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Abstract
Rocks with heterogeneity always pose a great challenge when a�emp�ng to determine the geomechanical 
proper�es relevant to geotechnical applica�ons. An improper selec�on a representa�ve volume element for performing 
geotechnical tes�ng can lead to inaccuracies. This lecture will focus on the applica�on of mul�-phasic approaches that can 
provide an alterna�ve approach for es�ma�ng geomaterial proper�es of heterogeneous geologic media. The applica�on is relevant 
to the visually heterogeneous Cobourg limestone found in southern Ontario, Canada, which has been proposed as a poten�al deep 
geological forma�on for the storage of low-intermediate level nuclear fuel waste. The hydro-mechanical couplings in this low permeability 
rock is important in connec�on with the assessment of distress to underground openings. The applica�on of Biot’s theory of poroelas�city 
requires the es�ma�on of the Biot coefficient, which controls the stress par��oning. The experimental es�ma�on of the Biot coefficient for the 
Cobourg limestone is difficult because of the very low permeability of the rock, which makes the 
satura�on a �me consuming process. The lecture shows the applica�on of mul�-phasic theories can 
provide a useful alterna�ve approach for es�ma�on the Biot coefficient. The permeability of the 
heterogeneous Cobourg limestone is influenced by the calcite rich lighter nodular regions and the 
calcite, dolomite, quartz rich darker par�ngs with a nominal clay frac�on. The mul�phasic approach 
enables the es�ma�on of the effec�ve permeability of the Cobourg limestone.

Professor A.P.S. Selvadurai 
Department of Civil Engineering and Applied Mechanics 

McGill University, Canada

ALL 
ARE W

ELC
OME

Mul�-phasic Approaches for Es�ma�ng the 
Hydro-Mechanical Proper�es of Heterogeneous Rocks

Dis�nguished Public Lecture

An electronic cer�ficate of a�endance will be issued 
to registered par�cipants a�er the public lecture. FR

EE ADMISS
IO

N 

Date: June 13, 2023 (Tuesday)
Time: 4:00 pm to 5:00 pm
Venue: Room 612B, 6/F Haking Wong Building, 
The University of Hong Kong 

Registra�on is required only for par�cipants 
who require a�endance cer�ficate: 
h�ps://hkuems1.hku.hk/hkuems/ec_hdetail.
aspx?guest=Y&ueid=87675

 

The fabric of the Cobourg limestone. (a) Cuboidal region 300 mm, (b)The lighter 
nodular features and the darker argillaceous par�ngs over a 100 mm x 120 mm 
area (c) Large Triaxial specimen 150 mm diameter.
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