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Influence of Repeated Loading, Alternation of Temperature and
Initial Condition on the Change of Structural and Mechanical
Characteristics of Alluvial Clayey Soil

W m&-m £ B " F od9t™-& K OE™
Ryu, NeungHwan + Ryu, Young Sun * Choi, Joong Dae * Kim, Ki Sung

Summary

To estimate soil behavior and structural characteristics under the conditions of cyclic loa-
ding, freezing & thawing and initial state, several testing was performed and obtained follo-
wing results.

1. After repeated freezing and thawing processes, original soil structure was destroyed
and changed to globular structure from honeycomb or tube in its structure types. Also above
processes resulted increasing the soil compression strain while decreasing the failure stress
in stress-strain relationship and reached the soil structure into the mode of brittle fracture.
Under cyclic loading conditions, soil cluster which was originally dispersed structure colloided
with each other, seperated, and finally the soil failed due to the effect of overcompaction.

2. Through the stabilization processes seperated by four steps, the structure of soil skeleton
was changed to quite different globular type. The degree of compressibility of soil was decrea-
sed in the normally consolidated zone, while the strength against external load increased
due to soil particle stabilization.

3. Soil stressstrain characteristics were largely influenced by repeated up and down proce-

sses of temperature. The maximum deformation was obtained in the case of temperature

Y OTREABE BRAB JIHE  Cluster T2, WERE, MWYEWE, BHE
*Oobde kB KB JTE, Bk, Jkéh, Aggregation, #AEMH
*** University of Maryland, U.S.A. %, BES, Ttk BREH
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between 0~10T by the reseon of particle cluster reformation.

4. Soil compressibility was largely influenced by the optimum moisture content. Under

freezing process, swelling could be found and its magnitude was proportional to the density

of soil.

5. Density of soil was decreased as increasing the number or repeated freezing and thawing

processes and the largest decreasing rate was found at the first turning point from freezing

to thawing cycle.
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Table-1. Properties of soil

Mechanical Analysis Consistency( % ) Natural Wet Triaxial
(%) USC | Specific state of unit test(UU)
. gravity moisture | weight C d
Sand Silt Cla LL PL PI o
an ' v content(%) | (tf/m®) | (kgf/cm?) | (°)
23 70.6 27.1 276 | 186 | 9.0 2.65 25.7 1.790 0.24 11

100

80F

60+

Percent passing(%)

201

0 1 L 1 ) 1 3
001 .002  .005 019 974 149 42

Particle size(mm)

Fig. 1. Grain size distribution curve
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