Accepted Manuscript -

INTERNATIONAL JOURNAL OF

SOLIDS AND

Cohesive Frictional-Contact Model for Dynamic Fracture Simulations ST R U CTU R ES

under Compression

Hyunil Baek , Kyoungsoo Park

Stelios Kyriakides David Hills
Tre University of Tevas st Austin, USA Univesty of i

PIl: S0020-7683(18)30171-9

DOI: 10.1016/j.ijsolstr.2018.04.016

Reference: SAS 9972

To appear in: International Journal of Solids and Structures
Received date: 12 September 2017

Revised date: 30 March 2018

Accepted date: 22 April 2018

Please cite this article as: Hyunil Baek , Kyoungsoo Park , Cohesive Frictional-Contact Model for
Dynamic Fracture Simulations under Compression, International Journal of Solids and Structures
(2018), doi: 10.1016/j.ijsolstr.2018.04.016

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.ijsolstr.2018.04.016
https://doi.org/10.1016/j.ijsolstr.2018.04.016

Submitted for publication in International Journal of Solids and Structures

Cohesive Frictional-Contact Model for Dynamic Fracture

Simulations under Compression

Hyunil Baek; Kyoungsoo Park

Department of Civil and Environmental Engineering, Yonsei University, 50 Yonsei-=ro Seodaemun-gu,
Seoul 120-749, Korea

Version: March 30, 2018

Abstract:

In this study, a cohesive frictional-contact model is_developed by integrating the cohesive zone
model and the frictional-contact model to predict fracture behaviors under compression. In the
cohesive zone model, a potential-based model, hamed as the PPR model, is employed to define
the traction-separation relation. AArictional force is approximated using a Coulomb frictional
model, which accounts for a“stick/slip condition. A normal contact force is estimated by
employing a penalty method. “ln_Order to evaluate stable normal contact forces, penalty
parameters are defined-by intreducing non-dimensional contact parameters. This leads to less
sensitive error of eontact pressure with respect to the change in material properties and time
increments. Furthermore, an example of an earthquake rupture and masonry shear tests under
compression.are simulated using the proposed framework. The computational results
demonstrate that the cohesive frictional-contact model reproduces slip-weakening behaviors
along.a_fault plane and captures experimental shear stress-slip relations according to the change

in compressive stress on the fracture surface.
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