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TEEPAWIT SRI-IN : EFFECT OF WEATHEIRNG ON JOINT SHEAR
STRENGTH OF SOME WEAK ROCKS. THESIS ADVISOR : ASSOC.

PROF. KITITEP FUENKAJORN, Ph.D., P.E. 119 PP.

SHEARSTRENGTH/WEATHERING/DEGRADATION/JOINT/ROCK/SLAKING

The main objective of this research is to investigate experimentally the effect of
weathering processes on the joint shear strength of some weak rocks. The effort
primarily involves simulation of the weathering-induced degradation of rock
specimens, determination of the physical and mechanical properties of the rocks at
various stages of degradation, and development of a rock joint shear strength criterion
that can incorporate the weathering-related parameters. Slake durability tests, point
load strength index tests, tilt tests and x-ray diffraction analyses were carried out on
thirteen rock types that are commonly encountered in the north and northeast of
Thailand, in an attempt at correlating the rock durability with its strength and mineral
compositions. A concept is proposed to describe the rock degradation characteristics
under the slake durability test cycles. A new classification system is also introduced
for rock durability, which allows predicting the rock strength as affected by
weathering. Results indicate that Pichit pumice breccia, Phra Wihan siltstone, Phu
Kradung white sandstone, Khok Kruat sandstone and Chonburi quartz mica schist are
classified as low to very low durability rocks, primarily due to their kaolinite content.
Nam Duk slaty-shale is considered high durability, not sensitive to water, but easily
disintegrated by cyclic change of surrounding temperatures. The point load strength

index decreases as the difference in slake durability indices obtained from adjacent



III

cycles (ASDI) increases. Basic friction angles of the smooth (saw-cut) surfaces of the
rocks decrease as the rapid heating-cooling cycles increase. Barton’s joint shear
strength criterion is modified here to incorporate the weathering-related parameters
into the rock wall strength variable. The results of the rock degradation simulation
are related to the actual in-situ conditions by comparing the heat energy absorped by
rock specimens during the simulation with those measured in the field. This allows

predicting the decrease of joint shear strength as a function of time.
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