£s51% Fol
2022 4F12 A

P57 1 T ) Vol. 51

Explosive Materials

No. 6

Dec. 2022

doi .

10. 3969/ j. issn. 1001-8352. 2022. 06. 008

E T HIC S AR B Ik = BiE St R B E

Rk TREIE

A v pEsEY R O&
D5 M & B A TR 8] (554 575 18 ,550000)
@FHRFERIRFR(HAHKI),410075)

&
=]

[ E] Wk E % e R A B b TE AR T P G R SR A B IR, FF ANSYS/LS-DYNA A5 Bt
AT T 12 AR A 6 25 RO 0 B B) FE Y 22 00T T 58 5 0T 3 TR [R) B e S 8055 4 T 19 B 5 5 A R AiE 43
M ARAAR 3N T A 38 BRI S 80 AR MRHR A R B0 1. 25 MO LIRS 55 em, #E—25TF @ T B 18 8] i1 HR 2 (A58 7 (1)
BB ARBCT A SEE T A R R A O UM R DA B e 1 2 800 FH T IR R A U A 0, R T %
T T A BRI T2 R 5 BT R I R AW &, BB R AT

[RE&iE] DG al; ARG REGHCA  HLALEEE ; HIC S A fa e 1Y

[4%58] TD235.37

Numerical Simulation and Engineering Verification of Smooth Blasting in Limestone
Tunnel Based on HJC Damage Constitutive Model
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[ ABSTRACT]

Anlong Expressway Tunnel, calculation of radial decoupling charge coefficient and peripheral hole spacing under multiple

In order to solve the problem of poor smooth blasting outcome during blasting construction of Liuzhi-

working conditions was carried out by using ANSYS/LS-DYNA software. Then, based on the analysis of damage characte-
ristics of surrounding rock under different blasting parameters, the appropriate blasting parameters were optimized. The
radial decoupling coefficient is 1.25, and the blast hole space is 55 ¢cm. Numerical calculation of the model of the tunnel
peri-pheral hole was further carried out, and prediction outcome of the tunnel shape after blasting under the optimized
parameters was obtained. After application of the optimized blasting parameters to the site, it was found that the tunnel con-
tour was flat, the tunnel excavation contour formed by blasting was basically consistent with the design contour, and the

application outcome was good.
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Tab.1 Parameters of HJC constitutive model
of rock
P/ .

(kg m™) G/MPa  f./MPa A B
2 300 10 093 125 0.55 1.23

T/MPa pc/MPa M, p,/MPa My
4 20 0.001 25 2 000 0.174

C N S o D, D,

0. 009 7 0. 89 20 0. 04 1
K,/GPa K,/GPa K,/GPa g,/s™! &l min
39 -223 550 1x107° 0.01
p =A(1 —R(j)vje SRy B(l - R(:)V)e_RQV + L‘IjOO

(5)

AP p SRR V AR ER s B, IR HE
fiE;A B R, R, 0 HHEL,
KELiFP RIS RO 2,
2 278 B AN A SR

Tab.2 Material parameters of 2% rock emulsion

explosive
o/ D/ A/ B/
(kg +m™) (m-s™") GPa GPa
1 000 3 400 229 0.55
R, R, w E,/GPa
6.5 1.0 0.35 3.51

BRR LM Z W AR AET7 2 + Eos_Linear_
Polynomial #4174 .
p=C+Cu+ CZIL'LZ + <C3IL'L3 +Cy + G + C6M2>EOO

(6)
K. C) ~ Co ARE G AARBLL,
SEAMESEILK S,
K3 RAMHSK
Tab.3 Material parameters of air
p/ (kg +m™) C, C, C, C,
1.29 0 0 0
C, Cs Cs E,/GPa
0.4 0.4 0 0.025
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Fig.2  Double-hole blasting model (unit:cm)
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Fig.5 Damage nephograms of rock mass with different radial decoupling coefficients
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Fig.8 Blasting damage evolution of rock mass with different blast hole spaces
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