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Approximate Prediction of Soil Deformation Caused by Repeated Loading

Doh, Duk Hyun
Summary

The Repeated Load Triaxial and Oedometer Tests to the weathered granite & silty
clay soil have been fulfilled to investigate their dynamic characteristics,
The results obtained are summarized as follows ;

1. In the relation between the repeated triaxial compression and the oedometer test, the
recoverable strain of weathered granite soil showed a tendency to decrease by the increase
of the repeated loads number(N), and that of silty clay showed approximately constant
values while the total strain increased continuously,

2. The changes of plastic strain was dependent to the level of deviator stress which is
the most important element in the calculation of soil deformation under repeated load
condition. And there was a significance of 10% between the level of stress and plastic
strain,

3. When the soil was almost dried or saturated to 100%, the deformation by the repeated
loads was small,

However the deformation showed peak around the saturation of 50%.

4. When the deformation was predicted by the repeated triaxial load tests of a laboratory,
it is desirable to introduce the threshold stress concept in the calculation of deformation
of subgrade of the pavement.

5. The improved design equation (Eq. 16) introducing the modulus of conversion(Fo), which
is based on the Boussineq’s theory, is considered to be rational in the design of flexible
pavement, From the above results, the deformation to the repeated traffic loads could
be predicted by the repeated triaxial tests on the pavement materials or undisturbed
soil layers, therefore it is think that the durable and economic pavement could be constructed
by reflecting that to the design.
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Table -1. Physical properties of soils used.

Specific Atterberg Limit Gmax Mechanical analysis A~1 Compaction
Soils gravity LL PL PI (mm) (finner percent %) OMC Yamax
(%) (%) No. 10 MNo. 40 No. 200 USCS (%)  (g/em®)
A 2.64 - - NP 9. 52 62.0 28.0 8.5 SW.SP 10. 5 1.83
B 2. 67 30. 2 - NP 5. 00 77.2 52.3 21.7 SM 18. 4 1. 61

C 2.75 58.5 31.0 27.5 0.40

100. 0 100.0 42.2

CL-ML  23.4 1.83
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Photo. 1. X- Ray Energey Spectrometer(A soil).

i) Before repeated oedometer test.

ii) After repeated oedometer test.

Photo. 2. Results of Scanning Electron Microscopy
(A soil),
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Photo. 3. Repeated triaxial apparatus,

Photo. 4. Repeated oedoemter apparatus.
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