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Plasticity index
o) NP NP 5 11
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um
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(Unified sp SC sC sC

classification)
Table 1. Index properties of sand- kaolinite mixture
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Fig. 1. Unsaturated triaxial cell
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Standard

Part1 Part2 Part3 Part4 Mean deviation

C'ayg;gntem 2938 29.82 3055 2949 2981  0.38
Moisture

Contentop 28 278 2715 2713 277 025

Degreeof 03 g5 887 876 891  0.82

saturation %

12/

Table 2. Result of clay content, degree of saturation and
moisture content of sand+30% clay in sr=90%
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1-3 50-51 100 0.191 -
4-6 49-52 95.3 0.328  0.0065
7-9 0% 49-51 89.6 0.374  0.0150
10-12 48-52 85.2 0.389 0.0213
13-15 49-53 80.0 0.408 0.0288
16-18 50-51 100 0.115 -
19-21 49-52 95.1 0.175 0.0072
22-24 10% 48-51 90.3 0208 0.0142
25-27 50-52 85.0 0.219 0.0219
28-30 49-51 80.1 0.240 0.0290
31-33 50-52 100 0.075 -
34-36 50-51 94.8 0.105 0.0077
37-39 20% 49-51 90.7 0.117 0.0136
40-42 48-51 84.9 0.127 0.0223
43-45 50-51 80.1 0.140 0.0295
46-48 49-53 100 0.090 -
49-51 49-53 94.9 0.121  0.0079
52-54 30% 48-54 89.5 0.134 0.0162
55-57 50-53 85.1 0.155 0.0229
58-60 49-52 80.0 0.163  0.0309

Table 3. Summery of cyclic triaxial test results
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Abstract:

Soil mixtures such as clayey sands, silty sands, or clayey silts are among the categories of common natural soils
observed in liquefied sites. The substantial amount of liquefactions discussed in previous contributions appeared to
occur in sands containing plastic fine particles. In saturated soils, a notable amount of experimental studies were
performed in past to examine the influence of fine content on the liquefaction potential of sands. In spite of the
occurrence of liquefaction in unsaturated zones due to ground motions observed in the past, few experimental data
exist, relating liquefaction potential to saturation degree, S,, specifically for soils with high degrees of saturation. In this
article, the results of a set of careful laboratory test programs is presented, to determine the liquefaction behavior of a
sand mixed with zero to 30% of kaolinite, at elevated saturation conditions. This is experiment was carried out using a
double-walled suction controlled triaxial cell specifically developed to conduct cyclic triaxial tests at high degree of
saturations, i.e. 80, 85, 90, 95 and 100%. The stress-strain behavior of the soil is presented and compared with respect
to the data available in the literature. The variation of excess pore water pressure during the cyclic loading indicates
that, in saturated pure sand, the generation of excess pore water pressure was mainly occurred at the higher cycle of
loads, while in saturated specimens with 30% clay content, it is observed from the earlier cycles of loading stage. Also,
a change is observed in suction and volume of specimen during cyclic loading under undrained condition. Due to the
presence of air in unsaturated soil, volume change occurs during cyclic loading. It can be observed that void ratio
decreases while saturation ratio increases. Matric Suction is almost constant during cyclic loading until pore air pressure
reached to maximum value, and by increasing pore water pressure, matric suction decreases. During cyclic loading
axial strain is small until pore water pressure reaches to0 the effective confining pressure. In this case, sudden increase
occurs in axial strain, and liquefaction starts. Accordingly, it is seen that during the cyclic loads all tested specimens
reached to the liquefaction state. The liquefaction potential within the soil is presented according to cyclic stress ratio at
20 cycles (CSRy), and is found to be a function of fine content. It is appeared to be initially decreased within the
increment of fine content up to 20%, and consequently, it is slightly increased with increasing the percentage of fine
particles up to 30%. The above behavior was witnessed in the whole considered range of saturation degree.
Additionally, it is seen that at a given fine content, a slight desaturation of specimens caused a significant increment in
the liquefaction resistance ratio within the soil, and was more evident within the decrement of the fine content. The
trend observed for the variation of liquefaction resistance ratio versus the potential volumetric strains in pure sands
appeared to be consistent to the logarithmic relationship as suggested in the literature.

Keywords: Liquefaction, Unsaturated Sand, Fine content, Degree of Saturation, Cyclic Triaxial.
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