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Research on Vibration Control of Underground Blasting
based on Structure Protection in Mining Area

ZENG Ling-feng
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Abstract; In order to determine the degree of impact of blasting vibrations on main haulage roadways and surface
buildings near an underground mine,and to control these effects, it is necessary to obtain field test data through in-
dustrial experimentation. The Blast-NET blasting monitoring instrument was first used to monitor the radial , tangen-
tial , and vertical vibration velocities and frequencies caused by the blasting. According to the Sadovsky formula,the K
and « values related to geological conditions were calculated using single-factor regression analysis, and the actual
blasting vibration velocity calculation formula was obtained. The reliability of the calculation formula was then verified
through continuous vibration monitoring,,and optimization experiments were conducted on three different blasting net-
work configurations ; row-by-row, segmented , and hole-by-hole. The research results showed that if the protection of
surface buildings is considered, the minimum safe distance between the source of the explosion and the protected
buildings is 250 meters,200 meters, and 125 meters respectively for row-by-row, segmented, and hole-by-hole blas-
ting. If the protection of underground haulage roadways is considered ,the minimum safe distance between the source
of the explosion and the protected roadways is 30 meters,25 meters,and 25 meters respectively for row-by-row, seg-
mented ,and hole-by-hole blasting. Finally, it is concluded that when the predicted vibration velocity meets the re-

quirements of row-by-row or segmented blasting, the mine can use nonel detonators for blasting. If the hole-by-hole
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blasting network is required, only digital electronic detonators or high-precision nonel detonators can be used.
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Table 1 Blasting vibration data

VBN QST A0

FSUREPSIVES @8

B[] - P B AL A RS O E/m B ZiiEske RBEZ R/ kg Bk A WA/ (em - s™')
0720 -780 - A 290 1062. 4 192.8 0.2360
0720 -780 - C 280 1062. 4 192.8 0.2237
0720 -780 - D 266 1062. 4 192.8 0.2700
0724 -780 - A 117 626.5 200.1 1.4056
0724 -780 - C 146 626.5 200.1 0.9377
0724 -780 - D 150 626.5 200.1 1.0492
0827 -780 - A 445 1241.6 169.1 0.4550
0827 -780 - C 426 1241.6 169. 1 0.8914
0827 -780 - D 405 1241.6 169. 1 0.2390
X R R A R R S B s A T A 15 ) 0.1
3 — 1.8
V. = 275.55 ( @) (2) o1 WWAWW
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Fig. 7 Validation of blasting vibration

FII A Blast-Cloud {0 41 4 H 45 {4 1) i 38 o1 0 45
AT TN, 0 55 O 23 (8] S 5000 5 52 s W ) s —
3, KB iR 315. 8 kg, T4 21 B 5 B 0 )
M KRR 0. 291467 em/s, TLK] 8,

XoF H I s A 0 A5 380 1 e R AR Bl B kR
0.3199 en/s,ilid 5 % (H K, o T 19 45 B0 IR 2
& HEFRRE IR E] 91. 1% . L, AT LA %S % (H
K =275.55,a = 1. 81 7EizHb X 3 [l N B9 AT & 15 B
L2y 58

1000

ol WM«!W\MWM

1000

8 0927-980-C#31 4 5h i 2 1&]
Fig. 8 Measured vibration waveform by 0927-980-C#

4 BEHARRNK
HPEHI Ko SRATAS [m] 58 Y5 BF 2 0F 107 14 A PR

By IF LART I H R e KB B 2 i (— 4
315.8 kg) M), i AS [R5 M) 2% (&1 9 (BT 10 &
II)T%IEE’JTHEEF:%‘%%‘?k% 55 M 3R R B I AR
B U (W3R 2)  BlJS 456 (R 2 )
= 3, 4 E SVF IR S %FWE AT E 45 F Y
PRI
o 1B

> 3B
> 5Bt

> 7B

9 AR B HE R I

Fig. 9 Row by row initiation network by nonel

IR 3 B I 1) A5 B B AR L R R D
i K BRI O 315. 8 kg (BIZHEEAR) i,
RIS ORI U fe /N2 AR O 250 m MR



214

W 2023 46 H

FLEGR AR ZY 5N 1579 kg (BIR ] — i 70 W Bl
H) I KRR DR SR fie /N 22 AR O 200 m
M R BGREE RN 39.5 ke ( RIRHIZFLAZ )
I J IR AP i SR R/ NI AR O 125 m

10 30 AR T HE S BEE KR I %

Fig. 10 Segment initiation network by nonel

2) 4 IEMRIH T s A, Y i R B g
ZyHE 7y 315. 8 kg (BIEHER AR ) I, 1 U5 5 fR-4r 31
Yy /N2 ARG O 30 m; 24 fe KL BEL 25 10 R
157.9 kg (RIRFH—HE> PIEGESE) 1, JRIRS fR 4

® 2 AEEEEFTXT R EAR

Table 2 Reference values of limit charge

BRI/ N AR B R 25 m 5 R A B R 25
$939.5 kg (BRI Z FLA AR ) I, H U5 55 (8 4 o
Yt/ N4 IR ES K 25 m,

9ms 18ms 27ms 36ms 45ms 54ms

.
y

74ms 83ms 92ms 101 ms 110 ms 119 ms
139 ms 148 ms 157 ms 166 ms 175 ms 184 ms
1 1

1 1 1 1 1 1 1 1 1 1
& & 8 & & &
204 ms 213 ms 222 ms 231 ms 240 ms 249 ms

FEL RS T 2 LA AR 0

Initiation network of electronic detonators

AL

E ]

HARAR

11
Fig. 11

AR SR FHIZ FLAR AR A T 5| A ) A i 20 2
/Mo iR P BOR ARG 5 39. 5 ke (RIRHIZ
FLASE ) I, 2R FH A 5~ 0he 7 A mld v G S R
R AR T ORI R S S 102
%A,

PREERAEMBRWIRNSEE

and blasting vibration under different distances

5 E (R i A A A AR T AR gh g CR gy LUk —BHt)
i RARRM AT RN AW SR
PN (om - X) AR IR B 2 i 25H(315.8 kg) 25 (157.9 kg) 24 (39.5 kg)
0/kg TR TR TR
25 277.1 22.33 15.17 6.99
30 18 478.8 16. 44 11.17 5.14
35 CmIIE:Sis 760. 3 12.69 8.62 3.97
40 K=198.51, 1134.9 10. 14 6.89 3.17
45 o =1.68) 1615.9 8.32 5.65 2.60
50 2216.6 6.97 4.73 2.18
125 17.6 1.42 0.94 0.41
150 30.4 1.02 0.67 0.29
175 E% ‘;M% 48.2 0.77 0.51 0.22
200 (K=27};J§L5, 72.0 0.61 0.40 0.17
225 a=1.81) 102.5 0.49 0.32 0.14
250 140. 6 0.41 0.27 0.12
275 187.1 0.34 0.22 0.10
300 242.9 0.29 0.19 0.08
*3 BERWIRSIREHE(ER)
Table 3 Blasting vibration safety criteria ( intercepted )
Fp e [ G ) LA SRV IR B/ (em + s7")
/<10 Hz 10 Hz<f<50 Hz  f>50 Hz
1 +AR T B4R 0.15~0.45 0.45~0.9 0.9~1.5
2 R 1.5~2.0 2.0~2.5 2.5~3.0
3 OB STE] 15 ~18 18 ~25 20 ~30
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