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Impacts of Vibration From Blasting on Dam Safety in the Baifeng
Reservoir Water Conveyance Tunnel

LIU Chao-ying, GE Shuang-cheng
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Abstract: Vibration from blasting for construction of a water conveyance tunnel at the Baifeng
Reservoir main dam has potential effects on dam safety.In order to ensure the safety of the dam
during blasting for the main dam water conveyance tunnel,blasting vibration must be monitored.
By analyzing particle vibrating velocity, the effects of blasting vibration on the dam were moni-
tored. Vibrations during four blasting events were monitored.Correlative data was collected using
a TC-4850 vibrometer and a 3-component TYTEST velocity sensor.The response and characteris-
tics of vibration from construction blasting were analyzed based on the data from three directions
at each measuring point. Measurements included vibration history, peak, and frequency spectrum
analysis.Results of the peak analysis showed that the maximum vibration velocity at each measur-
ing point was less than 1.0 cm/s.This satisfied the design requirements for the control of blasting
vibration velocity. The maximum vertical and horizontal displacements at each measuring point
were within 0.013 mm. The maximum vertical and horizontal accelerations at each measuring
point were within 2.559 m/s”.Results of the frequency spectrum analysis showed that the vertical
and horizontal vibration frequency corresponding to maximum peaks on the Fourier spectrum
were in the range of 14.71~34.0 Hz.This range of frequency response was outside the natural re-
sponse frequency of dam structure, which did not experience the effects of resonance. Compared
with the particle vibration velocity of the dam’s foundation, the particle vibration velocity at the
top of the dam structure was amplified. Therefore, the particle vibration velocity at the dam foun-

dation was less than that at the top of the dam,and consequently,under the threshold at which se-
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curity controls at the dam’s foundation would be triggered.All of the analyses demonstrated that

blasting vibration associated with construction of the conveyance tunnel had no significant effects

on dam safety and stability.

Key words: reservoir water conveyance tunnel; blasting vibration; particle vibration velocity; fre-

quency spectrum analysis; dam safety monitoring
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Table 1 Monitoring results of vibration velocity from construction blasting in main dam water conveyance tunnel of Baifeng reservoir
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i e ., =/ m % /m FZE/m R RARFIEE  FRI RORIREEE  FRE ROKRShEE ERW
JCem e s 1) % /Hz /Cem e s 1) % /Hz /Cem» s™ 1) #/Hz

F 40 R R 1 126.21  114.64  40.14 0.038 32.90 0.038 66.67 0.079 108.70

ﬁﬁﬂ( BEBEE 2 12620 11600 4003 g X - o 00s it - oo i -

5% el A il & A fik & A fih %

HE HRmsak 3 126.59  116.05 40.52 0.048 208.33 0.039 59.52 0.093 217.39
Tk AR 1 126.21 10462 39.29 0.026 68.49 0.036 83.33 0.082 86.21
KEF g 2 12620 10630 3028 o - So0s i . —0.05 M .

WS 0+ PR ol A il & A fih &

195.04 gt ihdesik 3 12659 105.93  39.67 0.051 192.31 0.043 78.12 0.136 222.27
Rl 0 SR 1 126.21  40.26 35.55 0.105 51.02 0.066 72.46 0.369 96.15
BRIEAES  AREBSBE S 2 126.20 50.43 35.54 0.050 26.32 0.052 39.37 0.112 111.11
0+098.8 Rl Afk 3 12659  38.32 35.93 0.148 116.28 0.144 166.67 0.324 217.39
Tk AR 1 126.21 77.40 32.41 0.125 22.12 0.124 29.94 0.210 50.55
BRI bES  AEPIBE 2 126.20 80.23 32.40 0.096 21.74 0.086 39.37 0.111 19.23
0-001.085 # i #fk 3 126.59 75.34 32.79 0.097 21.83 0.113 19.53 0.136 21.10

F2 MEKEFMEABREEIERERARIERESTER
Table 2 Fourier spectrum analysis results of particle vibration from construction blasting in main dam water conveyance tunnel of

Baifeng reservoir

KAz 1] K 1) 1 [7])
HR IR W A 5 4 5 S — a3 55— U A o3 55— W At 55 A
X /Hz K /Hz K /Hz K /Hz K /Hz K /Hz
F K A 1 27.16 53.63 25.50 52.64 27.35 51.99
W& AR L A 3 32.51 52.61 33.04 53.14 32.81 53.88
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Fig.1 Vibration velocity time-history curve of the 3rd measuring point from blasting in pile 0+ 98.8 of main dam water

conveyance tunnel
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Table 3 Displacement and acceleration measurements of each measuring point after converting

KFA2 ) K] 1] 1)
HR AL B W R AL W 25 4 . U T T A . g 11 33 . g i o g
: ; T e/ mm R Rk PR
/(m s %) /(m s %) /(m s %)
B LD i F R 1 0.002 0.469 0.003 0.826 0.002 1.125
B& I i VSR IR & =R 3 0.001 0.736 0.003 0.991 0.003 1.435
= U 7K B FEREs=a: 1 0.002 0.412 0.003 0.883 0.003 1.932
HEE 0+195.04 A7 1L 3% A1k 3 0.003 0.681 0.003 0.934 0.004 2.287
T AR R L 1 0.004 0.948 0.004 0.932 0.006 2.559
1 i 7K i 3 .
E:ﬂ” e i Vagstoib 354 2 0.003 0.407 0.005 0.907 0.004 1.067
S 0+098.8
A LA A 3 0.004 1.934 0.003 2.510 0.004 2.545
R F RS 1 0.007 0.352 0.010 0.512 0.010 0.858
1= 300 7K % 71 L
IE.JO%J (ii‘:gz& A1 B 2 0.007 0.558 0.006 0.943 0.010 1.216
7 U— . <
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Fig.2 Vibration {requency spectrum of the 3rd measuring point {from diagram of blasting in pile 0+ 098.8 of main dam

water conveyance tunnel
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