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Optimization Study on Demolition Blasting
Scheme of Highway Viaduct Crossing Pipeline

YE Wu' ,LOU Xiao-jiang® ,LIU Lei-yang' ,WEI Xiao-yan®
(1. Zhejiang Haichuan Survey Co. ,Ltd. ,Hangzhou 310015, China;
2. Zhejiang Tunnel Engineering Company , Hangzhou 310015 , China)

Abstract; A highway viaduct is a double-line reinforced concrete structure,and the bridge deck width of a sin-
gle-line is 12 m. The northern section and the southern section of the bridge approach and the main bridge have 6
piers( pier number 4-9) |5 piers( pier number 12-16) and 2 piers( pier number 10,11) ,respectively. When blasting
demolition of this bridge is conducted, it is necessary to focus on the complex surrounding environment, flying rocks
and touchdown ground vibrations. The finite element software ANSYS/LS-DYNA is used to analyze the combined
effect of the blasting load and the intrusion load of the fragmentation group on the reinforced concrete pier columns of
the main bridge,and simulate the whole collapse process of the bridge. As a key point of the study, three blasting
schemes, symmetrical initiation , unidirectional initiation, and center initiation, are compared, and the muck pile pa-
rameters are evaluated by using the post-processing software LS-Prepost. It is revealed that if only consider the muck
pile, center initiation performs the best. Between the other two blasting schemes , unidirectional initiation is better than
symmetrical initiation. The peak particle velocities of touchdown ground vibrations for the three blasting schemes can
be ranked in an descending order by numerical simulation, which is symmetrical initiation > center initiation > unidi-
rectional initiation. At the same time,all the PPVs of the three blasting schemes are within the safety allowable ran-
ges. After comprehensively evaluating the muck pile parameters and touchdown ground vibrations, it is determined
that a long delay interval has a better blasting effect than a short delay interval. Finally,the blasting scheme of unidi-

rectional initiation,long delay time within and between the bridge lines has been chosen. In general , the actual blas-
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ting effect coincides with the numerical simulation results, with all indicators in line with the corresponding regula-

tions. In addition,a good vibration reduction effect is also achieved by using various vibration damping techniques.
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Table 1 Blasting charge parameters of approach bridge and main bridge pier column

L ALW/m  HEEREE/m ii/e fLE/m BE/(kgem ) B
B8 1-~6 0.7 0.35 0.35 0.50/0. 56 1.8/1.5
T 1-~6 1.0 0.60 0.60 0.67/0.76 1.8/1.5
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Fig. 3 Schematic diagram of blasting hole layout( unit;m)
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(a) Schematic diagram of main bridge pier blasting
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(b) Schematic diagram of internal structure of the main bridge pier column
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Fig. 5 Schematic diagram of the internal structure and blasting model of the main bridge pier
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Table 2 Blasting muck pile parameters of three blasting schemes
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Table 3 Schemes of delay time ( unit:ms)
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Fig. 7 The whole process of bridge collapse at key time points
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Fig. 8 Stress changes at key time points during the whole process of bridge collapse
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Table 4 Calculated values of collapse vibration
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Fig. 9 Schematic diagram of ground protection structure
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Table 5 Monitored blasting vibration data
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Fig. 10 Layout of monitoring points

around the simulated bridge

xR 6 FAIRD SN SRR
Table 6 Simulated blasting vibration data
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