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Influence of Air Overpressure induced by Blasting Excavation
of Phase II Diversion Upper Horizontal Adit of Meizhou
Pumped Storage Power Station on Accident Gate
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Abstract: Air overpressure generated from the blasting excavation may affect the safety of surrounding struc-
tures. The blasting operation area of the horizontal tunnel of the second phase of Meizhou Pumped storage power sta-

tion is only 81 m away from the steel accident gate of the upper drainage tunnel of the second phase project,which

Iz #5 H #A ( Date of reception) :2023 - 10 —07 X 4% B % H A ( Published online) ;2023 - 12 -28

YEZF R AR (1978 - ), 55 Bl G TR, 2N FOKF K i AR B ST A B, (E-mail) 15459190@ qq. com,

BIEE B 11977 ) 55 18k B, BRI TR A A1 3 J1 25T, (E-mail) whuchm@ whu. edu. en,

EEWE : K AARFEEETH (51979205)

About the author: ZHENG Jing-xing( 1978 - ) ,male, master, senior engineer, mainly engaged in the design and construction management of water
conservancy and hydropower engineering, ( E-mail ) 15459190@ qq. com.

Corresponding author; CHEN Ming(1977 - ) , male, Ph. D, professor, mainly engaged in engineering blasting and rock dynamics research, ( E-mail )
whuchm@ whu. edu. cn.

Fund Programs: National Natural Science Foundation of China(51979205)



178

M

2024 4F 6 H

has been built and put into the operation in the first phase. However, the blasting may affect the operation stable of

the accident gate. Therefore , taking the blasting excavation of the horizontal hole above the water diversion of the sec-

ond phase of Meizhou pumped storage power station as the object, the field monitoring of blasting air overpressure was

carried out. The distribution rule of blasting air overpressure and its influence on the safety of the emergency gate in

the upper reservoir of Meizhou pumped storage power station were analyzed ,which provided support for analyzing the

influence of blasting air overpressure on the safety of the emergency gate in the upper reservoir. The blasting air over-

pressure monitoring data show that the air overpressure level in front of the accident gate about 80 m away from the

blasting master surface is distributed at 0. 63 ~3.46 kPa,which is much smaller than the suggested corresponding

blasting safety control standard of 100 kPa. The protective facilities before the gate can effectively reduce the air over-

pressure at the gate position,and the measured air overpressure in the fourth and fifth blasting is reduced by more

than 55% . When the single and total charge volume are effectively controlled,the measured air overpressure value is

much smaller than the suggested control standard value. Besides , there is no abnormality in the field macro investiga-

tion and other detection data,the blasting construction does not affect the safe operation of the accident gate on the

reservoir.
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Fig. 1 Layout of Meizhou pumped storage power station
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% 1 Blast-PRO BIEHEHNRERGERESH
Table 1 Performance parameters of the Blast-PRO

explosion shock wave acquisition system
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Table 2 Blasting parameters

HRRE FRR T B R ke SrEE BB R 2 kg
1 UL 3 36.00 1# 3# 5# 7# 10.50
2 VR Rl R n 66. 60 1# 3# S5# 7# 9# 11# 16.80
3 JE TRl 100. 65 - 15.90
4 B EAREE  143.70 - 15.00
5 B BRI 180. 00 - 19.20
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Fig. 5 Design drawing of the first upper step blasting( unit; mm)
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Fig. 8 Schematic diagram of the site location
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Fig. 7 Schematic diagram of measuring points( unit;m)
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Table 3 Peak air overpressure ( unit:kPa)

[
Pl PZ P3 P4 PS P6 P7 P8
WF
1 KR (<1.0) K%k (<1.0) Ffil%k(<1.0) - - 1.52 1.96 1.90
2 Kfitk(<1.0) - KMk (<1.0) Ktk (<1.0) FKfimk(<1.0) 2.32 - Ktk (<1.0)
3 - - - KA (<1.0)  FKfhk(<1.0) - - Rk (<1.0)
4 - - - 4.40 1.78 - - 3.46
5 - - - 4.69 0.58 - - 0.63

YA Py Py M A AR A BT , Py Py Py A AR TR 5 565 1 ~ 4 Y i A BB 1 kPag 25 5 U0 fik 2 B0 1A
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Fig. 9 Air overpressure diagram of the measuring point during the 4th blasting
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Fig. 10  Air overpressure diagram of the measuring point during the 5th blasting
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Fig. 11 Measurement point before the sluice gate( P;) during the 2nd blasting
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Fig. 12 Measurement point before the sluice gate( Ps) during the 5th blasting
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