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Assignment 2 
 

(Due: 6 February, 2020 by 17:00) 

Q1. A BX core specimen of sandstone is 8 cm-long and has a dry mass of 250 g. If the 
specific gravity of the sandstone is 2.65, determine the following index properties of 
the rock: 

a). dry density;  

b). void ratio; 

c). porosity; 

d). water content when fully saturated. 

Hint: Use the phase relationships table on the last page of this assignment.  

Q2. Laboratory slake durability tests were performed on samples of sandstone and 
dolomite and the results are summarized below. Calculate the slake durability index 
and estimate the durability of both rocks. 

 Mass of sample (dry) + drum = 902 g (sandstone); 

 Mass of sample (dry) + drum = 928 g (dolomite); 

 Mass of empty drum = 432 g (sandstone); 

 Mass of empty drum = 434 g (dolomite); 

 Mass of sample (dry) + drum after 1st weathering cycle = 871 g (sandstone); 

 Mass of sample (dry) + drum after 1st weathering cycle = 926 g (dolomite); 

 Mass of sample (dry) + drum after 2nd weathering cycle = 821 g (sandstone); 

 Mass of sample (dry) + drum after 2nd weathering cycle = 921 g (dolomite). 
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Q3. Twenty point-load tests were carried out on intact rock samples and the results are 
summarized in the following table. The tested samples were either NX rock core 
specimens (samples 1 to 10), HQ rock core specimens (samples 11 to 15), or 
irregular lumps (samples 16 to 20). Tests were performed perpendicular and parallel 
to the planes of weakness, as indicated in the table. Estimate: 

a). the point load strength index, Is; 

b). the size-corrected point load strength index, Is(50); 

c). the point load strength anisotropy index, Ia(50); 

d). the uniaxial compressive strength. 

Hint: Summarize your results in a spreadsheet similar to that presented on p.28, Ch.3 
of the Lecture Notes. Assume )50(24 sc I . 
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Q4. The results provided in the table below were obtained from a direct shear test 
conducted in the lab along an open bedding plane. The tested specimen was square 
in shape and 0.06 m-wide. The normal load applied on the specimen during the test 
was 660 N. 

a). Plot a graph of shear stress vs. shear displacement. Determine the peak and 
residual shear strength on this rock surface. 

b). Plot a graph of shear displacement vs. normal displacement and comment of 
the volumetric behaviour of the rock specimen during shear. 

c). Assuming a zero cohesion along the bedding plane, determine the peak and 
residual friction angles from a plot of shear stress vs. normal stress. 
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Q5. The following results were obtained from a single-stage triaxial compression test 
on a cylindrical rock specimen, conducted at a confining stress of 25.0 MPa. The 
specimen was 59 mm in diameter and 126 mm long. The pore water pressure was 
not measured during the test. Estimate: 

a). the peak triaxial compressive strength; 

b). the residual triaxial compressive strength; 

c). the tangent Young's modulus, Et,50 at 50% peak deviator stress; and 

d). the tangent Poisson's ratio at 50% peak deviator stress. 
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