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ABSTRACT: The authors have been performing some scaled model tests to investigate the response 
and stability of rock slopes against planar sliding. In these tests, rockbolts/rockanchors are modelled and 
their reinforcement effect on rock slopes against planar sliding during ground shaking is investigated. 
These model tests are also used to check the reliability of the numerical simulations. The authors present 
the outcomes of both model experiments and numerical simulations and compare their implications on 
actual rock slopes. 

1 INTRODUCTION 

The response and stability of rock slopes during 
earthquake are of great concern in relation to 
transportation facilities, major rock engineering 
structures such as dams, nuclear power plants and 
buildings. The recent earthquakes such as 1999 
Chi-chi earthquake, 2005 Kashmir earthquake, 
2008 Wenchuan earthquake, 2008 Iwate-Miyagi 
intraplate earthquake and 2014 Gorkha earth­
quake caused huge damage to transportation 
facilities, engineering structures and casualties. 
For example the casualties were more than 4000 
people in Beichuan town, which was destroyed by 
huge rock slope failure from the both sides of the 
mountain. 

The rock mass always contains some structural 
weakness planes such as faults, bedding planes, 
fracture zones and joints. These structural weak­
nesses may lead rock slopes to fail in different 
modes. One of the common failure forms is planar 
sliding if the major discontinuity plane daylight on 
the slope surface. The rock slopes may also con­
tain ground water, which drastically influence the 
effective stress conditions within the slope. In some 
cases, rock slopes may be fully immersed within the 
reservoir of dams or beneath sea surface. When 
rock slopes are subjected to seismic loads, their 
stability may be in danger and they may result in 
their failure. 

The authors have undertaken an experimental 
study on the planar sliding mode of rock slopes 
subjected to gravitational and/or dynamic loads 
under dry and immersed conditions. Sliding plane 
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of the models tests of rock slopes was inclined 
at angle of 15 degrees and the material of model 
slopes was Ryukyu limestone of coral type. The 
model slopes were subjected to seismic loads under 
both dry conditions, and the dynamic response of 
sliding block was observed using laser displace­
ment sensors and accelerometers. In the tests, 
rockbolts/rockanchors are modelled and their 
reinforcement effect on rock slopes against pla­
nar sliding during ground shaking is investigated. 
The authors present the outcomes of both model 
experiments and numerical simulations and com­
pare their implications on actual rock slopes. 

2 DEVICES AND MODELS 

In order to understand the dynamic response and 
stability of rock slopes, several shaking table tests 
on rock slopes with a potentially unstable block on 
a plane dipping to the valley side shown in Figure 1 
were carried out. The shaking table used for model 
rock slopes under both dry and immersed condi­
tion was produced by AKASHI. Figure 1 shows 
the views of model tests on the shaking tables. 

The actual rock slope with a height of 50 m and 
having a potential plane of failure at an angle of 
15 degrees is scaled down to a model with a scale 
of 1/500. The model material is coral Ryukyu 
limestone. The input-wave, the acceleration of 
upper block acceleration and relative displace­
ment of the potentially unstable blocks were meas­
ured using accelerometers and laser displacement 
transducers as shown in Figure 1. Table 1 gives 
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