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 The objectives of this research are to invent a test platform for use in the 

laboratory simulation of scaled-down rock slope models under plane sliding and 

toppling failures and to compare the observed results with those calculated by the 

deterministic methods.  The design objectives for the test platform are that it must be 

capable of simulating sliding and toppling failures under both dry and submerged 

conditions, and should allow assessing the effects of dynamic load (lateral static 

acceleration) on the slope stability.  The research effort mainly involves (1) collection 

of rock block samples, (2) construction of a test platform, (3) simulation of scaled-

down slopes model under real gravitational force, (4) comparison of the test results 

with those from the deterministic method, and (5) assessing the effect of seismic 

loads.  Phu Phan sandstone from Nakhon Ratchasima province has been selected for 

use as rock samples.  Rock slopes are formed by cubical (4×4×4 cm) and rectangular 

(4×4×8 cm and 4×4×12 cm) blocks of sandstone, under various slope face angles with 

the maximum slope height up to 1 m.  The sandstone blocks prepared by saw-cutting 

are arranged to simulate rock slopes with two mutually perpendicular joint sets.  The 

test variables include slope face angle, sliding plane angle, water height, and 

horizontal pseudo-static accelerations. 
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 The model capability is demonstrated by simulating two-dimensional plane 

sliding and toppling failures of rock slopes.  Factors of safety for the tested slopes are 

calculated using the deterministic method given by Hoek and Bray.  Results from over 

200 tests suggest that the test platform can realistically simulate the modes of failure.  

The calculated factor of safety over-estimates the actual observations of plane sliding 

by as much as 30%, particularly for slopes with low angled sliding planes and 

comprising short blocks.  The observed toppling failures agree well with those 

determined by Hoek and Bray solution when the friction between the rock blocks is 

considered in the calculation. 

 Plane failures of scaled-down rock slope models have been simulated under 

real gravitational force and pseudo-static accelerations of up to 0.225 g with 

amplitudes between 24 and 64 mm.  The observed sliding angles under dynamic 

loading are considerably lower than those calculated by the deterministic method.  

The discrepancy becomes larger for slope models formed by shorter sandstone blocks 

and under a higher acceleration.  The results from the physical model simulations 

under dry and submerged conditions agree well with those obtained from finite 

difference analyses using FLAC code.  The findings imply that for the smooth, open 

and low-cohesion joints as simulated here, assessment of rock slope stability under 

static and dynamic loading by using the deterministic method alone may not be 

conservative, particularly for the slope mass comprising joints with small spacing. 
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