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Abstract

The purpose of this study is to analyze the accumulation and distribution of stress across fault planes
using an analytical model based on the reflection of the detector spectrum on the roughness of the fault
surfaces during the failure. Fault Modeling is based on asperities making half-spaces separated from
each other. This model considers mechanical interaction between contact points and, therefore, can
provide a physical explanation of how to redistribute stress at fail time at a locked fault plane. For a
boundary condition, a certain displacement, normal and shear forces are calculated at contact points and
compared to the failure criterion. If one or more locked surfaces of the fault do not work, the stresses are
recalculated. The stress redistribution that is caused by the failure may cause other locked surfaces to
fail. This process continues to achieve a stable state or complete failure of entire fault plane for analysis
with detector spectrum. The distribution of stresses as well as the onset and progress of failures depend
on the contact geometry and roughness.

Key words: stress accumulation, modeling, locked surfaces, detector spectrum
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Abstract

Mahneshan area located in northwestern part of Zanjan Province contains highly diverse morphologic
units. This morphologic diversity is mainly due to climate factors, tectonic movements, high rate of
erosion and lithologic characteristics. Wind erosion is one of the most important factors creating
wonderful geologic features such as some specific erosion landforms in this region. This study is
concentrated on active tectonics of Mahneshan, analyzing structural and morphotectonic characteristics
of the region accompanied by field investigations. Ductile layers of Upper Red Formation have key
role in regional kinematic deformation. Mahneshan and Angouran thrust faults are major NW trending
active faults in this area. Active faults are mapped in satellite images. Field investigations represent that
dominant regional tectonic activities have been active coeval with rock unit sedimentation in Pliocene-
Quaternary. Arabia-Eurasia convergence is involved in active faulting along NW trending major thrust
faults in the study area.

Keywords: Mahneshan, erosion, thrust, morphotectonic
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