
Proceedings of the  7th International Conference on Mechanics and Materials in Design, 

Albufeira/Portugal 11-15 June 2017. Editors J.F. Silva Gomes and S.A. Meguid. 

Publ. INEGI/FEUP (2017) 

-1629- 

 

PAPER REF: 6639 

 

 

INVESTIGATION AND ANALYSIS OF BEHAVIOUR PARAMETERS 

OF LOADED STRUCTURAL MASONRY PANELS EXPOSED TO 

HIGH TEMPERATURES IN SMALL SCALE TESTS 
 

Julia Menegon, Angela Gaio Graeff, Luiz C.P. Silva Filho
(*)
 

Laboratório de Ensaios e Modelos Estruturais (LEME), Departamento de Engenharia Civil (DECIV), Escola de 

Engenharia, Universidade Federal do Rio Grande do Sul (UFRGS), Brasil. 
(*)
Email: lcarlos66@gmail.com  

 

 

ABSTRACT 

This work analyses data of load-bearing clay hollow-brick masonry samples exposed to high 

temperatures and thermal expansions restraints. The results discussed here were obtained 

using small scales tests, in which 90x80 cm masonry panels were subjected to vertical loads 

and horizontal restrictions. The strength of the joint mortar and the geometry of masonry unit 

were varied in order to change the relative rigidity of each element, to check if the increase in 

mortar joint strength would have significant effect in the masonry unit stress, opening up the 

possibility of cracking or spalling of the front partition of the units. It was investigated the 

transversal displacements of the non-exposed side of the walls. The preliminary test results 

show a tendency of reverse bowing in all tests samples. 
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INTRODUCTION 

The behaviour of structural masonry panels under load and fire conditions is still an open 

question that needs further knowledge. The characteristics of the masonry unit and the mortar 

joint are significantly affected by the action of high temperatures in a fire situation. 

Furthermore, additional internal forces can occur in the fire-affected component due to the 

significant restraint of the thermal expansions from cooler areas surrounding it (SUN et al., 

2011). Shieids et al. (1988) and Nguyen e Meftah (2012) have analyzed the paths of thermal 

deflection of masonry walls and observed that the peak of deflection, for a given situation, 

depends on their boundary conditions. That means that the edge restraint leads to different 

behavior of the element. Based on this facts, this work was carried out with the purpose of 

verify the influence of boundary restraint conditions on the behavior of small masonry walls 

under combination of axial compression loads and high temperature exposure. 

A total of six 90x80 cm masonry panels were tested, two samples for each configuration (“a” 

and “b”), employing three different units’ geometry. The first one (B1) was a clay block of 

dimension 29x19x14 cm (length x height x thickness), 7MPa strength. The second (B2) was 

10MPa strength and same dimension, and the last one (B3) was 19cm thick and also 7MPa 

strength. The strength of the mortar used in joints followed the units’ resistance, being 4MPa 

strength for the walls built with B1 and B3, and 6MPa strength for those with B2 blocks. The 

internal furnace heating rate was based on the standard time/temperature curve. The furnace 

reached during the tests up to 900°C, and this temperature was kept for 4 hours. The restraint 

and the axial load were applied by the use of hydraulic system. 
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RESULTS AND CONCLUSIONS 

The data gathered (Fig. 1) shows a tendency of rapid increase in displacements at the early 

stage of heating towards the exposed face, as would be expected. This behavior is followed by 

a short stabilization of the displacement evolution. Finally, a change in the buckling direction 

is observed, and the walls have their displacement shifted toward the non-exposed side. This 

phenomenon is called “Reverse Bowing”. The displacement registered at the center of the 

wall (R2) was always bigger than that at the bottom right corner (R3) and sometimes similar 

to the upper left corner displacements (R1), and, in general, bigger for the B3 walls. 
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Fig. 1 - Out-of plane displacements of walls samples built up with block B1 (A), B2 (B) 

and B3 (C). 
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