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Blasting Vibration Control on Freshly Poured Concrete of Intake
Tower of Diversion Tunnel at DBDP Hydropower Station

NI Hong-tao' ,HUANG Yue-jun® , ZHAO Zhen-fu' ,HU Xue-zhong' ,CHEN Ming’
(1. Sinohydro Bureau 11 Co. ,Ltd. ,Zhengzhou 450001 , China;2. State Key Laboratory of
Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China)

Abstract; The DBDP Hydropower Station, the largest hydropower station under construction in Pakistan, faces
challenges related to blasting vibration affecting freshly poured concrete of the proposed intake tower of the diversion
tunnel. Finite element calculation parameters were adjusted based on on-site blasting vibration monitoring data to ad-
dress this issue. A numerical simulation method was utilized to analyze the blasting vibration response of the water in-
take tower under various blasting conditions and to identify factors influencing peak particle velocity ( PPV ). The
study proposes measures to control blasting vibration. The results indicated that the maximum charge per delay, the
delay time between blast holes, the advancing direction, and the detonation position significantly impact the intake
tower’s vibration. It is recommended that the maximum charge per delay and the delay time between blast holes be
controlled to mitigate vibration on the fresh concrete. Additionally, adopting a backward blasting advancing direction

and hole-bottom initiation is advisable.

15 %5 H #i ( Date of reception) :2024 — 04 - 10 M 255 % B £A ( Published online) :2024 - 06 - 20

VEZF R ARV (1981 - ), 55, m P LRI, F2 2 KR K B C AR 07 10 i 5¢ A% , (E-mail ) yr. nihongtao@ powerchina. en,,

BIAEE 81 H (2000 - ), %, B AFSE AR, 2N SRR IAR 37 0 AOBFSE T A , (E-mail) ishuangyj@ 163. com,

E&TE : HK A RFHEHES (51979205)

About the author . NI Hong-tao( 1981 - ) ,male, senior engineer, mainly engaged in the research work of water conservancy and hydropower engi-
neering construction , ( E-mail ) yr. nihongtao@ powerchina. cn.

Corresponding author; HUANG Yue-jun(2000 - ), female, master degree candidate, mainly engaged in the research work on blasting vibration, ( E-
mail ) ishuangyj@ 163. com.

Fund Programs . Chinese National Natural Science Foundation(51979205)



A2 % LW BUEVE, AR BIRK, S DBDP K ALk S IR R S BT 5 IR R MR R B0 e s 11

Key words:

measures

PR K TR A A S R B R B
PRI TT 24 X B8 S PR R 4B T 1 2 () 4 A 5% it
VRSP AR, £ BRA il 9% 3h 2 B A A 3 800
AR R 0 ek T - b K vk
Fx DBDP 7K HL 3 ) fl i w5 | K 1 11 R 25 A 1o
TF25 SRR 114D 3t 7K 8 D ST R 5t T AL,
WA 3 T B 2F 1k /K 3 A BT B TR + 254 7 A R
SO, T B PR R R ) LRI BT B TR 1 4
P24

XoF TR A R B 4, 4 o BB e 2 e R A T
AR TITIED A BRAG E 2 A0 K A Y B ) ZiE 4] i
Tl e 2 g R AR T AR A A F

DBDP hydropower station; intake tower; freshly poured concrete; blasting vibration; safety control

PR S i B ' o AR TR RR R 1R B
PRI TEAL AR AR b B IR 1 R R L 55 B 4R
S, T AR R RN, MR IR BB

BTORIRGE + 58 B S I B UM OC . SR An
UK A SAE DTS TN R S TR BE - A M IR 3
TR G S S TR i R - 10 AR
A ] P A/ AR A [ % B3 S AL P e TR 6
2 ) ol R 2 a8 1 7 o M
(GB6722—2014) ) 5 (7K AL 7K B TR AR R T H AR
MIE (DL/TS135—2013) ) o 56 T o R AR AE +
PR 8% 42 S VbR 1 B

&1 FRBRIBHEIRIIRERITIRE

Table 1 Permissible safety standards for blasting vibration of freshly poured concrete
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Fig. 1 Location of blasting excavation and

vibration monitoring area
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Table 2 Blasting vibration controlling standard

of freshly pouring concrete of different ages

TR - I 10 PPV/(cem +s™")
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Fig. 2 Charge structure and initiation position diagram (unit; m)
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Fig. 3  Partial blasting network diagram
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Fig. 5 Measured vibration waveform
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Table 3 PPV at measured point 1

PPV/(cm - s™")

Gy BRI kg X v@ 2% IKPHES/m FAEZE/m
I 114.00 1.04  0.67  0.65 95.00 93.00
I 55.00 3.21 2.21 2.08 27.00 82.00
Il 108.00 0.56  0.52  0.34 121.00 94.00
v 54.00 0.17  0.09  0.09 137.00 112.00
\ 22.00 0.58  0.35  0.50 78.00 61.00
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Table 4 Rock model parameters

B W/ (kg »m ™) AR R/ GPa H(EE /=g
2660. 00 15.00 0.30
wE/ PURRREE/  PihisREE O PURSRE UIgims MR
(kg -m™) MPa R PR L GPa 2R
0.01 2660. 00 154.00 0.70 0.40 12.60
RHT fi8 == ~ ~ YT YT
hr EFLA RAE R4 WOEE B PRl
{71 He 244 EHN D, D, -
0. 680 2.92 0.70 0.04 1.00 3.00
x5 MHBH
Table 5 Dynamite parameters
I/ 2 Su v EhSH EASH RBIESE RIS B0 IR HE R/
(kg+m™>) (m-s") A/GPa B/GPa R, R, k=2 e GPa
1000. 00 3600. 00 209.70 3.51 5.76 1.20 0.39 2.40
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Fig. 6 Calculation model diagram (unit;m)
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Fig. 7 Diagram of numerical calculation model and working conditions ( unit; m)
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Fig. 8 Single-hole blasting vibration waveform of different blasting directions
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Fig. 9 Vibration waveform of different delay times
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Fig. 10 Comparison of blasting vibration waveforms
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Table 7 PPV at different charge volumes

B R R kg
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