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ABSTRACT 

Masonry walls are widely used as load bearing and compartmentation elements due to 
their inherent fire resistance; however, their structural performance under fire exposure 
is governed by complex thermo-mechanical interactions that depend on masonry unit 
geometry, mortar configuration, and bonding arrangement. Despite extensive 
international research, experimental data on the fire performance of masonry 
constructed using locally available materials remain limited, particularly for Sri 
Lankan construction context. This study experimentally investigates the fire 
performance of load-bearing masonry walls using medium-scale wallette testing. Eight 
masonry wallettes (including the trial specimen) were constructed using three 
commonly used masonry unit types—smart bricks, polished bricks, and standard solid 
clay bricks—incorporating different mortar joint thicknesses and bond patterns. 
Specimens were exposed to one-sided heating following a time–temperature curve 
based on ISO 834 using a medium-scale laboratory furnace for a duration of 60 
minutes. The experimental program evaluated thermal response, vertical and lateral 
deformation behavior, visual damage characteristics, and residual compressive 
strength after cooling. The results showed that all masonry wallettes maintained 
unexposed surface temperatures below commonly referenced insulation limits under 
the applied heating conditions. A consistent trend was observed indicating that 
increased mortar joint thickness was associated with higher internal temperatures and 
greater vertical and lateral displacements. Bond pattern exhibited a secondary 
influence, with Flemish bond demonstrating comparatively improved deformation 
control relative to stretcher and English bonds. Smart brick masonry showed 
comparatively greater strength degradation after fire exposure, while polished and 
standard brick masonry retained higher residual compressive capacity, reflecting the 
influence of unit geometry and brick–mortar interaction. Overall, the findings indicate 
that masonry fire performance is governed by the combined effects of unit type, mortar 
configuration, and bonding arrangement. The study provides experimental evidence 
relevant to locally available masonry systems and demonstrates the suitability of 
medium-scale testing for comparative performance-based fire evaluation. 

Keywords: Fire performance, Medium-scale testing, Thermal behavior, Masonry 
walls, Post-fire residual strength 
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