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TAWORN TIRAMETATIPARAT : RAINWATER INFILTRATED BEHAVIORS OF
HOMOGENEOUS AND VEGETATED SLOPES AND THE CONSEQUENT STABILITY.
THESIS ADVISOR : PROF. AVIRUT CHINKULKIINIWAT, Ph.D., 112 PP.

Keyword: Root-Soil/Net Rainfall Intensity/Infiltrated Water Content

Rainfall-induced shallow landslides are known to be extremely dangerous since
the sliding mass can propagate quickly and travel far from the source. Although the
sliding mechanism in sloping ground is simple to understand, the problem may be
complicated by unsaturated transient water flow. This thesis focused flow behavior of
rainwater in unsaturated sloping ground both homogeneous slope and vegetated
slope. A series of laboratory experiments was conducted to examine the critical
hydrological states so that assessment of slope stability under rainfall condition can
be performed. For homogeneous slope, a unique relationship between infiltrated
water content and infiltration index (i/ k, ) was formulated. Sequential stability analysis
provided insights into the stability of slopes subjected to variations in soil properties,
slope angles and rainfall intensities, and the consequent variation in the depth of the
failure plane, vital in landslide risk assessment, was determined through this analysis.
The variation of rainfall intensity was found to strongly affect the depth of the failure
plane in cohesionless sloping ground. Furthermore, the influence of rainfall intensity
on the depth of the failure plane may be alleviated by a small magnitude of cohesive
strength. As for the vegetated slope, clear wetting front was not found in the vegetated
slope, either root soil and bare soil located below the root soil. Whenever the rainfall
intensity is not greater than the permeability of root soil, the final magnitude of
infiltrated rainwater is still based on i/k, . However, the heavy rainfall of greater than
the permeability of root soil could induced preferential flow resulting in the greater
infiltrated water content than that approximated from i/ k, . Accordingly, the factor of
safety (FS) against infinite sliding could be lower than that calculated from water

content approximated from i/k;
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