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Abstract

This study was carried out to compare and analyze the results of the laboratory
model test and the finite element method at the slope with the uniform material of
embankment when it rained.

The results of this study were summarized as follows:

1. At the beginning stage of rainfall, the pore pressure appeared the negative pore
pressure at the surface of the slope and the positive pore pressure at the deep parts.
But, the negative one turned into the positive one as the rainfall continued and this
rapidly increased about 50 to 100 minutes before the slope failure. '

2. In the respect of the pattern of slope failure, surface failure of slope occurred
locally at the toe of slope at the sand slope and failure of slope by surface flow
occurred gradually at the top part of slope at the sandy loam slope.

3. As the rainfall continued, Minimum safety factor was 2.11 at the sand slope
and 2.15 at the sandy loam slope when the slope occurred toe failure. Minimum
safety factor went rapidly down to 0.83 at the sand slope and to 0.94 at the sandy
loam slope when the slope collapsed totally at the top part of slope.

4. At the beginning stage of rainfall, the distribution of the maximum shear
stress-strain appeared greatly at the base of the slope. But, it was decreased
gradually and concentrated in the part of the toe of slope when the slope occurred
toe failure. And, the total displacement of the slope was concentrated in the domain
of displacement at the part of the toe of slope and in the range of 0.42 vertical
height in the cause of the volume variation based upon the shear strain.

5. The position of potential slip circle appeared the pattern of the toe failure at the
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limit equribrium method and the toe of slope and the part of the slope surface at the
finite element method. And, the results ones those appeared similarly to the
laboratory model test.
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Fig. 1 Test model apparatus
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Table 1. Properties of soil tested.
Pr . Svmbol Uni Materials
operties: ym it Sand Sandy Loam
Specifi
pectic Gs 262 268
gravity
LL % - 33.4
ﬁ.tw{berg PL % - 217
1t PI % NP 11.7
Optimum
moisture Oome % 13.20 15.80
content
'.dry Vdmax g/em’ 1.805 1.740
density
Passing by o
% . 45.0
4200 sieve 3 170
Coeffof K cm/sec | 331 x 10°° 5.09 x107
permeability
c Kg/cm® 0.25 050
Triaxial c(sat.) Kg/cm’ 0.03 0.04
compression (] degree 9°27 0°
#(sat.) degree 2° 0°
US.CS SW SM
USD.A Sand Sandy loam
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Fig. 3 Dimensions of slope model and locations of pore pressure meter
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Table 2. Parameters and angles of inclination of model slopes.

Soil Type Sand Sandy loam
Rainfall Intensity, + + + " + +
In hr) 3H+2, 45E2, 55£2 3Hx2, 45+2, 552
Slope 11, 1:15, 1:2 111, 1:15, 1:2
Water content, ®(%) 13+2 162
Wet  unit weight, 1792 1735
Yt(g/cm )
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Fig. 4 Pore pressure distribution with time (Sand, S=1:2)
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Pore pressure(g/cm?)
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Fig. 5 Pore pressure distribution with time (Sandy loam, Iz=35%2mm/hr)
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Fig. 6 Relationship between time and amount of rainfall
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Fig. 7 Relationship between pore pressure and amount of rainfall. (Iz=45*2mm/hr)
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Photo. 1 Failure pattern at the beginning and the failure (5=1:1.5, Ir=55%2mmv/hr)
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Fig. 9 Contour of maximum shear stress in the embankment with different condition.
(Sand, S=1:15, Izg=H65+* 2mm/hr)
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Fig. 10 Contour of maximum shear strain in the embankment with different condition.
(Sand, S=1:1.5, Iz=55+ 2mm/hr)
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Fig. 11 Contour of total displacement in the embankment with different condition.
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