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Dynamic Behaviors of Shelly Sand in Cyclic Simple Shear Test
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SYNOPSIS : In order to study the effects of shell contents on the liquefaction resistance of the
shelly sand, NGI cyclic simple shear tests were performed for the shelly sands with shell contents
of 0%, 5%, 10%, 20% and 30% under the effective vertical stress of 50kPa, 100kPa and 150kPa for
40% and 55% of relative density, respectively.

Cyclic simple shear test results showed that for the low effective vertical stress, liquefaction
resistance increased rapidly with the increase of shell contents in both 40% and 55% relative
density. On the other hand, for the high effective vertical stress, the liquefaction resistance
increased slightly in 40% relative density whereas the resistance was almost same in 55% relative
density. Liquefaction resistance decreased with increasing effective vertical stress for both 40%
and 55% relative density. In the same effective vertical stress and shell contents, liquefaction
resistance increased with the increase of relative density of sands.

Key words : Cyclic simpler shear test, Effective vertical stress, Shell contents, Relative
density, Liquefaction resistance
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Table 1. mixture ratio of shell-sand soils
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Table 2. maximum and minimum dry unit weight of shelly sand

WA AY AxYFH(g/em’) | 4 D2EYIFHg/cmd) AZGY T3
#z}t 30% 1.834 1.530 1.199
#Z+ 20% 1.778 1.496 1.188
#2t 10% 1.730 1.432 1.208
N2k 5% 1.686 1.396 1.208
HZF 0% 1.651 1.349 1.224
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A7 T3 ae) BEAY A% ofele) Table 39k 2t} shzbe] w]F e Eghulo] upekA 2.67~
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Table 3. specific gravity of shelly sand

AR "% (Gs)
2+ 100% 2.88
2+ 30% 2.72
2z 20% 2.70
Hzt 10% 2.68
2}t 5% 2.67
)2+ 0% 2.65
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Fig. 1. Grain size distribution of shelly sand
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Fig. 2. Cyclic simple shear test Fig. 3. ELECTRO & AIR flow diagram in direct simple shear apparatus
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Fig. 4. Idealized stress condition for element of soil below ground surface during earthquake
(Seed and Lee, 1966)
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Fig. 5. Relationships between cyclic stress ratio and number of cycles with shell contents (Dr=40%,

0, =50 kPa)
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Fig. 6. Relationships between cyclic stress ratio and number of cycles with shell contents (Dr=55%,
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(b) Dense shelly sand (Dr=55%)
Fig. 7. Liquefaction resistance of shelly sand in cyclic simple shear test
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(b) Dense shelly sand
Fig. 8. Liquefaction resistance of shelly sand in cyclic simple shear test
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Fig. 9. Liquefaction resistance of shelly sand in cyclic simple shear tesst for relative density
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