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Abstract:

This paper presents the results of in-plane dynamic tests of masonry walls. Five half-scale walls
were built, using half-scale hollow clay brick units. Two mo- ment/shear ratios (1.4 (slender) and 0.7
(squat)) and two mortar types (M2.5 and M9) have been investigated. Four walls were tested as Un-
Reinforced Masonry (URM) walls. The fifth wall was specially designed to study the shear behavior of a
slender masonry wall. This was achieved by applying two vertical plates of carbon fiber reinforced poly-
mers (CFRP) on a single side of the test specimen. These CFRP plates increased the specimen’s flexural
strength with minimal increment in its shear strength. The test specimens were subjected to a series of
synthetic earthquake motions with increasing intensities on a uni-axial earthquake simula- tor. The test
results show that the walls behavior is highly dependent upon the moment/shear ratio and level of the
normal force, with material properties playing a smaller role. For slender URM specimens, the behavior
was domi- nated by rocking. For other specimens, the behavior was dominated by mixed modes of failure
(shear and flexural). The average cracking drifts were 0.06% for slender speci- mens and 0.08% for squat
specimens. Also, the maximum measured drifts were 0.76% for slender URM specimens and 0.33% for
other specimens. The cracking load ranged from 65 to 77% of the ultimate load for slender and squat walls,
respectively. In addition, the lateral resistances of the specimens were compared with the prediction using
exist- ing simple models. In the case of slender URM specimens, the measured lateral resistances were
approximately 97% of the calculated flexural strengths. In case of squat speci- mens, the measured lateral
resistances ranged from 104% to 166% of the predicted shear strengths and 85% of the predicted flexural
strengths. For the slender specimen with CFRP, the measured lateral resistance was approximately 78% of
the predicted shear strength.

To purchase full article: Please use this direct link to purchase the TMS Journal Volume of this
article, Volume 23, Issue 1: https://masonrysociety.org/product/tms-ejournal-vol-23-no-1/

Otherwise, consider becoming a TMS member for full access to all TMS Journal articles:
https://masonrysociety.org/membership/#join

DOI: 10.70803/001¢.138950

1 TMS member, Postdoctoral research fellow, Dept. of Civil and Environmental Engineering, The University of
Auckland, Private bag 92019, New Zealand. Former PhD. candidate, Ecole Polytechnique Fédéral de Lausanne
(EPFL), Switzerland, melg003@ec.auckland.ac.nz.

2 Lecturer, Applied Computing and Mechanics Laboratory (IS-IMAC), Ecole Polytechnique Fédéral de Lausanne
(EPFL), Switzerland.

% Former professor, Structural Concrete Laboratory (ISBETON), Ecole Polytechnique Fédéral de Lausanne (EPFL),
Switzerland.


https://masonrysociety.org/product/tms-ejournal-vol-23-no-1/
https://masonrysociety.org/membership/#join

