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Warming of bedrock permafrost

Strucutral precondition and 
conditioning of joint surfaces

Rockfalls in the years before failure 
change stress field and surface 
topography
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Coupled to results of thermal simulation
Calculate mechanical stability for 
mean temperatures of 1980 and  2023; 
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Hydrostatic water pressure build-up
as a result from ice apron loss and
meltwater infiltration

S1 Temperature-dependent 
shear criterion for ice-filled 
discontinuities
Mamot et al. (2018)

Sensitivity-test to varying pairs of
shear Mohr coulomb shear parameters

Geometry of shear planes: 
Model setup A & B                             

Model scenarios Implementation

Asigned hydrostatic pressure to 
shear planes in specified area. 
No pore pressure inside blocks.

(a) Geometry and boundary conditions

Kn = Ks = const
Kn = 10 GPa/m
Primary parameters
    ᵠ [°]      .. varied
     c [MPa] .. varied

 
ρm = 2.600 kg/m³
Km = 4 GPa, 
Gm = 1 GPa

Rock mass:
Linear-elastic
block model

Discontinuities:
Mohr-Coulomb  
shear model

Details

Fixed parameters in all scenarios.

Decrease in effective stress σeff.
Lateral pressure acting on
vertical joint walls.  

Removal of individual blocks along 
topography and test of mechanical
response

(b) Modeling scenarios and implementation   

Mechanical model - UDEC

Friction angle   ᵠ = 40, 30, 20° 
Cohesion          c = 0.5 - 0.0 MPa

Cycle until mechanic equilibrium
with shear parameters of
 ᵠ = 40, c = 0.5 MPa 

Initialized model 
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