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Study on Attenuation Law of Axial and Radial Explosion
Stress Wave with Different Charge Structures in Concrete
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Abstract: To explore the attenuation law of blasting stress waves in concrete under different charging structures,
the strain values at different positions of the experimental models were tested by a 16-channel dynamic strain gauge
based on similarity theory. Meanwhile, the attenuation law of axial and radial blast stress waves in concrete under dif-
ferent charge structures was obtained by calculating the peak stress. The results show that the blasting stress wave ex-
hibits a power exponential decay as the distance between the blasting centers increases. The initial pressure and max-
imum pressure on the borehole wall of the coupled charge structure are the highest,and the detonation wave acts on
the medium for a short time. The uncoupled charge structure reduces the initial pressure on the borehole wall and
prolongs the time of detonation pressure action. The coupled charging structure consumes much energy in the crush-
ing zone,and the energy transfer is uneven. The stress wave attenuation of the uncoupled charging structure during

blasting is slow,and the energy transfer is uniform.
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Fig. 3 Schematic diagram of the blasting site
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KHg. 4 Variation curves of peak stress in different radial distan-

ces at the bottom of gun holes with different charging structures

MNP 4 ] LA Hh D0 5 B LT , 0
TN R AN [ 25 25 254 AR AL A A IS A



AL A SRR L PIBUR, A RFEPRZGEI T RSt LA 1) AR AR P SRS 21

A, NIRRT LA H , DU 25 45 44 () WAE N ) AT DA
I RUE AR R Ul , DA BT T i) LUR BIHS G  2 e
R R N T W (E Fe K, {HUJE e M AL RSB A
WA FL . 7 Rk A B B, FEAR I B S 4 FL 8 em Ab, #
B LR G S5 R W AE N ) BN, TR AT DA H A
AN A5 R 0 S 0 R AR, TE M LIS R A R 5 2 24
TSR AE AN ) S R 0. 87 B AN 4L
BENLER R 0. 81, NG E LR A5 B K
0.71, RNHEEANTELL B 2545 )0 0. 72, A HIE AN

P 1 22 2GR T U ) 1, M 5 T 2 24 254
FEIATI . M FLIRERAR R A [ AR A A A 25 45 4
(T e ELR 3 (L4 TR A0 D0 T AN 2 25 454
R UL ST T3 ELA , {FUE: SR 0 E R T AN 5 3 25 25
oy ARAEZ A T LAAS 1), A6 4[] 24 48 1) % il T 7%
Hh M FLRE PR 15 3 252 24 45 1) )RR 540 i 17 0 {1
FR R, (TR ) T AR B, AN 5 AN T 1) ) i U
(LR 7 5 /0, AN R 1 3 245 1) IO 0 5 3 DA+
£

®1 FREHFUTRLKRBEDARRMEEENT

Table 1 Peak strain at different radial positions at the bottom of the hole under different charging structures
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Table 2 Peak strain at different radial positions at 5 cm from the bottom

of the gun hole under different charging structures
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Fig. 5 Variation curve of peak stress at 5 cm from the bottom

of the blast hole with different charging structures
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Table 3 Peak strain at different radial positions at 10 cm from the bottom

of the blast hole under different charging structures
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Fig.6 Variation curve of peak stress at the axial distance of 10 cm

5 6

from the bottom of the blast hole with different charging structures
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Table 4 Peak strain at different radial positions at 15 cm from the bottom

of the blast hole under different charge structures
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Fig. 7 Variation curve of peak stress at 15 cm from the

bottom of blast hole with different charging structures
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