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Abstract — Mortar, a vital component of masonry 

construction, holds bricks and other masonry components 

together. However, exposure to high temperatures can have a 

substantial impact on the properties and operation of the 

mortar. The effects of high temperatures on mortar are 

thoroughly analysed in this study, including details on the 

material's mechanical and physical properties, the reasons 

why these properties degrade at high temperatures, and 

possible solutions. The findings of this study can help 

engineers and architects design masonry structures that are 

stronger, more durable, and able to withstand exposure to 

high temperatures. 
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I. INTRODUCTION 

Masonry construction has been used for centuries and is still 

a popular building method because of its durability, fire 

resistance, and aesthetics. Mortar is an essential component 

of masonry construction because it provides the adhesive that 

keeps the bricks, stones, or other masonry units together. 

Mortar is made of cement, sand, and water; occasionally, 

additional components, such as lime or admixtures, are added 

to enhance its properties. Several environmental factors, 

including temperature, can affect masonry structures. High 

temperatures, such as those that occur during fires or other 

high-temperature events, can have a deleterious impact on the 

properties of mortar. The entire structure could collapse if the 

mortar loses its tensile strength and durability due to high 

temperatures.  

II. PROBLEM STATEMENT 

Investigating how high temperatures affect the characteristics 

of cement mortar is the issue at hand. Various situations, such 

as fires, industrial processes, or harsh environmental 

conditions, can result in high temperatures. Cement mortar 

experiences thermal stress and chemical alterations at high 

temperatures, which have a substantial impact on its 

mechanical, physical, and durability qualities. For concrete 

constructions to function well and maintain their structural 

integrity in high-temperature conditions, it is essential to 

comprehend the extent of these changes. In order to develop 

methods for designing and maintaining long-lasting and fire-

resistant concrete structures, the goal of this study is to 

evaluate the impact of high temperatures on key properties of 

cement mortar, such as compressive strength, tensile strength, 

permeability, porosity, and microstructural changes. 

III. OBJECTIVES 

1) To analysing fire resistance and insulation properties. 

2) To evaluate the microstructural changes. 

3) To contributes to improving the durability and safety. 

IV. PHYSICAL AND MECHANICAL PROPERTIES OF MORTAR 

In order for mortar to perform as intended in masonry 

construction, it needs to have specific mechanical and 

physical properties. These properties are significantly 

impacted by high temperatures. For instance, one study found 

that mortar's compressive strength decreased by 50% after 

one hour of exposure to 400°C.  Another study found that the 

modulus of elasticity of mortar decreased by up to 80% after 

two hours of exposure to temperatures of 1000°C.  

 Along with the strength and stiffness, exposure to 

high temperatures can affect the porosity and water 

absorption of mortar. A study found that masonry exposed for 

an hour to temperatures of 600°C absorbed water by up to 300 

percent more. The longevity of the mortar and, thus, the 

whole 

V. FACTORS INFLUENCING THE DETERIORATION OF MORTAR 

AT ELEVATED TEMPERATURES 

The composition of the mortar, the duration and intensity of 

the high-temperature exposure, and the presence of moisture 

are some of the variables that affect how mortar degrades at 

high temperatures. Particularly, the type and quantity of the 

mortar's constituent parts can have a considerable influence 

on how it responds to extreme heat. For instance, lime-based 

mortar can function better than mortar without lime at high 

temperatures. 

 Both the amount of time spent in high temperatures 

and their severity are important variables. In comparison to 

mortar that is consistently exposed to low temperatures, 

masonry that is briefly exposed to high temperatures may 

sustain less damage. At high temperatures, moisture can also 

speed the decomposition of mortar. 

VI. STRATEGIES FOR MITIGATING DAMAGE TO MORTAR 

On decrease the damage that hot temperatures bring on 

mortar, various strategies have been proposed. One of these 

is adding additives, such fibres or nanoparticles, to the mortar 

to improve its properties at high temperatures. The addition 

of refractory materials, such as fire clay, to the mixture is 

another way to increase mortar's performance at high 

temperatures. Insulation or thermal barriers can also help 

protect the mortar from exposure to high temperatures. 

VII. CONCLUSION 

In conclusion, exposure to high temperatures can 

significantly alter the mechanical and physical properties of 

mortar, which can result in the failure of masonry structures. 

The composition of the mortar, the length and intensity of the 

high-temperature exposure, and the presence of moisture all 

have a substantial impact on the degradation of mortar at high 

temperatures. To decrease the damage to mortar, a number of 

strategies have been proposed, including the use of additives, 
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refractory materials, heat barriers, and insulation. By 

considering how rising temperatures impact mortar, 

engineers and architects may create masonry projects that are 

more durable and long-lasting and can withstand high-

temperature exposure. More research is needed to better 

understand the long-term behaviour of mortar exposed to 

high temperatures and to develop mitigating strategies. 

REFERENCES 

[1] Ahmadi, B., & Vafai, A. (2017). Investigating the effect 

of temperature on the compressive strength of cement 

mortar. Construction and Building Materials, 142, 1-8. 

[2] Castro, J., Andrade, C., & Costa, A. (2016). Effect of 

high temperatures on the mechanical properties of 

cement mortar. Construction and Building Materials, 

105, 223-229. 

[3] Kamali-Bernard, S., Rahmani, E., & Talaei, M. (2015). 

Investigating the effects of high temperature on the 

physical and mechanical properties of mortar. Materials 

and Design, 85, 223-228. 

[4] Jiang, W., D., & Jin, L. (2019). Effect of high 

temperature on the performance of cement mortar with 

different contents of calcium aluminate cement. 

Construction and Building Materials, 203, 303-312. 

[5] Biswas, S., & Sasmal, S. (2015). Effect of high 

temperature on water absorption of cement mortar. 

Procedia Engineering, 125, 89-94. 

[6] Liew, K. M., J. L., & Hu, H. (2013). Nanofiber-

reinforced cementitious composites: A review. 

Composites Part B: Engineering, 44(1), 201-211. 

[7] Yan, W., Huang, B., & Li, H. (2017). Mechanical and 

thermal properties of lightweight refractory cement-

based composites containing expanded perlite and 

polypropylene fibers. Construction and Building 

Materials, 144, 633-640. 

[8] Azeredo, L. B., V. A. R., & Oliveira, M. J. R. (2019). 

Thermal barrier coating in masonry structures: State of 

the art. Construction and Building Materials, 199, 1-11. 


