Accepted Manuscrlpt % theoretical and applles::!mm

* fracture mechanics

mechanics and physics of fracture
Static shear fracture influenced by historic stresses path and crack geometries
in brittle solids & -
Xiaozhao Li, Chengzhi Qi, Zhushan Shao, Xiaolei Qu \{‘i
=_
E .3
PII: S0167-8442(18)30047-8 m&v-
DOI: https://doi.org/10.1016/j.tafmec.2018.04.002 . - i
Reference: TAFMEC 2028 i\ | E
To appear in: Theoretical and Applied Fracture Mechanics =
Received Date: 27 January 2018
Revised Date: 3 March 2018
Accepted Date: 4 April 2018

Please cite this article as: X. Li, C. Qi, Z. Shao, X. Qu, Static shear fracture influenced by historic stresses path and
crack geometries in brittle solids, Theoretical and Applied Fracture Mechanics (2018), doi: https://doi.org/10.1016/
j-tafmec.2018.04.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.tafmec.2018.04.002
https://doi.org/10.1016/j.tafmec.2018.04.002
https://doi.org/10.1016/j.tafmec.2018.04.002

Static shear fracture influenced by historic stresses path and crack

geometries in brittle solids

Xiaozhao Li *?, Chengzhi Qi*, Zhushan Shao?, Xiaolei Qu*
'School of Civil and Transportation Engineering, Beijing Advanced Innovation Center for Future
Urban Design, Beijing University of Civil Engineering and Architecture, Beijing 100044, China;
2College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055,
China
Corresponding author: Xiaozhao Li, e-mail: lixiaozhao@bucea.edu.cn; Zhushan Shao, e-mail:
shaozhushan@xauat.edu.cn
Abstract: Historic stress path strongly influences the variations of shear fracture, and crack
geometry has a great significance for the mechanical properties of brittle solids (e.g., rock, ceramic,
glass, and concrete, rock is the major ‘@bject in this study) in static compression. In this study, a new
analytic method is proposed to predict the effect of historic stress path on static shear properties
under different crack angles. An improved stress intensity factor containing crack angle effect is
derived by use of the wing crack model. Drawing a relation between crack growth and strain
obtained from the correlation of micro and macro damages into this improved stress intensity factor,
a crack growth- based stress- strain relation considering crack angle effect is given. Coupling the
crack growth-based stress-strain relation, the Mohr-Coulomb failure criterion and the
Mohr-Coulomb strain-softening model, an analytic solution describing the variation of shear
properties along with the increasing strain at the post- peak area of stress- strain curve is proposed.
And then drawing the time-dependent strain caused by subcritical crack growth considering the

effect of stress path into this analytic solution, the effects of stress path on variations of shear
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