#36H 3 X B B =5 I 1 Vol. 36 No.3
2020 4 9 A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Sep. 2020

TEHRES: 1674-599X(2020)03 —0043 —07

AT SR IR S A I

R, XN, BT, Bk

(F B ARAREFENTARBARAE, #d kiF  410004)

W T WOKE M BREERE ORI TR 2k AP RUE MR A, T KB 6 SRS

FOBSIE TR, SE P TR T B, W I I 0 s 2 HOon 2 B (M TR O S, A3 31 e

AT B R R S A 2 BT e SRR B B TR 7 AR IR, BV G J R KTk, R

B BRI R, S KOV B TR J 2 TR R P AL BRI, SRS K . PSR AIh0

KSRV S0k T BN T, 49 B B AR o, o MR S T o RO BE R, 2 BTS2 030

B, MR AU, %45 AT N TR TR 2.

ST WIZBR . VKGR IR IR AR

FESKS: U452 SCRRATARD: A

DOI:10.16544/j.cnki.cn43-1494/u.2020.03.007

Study on the optimization for mud-water shield driving parametersin

fault fracture zone
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Abstract: The construction of mud-water shield tunnel in the fault fracture zone stratum is relatively
complicated. To study the tunneling performance of shield, based on Changsha Metro Line 6 shield
tunneling project, the numerical simulation of the excavation process is conducted to analyze the
influence of tunneling construction parameters on the vertical subsidence and deformation of the ground.
The vertical surface deformation diagram and settlement trough distribution curve show that with the
increase of silo pressure, the settlement of soil in front of the tunneling face decreases, but the excessive
pressure of mud silo can cause great disturbance to the excavated strata, resulting in the increase of
settlement deformation as the shield machine continues to push forward. The increase of grouting
pressure will enhance the reinforcement effect of mud on surrounding rocks, improve the overall
stability of surrounding rocks and reduce the strata deformation. As the tunneling velocity rises, the
disturbance degree of the stratum and the subsidence of the ground gradually increases. The optimized
results of mud-water shield construction parameters in this study can provide technical guidance for
analogous projects.
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Fig. 1 Section profile of the formation coudition
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Fig. 2 Overall diagram of the finite element model
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Fig. 3 Structure mutual position relation of Changsha Metro
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Fig. 4 The mud silo pressure schematic
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Fig.5 The schematic of grouting pressure

BRI R T S50 SRR s #hiR i s
FAAFRBEVT ORI, AT SR FH (1 1 2 Je 3 245
MBI ZHO R 1. &t T 2 H00 U2 5200
BN, HRE TSRS, AEERALNTE,
L 6 5L AR TS . Bl L3
L 2.

21 [BEMREHRKEED

FEVE ARG ) Tikep, @Ik 7E T8 S 776
IKEW, FENRH, ERKEHIER—E KN
KIES, ERAEREFZE AL, 5% Fmiatn
KR SR FE A, LR B b OE %7 T AR R e
PE o 3% BUUe KA e K 74 il A 150,200,250,

Line 6 300 kPa 4 it T L4, #EAT 12X 18]t T A A0 o
R®1 BAERELAK
Tablel Formation parameters of the model
A A E/(KNem ) Fi%E J1/kPa P BESRE A1 /(°) HEL/NE B S /MPa LV
ipa) 21.0 — 40.0 0.25 33.0 Sk
W7 = B e 234 17.9 50.1 0.26 26.7 Sk
BEIEE Fr 23.5 — — 0.20 32500.0 Sk
JERANE 78.5 — — 0.30 216 000.0 R
I EZ 21.0 — — 0.16 22 000.0 BEEN
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Table2 Simulated operating parameters
SRR RRCIRHEIE FI/kPa TERIE S1/kPa I /(mmemin ")

Level-1 150 200 10
Level-2 200 250 20
Level-3 250 300 30
Level-4 300 350 40
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Fig. 6 Vertical deformation of surface at different mud silo pressure
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(a) VEFKEJI19 150 kPa (b) HFFEJ128 200 kPa

(c) VEHFK ET19250 kPa (d) & 7179300 kPa
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Fig. 7 Vertical deformation of the surface at different of grouting pressure
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Fig. 8 Surface sink distribution curve at different driving speed
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