Accepted Manuscript

e 8

materials

DESIGN

Shear response of partially-grouted reinforced masonry walls with
a central opening: Testing and detailed micro-modelling

Sebastian Calderdn, Cristian Sandoval, Oriol Arnau

PII: S0264-1275(17)30019-9

DOI: doi: 10.1016/j.matdes.2017.01.019
Reference: JMADE 2660

To appear in: Materials & Design

Received date: 11 October 2016

Revised date: 6 January 2017

Accepted date: 9 January 2017

Please cite this article as: Sebastian Calderon, Cristian Sandoval, Oriol Arnau , Shear
response of partially-grouted reinforced masonry walls with a central opening: Testing
and detailed micro-modelling. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Jmade(2017), doi: 10.1016/
j.matdes.2017.01.019

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.


http://dx.doi.org/10.1016/j.matdes.2017.01.019
http://dx.doi.org/10.1016/j.matdes.2017.01.019
http://dx.doi.org/10.1016/j.matdes.2017.01.019

Shear response of partially-grouted reinforced masonry walls with a
central opening: Testing and detailed micro-modelling

Sebastian Calderdn?, Cristian Sandoval®™", Oriol Arnau®

% Department of Structural and Geotechnical Engineering. Pontificia Universidad Catdlica de Chile.
Casilla 306, Correo 22. Santiago, Chile.

® School of Architecture. Pontificia Universidad Catélica de Chile. Casilla 306, Correo 22.
Santiago, Chile.

¢ Department of Structural Engineering. Instituto de Ingenieria. Universidad Nacional Auténoma de
México.

ABSTRACT

Openings can have a significant effect on the seismic response of partially grouted reinforced
masonry (PG-RM) walls. Despite this, very few investigations have been carried out to study their
influence. Accordingly, this paper presents the results of an experimental and numerical research
project aimed at increasing the knowledge of the shear response of PG-RM walls with openings.
The experimental program includes test results of three full-scale walls (one solid wall and two
perforated walls with a central window) tested under cyclic lateral loading up to failure. In
addition, a complete characterization of the constituent materials and their interfaces is reported,
with an emphasis on the experimental data needed for implementing advanced numerical models.
The results obtained are used to validate a numerical model based on the detailed micro-modelling
approach. Once validated, the models are used to conduct a sensitivity analysis that considers
opening size variation and the horizontal reinforcement ratio at piers. The results show that a rise in
the pier horizontal reinforcement ratio leads to an increase in shear strength and displacement
ductility of the entire wall, while an increase in the pier aspect ratio decreases the shear strength
and increases the displacement ductility in the entire wall.
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