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Surcharge Loading Effects on Slopes Using Finite Element Analysis
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SYNOPSIS : Slope stability analyses have been carried out to investigate surcharge loading
effects. Finite Element Analysis (FEA) involves the stress—strain behaviour of soils achieving
reasonably accurate and useful results of slope stability analysis. Therefore, in this study, one
of well known FEA programs, SIGMA/W, has been used to do slope stability analyses with
respect to various upper slope angles and surcharge loadings. Factor of Safety(FS)
exponentially decreases and significantly good correlation with the increased slope angle for
upper slopes. As the surcharge loading increases from 10 t/m to 90 t/m for nail-reinforced
slopes, the FS in fully saturated condition decreases from 42% to 47% and from 17% to 25%
for relatively low and high strength of soils, respectively, than in dry condition.
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C1 W ¥ E 1.70 0.0 25 1,000 0.40

C2 g 4 F 1.80 0.0 26 1,000 0.33

C3 TR FE 1.90 0.0 30 6,000 0.30

C4 5 3 & 2.20 2.5 24 14,000 0.30

Ch Sil oF 2.20 5.0 24 25,000 0.25

C6 HE 9 2.40 6.0 26 100,000 0.25

C7 1| 2.50 7.7 35 200,000 0.25

C8 49 I 2.50 8.2 34 300,000 0.20
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Finite Element Analysis Surcharge Loading = 10 t/m Finite Element Analysis Surcharge Loading = 90 t/m
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