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Vibration Hazard Control of Blasting Demolition
of Interchange Stone Arch Bridge

LIN Dai-heng ,ZHANG Zhong-xiang
( Guizhou Zhongtian Blasting Co. ,Ltd. , Guiyang 550081 , China)

Abstract: Nayong Weima stone arch bridge and the new simply supported beam bridge have a 41° diagonal
crossing in the horizontal direction, with a total length of 68 m. It passes 28.5 m below the fifth span of the new
bridge,and is only 0.8 m away from the #4 column of the new bridge. In order to ensure the successful blasting dem-
olition of the old stone arch bridge, the in-situ buffer collapse control blasting technology is adopted to ensure the
safety of the adjacent new bridge. Considering the damage to the surrounding environment caused by the blasting
demolition of the stone arch bridge, especially the damage to 4# column and the pier foundation, the horn blasting
notches is used based on the structural characteristics of the stone arch bridge and the analysis of blasting and col-
lapse vibrations. At the same time, the blasting notch of the East-West arch foot is moved to the second abdominal
arch,and the crushing notch close to #4 column is added. For the initiation network, the sequence of " west to east
and south to north" is adopted. Other methods include adjusting the resistance line of the blast hole close to the #4
column and taking different powder factors for different blasting notches, etc. All those measures are taken to make
the stone arch bridge tends to collapse to the south with a minimum collapse size and reduce the impact of blasting on
the surrounding environment. Furthermore , the reliability and safety of the blasting demolition of the stone arch bridge

are ensured by the safety protection measures such as stacking of slag and soft soil to cushion dikes and setting up
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protective shelving. According to the collapse vibration formula,the vibration velocity of the bridge deck correspond-

ing to the #4 column of the new bridge is calculated to be 3.9 ~5.2 em/s, which is close to the maximum vibration

velocity of 3. 879 e¢m/s measured by the vibration meter. It is verified that the design idea of the blasting demolition

of the stone arch bridge and the selection of the relevant parameters are scientific and reasonable. The blasting demo-

lition has achieved ideal results,which could provide reference for similar blasting demolition projects.
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Fig. 1

The surrounding environment of the blasting area( unit:m)
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Fig. 2 Location of the new bridge and stone arch bridge
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Table 1 The blasting parameters

HETR 1.2 0.7 0.55 0.85 40 0.85 0.4 86 4.9~2.1 6.0 34.4
HETR fE 2 1.2 0.7 0.55 0.85 40 0.43 0.2 71 3.5 2.2 14.2
PEHER 1.2 0.7 0.55 0.85 40 1.35 0.6 88 4.9~2.1  12.0 52.8
AHER 1.2 0.7 0.55 0.85 40 0.43 0.2 93 4.9~2.1 4.2 18.6
At 338 120.0
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Fig. 3 The detonator network diagram of the stone arch bridge
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Table 3 The distance between the blasting area and surrounding protection targets
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Table 4 The blasting vibration velocity
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Fig. 4 The collapse analysis diagram

of the stone arch bridge(unit:m)

5.2 BEVAER
PRERAE BRI 37 4 4F T A0 e i ok’
WO RS ARAE 2 A
Rmax — 7Oq0.58
R B A T R RS, ms g D M2 o

OFPRBRAR R G W I A HEAD AR 4445
BIOE R RN 5 m Ju N A W 1 AR IR
JiE HE R DR 355 A T BT 3 5

QX 44190 AR ST AT S e A 48 HE 2R AT AL 22 By
I HEAR P S A RO R IR S NG T

W 7 A A& B N AL R TR 3 N
ELEME
5.3.2 MMk ob

PR AP ] R ORI S 4457 A JR 1k
VI 8R4y, AR VA HEBI 1 G M T RS, U015 X5 i
ERTCORAF AT G, AT B AT TG B4 . XA I
T YUY AR A B AP R i AR T R X R T
WHESE, 55 0.3 m, FHAE L THIAH IR — 20T Bk Al L LT
IE—Z V4 55 E B a5 h 5, WIS,



$40% B MACHE, SRR SRS A PRI R BR IR 2 e F i 137
x5 HREBEXNBERPEIRREE
Table 5 The influence of bridge collapse on vibration velocity of surrounding protective targets
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Fig. 5 The blasting protection photos
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Fig. 6 The effect comparison before and after blasting
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Table 6 The monitoring data of each measurement point
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Fig. 7 Maximum vibration waveform of measuring point 1
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Fig. 9 Maximum vibration waveform of measuring point 3
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