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A Study on the Evaluation of Liquefaction of Sandy Soils

by the Cyclic Triaxial Compression Test

SRR S AR A T
Koh, Jae Man - Doh, Duk Hyun

Summary

A comprehensive laboratory investigation of the liquefaction characteristics of Jumunjin stan-
dard sand. Seoul sand and Hongsung sand was performed by the undrained cyclic triaxial
compression test under different relative densities, confining pressures and cyclic deviator
stresses.

The results obtained are as follows ;

1. Liquefaction potential was dominated by the stress rativc at a given number of cycle.
That is, the number of cycle required to cause initial liquefaction became samller as the stress
ratio increased.

2. Liquefaction potential of a sand was infliuenced by initial relative densily or void ratio.
Under a given relative density. liquefaction potential of Jumunjin standard sand and Seoul
sand was smaller than that of Hongsung sand.

3. The pore pressure ratio of Hongsung sand was the smallest among tiiree under a given
relative density and stress ratio, and it showed higher value when the cyclic stress and the
shear strain were high.

4. An excessive pore pressure ratio was not found when initial shear strain was smaller
than 0.01%, and the pore pressure ratio started to increase when initial shear became greater
than 0.01%.

5. Soil texture is an important factor to cause liquefaction, and liquefaction potenti.l decreased

a the mean grain size decreased. however the sand having fine grain such as }Hongsung sand
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showed somewhat higher liquefaction potential.

6. Based on the analysis of the specimens whose number of the cycles to cause liquefaction

was 8~12, it was found that the relationship between density and stress ratio was linear.

The curves for Hongsung sand was steeper than the others.

7. From the above results and the method suggested by Seed-Idriss, it may be considered

that the damages by Hongsung earthquake was not directly caused by liquefaction.
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Table-1. Physical properties of materials tested

finer Shear strength
Materials than k at (D,=50%) Sphen-
Gi Dma No2000 D=%% D Dw Cu enm €mn ———— city USCS  Shape

tested (mm) sieve(%)  (cm/sec) (mm) (mm) c(kg/cm?) ¢(°)
Jumunjin 266 08 - 21102 039 018 200 125 0.72 - 342 081 SP  Subround
standard to round
sand
Seoul 265 30 - 8310 2 048 020 330 148 081 - 389 078 SP Subangular
sand to angular

Hongsung 267 27 77 35107 030 011 345
sand

108 066 017 275 072 SW-SM Angular
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Table-2. Summary of test result obtained from cyclic triaxial test on the sand

D, B o' =0y G Stress ratio Initial O straind <‘_\;(11;>”
Sample liquefactio:. R
%) value (kg/cm?®) (kg/cm?) (Acy/20y) (eycles) 0%

38 0.98 0.5 0.159 0.159 5 5 6
1.0 0.242 0.121 8 8 10
1.5 0.381 0.127 8 9 11
20 0.580 0.145 10 10 12
Jumumjin 45  0.98 05 0.170 0.170 8 9 9
standard 1.0 0.342 0.171 8 8 10
sand 15 0.543 0.181 9 10 12
50 0.97 05 0.227 0.227 9 10 13
1.0 0414 0.207 11 12 14
15 0.652 0.217 13 14 17
58 0.97 0.5 0.244 0.244 15 17 20
1.0 0474 0.237 16 17 21
72 0.96 0.5 0.251 0.251 28 30 33
1.0 0.660 0.330 26 28 30
84 0.96 05 0.281 0.281 42 45 48
1.0 0.652 0.326 36 37 40
50 0.98 0.5 0.201 0.201 10 12 14
1.0 0402 0.211 12 12 15
15 0.645 0.215 11 12 14
Seoul 63 097 0.5 0.221 0.221 17 19 22
sand 1.0 0474 0.237 16 17 22
76 096 0.5 0.241 0.241 31 32 35
1.0 0.534 0.267 30 33 36
50 097 0.5 0.301 0.201 16 18 20
1.0 0.446 0.223 20 21 24
15 0.615 0.205 21 23 26
Hongsung 58 0.96 0.5 0.301 0.301 28 30 35
sand 1.0 0.670 0.335 24 26 29
73 096 0.5 0.304 0.304 35 37 42
1.0 0.648 0.324 K7} 36 41
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Fig. 2. Relationship between number of cyc-

les required to cause initial liquefac-
tion and cyclic stress ratio
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