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The Analysis of the Slope Stability for the Small Dam
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Abstract : The paper describes a procedure for the evaluation of the effect of seepage force on stability of slopes. The
stability of an embankment impounding a water reservoir is highly depend upon the location of seepage line with the
embankment. To evaluate the accurate safety factor of an embankment, it is important to illustrate the seepage

phenomenon.

Of particular interest is the stability following a rapid change of reservoir level. Seepage forces in embankments are
easily determined if frictional forces are expressed in relation to hydraulic gradient I If a piezometer is inserted into a
body of embankment, the level to which free water rises is a measure of the energy at that point.
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Table 1. Experimental Conditions
Slope (1:m) | Bi(cm) | Bx(cm) | Hi(cm) Model
m=151] 10 | 15 | 35 :

m =20 10 150 35

m =25 10 185 35

Table 2. Properties of Materials

Properties Value
Void Ratio 0.65
Specific Gravity 2.61
Porosity 39.4%
Unit Weight 1.92 glem’
Angle of Internal Friction 36°
Natural Moisture Content 24.5%
Ki =62 x 10"
Coefficient of Permeability (cm/sec) Ko = 46 x 10"
K; = 94 x 107
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Fig. 1. Grain size accumulation curve
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Fig. 2. Schematic sketch experimental equipment
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Table 3. Relationship between the water level and time

Slope | Rising water level Rising time (sec)
I:m (cm) 120" 240"
15 3 59"
m = LS 20 46" 129"
- 25 103" 201"
30 121" 237"
15 24" 53"
_ 20 39" 122"
m =20 25 55" 56"
30 114" 233"
15 29" 55"
=25 20 46" 127
‘ 25 107" 203"
30 129" 244"
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Table 4. Relationship between slope ratio and influence do-
main subjected to seepage force{Upstream) (H = 30
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Table 5. Relationship between cohesion and influenced doamin

cm) subjected to seepage force(Upstream) (H=30cm)
Slope Slope
S. F. 1:15 1:20 1:25 S. F. 0 1.5 3 6
Data Data
Dbtano/F = 0 Dbtang/F = 0
C=15 1.4179 1.7737 2.4048 Cc=15 1.2352 1.4179 1.6005 1.9658
b =36 ¢ =136
Dbtano/F = 0 Dbtano/F = 0
C=15 1.7169 1.8987 24838 C=15 1.5342 1.7169 1.6005 1.9658
b =36 b =136
Influenced domain Influenced domain
subjected to seepage |  0.299 0.125 0.079  subjected to seepage | 0299 | 0299 | 0299 | 0299
force force
3.0 2.5 -
25 4
S.F
2.0 4
1.5 -
Model : C= 1.5(g/cuf) = 36(%) 1
4
1.0 1.0
15.0 200 25.0 300 35.0 o 1 2 3 4 &5 & 7
Slope angle (*) Cohesion ( g /em?)
_ —— —_Dbtana /F#0 Dbtand/Fe0 —Dbtana/F=0 — Dbtana/F =0

Fig. 3. Relationship between slope angle and safety factor

MformEsix|, M19A M2, 20044

Fig. 4. Relationship between cohesion and safety factor
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