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ABSTRACT 

A mass wasting movement occurred along Chalus- Marzanabad freeway in March 2014 in Iran on which 

the most parts of the moved masses include soils with rock fragments. Province under construction 

freeway No. 3 is the main route from the capital city of Tehran to the Chalus city. The study area is 

located at the mileages between 5K and 6K along the freeway. Slope failures which triggered by 

earthquake activities and heavy rainfalls occur frequently. This paper is based on theoretical aspects and 

structural geology data for evaluation of the potential slope sliding behavior. The methodology is based on 

preparing topographic and geologic maps, measuring of layering and joints, preparing structural cross 

sections and rock mass rating of rock masses. According to RMR rating, Cohesion factor and friction 

angle of rock masses have been determined and used for analysis of mass wasting movements. This study 

showed an irrelevant relationship between the slippage behavior of the slopes and the stratum materials in 

the area. In this area, Infiltration of water into the shear zone of faults, swelling of the marlstone layers 

and the formation of flow in the clay bed cover has been the main cause of mass movements. 

 

1. Introduction 

Slope failures along highways usually occur as a result of 

earthquakes or heavy rain-falls. Slope failures have become one 

of the main geological disasters in northern Iran due to natural 

disasters affecting the environment. Factors affecting slope 

stability can be divided into two main categories: internal latent 

items and external inducements. Latent factors include slope type, 

property, structure, etc. Inducements include typhoons, heavy 

rain-falls, earthquakes, human factors, etc. Internal factors are the 

most fundamental sources affecting slope stability, especially on 

rocky slopes. Inducements, on the other hand, are direct causes of 

slope instabilities. Relatively, wedge sliding occurs more 

frequently on mountain highway slopes because of the landscape 

undulation, the failure mechanism of which consists of two or 

more sets of discontinuous planes with well-developed joints. 

Wedge failures may occur when the angle between two 

discontinuous planes is smaller than the dip angle and larger than 

the friction angle. The regional rock stratum has a strong effect on 

the stability analysis of slopes, particularly regarding the potential 

risks of dip-slopes. Plane altitude of stratum is usually expressed 

in a strike and dip angle. Usually, mountain highway instabilities 

occur on rocky slopes. Site probe investigation should be 

conducted in the analysis. The instability study of slopes can be 

carried out by applying the data of discontinuous planes‟ stratum 

and gradient. Also, stereographic projection or slope stability 

equation may be used to assess the instability of highway slopes 

(Azarafza et al., 2013; 2014). Bishop (1995) first applied the 

Equal-Angle Projection Method in slope sliding stability analysis. 

Phillips (1972) used the Stereographic Projection Method for 

estimating the effects of geologic structures in slope sliding 

stability. Goodman (1976) utilized the Stereographic Projection 

Method in the joints investigation of rock‟s discontinuous planes. 

Hoek and Bray (1981) nominated a complete method to analyze 

slope wedges. Warburton (1981) analyzed the geometrical 

instability of polyhedron rocks by using vectors. Goodman and 

Shi (1985) introduced the Block Theory. By segmenting spatial 


