H38E H1W o Vol.38 No. 1
2021 4E3 A BLASTING Mar. 2021

doi;10.3963/j. issn. 1001 —487X.2021. 01. 006

TS RIME T B ERE S B IR
IR B R e

(1VEBUREE WAL (D) RV SR BB AR I Be , BUIN 430056 ;2. J5 i T A2 b2 B 5 S0 %, ik 430056 ;
3. RBUBERE A BR A A, 27X 430056)

B E: BHEBREEIPREREZENTRA Y AR LE  ERIEIRARAGELY AR L, &
AT A J IR BT X JE My AR S Rk TAR R, AR T JE A IR AR B AN S B A Sk R IRy
EAe g AT A Hhah, 3R R LS-DYNA 3h ) 32 A IR TR s sk A3 AP b AT A A 5. B R &
RRBEETEAERSBIL, AR EZCER, A FMBRRET RIFOFELEE, AKGRSG T R
AT EE L kA B ALk T AN SR T, Y AR R R A M B, TR
M TGI8 & A | B A e ik LRI A B AT

KEEIR . FMEE; SRk MAEDL R A B R

MmESHEE: TD235.3 XHERFRIRAG: A XEHS: 1001 —487X(2021)01 —0036 - 05

Loosening Blasting of Hard Rock in Open Shield
Tunnel under Complex Urban Environment

WANG Wei'*? |HUANG Xiao-wu'>> ,YAO Ying-kang'*” WU Yue'** , XU Hua-jian'*" | YUE Duan-yang'*”
(1. Hubei( Wuhan ) Explosions and Blasting Technology Institute of Jianghan University,
Wuhan 430056, China;2. Hubei Key Laboratory of Blasting Engineering, Wuhan 430056, China;
3. Wuhan Explosions and Blasting Corporation Limited , Wuhan 430056 , China)

Abstract: Boulders and bedrock intrusion in shield tunneling has become an important factor affecting tunneling
efficiency and leading to the increase of tunneling cost. Combined with the engineering practice of hard rock blasting
of open shield tunnel under complex urban environment, the design and selection method of hard rock blasting param-
eters of shield tunnel and safety protection measures were introduced in detail. In addition, the rationality of the blas-
ting parameters was verified by numerical simulation using LS-DYNA dynamic finite element software. The blasting
results show that there are some blasting craters with scattered cracks in the tunnel face after blasting, which provides
good working conditions for shield tunneling and effectively improves the tunneling efficiency. Compared with the
common mining method and the ground drilling method, loosening blasting can reduce the overbreak phenomenon of
the tunnel with less influence on the surrounding structures. It can also realize the goal of safe,efficient and continu-

ous excavating of shield tunneling,which can reference for the design and construction of similar projects.
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Fig. 1 Geological section of shield rock
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Fig. 3 Tunnel excavation blasting parameter( unit; cm)
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Fig. 4 Schematic diagram of belt protection
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Fig. 5 Shield tunnel 1/2 finite element model
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Table 1 Equation of state parameters

of detonation products
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Table 2 Physical and mechanical parameters of rocks
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7.0 16.0  0.001 800 0.1 0. 04 1.0 85.0  —171.0 208.0
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Fig. 6 Simulation results of rock crushing process in tunnel
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Fig. 7 Simulation effect of tunnel blasting( unit:cm)
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