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Fig. 6 Failure evolution process of the slope and the distribution of the principal tensile stress under the earthquake
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Analysis on Damage Evolution of Rock Slope of Tunnel Portal Section
Based on Micro-damage under Earthquake

ZHAO Jie, XU Jian, WANG Guixuan, YIN Xungiang
( Dalian University R&D Center of the Civil Engineering Technology, Dalian 116622, Liaoning, China)

Abstract

Based on meso-heterogeneity of rock material, we deduced a constitutive relation formula of meso-damage
of rock materials by using damage mechanics theory of continuous media. Then, using the ANSYS development
platform as the main body and the meso-damage mechanics theory, we proposed an equivalent damage unit
based on the assumption of macroscopic homogeneous to simulate the damage cracking process of the rock slope
of tunnel portal section. The calculation results show that the slope damage is a process of constant damage in
mesoscopic aspect. Under the earthquake load, the micro cracks firstly appear in the slope structure, and gradu-
ally extend to form cracks as the increasing of the time, and finally form to the holing — through damaged area.
In particular, the forming holing — through damage area at the top of the tunnel vault can be considered as the
vault has been completely destroyed, it will adversely affect the safe operation of the tunnel. Therefore, in the
design and construction, we should focus on strengthen treatment of the top of the vault. The obtained calcula-
tion method and analysis results can provide reference for damage analysis of the similar complex structures.

Key words: rock slope; heterogeneity; damage mechanics; equivalent damage unit; damage; ANSYS





