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An Estimation of Shear Capacity of Hexagonal Masonry Walls Under Cyclic Loading

g A Y 2 & B 79
Chang, Gug Kwan Seo, Dae Won Han, Tae Kyoung
Abstract

Masonry structures have been used throughout the world for the construction of residential buildings. However, from a
structural point of view, the masonry material is characterized by a very low tensile strength. Moreover, the bearing and
shear capacity of masonry walls have been found to be vulnerable to earthquakes.

In this study, to improve the seismic performance of masonry walls, hexagonal blocks were developed and six masonry
walls made with hexagonal block were tested to failure under reversed cyclic lateral loading. This paper focuses on an
experimental investigation of different types of wall with hexagonal blocks, i.e. walls with different hexagonal blocks and
with different reinforcing bar arrangements, subjected to applied cyclic loads. The cracking, damage patterns and
hysteretic feature were evaluated. Results from the hexagonal masonry wall were shown more damage reduction and less
brittle failure in comparison to the existing rectangular masonry walls.

Keywords : Unreinforced masonry wall, Lateral loads, Shear capacity, Hexagonal blocks, Shear walls
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(a) Existing masonry prism

(b) Hexagonal masonry prism

Fig. 1 Comparison of stress in the masonry prism models
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(a) Hollow type

(b) Solid type
Photo 1 Hexagonal blocks used for the walls

Table 2 Characteristics of block material
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Fig. 4 Cyclic loading

Table 4 Summary of test results
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Fig. 5 Experimental crack patterns for tests
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Fig. 6 Load—displacement relationships for test walls
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Fig. 8 Elastic, inelastic energy of specimens

Table 5 Energy evaluation for specimens
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Table 6 Shear stress of specimens

Table 7 Theoretical and experimental results
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Table 8 Summary of experimental wall series
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110 78
120 84
133 65
41 22
50 18
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