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The objective of this thesis is to study the relationship between undrained shear strength and
viscosity of soft clay. The clay sample was coliected from Phra Ram 9 Road. Preparation of sample was
carried out by sieving through sieve #40 for controlling quality of clay without inclusion of grains of gravel
and sand. Undrained shear strength was determined by the laboratory vane shear test. Studied
parameters in this investigation consisted of vane blade size, rotation speed, and moisture content of clay.
The viscosity was studied by the rotational viscometer equipment designed according to the ASTM C1276.
Studied parameters in this investigation also included rotation speed, and moisture content of clay. The
calibration of this instrument was carried out by using two standard materials, namely engine oil grade
SAE30 and SAES0 with the Brookfield device. This calibration showed that the equipment shape factor, K
= 0.0022236.

The laboratory vane shear tests were carried out with clay, where moisture content = 75% - 125%
or liquidity index = 1.2 — 2.5, and rotation speed = 46 — 278 degree/min. There are two types of shear
strength measurement, peak shear strength and residual shear strength. The analysis selected residual
shear strength and found that the undrained shear strength (c,) grew inversely proportional to the liquidity
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index (L1.) as: ¢, = 10.41-L1 ", R’ = 97.86%. However, parameters of rotation speed and vane blade size

had very small effect to undrained shear strength.

The viscosity of clay was tested with clay, where moisture content = 85% - 140% or liquidity
index = 1.5 — 3.0, and rotation speed (N) = 0.4 — 40 round/min. The viscosity (77) showed inverse
relationship with liquidity index (L) as: 77= 1.95x10"LI**"*N 097 22 = 97.1% The results of test showed
that viscosity decreased with increaseing of rotation speed. Based on theory of rheology, it could be
concluded that clay was a Non-newtonian material, whose behavior was pseudoplastic but had initial yield

stress. Undrained shear strength had direct proportional to the viscosity as: 77 = 1 .96x103-cu°'9816-N 097





