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Assessment of Blasting Vibration Effects from Tonglushan
Mine Operations on Surrounding Buildings

XIONG Guo-xiong ,XIAO Ze-yu ,YIN Dong-sheng , ZHENG Xu
(Tonglushan Cu-Fe Mine,Daye Nonferrous Metals Co. ,Ltd. ,Huangshi 435000, China)

Abstract: Tonglushan Mine has progressed into deep-level mining operations. This study employs an integrated
methodology that combines theoretical models with in situ vibration monitoring to characterize blast-induced vibra-
tions in surrounding buildings in the mining region. Vibration monitoring systems with blast seismographs and velocity
sensors were deployed in Tongshan Village ,adjacent to the open pit’s southern perimeter, capturing three sets of me-
dium-depth blasting parameters , including dominant frequency, vibration velocity, and other vibration parameters. The
acquired data were benchmarked against national safety thresholds to assess the potential for structural impact. Subse-
quent application of the Sadovskij empirical formula enabled quantitative modeling of vibration attenuation character-
istics and the range of vibration influence. The monitoring results demonstrate; (1) The three medium-deep-hole
blasts exhibited dominant frequencies ranging from 9. 0 to 50. 0 Hz, with peak resultant vibration velocities of
0.036 cm/s,0.048 cm/s,and 0. 043 cm/s at respective monitoring stations, all values remaining well within the pre-
scribed safety limits. (2 ) Parameter regression yields Sadovskij coefficients K =93. 68 and o = 1. 76, reflecting site-
specific blasting conditions and lithology consistent with medium-hard to hard rock classification. These findings con-

firm that current blasting protocols maintain effective vibration control , safeguarding both environmental stability and
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structural integrity of adjacent buildings during deep mining operations.
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Fig. 2 120 blasting vibration recording and analysis system

(2) My 5
O 15 ) el o LR R AR IR 3l ) A TR

I 3t R AR S0 e R T R U L R SR
PR, AR LATE S 0L TR 22 90 A0 TR B 37 ) F
PRI, TRIS g 1 AR 0 Bk B 3 14 4 H el 1
R RSRS8O, M I 5 10 A (i (S AT EL Pl 4
) S ST E AR R R YT RN B E 55, I A L35 A
[ ) S o el R L, M0 A TR P B A AR R
ZEIERL O T R OR IR TR AR AR S0 s
AT EAAL . MR ARPRANER 1 F7R

&% 120 HigfX FL i B B B
Sensor L20 recorder Supporting software

B3 R sh e I e

Fig. 3 Flow chart of blasting vibration monitoring
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Table 1 Location details of monitoring points

W 5 2= W S AR AEBR(X) AEBR(Y) AR (Z)
Monitoring points Description of location Coordinate( X)  Coordinate(Y) Coordinate( Z)
i b
14# B DL 29 836.744 89 876.810 +30.55
The corner of the alleyway
b
24 EE%%%L . 29 807.996 89880.701 +30.112
The corner of a residential house
34 R T 29 760.703 89 877.786 +29.713
Under the street lamp
=1 stz >
44 BUR 3L 29 715.803 89 883.000 +29.688
Damaged fence edge
i g S
54 i g8 B K B AL 29682.206 89 883.892 +28.951
Fire water pipe
NN
6# Ebﬁ% o Ig).l it . 29 650.329 89 876.755 +28.177
The steps of the residential houses
e L A
74 PREERTS 29 623.554 89 867.874 +27.994
Beside the sewer steps
st EAL l\
3# ST UL 29 612.896 89 862.911 +28.288
Crack at the wall
R T
o# Under the window of a residential house 29 575.524 89 829.944 +28.859
g 4 A
10# Bl £ ik 20429.439 89 823.298 +31.174

The roadside steps
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Fig. 4 Location map of blasting vibration monitoring points
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Table 2 Allowable safety standard for blasting vibration

PRI R I

LA VRS

Safe allowable vibration velocity/(cm + s™")

Category of protected objects

< 10 Hz

10 Hz < f <50 Hz >50 Hz

— R

Common civil buildings

1.5 ~ 2.0

2.0 ~ 2.5 2.5 ~ 3.0
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Fig. 5 Fitting regression of blasting vibration velocity
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Table 3 Vibration data of underground medium-deep hole blasting
R AL fieahiick R i)
I RESE MAST Deae OB e
Blasting  Fxplosive  Monitoring  from  Instrument o0 oAeeney o0 @ ration/Hz_— Allowable value
o ) ) vibration of vibration
mon.ltorlng charge/kg points explosive number velocity/ X Y VA velocity/
time source/m (em-sy Kaxis  Yaxis  Zaxis (oo iy
1# 519.5  N25128 0.015 18.3  19.7  21.8 2.0~2.5
24 519.1  A25512 0.017 9.0 153 16.5 2.0~2.5
34 518.7  N24783 0.036 10.8 12,5 12.0 2.0~2.5
44 518.6  N24972 0.018 1.9 9.8 110 2.0~2.5
2024 12 -1 o4 54 518.0  N24677 0.034 14.4  16.8  13.1 2.0~2.5
15:00 64 517.2 12017 -107  <0.010 0.0 0.0 0.0 1.5~2.0
74 517.0 12017 -112  <0.010 0.0 0.0 0.0 1.5~2.0
8# 517.3  12017-129  0.018 152 233 11.3 2.0~2.5
94 518.0 12017 -122  <0.010 0.0 0.0 0.0 1.5~2.0
10# 520.4  12015-100  <0.010 0.0 0.0 0.0 1.5~2.0
1# 5129 25128 <0.010 0.0 0.0 0.0 1.5~2.0
24 5125 A25512 <0.010 0.0 0.0 0.0 1.5~2.0
34 512.0  N24783 0. 048 1.1 13.1  14.0 2.0~2.5
44 512.0  N24972  <0.010 0.0 0.0 0.0 1.5~2.0
04-12-2 54 512 N24677 0.014 53.9  20.5  56.9 2.0~2.5
15:00 64 510.5 12017-107  0.021 8.9 642  50.4 2.0~2.5
74 510.3 12017 -112  <0.010 0.0 0.0 0.0 1.5~2.0
8# 510.6 12017 -129  0.015 156 82 28.4 2.0~2.5
o# 511.2 12017 -122  <0.010 0.0 0.0 0.0 1.5~2.0
104 513.6  12015-100  <0.010 0.0 0.0 0.0 1.5~2.0
1# 514.4  N25128  <0.010 0.0 0.0 0.0 1.5~2.0
24 514.0  A25512 <0.010 0.0 0.0 0.0 1.5~2.0
34 514.0  N24783 0.026 1.9 10.7  12.0 2.0~2.5
4# 513.5  N24972 0.017 9.1 1.0  16.3 2.0~2.5
024-12-5 54 5127 N24677 0. 043 1.9 12,0 12.8 2.0~2.5
14:55 64 512.0 12017 -107  <0.010 0.0 0.0 0.0 1.5~2.0
74 512.0 12017 -112  <0.010 0.0 0.0 0.0 1.5~2.0
8# 512.1 12017129 0.039 127 9.4 150 2.0~2.5
o4 512.7 12017 -122  <0.010 0.0 0.0 0.0 1.5~2.0
104 515.1 12015-100 <0.010 0.0 0.0 0.0 1.5~2.0
R4 4 PR ORFA TR K K o {8, 254 1 F4 BETREMUN K.afE
R 37 14 T M 5 4% ROV B DX S 153 1 7 14 Table d  K.a values of different rock
WL, P T PR 1, B4R 2 ok FE character In Dlasting area
SE BT TR 2 S P Lithology k o
, T 77 Hard rock  50.00 ~150.00 1.30 ~1.50
v = 93. 68(%)1% (3)  WEEA7T Medium hard rock 150.00 ~250.00 1.50 ~1.80
HCEAT Soft rock 250.00 ~350.00 1.80 ~2.00
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