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Study on the Stability of Surrounding Buildings Under Blasting Load
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Abstract; The method of combining numerical simulation and theoretical analysis is used to study the effect
of the depth blasting of a major phosphate mine on the stability of surrounding buildings. The numerical
simulation results show that as the blasting depth of the main well increases, the vibration speed of the crushing
station increases first and then decreases. Theoretical analysis and calculations show that under the premise of
considering the vibration law of the crushing station in the numerical simulation, the blasting of the original
design scheme will cause damage to the crushing station and threaten the safety of the crushing station. In order to
ensure the safety of the crushing station, a small gun experiment is used to find the attenuation law of the blasting
vibration wave on the site, and a formulus suitable for predicting the maximum dose of the drug is analyzed and
selected. The calculation shows that the maximum amount of charge needs to be controlled between the main well
digging depth of 0~72 m. After the main well digging depth is greater than 72 m, it can be constructed according
to the original blasting design scheme.
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1 l%lﬂﬁb%

BEARGED O T SN B AR IR BT N B AR B : AR 28 107°207 ~ 107°26", 6 2F 26°55" ~27°05". 5 X F L &
17.5 km, ZR P4 5 2.25~4.00 km, ALK 58 km® BLH BE & R B 2R FHEE KT R, IR G5 4EBR 26 a, 2 5 #5436
SRR R, HEE R R IR UL 1AEHEATHL N R e 25 B, 5 B 42 01, (3 = A i A e i 30
Y, HEE5IW 5 TR BB, 7EMR 0 Z i A S HEA TR PR ST AR IS R PR AT 4, e S b
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A1 ZRFEIK A2 EHhEHABLE

2 BB %
VBB V7 SR AE F2 R R TP B AR R 13 A BB R 26 4, RO AR 32 A4S, R E IR 1A 45
FEHRYE 4.7 m, £L4%2 A 50 mm , FoABMIER K 4.5 m, FLAE K 40 mm. RS RO 1 BB R A 1 e
PR S L 3.
x1 FHEWSHE
s JELHR 24 MIfLEAR/mm  HIERIE/m JIREAS mIRERK/m Zimske MIRM/CC) RE

livEg

1 750 R 50 4.7 4 18.8 / 90.0 /
2 THREIR 1 50 4.7 5 23.5 24.5 90.0 |
3 FeHEiR 2 50 4.7 8 37.6 39.2 90.0 Il
4 W BHR 1 40 4.5 10 45.0 42.0 90.0 m
5 HiBHHR 2 40 4.5 16 72.0 67.2 90.0 \%
6 JEI 1R 40 4.5 32 144.0 76.8 88.5 \Y

&1t / / 75 340.9 249.7 / /
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3 ARTHKMEITHFEA

FFIEE R ANSYS+LS—DYNA Xif 3= e 8 it 1 dok o o BB 0l 14 I 50 3 B 6 A7 037, LA X 32
F-H R R A AR P AR it ) R Sl R R sl A e I AT B 4 THT A DA S .
3.1 ®E#ES

MR IR BT J5 S AT BE R, IR BCE R 2 ot 2k 45 1) Rl B ZEX R OL T, A ARk
JFH MAT_PLASTIC_KINEMATIC #4BHE R ZA5 81 L Cowper—Symonds & £8 20 A KL fith 28 22 & i 25 2R (1 52 Wi
T2 P T, AR AR ARONE PR 5 ) [ AR, T RS ALL B A A T 1% A K24 R T 1S - ]DYPU\EPk?45¢TE§
4 e REXE 245 A RHEL RS, AHSC AR L ) MAT_HIGH_EXPLOSIVE_BURN, 8 ER ] IWL RS T 2. 4
BRI RO RS, KTS8O 2, 0525 K JWL ARSI RS HULE 3.

xR2 BZEHENESH
W/ (kg/m’) IR E/GPa  JIIRIRIE o/MPa  JiiAH e DIREUR E./CPa  W{LSHA

2140 68.56 75 0.21 4.1 0.6

R3 HHSY

BB p/ (kg/m®) HR D/ (m/s) A/GPa B/GPa R, R, w WG LLNRE E,/GPa

1 300 5200 214.4 0.182 4.20 0.90 0.15 4.192

IE: A,B,R Ry, 0 ¥y IWL JEZRIRA T RRMR S HL

23R R MAT_NULL 285 4B 25 GRS 5 + EOS_LINEAR_POLYNOMIAL 4 235 5 MIAE AH.
FOH AR ZHIL R 4.
£4 SEMHSY

C, c, c, C, c, Cs Ce E, Ve

0 0 0 0 0.4 0.4 0 0.25 1

TE: €y, Cp,Cy,C5,Cy,Cs,Co BIPRSHREREL, Eo NWIIRINEGE, Vo HIIRARXT AR
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ZEAT AL B RS, N H [ R R E2GA E IR AR IR ARE T ol ik a5 IR0 8, S
A, S0 S T AR AR R K TR 30 m.
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RS AERER E RSN S RE0E EIE(E
FHBWEL/m SRWH/m o PR/ (em/s) || FIHHEE/m  SRIH/m SEBEWEAE/ (em/s) || FFHHE/m  BHIREE/m M ELIR(E/ (em/s)
0 30 6.37 36 47 8.95 72 78 5.27
4 31 9.83 40 50 8.43 76 81 5.07
8 32 10.84 44 53 7.97 80 85 4.80
12 33 11.04 48 56 7.54 84 89 4.56
16 34 11.87 52 60 7.03 88 92 4.40
20 36 11.15 56 63 6.66 92 96 4.23
24 38 10.84 60 67 6.22 96 101 3.83
28 41 10.15 64 70 5.95 100 104 3.47
B 43 9.83 68 74 5.59 / / /
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0
VK (1)
A VR BRS X R S VR IR IR, em/s 5 Q O — UG A Bt ®6 BERFLMNK,ofE
KBEZGHE, kes R 0 A 4P 6 5 28 430 506 00 10 B B, D 8 v . -
B, m; K, o 4050 A A5 0 U 30 0 2 0 2R 505 Rk 5 5, BV VE A1 50~ 150 1.3~1.5
FE 3 6 A 150~250 1.5~1.8
: . el 250~350 1.8~2.0
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43 BERitE
43.1 RIBEIFE
U IR U RO 58 (M P % 18 < i B 2 A TR R sl 7000 ) R4 T AR eI, L8 — R AR MR e
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x7T IMNAZEIRS BN R
IR 1] T H M

AR T e mR WiE
H/kg  H/m

B/ (em/s) /Hz B/ (em/s) /Hz

10 2.73 75.0 3.56 67.9

1.5 15 1.75 69.2 2.34 79.4

20 1.27 51.3 0.97 75.0

10 3.83 53.8 4.27 65.5

2 15 1.74 57.9 2.06 60.8

20 1.34 51.6 1.86 63.7

A7 Mg Reans

H M REAT SP-4H TR T R IR 2 U {3 38 s Dl AL«

V= 68.082((‘;:) - (7)

SR 1 PO — YRR KB 251 76.8 kg AAAS(T) 15045 3 55— U B AR e ol R )
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BN 8.85 em/s ARYESCHR] 22 | # BN SAPBDIR S 4 4 SRV Phnife, WL 3k 8.
*8 BUMRDRERIFIRAE
LA RV TAIRITIE/ (em/s)

i S e , :
F<10 Hz 10 Hz<f<50 Hz />50 Hz
1 TE R BA R 0.15~0.45 0.45~0.9 0.9~15
2 — R ST 1.5~2.0 2.0~2.5 2.5~3.0
3 TV A 2.5~3.5 3.5~4.5 4.2~5.0
R /N ST 55 11 M 0 485 SR i % sy 7 SR P T ol R RS D S AR ik 2 o B A, 2 B AR 8, U K

4.2 em/s. [T 8.85 >4.2  WUEA T AR RL WA T 1Y 25— U SH P 1 i v, Wi i 9 B 3 o R o 1
[R{E4.2 cm/s, REE iR AN 28 4.

T E SRR ALA Y 45 SR AT 00, Bt 2 AR B TR T AN TR K M0 e P i 3 i o B e 3 K5 sl N e
P R AT, 24 BRI BT Uy ZE AT F A R R A I, ARt P i Bl R S e S BRI
432 FEJEAKIE

2 8 e RO BN, ) S g e B 17 SR A T LA L, 388 3 4 T L e R B 2 24 DR i (R B e i 119 °22 4.
TS YRR X B T 3085 DI v 2 1) i, SBCRM AR 3l P 20 3 B2 T 4.2 /s, B BARARAK (7). EFFER
YRR S 5 SEAR R R 5 R 3 LA B R IE R 24 4 m i R 22 B M M0 K, A7 7E v i 22 A2 Wil R SR AR
K(6), AnERTHAER B=0.27, 82 LI £ L) 76 m & MRIEEEN 81 m, e KB 25 82.1 ke.
TR PRI AT 92 m I KBEREZ RETE LR 9, HARMESC R UL 8. A 9 TR 8 nl &t , S ORIE A e sl i 3
AN I 22 A B A, 32 R R A P i B 24 ko 0 R B 1 Iy STl i 1 T s 3.

R9 FHABWSAREHE

FHWRBEE/m RIREL/m KRB kg || EHFREE/m BRIREL/m oRBEEG R kg || IR /m BRIREE/m KRB kg

0 30 54.6 36 47 25.1 72 78 75.7
4 31 26.9 40 50 28.4 76 81 82.1
8 32 19.5 44 53 31.9 80 85 92.0

12 33 16.8 48 56 35.7 84 89 102.5

16 34 15.4 52 60 41.9 88 92 110.1

20 36 16.0 56 63 46.4 92 96 121.9

24 38 16.9 60 67 535 / / /

28 41 19.4 64 70 58.7 / / /

o 43 20.6 68 74 66.9 / / /
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