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Answer the following questions: 

1. A hard metamorphic rock is slightly folded or faulted. The rock mass is moderately jointed, 

with joints striking perpendicular to the tunnel axis which is being driven east-west, and 

dipping at between 20° and 50°. Joints are of fair condition (slightly weathered and altered) 

and water inflow is moderate (200-1000 gallons per minute). Calculate the value of RSR.   
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[Note that, the numerical value of Rock Structure Rating (RSR) is expressed by the formula: 

RSR = A + B + C. 

Where, 

Parameter A, Geology: General appraisal of geological structure on the basis of:  

a. Rock type origin (igneous, metamorphic, sedimentary).  

b. Rock hardness (hard, medium, soft, decomposed).  

c. Geologic structure (massive, slightly faulted/folded, moderately faulted/folded, intensely 

faulted/folded).  

Parameter B, Geometry: Effect of discontinuity pattern with respect to the direction of the tunnel 

drive on the basis of:  

a. Joint spacing.  

b. Joint orientation (strike and dip).  

c. Direction of tunnel drive.  

Parameter C: Effect of groundwater inflow and joint condition on the basis of:  

a. Overall rock mass quality on the basis of A and B combined.  

b. Joint condition (good, fair, poor).] 
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