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Geomechanical modeling of simple and high angle breakthrough
fault- propagation folds

Anis Khalife- Soltani'", Seyed Ahmad Alavi’, Mohammad Reza Ghassemi’, Mehdi Ganjiani*

1- Ph.D. in Tectonics, Department of sedimentary and oil basins, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran.
2- Professor, Department of sedimentary and oil basins, Faculty of Earth Sciences, Shahid Beheshti University, Tehran, Iran.
3- Professor, Research Institute for Earth Sciences, Geological Survey of Iran, Tehran, Iran.

4- Assistant Professor, Department of Mechanical Engineering, University of Tehran, Tehran, Iran.

Abstract:

Fault-related folds extend in most tectonics settings and in both extensional and compressional regimes. The
widespread importance of such structures in the exploration and extraction of hydrocarbon resources and seis-
mological aspects led to consideration beyond structural geology studies. On the other hand, understanding
the geometric evolution of these folds can reveal the geometric relationship of these structures with the pro-
cesses of placement and migration of hydrocarbon resources. This study uses two 2D finite element models to
investigate geometric differences and stress-strain evolution differences in simple and high angle breakthrough
fault-propagation folds. Results show that; A) In both types of folding, the plastic strain is concentrated on the
surface of the fault, the fault tip, and the forelimb. B) In both types of folding, the pattern of stress-strain at the
crest and fold limbs are similar, while it is different from the pattern of stress-strain at the fault surface, although
the pattern of stress-strain at different points of faults (tip, middle, and base of the fault) are also similar to each
other. C) Despite the similarity of the stress and strain evolution pattern in these two types of folds, three main
differences can be identified, 1) reduction of strain-softening interval in the forelimb of breakthrough fault-
propagation fold model, 2) increased differential stress in high angle breakthrough fault-propagation folds, and
3) in simple fault- propagation fold model, the strain-hardening interval increases to the fault tip, while in high
angle breakthrough fault-propagation folds the reverse is true.

Keywords: Geomechanical modeling, Simple fault-propagation fold, High angle breakthrough fault-propa-
gation fold.
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40 m Imposed
Displacement
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80 m lmposed
Displacement

110 m Tmposed
Displacement

—

Plastic strain
1.83
1.70
155
141
1.27
113
0.99
0.85
0.70
0.56
0.42
0.28
0.14
0.00

W: half-wavelength
A: amplitude

v: interlimb angle
B: backlimb dip

F: forelimb dip
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