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Abstract: In order to explore the influence law of damage accumulation effect on the surrounding rock of a large
span chamber under multiple blasts,acoustic method and borehole imaging method were used in a large span cham-
ber blasting project. The results show that the ultrasonic wave velocity decreases with the increase of blasting times.
Besides, the damage value of surrounding rock increases, but the growth rate decreases and finally becomes stable.
After several blasts, the radius of the broken rock zone in the surrounding rock of the chamber has gradually expand-
ed from 2.8 m to 3.2 m,and the broken rock zone at the top of the chamber is larger than that at the side wall.
Therefore , the stability of the surrounding rock at the top of the chamber must be taken into account in such cases. In
addition , the influence of damage accumulation caused by multiple blasts on the radius change of the broken rock
zone should be fully considered in surrounding rock support and safety protection.
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Fig. 1 Schematic diagram of broken rock zone

in surrounding rock
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Fig. 2 Schematic diagram of instrument installation using

the single and double receiver test method
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Fig. 3  Ultrasonic acquisition system
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Fig. 4 ZKXG100 mine borehole imaging trajectory

instrument
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Table 1 Blasting parameters of large span chamber

RIS B2 kg BRI 2 i kg
1 128 32
2 128 32
3 132 33
4 128 32
5 128 32

*2 BHWAIAEMCELRFREENRER
Table 2 Test results of acoustic velocity

at different positions before blasting

FRIEAT 1.2 SR LS BEE/ (km - s7")

VR RE

BRI T 2 4L
0.4 2.717 2.500
0.8 2.747 2.520
1.2 2.809 2.551
1.6 2.941 2.632
2.0 3.012 2.694
2.4 3.123 2.717
2.8 3.521 3.012
3.2 4.610 4.564
3.6 4.615 4.717
4.0 4.806 4.813
4.4 4.856 4.827
4.8 4.817 4.902
5.2 4.857 5.065
5.6 5.208 5.120
6.0 5.199 5.108
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Table 3 Different borehole ultrasonic
wave velocities ( unit:km/s)
Bifl BNAL B TR BEWR BIIK FTIR
WE/m 45 BEE  BWE BE  BEE Bes

0.4 1 2.520 2.451 2.406 2.381 2.350
2 2.381  2.273  2.252  2.246 2.240
0.8 1 2377 2.275 2.201  2.192 2.189
2 2.804 2.604 2.600 2.595 2.591
12 1 2778 2.717 2.710 2.711 2.698
2 2.500 2.455 2.450 2.427 2.426
L6 1 2,727 2.632 2.604 2.602 2.601
2 2.551  2.496 2.451 2.425 2.417
0 1 2.504 2.486 2.468 2.449 2.440
2 2,151 2.052 2.030 2.020 2.020
24 1 3.165 3.125 3.089 2.957 2.927
2 2577 2.501  2.451 2.445 2.443
)8 1 4.210 4.046 3.888 3.791 3.676
2 2.833 2.809 2.778 2.767 2.757
39 1 4.345 4.221 4.167 4.032 4.028
2 4.164 3.901 3.791 3.571 3.570
36 1 4.488 4.371 4.298 4.272 4.270
2 4.410 4.298 4.228 4.208 4.201
40 1 4.568 4.431 4.423 4.408 4.405
2 4.515 4.325 4.305 4.292 4.291
44 1 4.590 4.532 4.509 4.501 4.497
2 4.476  4.442 4.421 4.403 4.401
43 1 4.902 4.851 4.853 4.843 4.829
2 4.932  4.868 4.823 4.819 4.814
59 1 4.896 4.867 4.762 4.706 4.856
2 4786 4.767 4.692 4.686 4.655
56 1 4.786 4.745 4.706 4.695 4.692
2 4.800 4.856 4.821 4.812 4.810
6.0 1 5.079 5.070 5.059 5.049 5.041
2 4.902 4.803 4.764 4.709 4.701
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Table 4 Surrounding rock damage values

at different locations of the cavern

Bl B B TR SR RN ST
WEE/m (L RE BB BEUE RS BEUR

HEH 0.093  0.173  0.259  0.330 0.359

04 k% 0.140 0.186 0.216  0.232  0.252
0.8 HE 0.138 0.257  0.282  0.291  0.309
#HE% 0.129  0.202  0.253  0.259 0.261
1.2 HET 0.098  0.130  0.134  0.150 0.164
5% 0.149  0.186 0.190 0.190 0.198
16 HET 0.199  0.234  0.261  0.277 0.281
#ikE 0.140  0.199 0.216  0.217 0.218
’ 0 B 0.121 0.200  0.217  0.225 0.225
k% 0.205  0.217  0.228  0.240 0.245
24 HE 0.100 0.153  0.186  0.190 0.192
k% 0.192  0.212  0.230  0.295 0.309
)8 HEW0.115 0.130  0.149  0.156  0.162
5% 0.166  0.230 0.289 0.324 0.364
39 HET 0.168  0.269  0.310  0.388 0.388
5% 0.114  0.163  0.185 0.237 0.238
36 BT 0.126  0.170  0.197  0.204  0.207
k% 0.128  0.173  0.200 0.210 0.211
40 HETH 0.120  0.193  0.200 0.205 0.205
Pk 0.115  0.167 0.170  0.176  0.177
44 HEW0.103 0.117  0.125  0.132  0.133
Hk% 0.092  0.115 0.124  0.127 0.128
48 HE 0.066  0.090 0.106 0.108 0.110
5% 0.076  0.095 0.094 0.098 0.103
59 BT 0.107  0.114  0.142  0.144 0.155
5% 0.044  0.056 0.096 0.117 0.060
56 BT 0.088  0.100 0.113  0.117 0.117
k% 0.068  0.084 0.099 0.103 0.104
6.0 HETW 0.079  0.116  0.130  0.150 0.153
Pk 0.012  0.015  0.019 0.023 0.026

(a)2.8m ‘

E 6 FLE2.8 m Ml3.2 m A B FLET LSS
Fig. 6 Borehole camera results at hole

depth of 2.8 m and 3.2 m
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Fig. 7 Relationship between ultrasonic wave and

borehole depth in borehole No. 1
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Fig. 8 Relationship between ultrasonic wave

and borehole depth in borehole No.2
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Fig. 9 Cumulative curve of surrounding
rock blasting damage at the side wall
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Fig. 10 Cumulative curve of surrounding

rock blasting damage at arch roof
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