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Abstract: The drilling and blasting method plays a crucial role in engineering construction in
China. To better control rock fragmentation and understand the impact of explosive gases dur-
ing rock bursting and crushing, this study proposes an experimental method and device for in-
vestigating the propagation law of one-dimensional explosive stress waves in media. The sys-
tem comprises three primary components: an explosive loading device, a strain acquisition sys-
tem, and a high-speed photography apparatus. Red sandstone specimens were prepared in the
form of long rods, and experiments were conducted to verify the feasibility of the proposed
method and system. The results indicate that the experimental method and system can effec-
tively simulate the propagation process of explosive stress waves in media under explosive load-

ing conditions, minimizing the influence of local effects caused by the loading method. This
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approach is simple and can accommodate various explosion constraint forms. Under identical

explosive quantities and different boundary conditions, the explosive stress wave propagates u-

niformly along the long side of the specimen at four times its radius, forming a one-dimension-

al explosive stress wave. Under the same explosive stress wave effect, stronger constraints on

the media specimen result in greater involvement of explosive gases in the rock fragmentation

process.

Key words: one-dimensional stress wave; explosion load; constraint conditions; explosive gas
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Fig. 1 One-dimensional explosion stress loading
experimental system
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Fig. 2 One-dimensional explosive stress loading device
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Table 1 Super-dynamic strain gauge parameters
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Table 2 Technical index of capture card
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Fig. 5 Schematic diagram of experimental procedure
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Table 3 Basic mechanical properties of red sandstone

i) Wit E T S 17t
. /% W ok / JE 3 ¥ / BRI/ g/
grem (me+s b MPa MPa GPa

2.27 2 504 28.56 2.21 3.5

R4 HEAHEFER

Table 4 Basic properties of explosives
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Fig. 6 Strain time history curve at various characteristic sizes of sandstone
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