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Masonry is one of the oldest and most widely used construction methods in the world due to low cost, wide access to 
materials, low demand to maintenance, experience and technology, isolation against temperature changes, fire resistance 
and construction easiness. Masonry structures are consisted commonly from units and mortar. Various types of materials 
were used for units and mortars that can be affected on the seismic performance of masonry walls. 

In this paper, the effects of brick types on the in-plane seismic behaviour of unreinforced confined masonry walls 
were numerically and experimentally evaluated. Two full scale confined masonry walls were tested under in-plane lateral 
cyclic loading. The first wall was constructed by solid clay bricks and the other one was constructed by hollow bricks. 
The material properties of surrounded ties and mortar element were considered equally in both experimental models. The 
stiffness, ductility, strength and mode of failure of the experimental models were determined and compared together. The 
experimental results showed that the failure mode of both walls was similar whereas the maximum strength of solid clay 
brick wall was greater than the hollow brick masonry wall. In the other hand, the strength parameter was dropped at lower 
displacement in solid brick masonry wall and ductility of this wall was so lower than the hollow brick masonry wall. The 
hysteresis response and the mode of failure of the hollow and solid brick masonry walls are shown in Figure 1 and Figure 
2, respectively.

Figure 1. Hysteresis curve of the solid brick and hollow brick masonry wall
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Figure 2. Hollow brick and solid brick masonry walls with bed-joint sliding failure 

The seismic performance of both experimented walls was calibrated by finite element analysis. Modelling of masonry 
is performed by two main approaches consist of micro-modelling and macro modelling. In this paper, the macro-modelling 
approach was used where all components are smeared into a homogeneous continuum. Macro-modelling created proper 
approximation of general behaviour of both experimental models in case of failure mode and maximum strength.
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