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Fig.1 The finite element model and the relative

position of fault zone and tunnel grouting circle
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Fig.2 The part of tunnel lining in fault zone
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Fig.3 The flow chart of tunnel construction
process with the both side heading method
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Fig.4 The vertical displacement contours of longitudinal

section when tunnel crossing the fault zone
though a operating condition
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Fig.5 The plastic deformation distribution of the tunnel

and surrounding rock though a operating condition
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Fig.6 The change of tunnel crown settlement
with different grouting materials through

six operating conditions
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Fig.7 The vertical displacement contours of the tunnel

profile with different grouting materials ( condition 1)

HHRPEXRERERAHBHRHEYE. E
P o 3 [ R 3 B O 3 O, B T 44 T 9 T
e 78 5 D /DN

Bl 8 Jy3k 3 hEL LT BE f s i BB AR
ERXoHE NEPTLUES BEX EREPE
WEEHFSEFFEANIBEEUEEN 8T
TE A [ B B 4 AL 5 AR AT T S 0 B AR B,
[ e E A T K0 ), B T K o [ 7 A
P BE B 38 K, 9 B B 1 o 2B X R BB AR T
B F5 BT RINIRI TR H
TIHRIMPEUX I HEL, TURARANE R K
BB AT R/ R AR TE (X A AL, X IR A

H8 ERAFEERMAMNBENEENENTRERSHE
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and surrounding rock with different groutingmaterials
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Stability Analysis of the Fault Fracture Zone with Pre - grouting
Reinforcement in Subsea Tunnel

WANG Lei', LI Tao’

(1. College of Urban Railway Transportation, Shanghai University of Science and Engineering, Shanghai 201620, China; 2.
School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: This paper studies the influence on the force and deformation of surrounding rock and primary sup-
port by changing the grouting material or the grouting range with the three — dimensional finite element simula-
tion. It can be proved: if surrounding rock was not reinforced by grouting, plastic deformation take place in
the transition sections of normal surrounding rock and fault fracture zone; or it will take place at the interface
of every grouting section with the exception of the transition sections; if surronnding rock was reinforced by
grouting, the maximum settlement of the tunnel vault decreased by more than half, simultaneously as the
thickness or stiffness of the grouting reinforcement range increases, the displacement of tunnel vault, the size
and distribution area of plastic deformation, the maximum principal stress of primary support all decreased cor-
respondingly; changing the grouting range or the parameters of the grouting can all control the force and de-
formation of tunnel effectively, and they have the same effect on the reinforcement of surrounding rock.

Key words: inclined fault fracture; grouting; the stability ; numerical simulation



