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ABSTRACT 

Application of empirical rock-slope engineering classifications to the stability assessment of rock slopes is 
considered a basic rule that is obeyed by most of the geological engineers around the world. Some of these 
classification methods that are applied for special design and assessment in geo-structures such as: slope 
stability, mining activities, excavation, road/railway cutting, etc. are effectively used for reinforcement. 
The Q-slope classification system which is developed to describe is continuous rock-slope conditions is 
used for engineering judgment regarding slope stability. This work is focused on the Assalouyeh 
anticline’s south side which is located in the South Pars Zone (SPZ) in southern Iran. According to the 
results of the study on 55slopes in the SPZ and implementation of the Q-slope system, a major part of the 
slopes in terms of sustainability possess critical/uncertain conditions (25 cases), 10 slopes are considered 
as unstable and 20slopes are classified as stable. 

 

1. Introduction 

Empirical methods in geotechnical assessment of rock 
structures are utilised based on the classification systems which 
are developed for stability analyses and engineering design. Rock 
mass classification systems by collection, ranking and 
quantification of information are related to the geological 
conditions, geometrical properties, discontinuity network, 
seepage, etc. Azarafza et al. (2013; 2017a) attempted to estimate 
the design parameters such as resistivity, deformability, in-situ 
stress field and/or reliability since these design parameters are 
considered to be a very important part of geotechnical 
engineering design. Although Ritter (1879) is the first person who 
used the primitive rock classification in tunnel designs, Terzaghi 
(1946) is the first scientist who proposed the rock mass 
classification system for steel frame tunnel support design. He 
presented a factor named ‘rock load factor (Hp)’ and defined it as 

the tunnel roof loosening zone height which is likely to load the 
steel arches or overburden materials that are classified in seven 
groups from good (I) to bad (IX) conditions and decrypted as hard 
and intact group (I) to swelling rock group (IX). This 
classification system is known as Terzaghi’s rock-load theory. 
Lauffer (1958), as based on the rock-load theory presented the 
stand-up time related rock mass classification for unsupported 
tunnels to suggest support systems. Deere et al. (1966, 1970) 
modified Terzaghi’s theory by introducing the rock quality 
designation (RQD) as a measure of rock quality. These scholars 
distinguished between blasted and machine excavated tunnels and 
proposed guidelines for the selection of steel arches, rock bolts 
and shotcrete supports for 6-12m diameter tunnels in rock masses. 
Cecil (1970) finalised Terzaghi’s system and provided qualitative 
information on rock mass properties, but some limitations were 
considered. Deere and Deere (1989) modified the RQD system 
that was used by different researchers such as Palmstrom (1996, 
2005), Şen and Eissa (1991), Romana (1993), Hudson and 


