FA2E 1M ok Vol.42 No. 1
2025 43 A BLASTING Mar. 2025

doi:10.3963/j. issn. 1001 —-487X.2025.01. 020

HWWERSSIEIEST SR MM KL s E "
WER AEE EER K AR HEE REH

(L AR (R0 TR, B 43007452, N 5Eh AR ) i R IA BRETAT 22 W), SP/K 27 010300
3. SPIRE AL IR BN R B, SR 2 M 017001)

W E: BERITAIEM)AGT -T2 kE, AREEREFTRELEN BB NN
TLEAOMARY 11 BAET M AN S, 2 S RBRBESNR, 50T AR F @ THRIDEER TR
DAL, LR EZ oW IFRNZRENS AR TR REOREFRLE , REATERASHEMRFRLET
SWEY AT ARETRMNEA SFER THRELELHEHH R, 2L T . MAERENIZH, £HRS
WEHRFEGX)EARTFIG(Y), REENEN(Z); 5H I A XL VRESHNAKXTO.17,
0.213 em/s, BAE a7 ik E P £0.05~0.41 cm/s, HREAKRKLET ~11 BEILDE ;3 F =4
HHEE RREBAT EHTAKTFERHAARER GRES X R RLASER T ViR Z
AR B HFM, BRI EMEPTE3~12 Hz, 3553 T 16 ~30 Hz, KT Aok ki TR LR | 4 &R ok &
AR R LT 6B AR, I RBA ST I H) £ 10 267 kg Z W, IRIL & W B Ak X 25 5 1 4% )
#5 8268 ~ 8883 kg % ] .

R AR LM AHBN; R BREKS; &I

hmESES. TD23S SHRFRIRES: A TEHS: 1001 —487X(2025)01 - 0166 — 09

Vibration Response and Safety Control of
Frame-shear Structure Adjacent to Mine Blasting

YANG Yu-min' ,ZHAO Mo-xi' ,ZHOU Chuan-bo' ,ZHANG Sheng’ ,
HE Guang-long® ,HAO Run-hua® ,ZHANG Yu-qi'
(1. Faculty of Engineering, China University of Geosciences( Wuhan) , Wuhan 430074 , China;;
2. Inner Mongolia Shengli Zhongwei Blast Co. ,Ltd. ,Ordos 010300, China;3. Ordos Public

Security Bureau Public Security Management Detachment Dangerous

Management Brigade ,Ordos 017001 , China)

Abstract: The impact of blasting vibration on surrounding buildings has been widely concerned. Based on the
deep hole bench blasting project of Changtan Open-pit Coal Mine,the characteristics of the adjacent 11-story frame-
shear structure office building are comprehensively analyzed. After several blasting vibration tests, the distribution
characteristics of vibration velocity and main frequency in different directions were analyzed. The significance of ele-

vation difference on vibration velocity in various directions was obtained through single-factor analysis. Finally, based
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on the dimensional analysis method,a vibration velocity prediction model under the influence of multiple factors was

studied , proposed , and applied to the blasting safety charge design. The main conclusions are as follows:with the in-

crease of floors,the primary vibration direction changes from horizontal radial (X) to horizontal tangential (Y) ,and fi-

nally to vertical (7). In most working conditions ,the PPV, and PPV, are not more than 0.17 ¢m/s and 0.213 em/s,

respectively,and the elevation has little influence. The PPV is concentrated in 0.05 ~0.41 ¢cm/s,and the elevation

amplification effect is significant in 7 ~ 11 layers. The maximum charge per delay, total charge amount ,and horizontal

distance are substantial for the three-axis PPV . The elevation difference is not significant for the PPV_but significant

for the PPV and PPV_. The main vibration frequency is concentrated in 3 ~12 Hz, and some reach 16 ~ 30 Hz.

Based on the vibration prediction model for the office building, combined with the blasting safety regulations and the

blasting parameters under the most dangerous working conditions, the total charge of the bottom blasting should be

within 10 267 kg, and the total charge of the deep hole bench blasting should be between 8268 ~ 8883 kg.
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Table 1 Blasting parameters
T RURTREL MZh/kg KPEER/m
2t/ kg
E,B, N, 75 15 104 1083. 00
E,B,N, 42 4792 745.88
EsB,N, 33 18 512 798.00
E,B/N, 62 4648 777.00
E;sB/ N, 116 17 936 397.00
EsB N, 116 13 440 482.00
E;sB\ N, 133 8096 382.00
E;sB/ N, 116 17 936 702.00
E;B/ N, 116 17 936 494.00
E¢ B, N, 33 1464 1167.89
E;B N, 116 11 192 1340. 49
E, B N, 75 2408 1565.39
EsB,N, 116 14 560 570.00
E,, B N, 95 8384 578.00
E, BN, 95 8384 578.00
E; BN, 95 8384 578.00
E, BN, 95 12 368 1134.49
E, BN, 79 3744 1326.99
E, B N; 75 9296 729.36
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Fig. 4 Statistics of vibration velocity monitoring

data for different floors and directions
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Table 2 Table of regression coefficients

PR Iy 1) FSES FrfEfl 2 4L T1H Pl A AR W

BRPE 2 0.494 6.276 <0.001 HA
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R -0.071 -0.909 0. 366 KREA
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pm MR 0.289 2.833 0.006 HA
b/ e -0.447 —4.090 <0.001 HA
T PR 22 0.182 2.133 0.018 HA
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B — AR 7 3, B R W 3% 3

A, LR R 49, T AR 8] i =40, M
REFTEEN
*3 BHIRSNEFEZMEEZERERN
Table 3 Factors and dimensions
affecting blasting vibration speed
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Table 4 Fitting results

E3 s {H PRUERZE ofi MRS [ R
K 1.4x10° 4.2x10° 0.336 0.738

a, 0.116 0.024 4.793 0. 563

a, 0. 623 0. 404 1. 541 0.089  0.829
a; 2. 695 1. 098 2.455 0. 434

a, 2.036 1.919 1.061 0.629

Z PR AR AN = (9) s
v = 1.4 x 109(&) (f) (/@) (%)
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Fig. 13 The relationship curve between the total charge

amount and the allowed vibration velocity in blasting

1P 13 R, ANTR] 22 s il iR T hag i 24
AR, Hoh 22 e Pk 5 M 2 i B BLIE A G &R

AN TR 22 e i i R e KL B 24 i R T AR A 2
R R T R S, d R )

(GB 6722—2014) a] 1, 24— (19) W1 i) 3 52
IR BPIEINAAK T 10 Haz I, 5 i 22 A 50 8
JERARAHTE I 1.5 ~2 em/s, Bt L% 4R



a2t 1

WER B, AN, 5 i LB AR I E 5 544 4R sl 137 K 22 2 P47 ] 173

1.5 em/s Sy, U 07 JEE 42 15 1 e ROJB G 28 1
10267 kg, TRALE Hrs i (1) e KM 5 24 oy 8268 ~
8883 kg,

x5 FRREEFREREXERABZH TRRSEAE
Table 5 Total blasting charge under different allowed

vibration velocities and maximum charge per delay

LA o/ R 24 kg
(em-s™") Q,=30kg Q =80kg Q =130 kg
0.1 323 279 260
0.2 783 677 630
0.3 1314 1137 1058
0.4 1898 1642 1528
0.5 2523 2183 2032
0.6 3185 2756 2565
0.7 3878 3355 3123
0.8 4600 3979 3704
0.9 5347 4625 4305
1.0 6117 5292 4926
1.1 6909 5977 5563
1.2 7721 6680 6217
1.3 8552 7399 6887
1.4 9401 8133 7571
1.5 10 267 8883 8268
1.6 11 150 9646 8979
1.7 12 048 10 423 9702
1.8 12 960 11 212 10 437
1.9 13 887 12 014 11 183
2.0 14 827 12 828 11 940
1 i
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EPAE0.01 ~0.17 em/s, B& K T 52 B2 iR 3,
A, Y R FEEGLE 0.01 ~0. 213 em/s,
LY NI\ N T NN S N R o < T 4
IR FEAETAE0.01 ~0.41 em/s  BEEE)Z R T
151, Z SR SN W R, A KON 7 T R L9 )R
K11 JZ2FRIAG I o I 5o o R A5 X 454 T 1 A
MRy Z > Y b > X
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(2) B 2R3 T EEAERALE 3 ~ 12 Hz, i
AREEI A S T 16 ~ 30 Hz, BlZE B W T
RS I SR s ANV =B NNV NN T =F
(535 N X5 2] B I

G)ETENPIIEIES T ZHE WM T Z
R TR S A S EI Y R® O 0. 829, Z5 R T
§Eo FLTISER A, 13 B R 2 A d il ok T 1
SR 24 o, v I R I 1 e R R B 2
10 267 kg, RFL & B A 5 R 1 24 5 h 8268 ~
8883 kg,
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