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Study on Span-by-span Delay Bidirectional Blasting Demolition
for Simply Supported Aqueduct with High Piers

YE Jian-jun' ,PENG Qing-bo' ,HAN Xue-jun’ ,DUAN Yi-yan®
(1. School of Civil Engineering, Architecture and Environment, Hubei University of Technology,
Wuhan 430068 , China;2. Hubei Kailong Engineering Blasting Co. ,Ltd. ,Jingmen 448004 , China)

Abstract; 1In order to successfully demolish a high pier reinforced concrete aqueduct by blasting between the
75% ~ 84" piers of Dongfeng Canal in Yichang City and reduce the impact on the surrounding complex environment,
a bidirectional collapse design was adopted. In the design scheme , the aqueducts between the 75% ~76% piers collapse
in a northerly direction perpendicular to the aqueduct trend ,and the aqueducts 77" ~ 84" piers collapse westward a-
long the aqueduct trend. More precisely,an initiation network of electronic and non-electric detonators with delays of
50 ms and 150 ms was adopted using the 75 pier as the initiation point. Moreover , the harmful effects of blasting on
the environment were controlled by using lifting holes as blast holes, excavating vibration reduction ditches, hanging
nets and covering protection layer, storing water in the trench body, and covering soil protection. The results show that

the aqueduct collapsed with a 4-minute delay after initiation,and the collapsed pier body was basically decomposed
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into blocks with intact aqueduct body , with most fragments scattered along the trend within 10 m of the central axis of

the aqueduct,and only a few small pieces flying farther than 10 m. The adopted protective measures can effectively

control the blasting flying rocks and vibration,and no damage has been found to the inverted siphon of temporary wa-

ter delivery pipeline and the road pavement. The project was carried out successfully despite the delay in collapse.

The possible reasons for the delayed collapse include no incision on outside of the structural column ,the delay time

interval between pier columns is small,and the blasting incision is small.
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Fig. 1 The surrounding environment of the aqueduct(unit;m)
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Fig. 3 Sectional view of pier at [ -] (unit;cm)

2 FRBRTTEMEE

JiE T A R 4 SR LA B 7 3%, % 16 2l
75" ~ 84" (A IO K = L HUBATR I3k 1o R B B
7 LT I A R 2 o B R ML AT R AR N B3 A B
e A AR, LA R PR A S0 1 42 2, o 757 ~
84" ey BICHE T A SO R R IR 7 425

O i R BRRE /D 8 38 52 WD i B A BRAR A 12135
7 )2 A AR 1 B . (E R TR IR bR 2
JR TR, AR AT I RS (75 BERE LAV 84 BIHE LI AR)
T OR B SO R RO o 4 IR (B4, AR 2

Il i) AF S R B SO (DR SR e BE R TS ) o
1, SR U (135 7 58 o BV Jo i kg i B L
2 S , O Je AR (R S O B AR B IR =S 1], Bl
IR FHEE EI . LR85 IE s I,
PERE 75 RO R A, 75 ~ 76" MR 1 T A
] AL ARV, J5 AR (B3 1) 777 ~ 84" RIS I A 5 1)
I

1
300 x 200 x 25imm FHE AR 415
[=]
L= 140 a1
= 1
g|sH------f-- 2{ e B
y
= i
— 1
1 !
110 340 L 110
, 560 |

B4 BTG i 1A ( Bz em)

Fig. 4 Plan view of pier cap top(unit;cm)
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Fig. 7 Cross section at the blasting cut of the piers
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Fig. 8 Charging structure of the blasthole (unit;cm)
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Fig. 9 Schematic diagram of the initiation network
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