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ABSTRACT

The objective of the undrained shear strength characteristics study is to investigate
relationships of the stress—strain behavior, the excess pore water pressure — strain and the soil strength
parameters in order to identify the appropriation of the behavior predictions by using Hyperbolic
model, Modified Cam Clay model, and Lade model.

The stiff clay studied in this thesis is sampled from Chiang-mai University campus.
The samples are collected by a 3-inch thin wall sampler at depths between 1.80 — 2.60 meters. At this

* depth the clay has the following index properties: plasticity index 15 - 22 %, natural water content
14 — 16 %, over consolidation ratio 6 — 12 and coefficient of lateral earth pressure 1.2.

The relationship of the deviator strength and the strain is hyperbolic with no

upper limit where the total strength parameter ¢ = 20 — 40 kN/sq.m. and the friction angle ¢ = 19 - 22
degrees , while the effective strength parameter: ¢’ = 18 — 22 degrees and the friction angle

¢’ = 21 — 36 degrees, and the elastic modulus = 20,000 - 160,000 kN/sq.m. The anisotropic over
consolidation strength seems to be closed to the result obtained from the isotropic over consolidation
(CIUC) test, but the elastic modulus is about 8% higher. The strength obtained from of the Extension
test scems to be 20 — 40% higher than CTUC test result. The plane—strain behavior shows cohesion ¢
and ¢ 20 — 40% higher than the CIUC test results. The tan($) and tan (¢") is 25 — 40 % higher than
the CIUC test result. The excess pore water pressure at the ultimate pressure is higher than the CIUC

test result.



The Chiang-mai stiff clay is anisotropic strength. It is found that the strength obtained

from the extension test is 1.2 — 1.4 folds higher than the strength obtained from the Compression test.

The Hyperbolic model is commonly used because it is suitable for application to
general tasks. The Modified Cam Clay model is only applicable to tasks at low strains (0 -1 %). At
the large strains, however, and the predictions are much lower than the test result. The Lade model is
also applicable, but it is more complicated to find the model parameter values compared to the
Hyperbolic and the Modified Cam Clay models. The Lade model gives‘ good predictions of the three
dimensional behaviors, especially where the intermediate principle stress parameter = 0 - 0333
When intermediate principle stress parameter = 0.667 — 1, the predictions become significantly lower

than the test result .



