

Magfac = 0.000e+000
Gra n

6.0000e+005
6.00006+005 to -5.0000e+005
-5.00000+005 to -4.00006+005

-4.0000e+005 to -3.0000e+005

itasca Consulting Group., Inc.
Minneapolis, MN USA
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FLAC3D 3.00
Step 21524 Model Perspective

08:39:26 Thu Jul 05 2018

Center: Rotation:

X: 2.080e+001 X: 360.000 a
Y: 2.455e+001 Y: 0.000

2 6.361e+000 2: 50.000

Dist: 1.899¢4002  Mag.: 3.81
Incremants: Ang.: 22.500

Move: 7.553e+000

Rot: 10.000

Contour of Z-Displ
Magfac = 0.000e+000
-3.30796-001 to -3.0000-001
-3.0000e-001 to -2.5000e-001
-2.5000e-001 to -2.0000e-001
-2.0000e-001 to -1.5000e-001
-1.5000@-001 to -1.0000e-001
-1.0000@-001 to -5.00000-002
-5.0000e-002 to 0.0000€+000
0.0000e+000 to 5.0000e-002

5.0000e-002 to 9.5146e-002
Interval = 5.0e-002
Sketch
Magfac = 0.000e+000
Linestyle

Itasca Consulting Group, Inc.
Minneapolis, MN USA

Fdsb @ @,y 5Ls Jlosl g Gldgy e ¥ ol a9 Jigh )l ) 4ol Jigi 65l (lwdie Jolpe - ¥ S0
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FLAC3ID 3.00 o
Step 21474 Model Perspective
09:35:00 Thu Jul 05 2018

8.0+

Center:
X: -1.004e+001
Y: 4.268e+001 Y: 0.000
Z: -6.309e+000 Z: 360.000
Dist: 3.268e+002 Mag.: 1.25
Increments: Ang.: 22.500
Move: 1.300e+001
Rot.: 10.000

Rotation:

X: 360.000
704

e0-

504

History

1 Max. Unbalanced Force

L
6.687e+002 <-> 8.543e+006

4.0+

Vs.

Step
1.000e+001 <-> 2.147e+004

3.0

Contour of Z-Displacement

Magfac = 0.000e+000

2.0+

-3.2955e-001 to -3.0000e-001
-3.0000e-001 to -2.5000e-001
-2.5000e-001 to -2.0000e-001
-2.0000e-001 to -1.5000e-001
-1.5000e-001 to -1.0000e-001
-1.0000e-001 to -5.0000e-002
-5.0000e-002 to 0.0000e+000
0.0000e+000 to 5.0000e-002
Itasca Consulting Group, Inc.
Minneapolis, MN USA
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Ground surface subsidence Summary

EPB shield machine Earth pressure balance (EPB) shield machines have been used to excavate
numerical modeling Tabriz metro line 2. A critical section of the tunnel has been modeled in this
Underground space study. The modeling results have been verified by the monitoring data using

Finite difference method (FDM)

FLAC3D the installed instruments on the site. In addition, some crucial operational

parameters of the EPB tunnel boring machine (TBM) have also been studied
to determine their effects on ground deformation and subsidence during the tunnel excavation.

Introduction

Tunneling in shallow urban areas and on soft ground is always associated with risks that can have unpleasant
consequences if ignored. Tunnel excavation removes a mass of soil and rock, leading to significant changes in strength
around them, and causing the earth to move. The tunnel has been excavated in a shallow soil environment and the
effects of the tunnel excavation will transfer to the ground. The EPB shield is one of the most suitable methods to
control the pressure in the tunnel front, decreasing the surface subsidence by controlling this pressure.

Methodology and Approaches
In this research, three-dimensional (3D) numerical modeling is applied to study the effects of TBM-EPB operating
parameters on the deformation and subsidence of soft soils using FIAC3D software.

Results and Conclusions

According to the obtained numerical results, it seems that the slurry injection pressures do not have a significant effect
on the improvement of stresses. The study also investigates the influence of overburden pressure, cohesion, density,
and diameter on the injection pressure. The results indicate that decreasing or increasing the injection pressure in
environments with different parameters has little effect on vertical displacement.

To investigate that how geomechanical factors of the environment influence deformation of the earth surface, various
models have been constructed by keeping all the parameters constant in which with increasing cohesion and internal
friction angle, the rate of subsidence decreases. While increasing the specific gravity of the soil, the amount of vertical
displacement increases.
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