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Blasting Demolition Technology of Cofferdam at Inlet of
Expansion Project of Wuqgiangxi Hydropower Station

WEN Chao' LI Jun',ZHU Wen-hua’
(1. China Gezhouba Group No. 1 Engineering Co. ,Lid. , Yichang 443002, China;

2. School of Civil Engineering and Architecture , Wuhan University of Technology,
Wuhan 430070, China )

Abstract: The inlet cofferdam of the expansion engineering of Wuqiangxi hydropower station consists of the re-
served rock barrier, concrete, soil and stones. The rock barrier is a bedding slope with relatively developed soft inter-
layers, which results in a complicated geological condition and blasting demolition environment for the cofferdam. In
the process of demolishing the bedding rock barrier, it is impossible to break the rock once in a large area according
to the economic section of a conventional cofferdam due to the large engineering quantity of the underwater blasting
excavation , high requirement of fragmentation, long construction time and high risk. Under the condition of ensuring
the stability of the cofferdam,the method of vertical stratification , horizontal zoning and loosening bench blasting was
adopted to implement land excavation as much as possible. For the underwater blasting, according to the geological
conditions of rock barrier,the mechanical characteristics of rock mass, the water depth (20 ~37 m) and the fragmen-
tation requirement ,the powder factor of 0.9 ~ 1.1 kg/m’ and maximum charge per delay of 60 kg was adopted. Elec-
tronic detonators were used for blast hole initiation and a series of safety measures such as bubble curtains and flexi-
ble protective nets were set. The field monitoring results show that the effect of blasting vibration and water percussive

wave on structures such as inlet gate has been effectively controlled, and the efficiency of underwater slag removal
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and transfer has been improved.
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Fig. 1 Structure of the cofferdam at the water inlet
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Fig. 2 Schematic diagram of cofferdam demolition( unit;m)
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Table 1 Blasting parameters of concrete in zone 1
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H/m ¢/mm mm a/m b/m L/m KJE/m (kg+m™) Q/kg
4 m( LRE) 42 32 1.5 1.0 4.5 1.0 0.35 2.1
6 m( TJZE) 90 70 3.0 2.5 6.5 1.5 0.35 16.0
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Table 2 Bench blasting parameters of zone 2
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Fig. 3 Removal effect of concrete and rock barrier
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Table 3 Underwater blasting parameters of the rock barrier
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Fig. 4 Underwater initiation network
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Fig. 5 The effect of underwater blasting
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Fig. 6 Layout of monitoring points(unit;m)
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Table 4 Monitoring results of underwater blasting vibration and water percussive wave
2t/ kg JRS ARSI/ (em - s7") K ifi i/ MPa
MR B HEZK WIS (243814
ke Eﬁﬁ’xf e R S CIS % ;_k II’} jt)i 15l V3 HEH)
K2yt PE/m  SE BEE/m SEIE
38.4 1067 0.82 0.19 0.28 220 <0.0067
36.8 433 0.52 0.13 0.19 60 0.1079 150 <0.0067
56.0 360 0.45 0.11 0.14 60 0.0708 163 0. 0045
‘5 FRpR i AR vERT S [T ] 480, 2010,27 (1) :99-103.
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