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EXPERIMENTAL STUDY ON EFFECT OF TOPOGRAPHY ON
PROPAGATION OF BLASTING WAVES
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Abstract: The law of propagation of vibration wave of blasting is mostly affected by property of rock material and
parameters of explosive loadings, whereas the topography affects greatly propagation of vibration wave under
condition of a variety of terrains. Many explosion tests are carried out in the second period engineering project in
Ling’ao Nuclear Power Station, Guangdong Province. The dissemination of vibration wave of blasting is analyzed
in concave or protruding topography. The results show that the concave landforms have great effects on decreasing
scale of vibration wave of blasting. It is found that the attenuation coefficient of vibration wave in concave
landform is relative to its width and depth and to charge weight per delay interval and explosive distance. The
protruding topography can enhance scale of vibration wave of blasting The amplification effect is related to
orientation in protruding topography, and that the vertical vibration velocity is amplified more than that of the
horizontal vibration. The amplified coefficient of vibration wave blasting is augmented with relative altitude, but
decreases with the scale distance of explosive in protruding topography. In addition, the scale effect of protruding
landform is also related to property of rock mass, and the structure of rock and the growth of cranny.

Key words: blasting engineering; topography; law of propagation; attenuation coefficient; amplification effect;
experimental study
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Fig.1 Arrangement of vibration monitoring points
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Table 1 Experimental results in concave physiognomy

B ™ BOEZR MBS i RS
K o kg [(m>xm) AR R RIm  Valem+s ) Viem=s )
e ki

B i 110.0 0.162 0.112
WEdE, WG, MR ERE, SENRIG 1 90.1 0.582 0.387
Yot ore e SR 2 67.8 0.785 0.478
SEPRUR 3 46.8 1.640 1.260
R 1 57.6 0.522 1.062
WEdE, MG, MR ERE, SENRIG 17 41.4 1.420 2.790
g o4 Sl SR 2 348 2.030 3.070
SEPRR 3 245 3.360 4.970
=g i 190.0 0.268 0.218
feidis, MaGEmie, HEKERER, FERRUR 1 166.1 0.478 0.434

3 38.4 3x16
AR SN 2 122.3 1.010 0.751
FEPRUR 3 70.8 1.650 1.350
R 1 710 0.255 0.152
SEPRUR 1 46.8 0.505 0.804
WEdE, MG, MR ERE, SERRIG 2 32,0 0.776 1.170
g "8 320 SR 3 24.0 1.810 4,630
FEPRUR 4 16.0 3.090 5.610
FEPRUR 5 11.0 4.000 7.980
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Table 2 Effect of concave physiognomy on the attenuation of
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Table 3 Experimental results before annular ditch excavation

vibration velocity
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o PbEERAR Vi SER AN i kg HY mm vemes ) Videmes )
Y fcm=sY Jemest 1%
7 K ¢ ) A ) s 1* 8 15140 1.7510
FE M 1265 160  0.400 0.162 59 2 2 0.1032 01212
1 #
KVl 1800 184  0.241 0.112 54 ! 10 ¥ 3% 00705 00512
4 48 0.0421 0.0328
W 187.8 161  0.862 0.522 39
2 5 60 0.0328 0.0126
AKFI 83.0 1.14 1.834 1.062 43 "
1 15 13152 14012
; FHEF 1320 139 0450 0.268 40 N 0.0810 01197
ACER 792 130 0.390 0.218 44 2 15 ¥ 63 0.0515 0.0322
[EF 1700 167 0432 0.255 41 4 76 0.0389 0.0169
4 4
AFr 618 151 0.278 0.152 45 5 9% 0.0121 0.0097
1 22 0.2635 0.4128
2 36 01267 0.2873
o 2 UH Kb B v
JERS AR BOY WK o 3 20 3 50 0.090 2 0.062 4
3.2 & 60 0.0769 0.055 8
VA REET A M MO i AR T2, S SR Y 5 76 0.047 4 0.0367
SRR R B S RURRE 2 MR ZR, BT B TT ¥ 2 0.451 2 0.517 4
FEHIZ S A TVARE (R 3.5 m, %% 8 m)BlEE T T £ A 0.292 4 0.3157
IRIERSESS o VARETFIZHT, ARE 5 AN, VAR TR 4 25 3 55 01023 00168
\, N > S RN N #
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Fig.2 Arrangement of vibration monitoring points on annular
ditch
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Table 4 Measured results of vibration monitoring points on
annular ditch
W BB W RS AL
i kg WE Rm o Vaemes?)  Videm-sY
2* 55 0.058 7 0.026 4
1 3.2
4 82 0.0276 0.0135
2* 95 0.0218 0.0102
2 3.2
4" 131 0.0132 0.006 5
2* 68 0.0412 0.016 0
3 41
4% 105 0.0193 0.008 0
2* 18 0.021 4 0.0115
4 1.8
4% 115 0.011 4 0.0059
2* 49 0.0530 0.026 5
5 1.8
4" 83 0.0196 0.0106
2% 148 0.0106 0.004 3
6 41
4% 185 0.008 0 0.0035
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Table 5 Analytical results of vibration velocity attenuation of o 60 A 41kg
measured points on annular ditch - i
i AV SV
B PWAARENASE gy AWAHREIEE e 208
7 VR S n% RS S ni% % 100 200
qEH 00853 00587 31 00388 00276 29 m
1
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FEHEMA  0.0290 00218 25 0.0154 0.0132 14
AP 00190 00102 46  0.0088 0.0065 26
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KFH - 0.0512 0.0160 69 00182 0.0080 56
MWEF 00293 0.0214 27 0.0136 00114 16
K 0.0192 0.0115 40 0.0076 0.0059 22
M 00734 0.0530 28 0.0259 0.0196 24
P 0.0580 0.0265 54 0.0166 0.0106 36
FHEMA  0.0142 0.0106 25  0.0092 0.0080 13

K3 0.008 0 0.0043 46 0.004 7 0.0035 26
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Fig.3 Attenuation rule of attenuation coefficients with blast
distances
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Table 6 Experimental results in protruding physiognomy
EEAD) KV 1)
R et Wl BRBAE & e = e PRVERE MR LA By
i att Gin o kg oem TR g B G0 T ke emY
WA Z 3 VA Z 5
emesh & emesh 7
1* - 2.060 34.0 0.076 0
1 BEETHE IS, AA AR 17.4 3.0 - 1.84
2! - 1.120 35.0 0.0740
1* 2.450 - 22.0 0.095 0
2 BETHEH A, AR TEERE 9.0 2.0 1.40 -
2* 1.750 - 25.0 0.0830
LRI 5 R T B, T ks 2t 1 1.440 0.848 65.4 0.0370
3 13.8 42 1.96 1.69
R AR, e LT 2* 0.733 0.502 65.4 0.0370
I R R, TR, 2 1 0.409 0.297 62.9 0.040 0
4 15.6 38 1.97 1.41
AR, ST 2! 0.208 0.211 60.2 0.0420
1* 0.289 0.232 92.3 0.0230
5 [AEAEL, MEREH 9.0 10.8 278 1.71
2* 0.104 0.136 94.7 0.0220
1* 0.271 0.259 117.6 0.0230
6 WA, HHEFRL 5 KK 19.8 10.8 2.58 1.22
2* 0.105 0.212 120.0 0.0225
RALIITE B2, TER T, ez, s 1 1.700 1.120 44.0 0.0480
7 9.3 25 1.50 1.35
BT 2! 1.130 0.830 41.0 0.0510
1* 1.010 0.914 1.75  66.0 0.0315
8 B, SRR 9.0 9.0 2.89
2* 0.349 0.521 65.0 0.0320
1* 0.316 0.342 130.0 0.0210
9 WM, SRS 20.4 9.0 2.70 2.00
2* 0.117 0.171 125.0 0.0220
1* 0.593 0.755 187.0 0.016 4
10 feiis, 4ityseds 28.8 7.3 6.18 5.81
2 0.096 0.130 186.0 0.016 5
1* 0.507 0.868 136.0 0.0224
11 WACRR, EPERSE 10 ka5 28.2 7.3 4.30 4,02
2* 0.118 0.216 137.0 0.0222
T R ZE A L AT 2" AR R S s O R B I VIS IR S 5 2P AR S 2 L
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Fig.4 Attenuation rule of enlarged coefficient with scale

distance of explosive
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