
Accepted Manuscript

Role of aggregate debonding on the tensile response of concrete: A microme-
chanical approach

Sudakshina Dutta, J.M. Chandra Kishen

PII: S0013-7944(18)30208-X
DOI: https://doi.org/10.1016/j.engfracmech.2018.06.015
Reference: EFM 6037

To appear in: Engineering Fracture Mechanics

Received Date: 27 February 2018
Accepted Date: 11 June 2018

Please cite this article as: Dutta, S., Chandra Kishen, J.M., Role of aggregate debonding on the tensile response of
concrete: A micromechanical approach, Engineering Fracture Mechanics (2018), doi: https://doi.org/10.1016/
j.engfracmech.2018.06.015

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.engfracmech.2018.06.015
https://doi.org/10.1016/j.engfracmech.2018.06.015
https://doi.org/10.1016/j.engfracmech.2018.06.015


  

Role of aggregate debonding on the tensile

response of concrete: A micromechanical

approach

Sudakshina Dutta a J M Chandra Kishen a,∗

aDepartment of Civil Engineering, Indian Institute of Science, Bangalore 560 012,

India, Phone: +91-80-2293-3117

Abstract

A micromechanics based model has been developed to understand the effect of

debonding of coarse aggregates from mortar on the macroscopic behavior of con-

crete under equibiaxial and uniaxial tension. Concrete is modeled as a two phase

composite at the meso-scale. The interface is characterized by a bilinear cohesive

law with softening. The elastic solutions of the stress and displacement fields due to

the separation of the aggregate from the mortar matrix are computed at the meso-

level. A homogenization scheme is implemented to obtain the overall behavior at

the macro-scale. Factors such as aggregate size, aggregate content, elastic properties

of the constituents and the interface properties are seen to affect the macroscopic

response of concrete.
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