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Fig. 2 Layout of explosive charges for blasting experiments
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Table 1 Charge mass and burial depth for each blasting experiment

%i 2kt /kg B/ m % 2kt kg B/ m
15K R + s +

SE1 0.2 1.0 JE1 0.3 1.13
SE2 0.4 1.0 JE2 0.4 0.83
SE3 0.8 1.0 JE3 0.3 0.93
SE4 0.2 1.5 JE4 0.4 1.35
SE5 0.4 1.5 JE5 0.4 0.93
SE6 0.8 1.5 JE6 0.2 1.35
SE7 0.2 0.5

SE8 0.4 0.5
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Fig. 3 Relationship between ejecta shape and scaled burial depth of charge in low-moisture sand
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Fig. 4 Formation of collapse crater (SE2)

(a) t=0 (b) t=20 ms (¢) =50 ms (d) Final shape

[l 5 TR i 4 AU i AT 0 i R (SES)
Fig. 5 Formation of a cast blasting crater (SE8)
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Table 2 Blast-induced crater formation in low-moisture sand
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Table 3 Blast-induced crater formation in saturated sand
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BE LI 1) 1 2 4 1A mE 24
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Fig. 7 Contour of blast-induced craters in saturated sand
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Table 4 Comparison of crater diameters in low-moisture and saturated sand

[ Y= W/kg Wont /kg d/m D/m
K KR SE2 0.4 0.28 1.0 1.3V
IRk % SES 0.4 0.28 0.5 1.25

A JE2 0.4 0.32 0.83 1.4

L JE5 0.4 0.32 0.93 1.25
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Characterization of blast-induced craters in low-moisture
and saturated sand from field experiments

Jia Yongsheng', Wang Weiguo®, Xie Xianqi'*, Yang Gui*, Yao Yingkang'"*
(1. Wuhan Municipal Construction Group » Wuhan 430023, Hubei, China;
2. Ningbo Communication Construction Engineering Testing Center Co. Ltd,
Ningbo 315124, Zhejiang, China;
3. College of Civil and Transportation Engineering » Hohai University ,
Nanjing 210098, Jiangsu, China)

Abstract: Craters are the main response-induced form of underground explosion loadings. A series of
field experiments were conducted in low-moisture and saturated sand in a large-scale experiment pit to
study crater formation induced by underground explosions. The influence of charge mass, burial
depth and moisture content on the crater diameter were analyzed. The results showed that, for a cra-
ter in sand with a low-moisture content, the eventual form may fall into one of the three types,
formed respectively by enclosed explosion, cast blasting and soil collapse. The critical scaled burial
depth for a crater from the enclosed explosion is about 2. 3 m/kg'?, that for crater from cast blasting
is 1.5 m/kg'”® or less, and that for a crater from soil collapse is 1. 5~2. 3 m/kg"®. For a crater in sat-
urated sand, the soil particles close to the crater were liquefied due to porewater pressure rise under
explosion loadings. Thus, the lateral dimension of a crater was enlarged due to the flow and the col-
lapse of the soil particles. The diameter of the crater in saturated sand can extend up to 1. 25~1. 35
times that of the crater in low-moisture sand under the same explosion loading. The greatest scaled
burial depth of an enclosed explosion in saturated sand may reach 2.5 m/kg"® based on the experi-
ments.
Keywords: low-moisture sand; saturated sand; filed experiment; crater formation; dimension of cra-
ter; burial depth
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