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Influence of In-situ Stress on Blasting Effects
Under Different Constitutive Models
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Abstract; Constitutive models of HJC and RHT for different in-situ stress conditions were established by adopting
ANSYS/LS-DYNA software,

models were analyzed comparatively. The results show that the effective stress variation in the HJC model is more

and the effects of blasting on effective stress and rock damage in different constitutive

consistent with practical scenarios, while the rock damage in the RHT model can better reflect practical conditions. In-
situ stress has a minor impact on effective stress in regions close to blast holes but a significant influence on effective
stress in areas farther away. Additionally, in-situ stress has a smaller effect on rock damage in the HJC model, but
substantially affects the damage variables in the RHT model.
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Table 1 Parameters of HJC constitutive model Table 4 Parameters of explosive materials
Nl Kl gE| Kl S| HfH P2/ D/ 1 Poy/ A/ B/ . , B/
-3 —— a :
pag/ (grem™)  2.66 A 0.79 c 0.007 (grem™) (eme-ps) GPa  GPa GPa GPa
G/GPa 17 B 0.61 D, 0.04 1.5 0.5122 9.53 276.2 8.44 52 2.1 05 3.87
f./MPa 150 N 1.6 D, 1.0
T/MPa 4.0 SFMAX 5.0 EFMIN 0.01 N N
ey Al Y Y J A1 ey
Pame e | e | Ao e AMERPESNIARIUAIG S, AR
K, 0.001 ul 0.1 | Ky/GPa 171 ) o DB AR N ) PN 2 B WAL SR ] T AR B
Ky/Gha 208 ORI DX, T S AR %) 5 PR A, RE BB 4 A, whdi
WA N T Fi= RHT 0 (14 Ry
M R AERSH ARBATLI. WA, T ORI
Table 2 Parameters of RHT constitutive model *él_g*ﬂﬁ@l-gﬁ H% ’ ’ﬁiﬁﬁ ﬂ:*ﬁj 05 X E"Jﬁ)&i@j} B
IR
TiH Kl TiH Kl S| Kl
=i T 3345 =
o/ (grem™)  2.66 a 11 || P,/GPa 0.0004 2 ﬁzlgjm’a‘iﬁ 50,100,150 s I A 458 £ 25 21 40
P 0.06 N, 40 | A/GPa 08671 B 7~8 Frs, YEFIRSRGERA SRS 7E ok, HIC
Ap/CPa 14567 || A3/CPa 0.89034 || T\/CPa  43.87 AHREII R R A5 S TR L A R, AT S AR
T,/GPa 0 f./MPa 150 R 0.1 e N,
Ot o e T RHT KIS SRR K, L)
D, 1.0 P 0.012 ¢ 0.5 MBI AN, S5O0k 20 ] RIS EE R L, AR S
A 1.6 Nooooos ¢ o0 B HIC A BRI AT AL, S5 A 22 0K, X
. o/ ms” -1 4/ ms” -2 2 e - R
5 amee | e A THE HIC A S AR RO R R
N . [ . o/ ms . N N e o P e
g/ms 3.0x10° | 6! 0.4 6 0.7 TR, AR AT A R AIAR T 0 s RHT AL L7
A 1.62 Ve 0.6 BB R SR 20 ] SR EC) JRFEAR—2L
_ 3.2 AREIMAAER THRBER
x3 TEEREFESH . o [ N .
. , N T TRFEA R A F R B CR | eI A
Table 3  Parameters of equation of state for air . . .
B WA ANEL 9 s o A RUAL TG IR 10 em &b, AT
C, C, C, C; C, Cs Cy E,/MPa Vo N s e o N
K il WOV TS L B G T ARG 40 om 4, oAb
0 0 0 0.4 0.4 0.25 0 N NSRRI y
I PRI I
AR )1/ a L))/ gl keg: vy a
*35.37;33“]‘“’ k 1.;53.‘33%’ 5&1.372:1;};:(;
1100003 1100003 1000051
9.627¢-04- 9.627¢-04- 9.627¢-04-
8.251e-04— 8.251e-04- 8.251e-04—
- e ot
4.126¢-04 4.126¢-04 4126004
2750¢-04 z.750&o4i 2.750&o4i
1375¢-04 1.375¢-04 1375¢-04
0.000¢+00- 0.000¢+00- 0.000¢+00-
(a) t=40 ps; (b) t=80 ps; (c¢) t=120 ps
5 HIJC AMEBRBYENE
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