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Research on grouting effect of plastic zone of
tunnel with soft and weak rock

LIU Meng' , HU Huanxiao', WU Gaoquan' , SHEN Zenghui’
(1. School of Geosciences and Info — Physics, Central South University, Changsha 410083, China;
2. Zhejiang Engineering Investigation Institute, Ningbo 315500, China)
Abstract: According to the geological situation of Lijiachong tunnel, the paper studied the grouting effect
of tunnel with soft and weak surrounding rock by use of FLAC™”software, analyzed the change of plastic
zones of surrounding rock before and after grouting and the change of deep displacements with time during
the construction of tunnel. The results indicated that pre — grouting can narrow the range of plastic zone,
improve the physical and mechanical properties of surrounding rock and also effectively control the deep
displacements of surrounding rock. The difference of the results gotten by numerical analysis and practical

monitoring is not great. The FLAC’” software can be used to study the grouting effect of surrounding rock.
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FLAC3D 3.00
Step 10889 Model Perspective
14:23:24 Tue Feb 28 2012

Center Rotation
X:-2.400¢+001  X:0.000
Y:3.000e-001 Y:0.000
7:-4.5006+000  Z:0.000
Dist 4.898¢+002  Mag: 125
Ang:22.500

Block State
None
shear-n shear-p.

| shear-n shear-p tension-p

L shear-n tension-n shear-p tension-p
shear-p.

|| shear-p tension-p

L] tension-n shear-p tension-p
tension-n tension-p
tension-p

Ltasca Consulting Group, Inc.
Minne applis, MN USA
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FLAC3D 3.00
Step 10888 Model Perspective
15:02:41 Tue Feb28 2012

Center Rotation
X:2400¢+001  X:0.000
Y:3.000e-001  Y:0.000 ——
7:-4.500e+000  7:0.000
Dist 4.898¢+002  Mag: 125

Ang22.500

Contour of X-Displacement
Magfac=0.000e+000

-3.5211€-002 to -3.5000e-002
-3.5000e-002 to -3.0000e-002
-3.0000e-002 to -2.5000e-002
-2.5000e-002 to -2.0000e-002
-2.0000e-002 to -1.5000e-002
-1.5000e-002 to -1.0000e-002
-1.0000e-002 to -5.0000e-003
-5.0000e-003 to -0.0000e+000
0.0000e-000 to 5.0000e-003
5.0000€-003 to 1.0000e-002
1.0000e-002 to 1.5000e-002

Yy -

1.5000€-002 t0 2.5000e-002
2.0000e-002 to 2.5000€-002
2.5000e-002 to 3.0000e-002
3.0000e-002 to 3.4027e-002
Interwal= 5.0¢-003
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FLAC3D 3.00
Step 10889 Model Perspective
22:37:32 Thu Feb 09 2012

Cemter Rotation
X:-2.400e4001  X:0.000 — ¢
Y:5.000€-001 Y:0.000 ——— T

Z2:5.720e+000 Z:0.000 e o T
Dist 4.871¢+002  Mag: 1.56 =EEEEED
Ang22500 [T ==

SEL Geometry Y
Magfac=0.000e 1000 1
Sketch i
Magfac=0.000¢ 1000 Al
Linestyle N
111 PSS RRY 771ty 11T
- 7 Y 7 5 .
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FLAC3D 3.00
Step 8232 Model Perspective
14:42:25 Tue Feb28 2012

Center Rotation
X:2400e+001  X:0.000
Y:3.000e-001  Y:0.000
Z:-4.500e+000 7:0.000
Dist 4.898¢+002  Mag: 125

Ang:22.500

Block State
None
shear-n shear-p
[ |shear-n shear-p tension-p
[ [shear-n tension-n shear-p tension-p
shear-p
|_shear-p tension-p
tension-n tension-p
tension-p

Ltasca Consulting Group, Inc.
Minne applis. MN USA

Eo FREREZEMHRSHE

FLAC3D 3.00
Step 8232 Model Perspective
14:4020 Tue Feb 28 2012

Center Rotation
X:2400e+001  X:0.000
Y:3.000e-001  Y:0.000
Z:-4.500e+000  7:0.000
Dist 4.898¢+002  Mag: 125
Ang22.500

~—————

¥y »

Contour of X-Displacement

Magfac=0.000e+000
-1.6158e-002 to -1.5000e-002
-1.5000e-002 to -1.2500e-002
-1.2500e-002 to -1.0000e-002
-1.0000e-002 to -7.5000e-003
~7.5000e-003 to -5.0000¢-003
-5.0000¢-003 to -2.5000¢-003
-2.5000e-003 to 0.0000e+000
0.0000e+000 to 2.5000e-003
2.5000e-003 to_5.0000e-003
5.0000e-003 to 7.5000e-003
7.5000¢-003 to 1.0000¢-002
1.0000e-002 to 1.2500e-002
1.2500e-002 to 1.4998e-002

Interwal=2.5¢-003
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