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Table 1  Monitoring data of sensors for filling body
s _— E’ajc&)%fﬂi_%]fﬁ/ TR, RSFrLERT])/
(em-s") Hz s

WiE 1 0.639 46.997 0.629

| SRS EIE 2 0.47 54.321 1.206
i 3 -0.801 35.4 1.842
Wi 1 0.828 46.997 0.832

2 SfLikas W@iE2 -0.672 46.997 1.839
i3 0.51 57.373 0.843
W1 0.476 60.425 0.81

4 SRS GEIE 2 -0.341 57.373 1.839
WiE3  -0.34 60. 425 1.838
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Table 2 Parameters and resultant velocity

of monitoring points for filling body

W iR J U/ m AR/ (em - s7h)
1 1 S5 52.49 0.846
2 2 SALIEGS 53.64 0.853
3 4 AL 64.07 0.571
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Fig.1 Relationship chart of peak vibration velocity of

filling body with respect to proportional distance
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Table 3 Monitoring data of sensors for 100 — 4 stope

WORIREHE,  EARIR, RSHFRLA )/

s SIE} (em - 51 . .
MiA 1 -0.978 63.171 11.259
1 SRR i 2 -1.201 101.318 11.258
WiE 3 -0.831 48.676 11.259
A 1 -0.879 80.414 11.208
2 SfLRER I 2 -0.677 92.773 11.208
EiE 3 -0.471 42.267 11.208
i 1 -0.597 92.773 11.259
3 SfLkER i 2 -0.51 126. 648 11.259
138 3 -0.379 42.267 11.259
il 1 -0.322 144. 806 11.259
4 SAEIRAS  EiE 2 -0.184 73.853 11.258
i 3 0.143 82.245 10.301
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Table 4 Parameters and resultant velocity

of monitoring points for 100 —4 stope

—_ P/ OKTHE/ BRONY B
LERLUDEN

m m m (em+s7")
1 1 SfEEs  1.53 27.129 02 27.172 13 1.468
2 AL 0.03 38.18325 38.18326 0.9

2
3 3 ELEE —1.47  48.743 94  48.766 1 0.702
4 J

4 gy —1.77 67.776 62  67.799 73  0.33
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Fig.2 Relationship chart of peak vibration velocity of rock

with respect to proportional distance
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Fig.3  Comparison chart of peak vibration velocity
between rock and filling body
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Table 5 K and o values for different rock types

A K a
IR AR A 50 ~ 150 1.3~1.5
g 150 ~250 1.5~1.8
eyl 250 ~350 1.8~2.0

4.2 mEXEEBRHRIS

61 A S8 e 22 56 % X A i P A 8 T A (A
BOKRLAPY) MR St BE T e B kAT
PR IR N WIS, O 1 7 Lk X e A i A e A0RE
LI B AR B PR VR I M P I SO
A HR KRR AT B PRl E , By AAE 5 TR 5 e 22 1)
PEAT T I, R DA PR S e 2 R A R R —
FERI(DLIET 4) , WA R WA 6

B4 mERRERFREEGMARETNFETSE
Fig.4 Schematic diagram of sensor layout for impact
test in rock and filling body
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Table 6 Resulis of impact test monitoring

PERgE SR FEHURR RS A A RS

b
N}

m (em+s™1) (em+s™1)

1 2 0.114 0.086
2 2 0.143 0.095
3 2 0.213 0.092
4 2 0.241 0.092
5 2 0.153 0.088
6 2 0.233 0.089
7 2 0.263 0.079
8 2 0.285 0.080
9 2 0.219 0.089
10 2 0.133 0.084
11 2 0.309 0.085
12 2 0.256 0.091
13 2 0.337 0.083
SEAE 2 0.223 0.087
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Fig.5 Safety distance for unsupported chamber
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Table 7 Relationship between blasting center distance

and maximum single charge weight

BODEE, BORMAEE || B, BREED || B0, BORB
m 2t/ kg m 2/ kg m 2t/ kg
2 0 36 23.02 70 169.26
4 0.03 38 27.08 72 184.19
6 0.11 40 31.58 74 199.97
8 0.25 42 36.56 76 216.62
10 0.49 44 42.04 78 234.18
12 0.85 46 48.03 80 252.66
14 1.35 48 54.57 82 272.08
16 2.02 50 61.68 84 292.48
18 2.88 52 69.39 86 313.88
20 3.95 54 77.70 88 336.29
22 5.25 56 86. 66 90 359.74
24 6.82 58 96.28 92 384.26
26 8.67 60 106.59 94 409.87
28 10.83 62 117.61 96 436.59
30 13.32 64 129.36 98 464.45
32 16.17 66 141.87 100 493.47
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Study on attenuation law of blasting vibration velocity in rock mass and filling body

Zhang Bo
(Jiaojia Gold Mine, Shandong Gold Mining Industry ( Laizhou) Co., Ltd.)

Abstract: Blasting vibration in roadway excavation blasting is an important factor affecting the stability of road-
ways and filling bodies. Frequent blasting vibration can cause damage to the surrounding rock of roadways and filling
bodies, ultimately leading to instability and failure. By establishing a blasting vibration monitoring system and
improving blasting schemes and monitoring positions, the attenuation law of blasting vibration velocity in the rock mass
and filling body is studied. The differences in vibration attenuation laws between rock mass and filling body are
obtained, thereby optimizing the blasting charge of Jiaojia Gold Mine. The results show that the closer to the blast
source, the more pronounced the blasting vibration velocity, which gradually decreases with increasing distance from
the blast center. The maximum vibration velocity occurs near the blast source, and blasting in the stope causes greater
disturbance and damage to the filling body. The average vibration velocity in the filling body at a distance equal to the
explosion point is 0.223 cm/s, greater than the average vibration velocity inside the rock of 0. 087 c¢cm/s. Based on the
characteristics of blasting vibration velocity propagation in Jiaojia Gold Mine, combined with GB 6722—2023 Blasting
Vibration Safety Regulations, the corresponding relationship between the maximum charge for a single section and the
safe distance is derived, and a new dynamic stress ratio method is proposed. This not only provides a basis for optimi-
zing rock blasting design and blasting charge optimization design but also provides a reliable guarantee for the safe and
efficient mining of deep-seated ore deposits in Jiaojia Gold Mine.

Keywords: blasting vibration velocity; filling body; stability; vibration monitoring; blasting vibration



