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A set of soil samples were picked up from a failed slope formed by rainfall in limestone zone in
Jangseong-gun, Jeonnam, Korea, to find out its physical and mechanical characteristics for this study, and varia-
tion of safety factor depending on slope inclination was defined by analysing slope stability affected by rainfall.
Decomposed limestone soil in the research area is composed of quartz, orthoclase, gibbsite, geothite, etc., with
specific gravity of 2.73, and this soil is included in SC by unified soil classification system. Calcium ingredient
decreased remarkably during weathering at its mother rock. Coefficient of permeability is 2.56x10* cm/ sec,

similar to its value of silty clay. Cohesion decreases remarkably from 3.0 #/ m? to 0.72 ¢/ m?, and ® value of in-
ternal friction angle tends to decrease as it turns to be saturated soil from partial saturated soil in the shear test.
To analyze slope stability affected by rainfall, it is reasonable to seek seepage depth with reference to rainfall *
intensity. In the slope stability analysis, when the seepage depth is the larger, its safety factor is the less, which
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makes the slope unstable. Comparing with minimum safety factor, 1.5 of cut slope in consideration of the seep-

age line, safety factor is found to be satisfactory only when inclination of cut slope of decomposed limestone soil

is more than 1:1.2 slope at least considering rainfall. It is also found that decrease of cohesion has great effect on
decline of safety factor of slope while partial saturated soil turns to be saturated soil
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Table 1. Physical properties of weathered limestone
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Fig. 1. SEM images of limestone and weath-
ered limestone(20KV, X40,000)
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Table 2. Results of EDS
Specimen O@%) | Ca(%) | Si(%) | Fe(%) | Al(%) | Mg(%) | K(%) | Mn(%) | sum(%)
Limestone 40.02 22.05 21.79 8.38 485 154 137 - 100
Weathered
reathere 3905 | 229 | 3169 | 1371 | 846 | 006 | 413 | 06l 100
limestone

Table 3. Results of cation exchange capacities

) Cation( meq/1002)
Specimen CEC( meq/100g) o K [YEn
Weathered limestone 18.94 14.78 0.57 492
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Fig. 2. Results of X-ray diffractions
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Table 4. Shear strength of saturated and unsaturated specimens
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Condition Gs w (%) S(%) c( t/m?) ¢ (°) ¥4 (H/md)
Unsaturation 2.73 2691 78.56 3.0 402 141
Saturation 2.73 40.14 96.36 0.72 27.7 141
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Fig. 3. Results of shear strength tests on unsaturated specimens
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Table 5. Input parameters used in the secpage depth analysis

Specimen W( cm) K(cm/hr) Aw

Weathered limestone 45.63 092 0.13

Table 6. Rainfall intensity parameters(Ministry of Construction & Transportation, 2000)

Parameters
NO | Region Time(min.) R? 2(s?)
a b C d n

Short T. | 1854785 | 97.5953 0.5941 0.1531 01131 09997 | 81.364

156 |Gwangju| 60

LongT. | 354.2587 | 78.4099 -0.6737 -0.0313 0.3859 09992 | 78981

300 300
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Fig. 5. Seepage depth versus time Fig, 6. Seepage depth versus time for different

(K=10.92cm/ hy) recurrence interval
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Fig. 8. Results of slope stability analysis
(Slope 1:1.2, seepage depth: 227mm)

Table 7. Input parameters used in the slope stability analysis

Condition ¥, (t/md) ¥ g ( 1/ m) c(t/m? o ()
Unsaturation 178 198 30 402
Saturation 1.98 198 0.72 277

Interface 187 1.98 1.82 33.9
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Table 8. Summary of slope stability analysis
F  (Safety factor)
z, T I
{mm) (hr) {mm) 1:06 1:08 1:1.0 1:1.2 1:13 1:14 1:15

108 2 100 144 1.65 1.87 245 2.66 294 298
151 5 146 1.35 148 1.65 1.89 216 234 249
195 10 247 119 1.35 1.39 1.55 1.69 1.81 197
27 15 400 1.10 125 1.34 151 1.62 173 1.83
252 20 579 1.04 1.27 1.32 148 157 1.68 1.81
271 24 723 1.01 1.18 1.25 1.38 151 1.65 1.74
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