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Abstract. Brick masonry remains a fundamental component in construction due to its durability and adaptability. This 

study examines the effects of varying mortar mix ratios and bed joint thicknesses on the compressive strength of brick 

masonry prisms. High-quality, hand-moulded clay bricks were used with Portland Pozzolana Cement and locally sourced 

river sand to prepare prisms with different mortar ratios (1:4, 1:6, 1:8) and joint thicknesses (10mm to 30mm). The prisms 

were cured for 28 days and tested using a 500 kN servo hydraulic actuator. Results indicate that a 1:4 mortar mix 

combined with a 15mm joint thickness yields the highest compressive strength. Additionally, the study found that mortar 

strength significantly influences prism performance, and failure typically occurs through shear or gradual mechanisms. 

These findings emphasize the importance of optimizing both mix proportions and construction details to enhance masonry 

strength and performance. 

 

Keywords: Brick masonry, mortar mix ratio, joint thickness, compressive strength, masonry prism, shear failure, structural 
performance 

 

1. INTRODUCTION 
Masonry is one of the oldest building materials known to man and is believed to have been in use for over 
6000 years. Construction using masonry remains relatively popular in many parts of the world and is practiced 
widely even today. Masonry is composed of two different materials namely: the masonry units and the mortar 
phase. Brick masonry is a highly durable form of construction. It is built by placing bricks in mortar in a 
systematic manner to construct solid mass that withstand exerted loads The strength of used and, on the 
mortars, on the other hand, depends on the granulometry, workmanship of the material water /cement ratio. 
The mortar acts homogeneously in masonry prisms constructed with strong mortar and damage attributable to 
strain occurs along the joint. The adherence between the masonry unit and the mortar used in wall production 
affect wall behavior. 
 

 
2. MATERIALS USED 
Bricks: Brick is one of the primary materials used in this study. The clay bricks used are of good quality as per 
Indian Standard IS 1077:1992 classification. The clay bricks are hand-moulded and have non-modular size. 
The bricks which are uniform in colour with sharp corners and smooth faces are selected for the study. 
Sand:The locally available river sand is used for making mortars conforming to the specifications of Indian 
Standard IS: 2116:1980. 
Cement:Portland Pozzolana Cement is used in the present study for preparing mortar.  
Water:Potable drinking water is used in this experiment. 
 
3. METHODOLOGY 
In first stage the materials collected which are required for this project and tested the physical properties of 
Bricks, Sand and Cement as per IS code Recommendations. After finding all the physical properties the 
selection of Mortar Mix ratio as per IS 1905-1987. The basic tests on Selected mortar ratio as per IS 2250-
1981. The test is Consistency of masonry mortar for find W/C ratio and Compressive strength of Mortar. 
In second stage the preparation of Masonry prism using materials are Bricks and Cement Mortar, The stacking 
of bricks one over other with mortar in between. The prisms allowed to Cure for 28 days and tested in Servo 
Hydraulic Actuator 500KN capacity. By this machine we can Analysis the prisms by taking Load/ 
Displacement and Stress. 
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3.1 PREPRATION OF PRISM 
Prism specimens were prepared each consisting of five brick units bonded by mortar which was also filled in 
the holes of the bricks to enhance the bond between bricks units and avoid the failure by separation of the 
units. prisms were prepared by varying the mortar thickness and mortar ratio . 
 
 

4. RESULTS AND DISCUSSION 

4.1 PROPERTIES OF MATERIALS 
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4.2   TESTS RESULTS OF PRISMS 
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4.7   DISCUSSION OF RESULTS 

 From Test Results the Mix Ratio 1:4 give more strength than 1:6 and 1:8. 

 The Prism Strength increased with increase in Mortar strength. 

 In   All  Mix Ratio 15mm thick mortar joint give more strength than  10mm, 20mm, 25mm, 
30mm. 

 The Mortar strength and Brick strength Influences on Prism Strength. If mortar strength is more than 
strength is more. 

 The Failure of Prism Observed that Shear failure and Gradually failure of Prism. 

 Minimum Displacement Observed at 14mm in 1:4 Mix of 20mm thick,11mm in 1:6 Mix of 20mm thick 

and 10.5mm in 1:8 Mix of 10mm. 
 

 
CONCLUSIONS 

 It is observed that the average Compressive strength of bricks is 5.3 N/mm2 and Water 
absorption of brick is 20.1%. Satisfies the limits mentioned in IS 3495. 

 The warpage of bricks 2mm and dimensions of bricks length 4.5m, width 2.1m and 
Height 1.42m. Satisfies the required limitations. 

 Compressive strength of mortar for grade of masonry mortar MM7.5, MM3.0 and 
MM0.7 are respectively 9.34 N/mm2 , 5.34 N/mm2 and 1 N/mm2 . Satisfies the limits 
mentioned in IS 2250. 

 There is no Influence of 25and30 mm Mortar thickness on strength of Burnt Brick 
Masonry Prism. 

 The Masonry Mortar Bed thickness of 10mm,15mm and 20mm Influenced more on 
Strength of prism. 

 Among all results the 15mm thick mortar give more strength in all Mortar Mix Ratio. 

 MM-7.5 Mortar Mix give more strength than MM-3.0 and MM-0.7. 
 The Failure of Prism Observed that Shear failure and Gradually failure of Prism. 
 Minimum Displacement Observed at 14mm in 1:4 Mix of 20mm thick,11mm in 1:6 

Mix of 20mm thick and 10.5mm in 1:8 Mix of 10mm. 

 Maximum Displacement Observed at 22mm in 1:4 Mix of 25mm thick,21mm in 1:6 
Mix of 25mm thick and 16mm in 1:8 Mix of 30mm. 
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