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This study describes three challenges to understand the shear strengths along the slip suraface of landslides
in the area of Shimajiri-mudstone, Okinawa, Japan The first discussion is the shear strengths along the slip
surface in the first-time activation and reactivation of Asato landslide, which is a quasi-first activated slide.
The second is a more rational determination of the appropriate average shear strength parameters (average
cohesion ¢, average angle of shearing resistance ¢ ' ). Here, a stability analysis that considers both the slide
patterns and slip surface conditions has been done by applying the results of laboratory shear tests of the slip
surfacz soils. The third is the estimation of ¢/, ¢ "using the shear strength diagram of landslide soils.

1. It is considered that in the reactivation, residual strength is applicable for most parts of the slip surface,
while the remaining parts of it are at the fully softened strength. In the stability analysis during sliding
subsequent to the first-time activation, using the residual strength as the average shear strength that acts
along the slip surface for the entire slip surface enables estimation of the position of groundwater level.
For the first-time activation, ¢, ' was calculated through the application of the estimated groundwater
level. The parameters of ¢', ‘¢ " and the residual factor R indicate that both the peak (fractured-mudstone)
and the residual (structural weak planes) strength prevail on the slip surface.

2. The Shimajiri-mudstone landslides had different slide patterns, while the slip-surface conditions variéd
from one landslide to the other. Measured shear strengths were applied in the stability analysis depending
on the magnitude of displacement and slip-surface conditions of the landslides and the average shear
strength parameters have been calculated with reasonable accuracy. Ranges of average shear strength
parameters at the time of reactivation are presented based on the distance of movement and slip-surface
conditions of the Jandslides. Thus, for the application of measured shear strengths in stability analyses of
landslides, it is important to grasp an appropriate perception of the actual slip-surface conditions and
estimate shear strengths of slip-sirface soils more accurately.

E, "¢ ' of the four Shimajiri-mudstone landslides having different slide patterns have been obtained by

L]

two methods involving an estimation method using the shear strength diagram of landslide soils and an
ordinary method using the resuits of laboratory shear tests of soil samples. The deference of the two
average shear strengths was small in the case of the landslides where the residual and fractured-mudstone
peak strengths had been mobilized, while the two methods produced close agreement in case of the
landslides where the residual and fully softened strengiths had been mobilized. Although, the
determination of appropriate ¢, ¢ ' is done using the measured shear strength of slip surface soil as a
fundamental rule, when it is difficult to do so due to certain restrictions, ¢, ¢ can be effectively

estinated using the shear strength diagram.
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