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Specification Value
USCS CH
Clayey Fraction (%) 45
Silty Fraction (%) 55
Plasticity Index (PI) 24
Liquid Limit (LL) 52
Plastic Limit (PL) 28
Specific Gravity (Gg) 2.63
Optimum Water Content (wop : %) 25.8
Dry Density (Yamaq : 9/cm°) 1.5
Initial Void Ratio (e) 1.56
Initial Saturation Degree (Srg : %) 39

Table 1. Physical specifications of the tested material
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end of Initial Equalization

end of Isotropic Consolidation
(before Cyclic Loading)

- - Cyclic
No. Sample Name Pore A|r. Pore Water Stress: Pore A'f Pore Watz?r Stress: . Amplitude
Pressure: . _ Pressure:  Pressure: _ Suction  Mean Net
Pressure: u,, ;=03 G1=03 (kPa)
A U, Uy (kPa) Stress
(kPa) (kPa) (kPa)
(kPa) (kPa) (kPa) (kPa)

1 S0M200D18 50 55 50 250 0 200 18
2 SO0M200D42 50 55 50 250 0 200 42
3 SOM200D81 50 55 50 250 0 200 81
4 S300M200D18 35 50 400 350 50 550 300 200 18
5 S300M200D42 350 50 400 350 50 550 300 200 42
6 S300M200D81 350 50 400 350 50 550 300 200 81

Table 2. Tests details and stress paths during the tests
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(Sample) Name (P-Ua) e
KPa kPa
SOM200D18 13 0
SOM200D42 14 0
SOM200D81 14 0
S300M200D18 63 300
S300M200D42 62 300
S300M200D81 62 300

Table 3. Yielding stresses location during isotropic
consolidation in constant suction
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ABSTRACT
Study of the seismic response of a site, requires accurate estimation of the Shear modulus (G) and damping
ratio (D) of underground layers in that area. According to the unsaturated condition of an extensive part of
the earth surface, it is necessary to perform unsaturated tests to determine dynamic or cyclic parameters of
these regions. On the other hand, because of inherent complications of unsaturated testing equipment, this
field of experience has had less attention. But in recent years by the development of advanced experimental
equipments some studies have been developed based on the dynamic parameters of unsaturated soils.
A large amount of the researches related to cyclic and dynamic parameters of unsaturated soils are the
studies about determination of these parameters in very small strain levels (initial shear modulus and initial
damping ratio) and the effects of some factors such as suction, mean net stress, suction history, anisotropy
and pre-consolidation on them, using bender element technique and resonant column torsional shear
apparatus. However, experimental studies have paid less attention to medium to large strain magnitudes, the
determination of G (shear modulus) and D (damping ratio) parameters, and also the normalized shear
modulus reduction and damping ratio curves for unsaturated soils.
In this research, it is tried to determine the shear modulus and damping ratio parameters in medium to large
strain levels using suction controlled cyclic triaxial apparatus. Also, it is aimed to study the effect of changes
in matric suction and mean net stress on these parameters in a kind of unsaturated clay with plasticity index
of 24, under high loading rates. In this regard, some tests are performed on different paths including two
suction levels (zero and 300 KPa), in mean net stress level of 200 KPa, and three deviatory cyclic stress
ranges (18, 42 and 81 KPa) up to 60 loading cycles. Also a comparison is carried out between the results
obtained from the current research and the results of the researches performed in the same paths on a fine
grained soil with plasticity index of 12, using the same equipment.
The results of this research show that increase in suction level results in an increase in shear modulus and a
decrease in damping ratio. In addition, in the same strain level, by increasing the number of loading cycles,
the shear modulus values are increased and the damping ratio values are decreased.
Comparing the results of current research (unsaturated cyclic tests on unsaturated normally consolidated fat
clay with plasticity index of 24) with the results of another experimental research in the field of unsaturated
cyclic tests on unsaturated normally consolidated lean clay with plasticity index of 12, with the same sample
preparation process and the same stress paths, it is indicated that the changes of the shear modulus values of
the high plasticity samples are in the lower level related to the values of the samples with plasticity index of
12. In other words, the increase in plasticity index considerably decreases the stiffness of the samples.
However, a change in damping ratio values shows relatively the same trend in both groups of the samples.

KeyWords: High plasticity clay, Shear modulus, Damping ratio, Unsaturated, Normally consolidated
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