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Experimental study of dynamic behavior of saturated calcareous
sand due to explosion
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Abstract: Calcareous sand is a special marine geotechnical sediment, which has unexpected physico-mechanical property due to its
composition and structure. Study of dynamic characteristics of saturated calcareous sand under explosion has important theoretical
and practical significance. This paper aims at studying attenuation rules of earth pressure, pore pressure and vibration acceleration in
different relative density calcareous sands due to explosive load through model experiment. Results show that explosive wave
attenuates as the distance increases in saturated calcareous sand, and attenuation speed decreases as the distance increases. Explosive
wave attenuates slower as relative density increases; excess pore pressure due to explosion reaches the peak value within 10 to 30
millisecond, and about 90 percents excess pore pressure dissipates in the previous 3 minutes; since delay explosion is used in this
experiment, dynamic behavior of saturated calcareous sand is more intensive because of explosive wave overlap. Calcareous sand has
strong absorption and attenuation effect for P-wave due to its particle breakage characteristics, and about 25% explosion energy
loosed to form crush zone, compression zone and damage zone.
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Fig.1 Size of model and position of sensors
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Table 1 Physical properties of calcareous soil
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Fig.2 Granulometric analysis of calcareous sand
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Table 2 Test control parameters
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Fig.3 Acceleration responses in different
depths of calcareous sand

020
- T 40%
—o— HIXTHE 56%
i —— HIXFSE 70%
Lo .\.\I
= ool
g 0.10
E
0.05 F
0

20 30 40 50 60 70 80
FKAF R /em
B4 T RIAE RS B R o A MR
Fig.4 Acceleration peak values in different relative
densities of calcareous sand



2956 - S ) B 2012 £
02r (PR FLBRIK R ) o SEBR TS CAnifL A - Jgd 235 52
o eI TR R AN AR AN T T, R
0.1 = Jus N 7 Zalif, S
HE—E Y, RAGHENMERERAR, —
B, 77 T8 T DA A0/ R S O, ARG 1
g By Gy T AT LA A O KL BRI 7,
ol o VLRVRD A 5 SR A A R B, 3 — B34 7T L
h SR AR AL IR A %
02 ¢ » - > - Pl 7 2L S W e B 7 ) i ] ¥ S 32
T e | Wite 40 2 RS BOR AT W), LRIV s =
(a) HEAJE 40%., Il JSDOI A ALK s S ERRIE S5 2~3min PRI S
2T 4 O FE 1 90 % B L,
0.1 4
N £ 3l
;f 0 =
= 2}
2
0.1 | 1:5:‘ 1F
0 1 1 1 1 1 1
02 . : : i 0 30 60 90 120 150 180
0 0.4 0.8 12 1.6 i) /ms
TR /s (YRR E 56%, W KY03, Herief
(b) AHXTEE 40%, W s ISDO4 4
02 § .
2,
0.1 ~ \ ]\\‘
=1
K = OT H \\1"] B ——
=20 0 60 120 180 240 300 360
] N
= I} 18] /ms
01k (D)X BE 56%, WA KYO3, ThZEdD
El6 MEILEKEREHE
0.2 Fig.6 Excess pore pressure time history curves of

0 0.4 0.8 1.2 1.6
Ry I /s
(c) AN} HEFE 40%, I JSDOS
B 5 =BiREREE RS INHE R ek

Fig.5 Acceleration responses of calcareous
sand due to delay explosion
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Fig.8 Earth pressure time history curve of calcareous sand
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attenuation
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