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1. Introduction

The shear strength and the stress parameters (e.g., apparent cohesion and friction angle) of an intact 
rock or a rock with discontinuities are important designing parameters in geotechnical engineering. 
Those parameters are highly dependent on histories and stress conditions of each individual rock 
entities, such as its lithology, geological characteristics, and the stress conditions. Therefore, 
laboratory tests play an important part in providing accurate rock shearing parameters to assist 
engineers designing safely and economically when they are running into rock-engineering projects.
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 (a) Kalgoorlie Super Pit, WA. credit: Jon Gollings    (b) Blue Mountains, NSW.
                     Fig. 1 Examples of rock slope stability applications in engineering practices

Due to the simplicity and versatility, direct shear tests are commonly used in the laboratory to 
determine the rock shear strength and pertinent parameters. Test methods such as ASTM D5607-16 
provide shear test methods for both intact rock and rock with discontinuities.  

(1) Intact shear strength test 

The intact rock sample is subjected to a vertical load and then sheared until a failure develops. In this 
fashion a suite of specimens can be tested subjected to various vertical confining pressures. The failed 
sample is then testable for further sliding friction test.  engineers designing safely and economically 
when they are running into rock-engineering projects.
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(2) Sliding friction test on rock with discontinuities (joints or bedding planes) 

The specimen with a discontinuity, such as joints or bedding planes, is encapsulated in both top and 
bottom specimen holder, with the shear force being exerted in the same plane as the discontinuity. 
The specimen is then subjected to a vertical stress for consolidation and then sheared until residual 
friction force is obtained (refer to Fig. 2a). The sample is then consolidated and sheared at a higher 
vertical stress a couple of times until a failure envelop can be obtained from the results (Fig. 2b).  
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    Fig. 2 Example of curves and interpretations from the sliding friction tests on rock discontinuity 

(a) Generalized shear stress and shear displacement curve 
(adopted from ASTM D5607-16)

(b) Interpretation on the peak and ultimate/residual 
shear stresses (adopted from Muralha et al. 2014) 

2. Equipment and Test Methods 

The specialist laboratory in Alliance is accredited with ASTM D5607-16 (Performing laboratory direct 
shear strength tests of rock specimens under constant normal force). Following the method the 
laboratory can provide peak shear strength for intact rock samples, peak and residual shear strength 
for rock discontinuities, and sliding friction parameters (e.g., c and φ) from multistage tests. Depending 
on the requirements on specimen size, rock strength, stress conditions, etc., the laboratory uses a 
variety of shear/rock shear equipment to provide accurate tests with fast TATs. 
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    Table 1 Various equipment available tailoring specific test requirements for the client
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The equipment mentioned above can also be used in the shear strength tests on concretes/aggregates, 
soil-geosynthetic and geosynthetic-geosynthetic interfaces, etc. The test procedures are in general 
similar, with the shear strength of the interface being measured at various vertical confining stresses. 
The detailed test conditions (dry or saturated, drained or undrained, single stage or multi stages) may 
vary between those tests, depending on the site conditions and engineering designs.  

3. Parameter Reported 

The parameters one can obtain directly or interpret from the test include intact rock shear strength 
(peak shear stress), peak and ultimate or residual shear stress for rock with discontinuities. When 
multiple shear stages are conducted, using a linear Mohr-Columb model can provide stress parameters 
such as apparent cohesion and friction angle. Additional information may also be obtained from the 
rock shear tests, such as the dilation angle, etc. A sample report is given below.
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