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Photo.l General view of Onaga landslide

Fig.1 Contours and axis of movement of Onaga landslide
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Fig 2 ¢'—¢ diagram for Onaga
landslide

Fig.3 Strength envelopes for an
overconsolidated clay
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Fig.4 Cross section along axis of movement of Onaga

landslide and methods of excavation for stabili-
zation of slope
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Table 1. Variation in safety factor with changing of excavation method and shear
strengh parameter

Flattening
Strength Benching
parameter Present | .1 050 1:125 1:150 1:1.75
ground
Present
ground 1.00 0.94 0.98 1.03 1.18
T = 0.136(kg/cm?) 0.1H 0.98 0.98 1.03 1.08 1.21
g_b' = 14°25°* 0.2H 1.07 1.08 1.09 1.19 1.30
0.3H 1.19 1.21 1.21 1.28 1.41
04H 1.31 1.35 1.38 1.45 1.50
Present
ground 1.00 0.92 0.90 0.88 0.88
c'=0 0.1H 0.96 0.96 0.93 0.90 0.89
¢ =22°27 0.2H 1.01 1.01 0.98 0.96 0.94
0.3H 1.10 1.09 1.02 1.00 1.01
04H 1.14 1.14 1.09 1.08 1.02
Present
ground 0.55 0.51 0.50 0.49 0.49
car =0 0.1H 0.54 0.53 0.52 0.50 0.50
Par = 13° 0.2H 0.55 0.56 0.55 0.54 0.52
0.3H 0.61 0.61 0.54 0.56 0.56
04H 0.64 0.64 0.62 0.61 0.67
Present
ground 13.51 12.38 14.55 16.54 20.73
Cu = 4.0(kg/cm?) 0.1H 1354 13.16 1560 1750  21.25
b = 45° 02H 15.91 15.83 16.45 19.63 23.31
0.3H 17.53 18.24 18.37 2190 © 25.58
04H 20.56 21.43 23.58 25.31 28.02
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Fig 5 Variation in safety factor with changing of benching
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Fig. 6 Variation in safety factor with changing of flattening
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Fig. 7 Relation between safety factor and quantity of
excavation with applying the parameters of ¢’
’ to stability analysis
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Summary

This report deals with the determination of the average shear strength parameters, ¢’ and ;5',
mobilized on the slip surface at sliding.
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In general, it is difficult to explain the occurrence of a landslide with stability analysis based on
the result of routine tests on an overconsolidated clay like Shimajiri mudstone, and a problem
always arises in selecting the kind of strength parameters to be used.

In order to approach the problem, the residual factor, R, is introduced into the c'—¢ re-
lationship obtained by the back analysis and the failure criteria of Mohr-Coulomb, and this makes
the determination of the parameters, ¢’ and a', possible.

This report also considers the remedial excavation (flattening and benching cut) on the land-
slide and indicates, from the investigation into the relation between the quantity of excavation
and satety factor resulting from stability analysis based on the parameters, ¢’ and a’ , that bench-
ing of the slope becomes clear to be more available than flattening. Benching work, however, has
a close connection with the satety of a slope and a structure located to the upper part of the
troubled area. Consequently, a method to effectively combine the both excavations should be

used at the present time, together with buttress, counterweight fills and so on.



