H406 M2 ok Vol.40  No.2

2023 46 A BLASTING

Jun. 2023

doi:10.3963/j. issn. 1001 —487X.2023. 02. 026

ARNERBEERTHEERS
B AR ERF R
BOE BHA LK R E 8 KEE BB

(1 WIRRHOR 2 IR IR 22 TR Bt , IR 4112015
2. B OUs AT A S TR [ K S A, B 430071)

W OE: RBAERTRERSGRGY RERRE R AR ERE L, ARLR AL E R RAEA
TR E B E B A5 F R, A A A TRAL B B ANSYS/LS-DYNA # 5 7 TS T8 ) 8 L 3R 1) 1
BORKE S AR B SR T FAEAL F AR AL o 0 5 AR A RHT AR A A T R BAZ B R RAR A T AR £ B % 89
By RLAR, ke b, AR ERREMELRALFEHAZXET 10 MREBERE, BT T HR
o AR E AR AL 0 R R R RBAE, SREAY AIRRIRIER FURRALE TR E B S QG R
H B REIERR R BRI RGBT A B L HRE, B R EFEREARERY TR, RAT ARG
R 5 AL 0 R K o AR T MR AR IR B iR JE RO AL , AR AR B AR AR E B 5 AR A RO AR E B A
AR B R R A K AR . R A, BOR 2R E B8 AL 89 3G IR AL B kiR TACHLEAR 2 2T 5, AR E B
B AR AR 5 R E BB WAL 254 IANA MR E B B A E & A B T8 Bonl K3k gh ik B 347 A

/’io
KW : RERRAZE; RHT BA; B g 545 ; RahikL; MR
RES%ES: TD235.3 MERARIRES: A XEHS: 1001 -487X(2023)02 -0180 - 10

Numerical Simulation of Damage Law of Chamber
Surrounding Rock Mass under Different Blasting Sources
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Abstract; The study of damage expansion process of the surrounding rock mass under blasting is of great signifi-
cance to the blast resistance design of a chamber. In order to explore the damage propagation law of the surrounding
rock mass around a chamber under the action of different blasting sources, a numerical calculation model including
top explosion,vault side explosion,side wall explosion, bottom side explosion and bottom explosion was established by
using the finite element simulation software ANSYS/LS-DYNA. The RHT model was used to analyze the damage
propagation process of the chamber surrounding rock mass at different positions. On this basis, 10 vibration velocity
monitoring points were set equidistantly from the blast source to the chamber boundary in the model ,and the vibration
velocity attenuation law from the blast source center to the chamber boundary was studied. The results show the dam-

age point first appears at the shortest distance from the blast source, and is then formed subsequently. The damage
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zone expands gradually along the boundary of the chamber and finally forms the damage zone. Compared with the de-

cay law of the blasting vibration velocity , the blasting vibration wave is fully reflected in the surrounding rock mass,

which makes the blasting vibration velocity appear an amplification effect. At the same time, the damage evolution

from the blast source to the surrounding rock mass corresponds to the change law of the peak vibration velocity , which

can be used to determine if damage happens.
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Schematic diagram of top blast model (unit;cm)
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Fig. 2 Schematic diagram of other models( unit;cm)
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Table 1 RHT model parameters of granite
B p/ (kg - m) 2660 BHEAFRIAER EOC 3E -5
B/ GPa 17 SRR EOT 3E-6
RALIB MR AR EPSF 2.0 KBRS B AR EC 3E25
REFESEBO 1.22 KRB N AL ET 3E25
RAFESH BI 1.22 FE45 N AR 265 B, 0.025
IRASHFESEL T,/ GPa 43.87 Fir A R AR R G R B, 0.045
REFBSET, 0 JE45 R IR S5 6C* 0.85
MTTAHREA,/GPa 43.87 Frfi e iR S5 6T 0.4
M TT4l 74K A,/ GPa 49.40 B YA R 2R B X 0.25
W E4LZE % A,/ GPa 11.62 S D, 0.025
AT SH A 2.50 BHSHD, 1.0
KT SR N 0.85 TN AE 0.01
PAERHT SR B f,/ MPa 150 FRAXIN 158 BT SN AF 2.5
BY R AR L S 0.07 BRI 1R E S AN 0.85
PR L S 0.05 FLBR 45 i f1 PEL/MPa 133
B IEACREL Q, 0.72 FLBRESLE S PCO/GPa 6
MR B 0.01 fLBREEFE £ NP 3
AIE LB ALPHA 1.0
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W p/ Hk D/ WG LN fE
: : R R
(kg-m™) (m-s-) /CPa B/CPa ! 0 @ E,/GPa
1630 6930 371.67  3.407  4.158 1 0.303 7
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Table 3 Air material and related equation parameters

W p/(kg-m™?) Gy C, G,

G

C, C; C  WURHARE Ey/GPa

1.2 0 0 0

0

0.4 0.4 0 0.25

%é 3 [:P !Co \Cl \Cz \C3 \C4 \Cs \C() ﬁ‘j’[ﬁ#&%ﬁ*ﬁ‘{%ﬁo

2 HEERKSH

2.1 BGERMFEERT B

TR SERUS RS 2R d3plot LR A LS-DY-
NA & H 0 JE Ab S LS-PrePost W LGS AR 15 1
eGSR, anE 5 R, Kb D = 1 R o058 2
11,0 =0 FoRPITRI . BEIEE IR WoR : KE2 4R
YEJG M LS FBIAE oo F 46 7 1 5 VR R R 58T
B3 X, I ELAS A5 DX 1% 0 T 3 B8 s ] 3 o v 44

K TR EAS] 1000 ws B, M FLAR K= A= 0 R
A F P AE B AR R |- R A B R Ao A
P T, 46 10 7 9 33k 1 e T s A RS, T I
EAVR /5 = NS FITE AVACHEY 531 N WA U145 S =X NI
TR TR BRI X . ¢ = 1600 ps B, 2657 R
T RVE T BRSO 00 X IR i K. BEE
I V) R 384 0, 4455 7 3 0% 32 s, AN g i A L
(AR5 , 5T ) 25 A R 22 ) 3 e DXk A A T 1l A
BilX o 24t =1750 s I, B9 T80 Y 15 46 W 1 %1%
A7 ZE 2 [ 1 Ak I T T A Y T I8 5 7 B AR



184

1

2023 46 H

TrRRIVE RS A 2 A 1 e e AR DR A /A H B
ST AR B AT I B B0 DX A AR
FBELY e I MU A 5 30 AL i X, %

t=1750 ps £=2050 ps

U e A 5 SCHK [ 24 ] rp i 2 B UK AR B —
0, O TR TR A R B TR

£=4000 ps

K5 H A X R i

Fig. 5 Formation process of rock damage zone
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Fig. 6 Comparison of calculation results
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Fig. 7 Damage extension law of surrounding rock of cavern under different explosion source position
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Fig. 8 Crack propagation in surrounding rock of top explosion model cavern
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Fig. 9 Model vibration velocity monitoring point layout
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