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Abstract: The practical problems of blasting landslide dams or water retaining dams may involve a subject of shallow-buried
explosions in saturated soils. However, the studies on dynamic pore water pressure and liquefaction induced by a single
shallow-buried detonation are rarely found in open technical literatures. A series of single shallow-buried detonation field tests
in saturated sand are conducted to study the characteristics of the excess pore water pressure and the influences of charge mass,
buried depth and distance on the generation of pore water pressure. Then the empirical prediction methods based on
fully-contained detonations are evaluated. And a modified empirical model with respect to scaled distance and scaled buried
depth is proposed to predict the excess pore water pressure or liquefaction based upon the evaluations. A group of experimental
data from Treasure Island liquefaction tests are used to validate the modified empirical model. The results show that the
modified empirical model can describe the buried depth on the generation of pore water pressure. Meanwhile, it can be utilized
to accurately evaluate and predict the liquefaction degree or range. The results can be used as a supplement and improvement to
the empirical methods for predicting the liquefaction produced by fully-contained detonations in saturated soils.
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Fig. 1 Selected empirical prediction model of liquefaction induced

by a single fully-contained detonation
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Table 1 Selected empirical prediction model of liquefaction

induced by a single fully-contained detonation
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Table 2 Charge masses and buried depths for blasting tests
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El 0.24 1.13 1.82
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E5 0.32 0.93 1.36
E6 0.16 1.35 2.49
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Table 3 Buried depths and measuring ranges of transducers

FR IR g I BV IS /m £ 1%/MPa
P1 1.48 0.2
P2 1.25 0.2
P3 1.38 0.2
P4 1.75 0.5
P5 1.22 0.5
P6 1.02 0.5
P7 1.52 1.0
P8 1.72 1.0
P9 1.60 1.0

2.2 BILBEKEAND

K 4 iR RS EL (W =024 kg, d=1.13m)
R b R b S ()RR AL B e g B R il 2 P o
JIT AT W SR FR) L BR 7K B ) 7 1 ke A B ) 3 T2
ANz e R ALK s ) SRR A . 1 ALBRK
JE VA E e R Ai o 1k, ELREAE I AUk
(RBER,  SEINTRIALRR K By i 2 W R et dh. |
B ENE 7 R A AL BR/K He ) 70 438 i R ) P RIIA 3]
Rk, B RENACIN TR RV B R o FR T IR A o
JERE AL P sk, EEALRR /K 0 SRR B A L
ol P B (R B T PG R . B TR B 20t B e
(P 25 P6 NP7 Ac SR (1 HE AL IR /K He ) SRBUE 23314 5.7
kPa F1 6.3 kPa, 4% n)F 20N 1143794 8.36 kPa #il
12.45 kPa, [RIEARYE S (1) THEAS EIWTI0 w4k )k
FLBRAK Iy b 7 AUk 0.68 F10.51, $4RIES 58 4tk
PRAS o

 ERBEE WARE/m P
12 Pl 1.48
P3 1.38 &
10 | P6 1.02 ¥ o2
P7 1.52 El P6
< 8L P8 1.72 petel (N
& Au=6.3 kPa Hify, m 046 mP8
R 6t L), 2 i akaitd
% "
£t
—
Mo
®oar
0
2

10 0 10 20 30 40 50 60
B /s
4 R E1RIET T2 Bl s AhB 7L B K JE 71 Y A2 sl %

Fig. 4 Time histories of excess pore water pressure for Test E1
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