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Abstract

To investigate the liquefaction potential of sands, a series of undrained cyclic triaxial compr-

ession tests is carried out on the samples of Ottawa, Joomoonjin, Han river and Hongseung sands.

The constitutive equations of sands are derived to explain the mechanical behavior of sands

under cyclic stresses, and are applicable to liquefaction analysis,
The following results are obtainded in this study.

. Sands with the lower confining pressure or relative density are to be easily liquefied, and when
the amplitude of cyclic stress are large, liquefaction takes places over only a few cycles,

. Stress ratio, porewater pressure ratio and cyclic shear strains are to be good criteria to evaluate
liquefaction potential of sands,

. Hongseung sands which contains some silty clay shows higher dynamic properties than other
sands,

. The dynamic behaviors of undisturbed Hongseung sand are about same as those of dense sands,
It is noted that undisturbed Hongseung sand shows higher liquefaction potential than the
samples made by pluviation under same relative density.

. The constitutive equations of soils under cyclic loads are developed based on the theory of
elasto-plasticity, logarithmic stress-strain relationship, non-associated flow rule and the concept
of the boundary surface,

The derived equations is applicable to predict the behavior of sands under cyclic loads and
liquefaction potential with a higher accuracy.

. Based on results of the study it may be concluded that cracks of the foundations and disloc-

ation of the structures at Hongseung earthquakes(Oct. 7, 1978, Richter scale 5.2) are not

brought by the liquefaction process.
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E 1. Injure and damage of Hong-Seong earthquake

(1978)3®
human life injured 1
house half destroy 13amount of damage
and samll destroy 41(Thousand Won)
building crack 64 112, 173
cultural assets|hong-ju castle wall 1 73,000
chimney 15 150
soyjar 32 216
miscellaneougretaining wall 2 918
damage house wall 219 9,250
etc. 401 4,248
total 669 14,782
total 788 199,955
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¥ 2. Physical properties of soil used

soils used specific Dmax Dy Cu €max €min shpericity USCS remarks
gravity (mm) (mm)

Joomoonjin subround

Standard 2.66 0.8 0.18 2.00 0.95 0.52 0.81 SP

sand to round

Ottawa subround

sand 2.67 0.8 0.19 2.10 0.82 0.54 0.82 SP

(C—109) to round

Seou subangular

sand 2.65 3.0 0.20 3.30 1.08 0.66 0.78 SP

(Han River) to angular
SwW

Hong-Seong 2.67 2.7 0.10 3.40 1.48 0.81 0.72 ~  sngular

sample SM
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12! 2. Grain size distribution courve
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a) General view

b) triaxial cell

13! 3. cyclic triaxial compression apparatus
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