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Water content – volume unit weight relationship

Expansive soil containing montmorillonite (5-7%) and 
haloysite (35-50%)
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Water content – internal friction angle relationship

ditto, the same soil mass
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*) double vegetation density

Dry Season Rainy season

Slope stability affected by vegetation

Safety factor Fs

NOTE :

**) significant at α = 0.01
LA-P+ is the most effective position of 
vegetation which raises largest  Fs in 
both dry- and rainy seasons
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Result of simulation of the effects of αhor, i, and Wveg on FS





Discussion & Conclusion 
• Effect of rain water on soils and slope stability : soil 

strength deceases with increasing soil water content  slope safety 
factor (F) decreases with increasing soil water content (w)

• Effect of vegetation on slope stability : slope safety factor (F) 
increases with both increasing weight of biomass on slope toe and 
decreasing biomass of slope summit

• Effect of eathquake loading on slope stability : slope safety 
factor (F) decreases with increasing earthquake coefficient (αhor)

• Simulation to stabilize critical slope stability conducted to 
stabilize slopes at earthquake loading condition at max αhor and 
densest rainy season using slope geometry modification and 
vegetation planted at maximal weight on toe part of slope and 
minimal weight on summit of slope to achieve F  ≥ 1,25 (Long Term 
Deep Seated Stability) and F = 1 (Seismic or Pseudo-static Stability) 
as the design criteria. 
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