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 Figure 53:  Anomalous Head Contours Predicted by the 2D THMC Simulation Using 
the Cold-based Glacial Scenario 

 
 
 
 

 
 

 Figure 54:  Anomalous Head Contours Predicted by the 2D THM Simulation Using the 
Warm-based Glacial Scenario 
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 Figure 55: Temporal Evolution of Vertical Displacement from the R_THMC (THM with 
Depth Dependent Salinity) Simulation 

 

 
 

 Figure 56: Temporal Evolution of Maximum Principal Effective Stress from the 
R_THMC (THM with Depth Dependent Salinity) Simulation 
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 Figure 57:  Temporal Evolution of Intermediate Principal Effective Stress from the 
R_THMC (THM with Depth Dependent Salinity) Simulation 

  

 
 

 Figure 58: Temporal Evolution of Minimum Principal Effective Stress from the 
R_THMC (THM with Depth Dependent Salinity) Simulation 
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 Figure 59:  Temporal Evolution of a) Maximum Principal Effective Stress from the 
R_HM Simulation and b) The Difference in the Maximum Principal Effective Stress for 
Selected Points in the RM for the R_HM and R_THMC Simulations 
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 Figure 60: Locations in Rock Mass (S1 and S2) and in Nearby Subvertical Fracture 
Zones (S3 and S4), Together With a Point (S5) in a LID Utilized to Illustrate THM Stress 
Reorientation and Stability Analysis 
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 Figure 61: Rotation of Intermediate Principal Effective Stress as a Function of Time 
According to the R_THM Simulation for Locations S1 and S2 Depicted in Figure 60 
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 Figure 62: Effective State of Stress at Various Times from the R_THM Simulation for 
Points S1 and S2 in Rock Mass Relative to the Hoek-Brown Failure Envelope 
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 Figure 63:  Effective State of Stress at Various Times from the R_THM Simulation for 
Points S3, S4 and S5 in Fracture Zones Relative to the Coulomb Failure Envelope 
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 Figure 64: Predicted Distribution of Mechanical Factor of Safety from R_THM Model: 
a) at 90,800 Years, b) at 98,000 Years 
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    Figure 64 (continued): Predicted Distribution of Mechanical Factor of Safety from 
R_THM Model: c) at 109,300 Years 
 
 
 

 
 Figure 65:  Points in the Rock Mass Located at Elevations of 130, -130, -320 and –680 
masl Selected for Effective State of Stress and Mechanical Stability Analysis According 
to 2D Modelling  
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 Figure 66:  Points Located at 670-m Depth Below Surface in Fracture Zones Selected 
for Illustrating Effective State of Stress and Mechanical Stability Analysis
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Cold-based THM Case 

 
 Figure 67:  Effective State of Stress for Four Points in the Rock Mass at Various Times 
According to the 2D THM Simulation Using the Cold-based Glacial Scenario Relative to 
the Hoek-Brown Failure Envelope 
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Warm-based THM Case 

 
 Figure 68:  Effective State of Stress for Four Points in the Rock Mass at Various Times 
According to the 2D THM Simulation Using the Warm-based Glacial Scenario Relative to 
the Hoek-Brown Failure Envelope 
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 Figure 69: Effective State of Stress for Point 1 (see Figure 66) in a Fracture Zone at 
Various Times According to the 2D THM Simulation Using the Cold-based Glacial 
Scenario Relative to the Coulomb Failure Envelope 
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 Figure 70:  Effective State of Stress for Point 1 (see Figure 66) in a Fracture Zone at 
Various Times According to the 2D THM Simulation Using the Warm-based Glacial 
Scenario Relative to the Coulomb Failure Envelope  
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    Figure 71:  Comparison of Temporal Evolution of 0°C Isotherm Predicted by the 3D 
Task E THM Model and Peltier’s Model (2004) 



 - 94 - 

 
 
 

 
 

     Figure 72: Region Assigned to Permafrost for Simple Permafrost HMC Modelling 
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 Figure 73:  Variation of Pressure-Adjusted Freezing Point with Horizontal Distance at 
Various Times 
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 Figure 74(a): Temporal Evolution of Predicted Hydraulic Head at Selected Locations 
for the 2D HMC Model Using the Cold-based Glacial Scenario with No Permafrost 
Represented 

 

 
 

   Figure 74(b): Temporal Evolution of Predicted Hydraulic Head at Selected Locations for 
the 2D HMC Model Using the Cold-based Glacial Scenario with a Constant and Uniform 
350-m Thick Layer of Permafrost Represented as a Low-Permeability Unit 
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 Figure 75(a):  Darcy Velocity Magnitude Profile in Rock Mass Along Vertical Line 
Through Origin (X=0, Y=0) of Model at Various Times During the Third Glacial Cycle as 
Predicted by the 2D HMC Simulation with No Permafrost Represented. 

 

 
 
Figure 75(b): Darcy Velocity Magnitude Profile in Rock Mass Along Vertical Line Through 
Origin (X=0, Y=0) of Model at Various Times During the Third Glacial Cycle as Predicted 

by the 2D HMC Model Using the Cold-based Glacial Scenario with a Constant and 
Uniform 350-m Thick Layer of Permafrost Represented as a Low-Permeability Unit
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 Figure 76:  Comparison of Mean and Standard Deviation Of Darcy Velocity Magnitude 
in Different Rock Mass Permeability Units (Layers) as Predicted by the 2D HMC 
Simulation Runs at 98 kyr Using the Cold-based Glacial Scenario: With No Permafrost 
(Black) and With A Constant and Uniform 350-m Thick Layer of Permafrost Represented 
as a Low-Permeability Unit (Red) 
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An Addendum to this report contains Attachment 1, Attachment 2 and associated 
appendices that give further details on Task E activities including conceptual 
model development and early HM/THM simulations. It is available upon request as 
a separate document. 

 
 
 
 
 
 
 


