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Analysis on the deformation of initial support and hollow bolt
grouting effect of surrounding rock in a tunnel
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(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection ,

Chengdu University of Technology, Chengdu ,Sichuan 610059, China)

Abstract ; A tunnel in Sichuan as the research object, this paper uses field reconnaissance , geological condition
analysis . the ground stress detection, wits stress surveying of the steel arch and other analysis methods,
analyzing the reasons of initial support’ s deformation and failure. Analysis results show that initial support
deformation and failure is mainly by water infiltration, adverse stress conditions, formation lithology and the
larger surrounding rock pressure factors. The Flac3d simulates the influence of silty mudstone interlayer on the
deformation of tunnel after excavation and the effect of hollow bolt grouting. The simulation results show that
the maximum vertical displacement and compressive stress appears in the vault area, the crown displacement
with the interlayer and excavation tunnel spacing increases gradually decreases, which is the biggest change in
the distance to 6. 5 m. The maximum horizontal displacement occurs at the right arch waist. through the analysis
of deformation condition of grouting, it is found that the vertical displacement decreases about 10% , sidewall
constringency is reduced by about 4% . This paper can provide reference for similar projects in failure analysis
and construction treatment method.
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Fig.1 The deformation and fracture of initial support
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Fig.2 Time-stress curve diagram of steel

arch’s stress (k8 +559)
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Table 1 Ground stress detection data of tunnel
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Fig.4 The direction diagram of ground stress
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Fig.5 The graph of tunnel section design
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Table 2 Physical and mechanical parameters of model
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Table 3 Physical and mechanical parameters

of the hollow bolt
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Fig.10 Stress contour before and after grouting

B 10 HIXEREE

3.3.2 WIABIRAE Lo By

BRI 11 ~ 12 451 T BB KT IR 0 88 = B/, ]
PLE TG Z 10 35 KA RS AR Hh B0 76 $4E T X3
Hohdait KO EE N 4.23 cm, , 13 5 e KA
P HE K 3. 83 cm (B I D 2 29 Ry 10% 5 /K 7 W 85 i
KALFE F= % 10 B 7E A HE BB 3, 3 K A B R B8
R 1.8 em FERKIGH 1.73 em, /N T 25 4% . AU
g5 R 5 W7 52 I 25 R B — B, a5 HE 2R T
R R B HE T A B R IX 0 7 K I 4 R
FHAT o

F I AC 31> 3.00
Step 1534 Model Perspective
19:17:10 Sat Apr 02 2016
Contour of X-Displacement
Magfac=0.000>10°

—-1.738 0x102~-1.500 0x102
—-1.500 0x1072~-1.000 0x102
—-1.000 0x102~-5.000 0x10-3
—5.000 0x107~0.000 0x10°
0.000 0%10°~5.000 01073
5.000 0x10-*~1.000 0x10-2
1.000 0x1072~1.500 0x1072
1.500 0x1072~1.739 5x1072
Interval=5.000%10-
Itasca Consulting Grou Inc,
Minneapolis,M

Step 1157 %68 chFccif\ i
21:58:00 Sat Apr 01 2016
Contour of Z-Displacement
Magfac=0.000x10°
-3.831 8x1072~-3.000 0x102
-3.000 0x1072~-2.000 0x102
—=2.000 0>10-2~—1.000 0%10~2
—1.000 0x10-2~0.000 0x10°
0.000 0%10°~1.000 010~
1.000 0x1072~2.000 0x102
2.000 0x10-2~3.000 0x10-2
3.000 0x1072~3. 300 0x102
Interval=1.000>10"
Itasca Consultin Grou Inc,
Minneapolis, MN USA

B 11 FREZELERE

Fig.11 Deformation contour before grouting



14

op M TR E S B IR R <113 -

Fr A 3D 3.00
Step 1534 Model Perspective
19:17:10 Sat Apr 02 2016

Contour of X-Displacement
Magfac=0.000>10°

—-1.738 0x102~—1.500 0x1072
—-1.500 0x10-2~—1.000 0x10-2
—-1.000 0x10-2~—5.000 0x10-3
—5.000 0x10-~0.000 0x10°
0.000 0%10°~5.000 0x10-*
5.000 0x10-~1.000 0x102
1.000 0%1072~1.500 0x102
1.500 0x1072~1.739 5x102
Interval=5.000x10-3
Itasca Consulting Grou,Inc,
Minneapolis, MN USA

step 1197 M6aT Péspecive”

21:58:00 Sat Apr 01 2016
Contour of Z-Displacement
Magfac=0.000>10°

—3.831 8x10-2~-3.000 0<10~2
-3.000 0x102~-2.000 0x102
—2.000 0x102~—1.000 0x102
—1.000 0x10-2~0.000 0x10°
0.000 0x10°~1.000 0x10-2
1 1.000 0x1072~2.000 0x10~2
2.000 0x1072~3.000 0x1072
3.000 0x102~3.300 0x1072
Interval=1.000<10-2
Itasca Consulting Grou,Inc,
Minneapolis,

B12 FRBEVNZUBZE

Fig.12 Deformation contour after grouting

P13 18] 14 25 T 00 18] 06 B A2 AL Il LA
th K8 +560 Wy i 4 15 T 37T be 20 4 Wi S5k 7R R AR iR
ﬁ%F&%E%%%Vﬂi%%%%ﬁ??%jﬂMﬁ

IR U T B R ROR o

X A Q 0 6 $®
A o I\ RN
LA LS AN SRR\
ORI SR SR

I FYT/mm
N
s 8 3

|
IS
(=}

RIS

)
("3
(=)

E13 BUTRERUBEE
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