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PREFACE
Since the founding of Itasca in 1981, eleven Itasca software 
symposia have been held in nine countries: Australia, Canada, 
China, France, Germany,  Japan, Peru, Spain and the USA. The 
purpose of these symposia is to provide a venue for Itasca software 
users to meet, discuss and share their work performing applied 
numerical analysis and research with Itasca software.

105 papers have been selected for this symposium, entitled the 
5th International Itasca Symposium on Applied Numerical 
Modeling, held on February 18-20, 2020 in Vienna, Austria.  The 
papers are organized in areas of engineering applications including 
mining, underground construction, slope stability, hydraulic 
fracturing, nuclear waste disposal, and masonry structures.  
Several special topics are also covered: material behavior, 
constitutive models, coupled processes, damage mechanics, and 
numerical methods.  Papers are presented on nine different 
software programs from authors in 28 different countries.

In addition, this proceedings includes the keynote paper presented 
by the Peter A. Cundall award recipients: “Distinct Element Method 
(DEM) for fibrous composites: Toward computational guided 
manufacturing” by T. Dumitrica, Y. Wang, H. Xu, G. Drozdov, and I. 
Ostanin.

The success of the conference and these proceedings are a 
testament to the hard work of many editors, organizers and 
contributors.  We would especially like to thank the University of 
Vienna for hosting the event and donating employee time.
We hope you find this compilation stimulating and rewarding, and 
we look forward to seeing you at the next Itasca Symposium.  

Daniel Billaux
Jim Hazzard
Martin Schöpfer
Michele Nelson
Editors
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Peter A. Cundall Award

The best overall Extended Abstract is presented with the Peter A. 
Cundall Award and invited to present one of the Symposium 
keynote addresses. Itasca is pleased to congratulate Traian
Dumitrica, Yuezhou Wang, Hao Xu, Grigorii Drozdov, and Igor 
Ostanin for their extended abstract: 

08-01 Distinct Element Method (DEM) for fibrous composites: 
Toward computational guided manufacturing

Honorable Mentions

In recognition of their outstanding work, Itasca is also awarding 
honorable mentions to these extended abstracts:

09-01 DEM analysis of the Wolf Rock interlocked masonry 
lighthouse under extreme wave impacts

02-01 3D anisotropic modelling of deep drifts at the 
Meuse/Haute-Marne URL
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01-01 Large-scale 3D-modeling of a realistic cavern field within a 
salt dome – Combined application of Griddle, FLAC3D & 
Python

01-02 Convergence-induced stresses on casing and cementation 
due to salt cavern operation

01-03 Method of determining grading deformation alert index of 
underground cavern complex and its application

01-04 Calculation of infiltration-cracks in the edge zone of gas 
storage caverns with FLAC3D

01-05 Support assessment and 3D stress analysis of large 
underground excavations: A case study using 3DEC

01-06 Design of support system for surge shaft and powerhouse 
complex using FLAC3D

01-07 PFC2D modelling of sinkhole clusters in karstic depressions
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02-01 3D anisotropic modelling of deep drifts at the 
Meuse/Haute-Marne URL

02-02 DEM analysis of intact rock strength under confined 
tension

02-03 Prediction of field sand cyclic resistance in terms of relative 
state parameter index using numerical experiments

02-04 Critical plane anisotropy adapted for general 3D stress 
conditions

02-05 A multiscale approach for cohesive and unsaturated soils 
as a constitutive model designed for FLAC3D

02-06 Viscous ubiquitous joints in Comba user-defined model for 
FLAC3D/3DEC

02-07 Cost/benefit analysis of constitutive laws and DEM 
approach for geotechnical simulations under various 
loading paths
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03-01 Simulating spalling with a flat-jointed material

03-02 DEM modeling of high strain rate well bore fracturing via 
high pressure pulsed gas combustion

03-03 Three-dimensional numerical simulation of drilling-induced 
core damage using bonded block model

03-04 Application of PFC3D to study railroad ballast breakage 
response under train loading

03-05 Using machine learning, experimental observations, and 
numerical modeling to better understand the crushed zone 
in rock blasting

03-06 Micromechanics of hydro-thermal damage and fracturing 
in rocks based on DEM modeling with thermal convection

03-07 Numerical modeling of thermal stimulation for geothermal 
core studies
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03-08 Numerical modelling of the quasi-brittle behavior of 
materials by considering microcracks effect

03-09 DEM modelling of grain crushing in element tests

03-10 Comparison of DEM and experimental results for 
evaluation of ground surface displacement due to fault 
movement below architectural structures

03-11 DEM analysis of reverse fault rupture interaction with rigid 
foundations
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04-01 Non-linear straining of foundation soils in the progressive 
failure of the Mount Polley TSF embankment

04-02 Stability of a retaining wall in severe hydraulic conditions 
(Northern Italy)

04-03 Verification of the mitigation measures for preventing the 
concrete face failure of a 210m CFRD
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05-01 FLAC3D-PFC3D coupled simulation of triaxial Hopkinson 
bar

05-02 Dynamic analysis of fault-slip in longwall mining using a 
linear slip weakening law
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06-01 Fluid flow model in fractured rock by Finite Volume Black
Oil Simulator (FVBOS) and 3DEC

06-02 Iterative coupling of single-phase reservoir flow and
geomechanics

06-03 Modelling the water injection induced fault slip in an
argillaceous rock

06-04 Geo-mechanical and flow modeling for Paradox Valley Unit

TABLE OF CONTENTS
Cundall Award Keynote
Caverns and Large Excavations
Constitutive Models
Damage Mechanics
Dams & Retaining Walls
Dynamic Analysis
Fluid-Mechanical Analysis
Hydraulic Fracturing
Masonry
Material Behavior
Mining
Nuclear Waste
Numerical Methods
Rockfall/Debris Flow
Slope Stability
Soil/Rock Structure Interaction
Tunneling

MAIN MENU

https://www.itascainternational.com
http://itascasymposium.com


07-01 Passive seismic imaging of Discrete Fracture Networks

07-02 Hydraulic fracture multi-cluster simulation using FLAC3D

07-03 Numerical simulation of laboratory experiment of hydraulic 
fracture initiation monitored by acoustic emission

07-04 Microseismic structure evolution due to variation of liquid 
injection rate
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09-01 DEM analysis of the Wolf Rock interlocked masonry 
lighthouse under extreme wave impacts

09-02 3DEC analysis of crosswise tension resistance in masonry 
structures

09-03 Archaeoseismological investigation of the deformation of 
the ruin of the crusader fortress Ateret, Israel with 3DEC

09-04 Macro- and micro-scale modelling of masonry structures 
using the Discrete Element Method

09-05 3D analysis of masonry arch bridges taking into account 
the spandrel walls
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10-01 Simulation of triaxial compression test with PFC3D

10-02 Paths of force chains at the cyclic threshold shear strain in 
sand

10-03 PFC3D simulation of a compressed steel column

10-04 Effect of particle elongation on shearing behavior of soil

10-05 Microscopic calibration of rolling friction to mimic particle 
shape effects in DEM

10-06 A DEM study on the rate-dependent volumetric response 
of non-crushable sand
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11-01 Influence of pit wall stability on underground planning and
design when transitioning from open pit to sublevel caving

11-02 The application of PFC to simulate longwall top coal caving

11-03 Investigation of the effect of critical parameters affecting
caveability using numerical modelling

11-04 Using rigid block/FLAC3D coupling in mine-scale
simulations

11-05 Integrating laser scanning with Discrete Element Modeling
for improving safety in underground stone mines

11-06 Determination of stoping methodology for mining
secondary stopes by FLAC3D
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11-07 A numerical modeling approach for estimating the rock
mass post-peak deformation modulus near a mine drift

11-08 Practical estimates of rock block unconfined strength

11-09 Simulation of paste backfill material with FLAC3D at Kittilä

11-10 FLAC-based modelling of tailings deposition and
consolidation

11-11 The methodology of Hoek-Brown criteria parameters
distribution for probability assessment of open pit wall 
stability in FLAC/FLAC3D

11-12 Modelling of the influence of salt creeping on shaft lining

11-13 An innovative methodology for improved simulation of
goaf compaction in longwall workings using FLAC3D
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12-01 A numerical investigation of the mechanical response of 
dual-purpose canisters to internal pressurization

12-02 Modeling degradation of Dual-Purpose Canisters using 
3DEC

12-03 Structural control on stress variability at Forsmark

12-04 Anisotropic permeability in the EDZ of drifts in rock salt –
A numerical approach

12-05 Modeling transport of corrosion products in Multi-Purpose 
Canisters using PFC3D

12-06 Application of PFC in earthquake modelling and seismic 
hazard assessment of an underground nuclear waste 
repository
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12-07 CIGEO radioactive waste repository project – Modelling of 
claystone behavior and analysis of thermomechanical 
induced effects based on FLAC3D simulations

12-08 Use of a fully tensorial approach to characterize the stress 
variability at Forsmark

12-09 Underground Research Laboratory of Bure – Prediction of 
tunnel behavior during excavation in the short- and long-
term based on FLAC3D simulations
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13-01 An introduction to StopeX – a plug-in to simplify and fast-
track FLAC3D numerical modelling for mining applications

13-02 Griddle generation of FLAC3D models for the Baihetan Dam 
project

13-03 Pre-processing and meshing FE models with Griddle/Rhino: 
Applications on complex geometries from salt mine drifts

13-04 DFN.lab: Software platform for Discrete Fracture Network 
models

13-05 Implementation of advanced numerical solvers in FLAC3D
thermal and fluid implicit formulation

13-06 Implementation of joint roughness and waviness into DEM 
simulations
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13-07 Incorporating surface roughness into DEM models of 
crushable soils

13-08 A practical technique to estimate shear stress state in 2D 
DEM analyses

13-09 Generation of complex block materials for 3DEC numerical 
modelling using Grasshopper

18-01 Future plans for Itasca software
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14-01 Impact on barriers: single rock fall vs. rock mass fall

14-02 Simulation of impacts on a rockfall protection wall made of 
interconnected concrete blocks

14-03 Impact assessment of debris flows on structures using 
discrete numerical modelling
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15-01 Wedge failure analyses of the rock slope influenced by 
foliations

15-02 3D stability analysis of left and right abutment cut slopes 
of a hydroelectric project in Himalaya

15-03 Optimization of soil slope stabilization with evolution 
algorithm

15-04 Study on stope and slope stability in Yangla Copper Mine
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16-01 A numerical study of a pin foundation on hard, rocky
seabed

16-02 FLAC3D modeling of rock support arches

16-03 Verification of pile modelling technique in FLAC3D

16-04 Application of temporal and spatial characteristics of
shotcrete mechanics in Middle East pumping storage 
project

16-05 FLAC3D modeling of geocell reinforced foundation beds

16-06 Three-dimensional numerical modelling of geocell
reinforced foundation beds

16-07 Numerical analysis of offshore driven pipe pile refusal
using FLAC3D

16-08 Numerical simulation of geomembranes as bottom sealing
below salt heaps
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08-02 KEYNOTE: Practical use of FLAC3D in tunneling

17-01 Tunneling underneath a heritage-listed building in the
heart of Sydney

17-02 Application and research of soil tunnel face stability and
reinforcement in Israel K project

17-03 Optimized stability assessment of tunneling stress
redistribution under geological lateral pressures

17-04 Long-term behavior of lined tunnels excavated in
squeezing ground

17-05 Progressive rock deformation and rock-casing contact
around borehole in Bingham viscoplastic rock
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