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Effect of soil properties on cyclic behaviors of intermediate soilsin triaxial and torsional tests
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1. Introduction: Since the liquefaction phenomena have been reported due to recent earthquakes in reclaimed deposits which are
composed of intermediate soils, their cyclic shear characteristics are highly needed to be elucidated. Thereis no definite criterion
for evaluating the cyclic behavior of such soils. The effect of soil properties on the cyclic strength of intermediate soils has been
studied by many researchers using different devices ( Ishiharaand Koseki 1989, Kuwano et al. 1996, Sato et al. 1996, Guo and
Prakash 1999 and Tanaka 1999). The outcome of these studiesis that there is confusion on the influence of fine content, clay
content, activity and plasticity on the cyclic strength for intermediate soils. In this study, the results of cyclic triaxial and torsional
shear tests are compared and the effect of soil properties on the cyclic behaviors of intermediate soilsis also discussed.

2. Testing procedure: A series of cyclic triaxial and torsional shear tests was carried out on intermediate soils. They were
prepared in the laboratory by mixing sand, silt and clay by weight to control the physical properties of the specimens as shown in
Table 1. Both triaxial and torsional specimens were made by moist tamping method.They were prepared at optimum water
content and then subjected to compaction energy of 2.4 MPato achieve the maximum dry density according to the compaction
test results. In triaxial tests, solid SpGCi mens with 5¢cm in diameter Tablel Properties of tested soils in addition to loading conditions and results.
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the number of cycles, N to cause 5% double-amplitude, DA axial | p | 317 |485]157| 06 g;ggg gégg 333572 %?8%‘ 0253 | 0.275
and shear strain in triaxial and torsional tests, 0283 | -- |0961| -
respectively. The solid linesin Fig. 1 give the cyclic S
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to cause DA=5% axial or shear strainin 20 cyclesof g 1 variation of cydlic stress ratio with number of cyclesto cause 5% DA axial and shear
loading is decided from Fig. 1 for both triaxial and strainin triaxial and torsional tests.

torsional tests. The effect of such soil properties as fine content F , clay content P, activity A and plasticity index Pl on the cyclic
strength in both triaxial and torsional testsis shownin Fig. 2. It can be seen in Fig. 2(a) that the fine content is unable to judge the
cyclic strength. In the range of clay content and activity tested in this study, the cyclic strength tends to decrease asincreasing clay
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Fig. 2 Effect of soil properties on cyclic strength in triaxial and torsional tests.
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content and to increase as increasing activity,

as shown in Fig. 2(b) and (c). Thistendency -
isidentica for both triaxial and torsional test
results. In the lower plasticity range, the
increase of Pl decreases the cyclic strength
while in the higher plasticity range, the
increase of Pl increases the cyclic strength. | T T 0
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. Fig. 3 Variation of excess pore water pressure and DA shear strain with number of cycles
given by Guo and Prakash (1999).The during cyclic triaxial and torsional tests.
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Y, With number of cycles during cyclic loading is shown in Fig. 3 for i

specimens loaded under almost the same cyclic stressratio R in both triaxial i

and torsional tests. The same test resultsis also summarized in Fig. 4to -

demonstrate the variation of y_, with number of cycles, N at 80%, 85% and ég ]
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4, Conclusions: 1) Thecyclic strength and the devel opment of induced excess triaxial and torsional loading with number of cycles

pore pressure are different in both triaxial and torsional cyclic loading tests.

2) The fine content is unable to judge the liquefaction strength and the cyclic strength decreases as increasing clay content or
decreasing activity. 3) Inthe lower plasticity range, the increase of Pl decreases the cyclic strength, whilein the higher plasticity
range the increase of Pl increases the cyclic strength. 4) The higher the clay content, the higher the rate of build-up of pore water
pressure and DA strain during cyclic loading.
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