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granite, ARMA 22-0447, 55th US Rock Mechanics/Geomechanics Symposium, Santa Fe,
New Mexico, USA, 26-29 June 2022.

Asadi, P. and Fakhimi, A. (2023), Numerical evaluation of the role of grain size and loading
rate on the rock tensile strength, 13" International Congress on Civil Engineering, Iran
University of Science and Technology, Tehran, Iran, October 17-19.

Sadeghian, M.H. and Fakhimi, A. (2023), Evaluation of particle breakage, creep, and
saturation collapse of conglomerate rock material of Masjid Sloeyman Dam, 13™
International Congress on Civil Engineering, Iran University of Science and Technology,
Tehran, Iran, October 17-19.

Selected Research Projects and Reports

1.

Labuz, J. F., Fakhimi, A. A. & Fairhurst, C. (1993), Thermal radiation as an excavation tool:
a numerical study, Technical Report, Submitted to HDRK Mining Research Limited,
Canada, Manitoba, R8N 1P3.

Fakhimi, A. A. (1996), Development of CA2 computer program for modeling large
deformation problems, Building and Housing Research Center, Tehran, Iran.

Fakhimi, A. A. (1996-1997), CA2 computer program, version 2.00, Building and Housing
Research Center, Tehran, Iran.

Fakhimi, A. A. and Haji Azizi, M. (1998), Determination of critical slip surfaces of slopes
using CA2 computer program, Building and Housing Research Center, Tehran, Iran.



10.

Fakhimi, A. A. (1999-2000), Modification of CA2 computer program for modeling
viscoelastic behavior of geomaterials, Building and Housing Research Center, Tehran, Iran.
Birgisson, B., Fakhimi, A., and Wang, J. (2006), Practical modeling of rock behavior under
dynamic loading: softening and damage in continuum models, DTRAQ0003, subcontract S03-
36, USA, budget: $335,000.

Fakhimi, A. (2007-2008), Three dimensional numerical modeling of geomaterials using a
discrete element computer program: debugging, verification, and calibration. NIOSH
Spokane Research Laboatory, USA, Order No. 214-2007-M-21949, budget: $24,500.
Fakhimi, A. and other colleagues (2006-2009), More than ten technical reports related to
Questa rock pile weathering and stability project, Chevron Mining, New Mexico, USA, Total
budget: $12,000,000, Dr. Fakhimi’s budget: $450,000.

Razavi, M., Mojtabai, N. and Fakhimi, A. (2010- 2011), Development of a new technique to
monitor the deformation in underground tunnels using image processing and creep modeling.
Mosaic Potash, New Mexico. Budget: $85,000.

Romero V. (PI), Fakhimi A., Mojtabai, N., Altig, J., Hensley, M., Ford, J., Chavez, G. and,
Lions, M. (2015), Review of the investigation on the breach of a nuclear waste container in
WIPP, DOE, budget: $795,086

Published Books

1.

2.

3.

Fakhimi, A. (1998), Theory and users” manual of CA2 computer program, (in Farsi), No.
262, Building and Housing Research Center, Tehran, Iran.

Fakhimi, A. and Yazdani, M. (2014), Deformation and fracture of materials with emphasis on
rock mechanics, (in Farsi), Tarbiat Modares University Press, Tehran, Iran.

Fakhimi, A. and Afrazi, M. (2023), Elastic theory of materials, (in Farsi), Tarbiat Modares
University Press, Tehran, Iran.

Courses Taught

1
2
3
4.
5.
6
7
8
9.
1

0.

Rock Mechanics (graduate)

. Advanced Finite Element Analysis (graduate)
. Continuum Mechanics (graduate)

Theory of Elasticity (graduate)

Soil Mechanics (undergraduate)

Solid Mechanics Lab (undergraduare)

Applied Geomechanics (undergraduate)

Rock Mechanics and Lab (undergraduate)

Finite Element Analysis and Design (undergraduate)
Limit Analysis and Plasticity (graduate)

Developed Softwares

Two computer programs have been developed as breifly described here:
1. The CA2 (Continuum Analysis, 2 dimentional) is a finite element-discrete element computer
program which can analyze the following problems:

1. Two dimensional continuum solid body



Linear and non-linear models such as linear elastic, elasto-plastic and visco-elastic
Small and large deformation problems
Isotropic or anisotropic fluid flow in porous media
Fluid flow-mechanical deformation interaction
A solid body with joints or interfaces
Soil-structure interaction
Static and dynamic problems
Slope stability with optimization techniques

10 Interaction of a discrete system with a continuous body

11. Crack propagation in brittle materials
CAZ2 has powerful graphical capabilities. It is a user friendly computer program with its own
compiler. Complicate costitutive models can be defined and introduced to the program by using
this developed compiler. This code has been written using a combination of Fortran and C++
languages.
The original version of CA2 program is being used by the industry and universities in Iran. The
code was modified during my service at New Mexico Tech to work under Windows operating
system. Furthermore, new features such as discrete element modeling of geomaterials was
implemented into the code. Recently, smooth particle hydrodynamics model was added to CA2.
This allows the user to study the rock blasting and dynamic crack propagation by considering full
interaction of gas and rock.

©CoNoO WD

2. The CAS3 (Continuum Analysis, 3 dimensional) is a hybrid finite element-discrete element
computer program for large deformation analysis of static and dynamic problems. This code has
been written in C++ during my service at New Mexico Tech. The code can analyze a continuum
three dimensional body with or without interaction with a three dimensional discrete system. A
continuum body can be analyzed as a linear elastic, elastic-plastic with hardening or softening,
and visco-plastic material. The discrete part is made of spheres that can interact through normal
and shear springs. To simulate failure, the bonds between spheres can break. One important
feature of this code is that the surounding walls are made of deformable continuum bodies not
rigid ones. Therefore, external forces can be applied directly to the walls. The graphical parts of
this code have been written with Opengl.

Consulting Experience

97 Numerical Analysis of a Tunnel, Rah Shahr Consulting Engineers, Tehran, Iran.

97-98 Pile Drivability Analysis of SPD1 Jacket in Persian Gulf, Amid Engineering and
Development Company, Tehran, Iran.

98-99 Design and Numerical Analysis of Interaction of Arch Dams and Rock Abutments,
Mahab-Ghods Consulting Engineers, Tehran, Iran.

00-01 Design and Numerical Analysis of Resalat Tunnel, Head of Engineering Group, Mahab-
Ghods Consulting Engineers, Tehran, Iran.

03-05 Member of review board, Rock pile stability project, Questa Mine, New Mexico, USA.

06-09 Member of research team, Responsible for designing and conducting large in situ direct
shear tests and member of geotechnical and numerical modeling committees, Rock pile
weathering and stability project, Questa Mine, New Mexico, USA.

Journal Reviewer

e Rock Mechanics and Rock Engineering (member of editorial board)



International Journal of Rock Mechanics and Mining Sciences
Computers and Geotechnics

Engineering Fracture Mechanics

Journal of Geotechnical and Geoenvironmental Engineering (ASCE)
Bulletin of Engineering Geology and Environment

Modares Civil Engineering Journal (member of editorial board)
International Journal of Coal Science and Technology



