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Abstract— It is an experimental study of Compressive 

strength of high, low and Fly Ash bricks by pertaining the 

mortar mix constant. Hypothesis of the study is that under 

compressive loading masonry prism of fly ash bricks 

compared to low class brick with leaner mortar mix would 

explicit relatively better performance. The water absorption 

capacity, efflorescence, compressive strength of bricks was 

determined in this test. The comparison of Fly Ash brick 

with low class and high class brick in terms of water 

absorption capacity and efflorescence gave desirable results.   

Indeed the Fly Ash brick is not only an eco-friendly choice 

but also low energy consuming product.   
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I. INTRODUCTION 

The behaviour of brick and mortar in masonry under 

compression and the relative effect of their properties 

individually and as a whole unit has been investigated in 

many studies. The conclusions made are mostly that as 

mortar strength increases, prism strength increases as well. 

This assumption is followed exclusively by building codes 

(IS 1905,IBC Chapter 21). However, this has been agreed 

with strength units (Drysdale 1994) and in some cases it is 

contrary ( Gumaste 2007, Sarangapani 1992). A study by 

Samar Singhe (1992) found that with leaner mortars 

achieved higher bond strength than richer mortars and those 

that contain lime with dry laid bricks. Masonry being a most 

common type of home construction in India ( Murty 2012) 

and as clay bricks with compressive strength lower than 3 

MPa is commonly use in the country, this is a very 

important topic. The foremost purpose of this experimental 

study was to test the bricks of varied strength of same 

mortar mix. The compression testing machine of 2000kN 

capacity was used for The hypo theism taken here that 

weaker and lesser expensive mortar used for Fly Ash bricks 

shows similar masonry compressive strength as a higher 

quality bricks. The hypothesis follows the theory of a 

multiaxial stress state of bricks and mortar when part of a 

masonry assemblage in compression, see Figure 1, where 

the mortar is in triaxial compression and the bricks are in 

axial compression in the direction of the force vector and 

biaxial tension in the other two directions (McNary 1985). 

 

Fig. 1: Illustration of Multiaxial Stress Theory for Bricks 

And Mortar In A Compressed Prism (Mcnary 1985 

II. EXPERIMENTAL PROGRAM 

The burnt brick specimen used is mostly of dimension 

215mm x 105mm wherein that of fly ash brick is of 230mm 

x 105mm. The prism constructed is of five brick height. For 

simplicity the burnt brick of high class, low class and that of 

Fly Ash brick is denoted as H, L and F respectively. Water 

absorption test was performed on brick units to get 

information about the quality of bricks. Initial Rate of 

Absorption (IRA) test is not mandatory as per IS:3495 

(1992). Brick units were tested in a 2000kN universal 

testing machine keeping the vertically applied load 250kN. 

A mortar cube of 50mm x 50mm area has been casted to 

determine the compressive strength of   1:6 (cement: sand) 

mix. 

III. TEST SPECIMEN 

The preliminary tests such as water absorption, 

efflorenscence has been done on bricks. It was found that if 

the procedure is laid as per IS 3495 (Part 2) after immersion 

in cold water for 24 hours, W.A shall not be more than 20% 

by weight upto class 12.5 and 15% by weight for higher 

classes while the rating of efflorescence for class upto 12.5 

shall be „moderate‟ and that of higher classes shall be 

„slight‟. ( IS 1077-1992) . For compressive strength of brick 

unit the procedure is laid as per IS 3495 (Part 1) 

The bricks used here follows the requirement as per 

IS 1077-1992 & IS 12894-2002 for burnt clay bricks and fly 

ash bricks respectively. 

 
Fig. 2: Compressive Test of FlyAsh Brick 

Specime

n 

name 

No. of 

specime

n 

Water 

absorpti

on 

Efflorens

c- ence 

Compressi

ve strength 

N/mm
2 

H 6 5.45 % Slight 6.16 

L 6 10.45% Moderate 2.3 

F 6 12.13% Moderate 5.62 

Table 1: Summary of Test Results for Brick Units 
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For mortar mix of 1:6 (cement: sand) , the 

procedure is laid down according to IS 2250:1981. The 

compressive strength found is to be 6.29 N/mm2. According 

to IS 2250-1981 for 1:6 ratio is MM3 grade, the 

compressive strength at 28 days should be 3 N/mm2 to 5 

N/mm2.for the present study the result obtained of six 

specimen is 6.29 N/mm2. The water cement ratio is 0.76 for 

1:6 when flow table test was conducted. 

 
Fig. 2(a): 

IV. COMPRESSIVE BEHAVIOUR OF MASONRY 

Masonry being a non- elastic, non-homogenous and 

anisotropic material depicts quite different properties. 

During the compression test of masonry prism , the mortar 

tends to expand laterally more than the brick because of its 

lesser stiffness. The internal state of stress initiates vertical 

splitting cracks in bricks and this will lead to failure ( 

McNary and Abrams 1985; drysdale et al. 1994) 

 
Fig. 3: Compression Test on Brick Prism 

The results of this recent paper clearly show that 

the compressive strength of masonry with higher class brick 

units is higher than the lower class and fly ash brick 

masonry prisms. Though the Fly Ash brick compressive 

strength is not as high as that of high class brick, its 

performance compared to the lower class brick is much 

better. 

 
Fig. 3(a): 

The basic compressive stress of prism considering 

the correction factor of height to thickness ratio (Appendix 

B, Cl 5.4.1, IS 1905-1987) it is observed that the 

compressive strength is almost 4 to 4.5 times the basic 

compressive stress. 

 
Fig. 3(b): 

The graph showing the pattern of prism strength 

and that of brick strength is shown below 

 
Fig. 3(c): 

 
Fig. 3(d): 

 
Fig. 3(e): 
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The relation of prism strength for various brick and 

same mortar mix is represented below in the form of graph. 

 
Fig. 3(f): 

V. CONCLUDING REMARKS 

Failure of masonry prisms in majority were due to the 

formation of vertical splitting along the height of prism. It 

was also observed in some that failure of prism was due to 

the crushing of odd weaker brick unit. 

 
Fig. 4: Failure of Brick Prism 

Under the biaxial tensile compressive stresses, the 

prism strength was found to be dependent on the strength of 

masonry unit. (McNary 1985) . The compressive strength of 

fly ash may not be as comparable to that of high class brick 

but using the same in place of low class brick would give 

desirable strength. Fly ash bricks production does not 

require steaming and auto calving as burnt clay bricks as 

they can be cured by water itself. Since the firing process is 

avoided, it is a low energy consumption production. 

Commenting on the technology adopted for its production 

fly ash bricks are eco-friendly. 
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