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Figure II.36 Estimate of Geological Strength Index GSI for heterogeneous rock 
masses, [11] 

Table II.12 Rock mass classes determined from GSI [10] 

 

One of the practical problems that arises when assessing the value of GSI in the field is related to blast 

damage. As illustrated in Figure II.37, there is a considerable difference in the appearance of a rock face 

which has been excavated by controlled blasting and a face which has been damaged by bulk blasting. 

Wherever possible, the undamaged face should be used to estimate the value of GSI since the overall aim 

is to determine the properties of the undisturbed rock mass 
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Figure II.37 Comparison between the results achieved using controlled blasting (on the left) 
and normal bulk blasting for a surface excavation in gneiss.11] 

The influence of blast damage on the near surface rock mass properties has been considered 

in thef the Hoek-Brown criterion 

                          (II.44) 
 

                                        (II.45) 
 

                       (II.46) 
 

 
D is a factor which depends upon the degree of disturbance due to blast damage and stress 

relaxation. It varies from 0 for undisturbed in situ rock masses to 1 for very disturbed rock 

masses. Guidelines for the selection of D are presented in Figure II.38. 

Note that the factor D applies only to the blast damaged zone. It should not be applied to 

the entire rock mass. For example, in tunnels the blast damage is generally limited to a 1 

to 2 m thick zone around the tunnel, and this should be incorporated into numerical models 

as a different and weaker material than the surrounding rock mass. 
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Figure II.38 Guidelines for estimating the disturbance factor D.[11] 
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