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Optimization of Blasting Design for Tunnel Adjacent to Buildings

ZHENG Shi-jie' ,FENG Chao' ,WEN Quan' ,REN Kuan’
(1. CCCC First Highway Huazhong Engineering Co. ,Ltd. , Wuhan 430013, China;
2. Institute of Road and Bridge Engineering,Dalian Maritime University , Dalian 116026 ,China)

Abstract; Aiming at the construction problems of a subway tunnel adjacent existing buildings in the section be-
tween Jialingjiang Road station and Xiangjiang Road station of Qingdao Metro Line 13 ,a new construction scheme of
mechanical excavation combined with blasting is proposed. In the scheme, bench method is used with the upper
bench in the weak stratum excavated by mechanical method,and the lower bench in the hard stratum excavated by
blasting method. Furthermore ,the vibration velocities of the adjacent buildings caused by the proposed scheme and
the traditional full-section blasting scheme are analyzed and compared by using FLAC3D and blasting equivalent load
method. The results show that, the peak vibration velocity of each monitoring point under the mechanical-blasting
scheme decreases significantly compared with the full-section blasting with the maximum reduction rate of 61. 1%
which is within the allowable range and validates the new scheme. The construction parameters of the mechanical-
blasting scheme are compared and selected based on the building settlement, plastic zone of surrounding rock mass,
vibration velocity of the buildings, etc. Finally,the mechanical excavation advance of the upper bench is determined

to as 0.5 m. Besides, the construction effect of the optimized parameters is monitored and evaluated. The mechanical-
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blasting construction scheme successfully solved the problems encountered in the project,and shortened the expected

construction period by 3 months,which shows the rationality of the proposed construction scheme and parameters , as

well as the validity of the calculation results.
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Table 1 Permissible blasting vibration values of some buildings around the tunnel
¥ 5 TS R 4ZirIE A JRRC BWAREh T A e be
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2 F 2R /KA R T AR e 1 5 1.5 em/s
3 LRHBEP G AR+ 5 1.5 em/s
4 REET WS+ 5 1.5 em/s
5 JERILGE R TR e 1 5 1.5 em/s
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Fig. 2 Adjacent buildings
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Table 2 Rock strata and building parameters

i2E= E/MPa  u  3/(kN-m™) c¢/kPa ¢/(°)

Rt 6 0.40 17 10 15
RIS 65 0.29 25 50 40
RARAE A 1800 0.25 27 200 50

AW 15 0.16 22 / /
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Fig. 3 Numerical Model (unit:m)
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Table 3 Blasting parameters

YELGREE p/ JELGIREE D/ A2y AR JESFLEAR sl e

(kg-m™?) (m-s™") d,/mm  d,/mm a/m
1000 3200 32 40 0.6
R4 BUERETHR
Table 4 Equivalent blast load
SRR =SR2 SR

P,/GPa P,/MPa P_/MPa
2.127 380.56 53.28
Po= (2)py (3)
a
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(a) Locations of the tunnel and building
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Fig. 5 Schematic diagram of equivalent application of blasting
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Fig. 6 Layout of building measuring points
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Fig. 9 Building settlement under different working conditions
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Table 5 Blasting parameters of the lower bench
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JWALARR L/ m  IREUA ke it/ ke
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