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Study on Influence of In-situ Stress on Propagation
of Explosion Stress Wave in Concrete
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Abstract; To study the influence of different geo-stress levels on the propagation of explosive stress waves in nat-
ural environment such as mountains and dams, numerical simulation technology was used to simulate the explosion of
concrete specimens under different geo-stress conditions. First, by applying different stresses to the boundary of the
concrete specimens , the failure of specimens subjected to explosive load were observed. And then, the peak stress and
particle velocity of the four preset measuring points on the specimen were obtained by changing the unilateral ground
stress value and keeping the same explosion load on different models. Finally, the influence of geo-stress on the prop-
agation of explosion stress wave was analyzed on different characteristic parameters of explosion wave, such as the
peak stress and particle velocity. The results show that the influence of geo-stress on explosion stress wave is mainly
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manifested as “restraining propagation” and “promoting propagation” under high and low stress level, respectively.
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During the explosion process ,the superposition coupling of explosion stress wave and in-situ stress increases the peak

stress intensity of the measuring point. On the contrary,the high ground stress inhibits the displacement of the medi-

um particles, thereby reducing the particle velocity. The research starts from the influence of different ground stress

levels on the propagation of explosive stress waves,and creatively analyzes the inhibition of ground stress on stress

waves.
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Table 2 Test results
gzt R P /MPa P,/MPa Py/MPa P/MPa V,/(m-s™') V,/(m-s') V,/(m-s') V,/(m-s")
A, 163 57.0 16. 1 8. 00 45.7 13.5 3.90 2.40
A, 163 57.0 21.5 12.30 45.7 13.4 3.40 2.20
A, 163 57.6 26.7 19. 00 45.7 13.3 3.00 2.10
A, 163 58.2 30.7 25. 80 45.7 13.2 2.60 1.90
As 163 58.8 33.8 31. 80 45.7 13.0 2.40 1. 60
By 163 57.0 16.5 8. 13 45.7 13.4 3. 60 2.10
B, 163 57.0 21.5 12. 30 45.7 13.4 3.40 2.20
By 163 57.0 26.5 18. 60 45.7 13.4 3.24 2.36
B, 163 57.0 30.8 24. 80 45.7 13. 4 3.16 2.42
By, 163 57.0 33.9 30.90 45.7 13.4 3.16 2.37




154

1/

2023 49 H

2.1 HuRY K FIFIBIER ST RE R R I B
R 2 2 B0, D ) A5 i A4 17 7 30t 00 o5 0 L
N7 3 R o i o B B AL R R B AR fb i e an & 3 ~ (& 4
AL, ORI AT, 2 rh O Ve 24 J I, AR R U
WAL N 3 5 3T 3 By 0 B il LA A o v A A 45 B
SN A TR S Uk, R U T P O T ALk P
FP (0.1 m) & Py (0.2 m) b, HUE(E B T3 JLPA
BT A7 U] b ) AT 9 28 Ak T AR Ak 349 5A < I A
P, 24163 MPa, il 55 P, #3745 57 MPa | ;47 i it i
TR R A 5 0 (RN 7 KT — B R DA
Vi(0.1m)N 45.7 m/s, M 35 V, (0.2 m) 24N
13.4 m/s Jidy HBEE B IR B AE AN 5T b A% 16 R 5 1Y
HUOK, M T3 7K XoF T H A N g B S5 et R S i)
TERWE R o WALV 7 Bk A Ak it 2 DA R U )
B AR A 120 B T S AR UR ) O AR A R A U T
HbNE 37K X T KRB AE v (A4 5 ) S A A
JRURATE Ak X TR K O 7 AR A R ZAR KR v D
AIAEHE TLT- A AT AT 2 e

160 | — 0 MP& """ 9 MPa
......... 3 MPa —=:= 12 MPa

- -——6MPa
S 120t
-R
‘121
@ 80 F
&
=

40 +

0

0.1 0.2 0.3 0.4
PR FE B /m

P 3 DA A s AR A R e (B 1 Bl v 28 A

Fig. 3 Variation of peak stress of explosion stress wave

with distance in surrounding equal pressure specimen
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