
International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-9 Issue-2, July 2020 

766 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B3893079220/2020©BEIESP 
DOI:10.35940/ijrte.B3893.079220 
Journal Website: www.ijrte.org 
 

 
Abstract: Experimental investigations have been conducted on 

brick prism specimens to study its performance with the presence 
of reinforcement. Brick prisms were constructed using red bricks, 
fly ash bricks and concrete bricks with and without embedding 
steel reinforcement. Cement mortar with 1:5 and 1: 6 mixes have 
been used to build prisms. Concrete bricks of same sizes were 
casted in the lab and used after proper curing. Brick prisms were 
subjected to compressive force by Universal Testing Machine. 
Compressive strength of different types of brick prisms were 
compared and plotted. Compressive strengths were improved by 
embedding steel reinforcement in the brick works. Reinforced 
Concrete brick prisms contributed higher strength.  Reinforced fly 
ash brick prism contributed higher compressive strength than the 
red brick. By embedding reinforcements in the brick works, load 
carrying capacity and stability of brick works have been improved. 
Due to ductile properties of steel reinforcement, steel embedding 
brick works led to ductile and reduce brittle cracks. Overall 
performance of brick works improved by embedding steel 
reinforcement 

Keywords : Red bricks, fly ash bricks, concrete bricks, normal 
brick prisms, reinforced brick prisms, compressive strength.  

I. INTRODUCTION 

In this research, red bricks, fly ash bricks and concrete bricks 
were taken to experimental study. Cement mortar with mixes 
1:5 and 1:6 have been used to make prisms. Two types of 
prisms viz. normal brick prisms, reinforced brick prisms were 
constructed. Reinforcements can be used to improve ductile 
behavior of the brickwork. This will give beneficial to the 
occupants of the buildings. Strength of individual red brick, 
fly ash brick and solid brick were found 4.35 N/mm2, 9.75 
N/mm2 and 8.50 N/mm2. This research was mainly focused on 
compressive strength of three types of different bricks and 
two mixes. Amin Al-Fakih, et. al., (2018) [1] have been 
studied the behavior of the mortorless dry bed Joint and its 
behavior, Anna Brignola, et. al., (2008) [2] have identified the 
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shear parameters of masonry panels through the in-situ 
diagonal compression test research, Antonio Borri, et.al., 
(2011) [3], have been studied the shear behavior of 
unreinforced and reinforced masonry panels subjected when 
it was subjected to in situ diagonal compression, 
Antonio Borri, et. al., (2016) [4]  carried out shear tests  on 
masonry panels made of solid bricks retrofitted with a new 
technique based on the use of glass fiber-reinforced 
polymers (GFRP) grids inserted into a thermal insulating 
jacketing. Ayed HB, et.al. (2016) [5] have been conducted 
the research to study the mechanical behavior of interlocked 
blocks, Başak ZENGİN1, et.al. (2017) [6], carried out the 
research to study the effect of the bricks used in 
masonry walls on characteristic properties, Dawei 
Huang, et. al., (2020) [7] have been conducted the bond 
strength tests under pure shear and tension between masonry 
and sprayed mortar,   Gumaste, K.S., et. al., (2007) [8] have 
been studied the properties of brick masonry using table 
moulded bricks and wire-cut bricks of India with various 
types of mortars. They have been evaluated the strength and 
elastic modulus of brick masonry under compression for 
strong-brick soft-mortar and soft-brick strong-mortar 
combinations. Jasiński R, et. al., (2016) [9],  conducted the 
study of autoclaved aerated concrete masonry walls with 
horizontal reinforcement under compression and shear, Jose 
M. Adam, et. al., (2010) [10], discussed the outcomes of 
nonlinear finite element modelling of the tests looking for a 
deeper insight into the micromechanics of brickwork 
collapse.  Kaushik, H., et. al. (2007) [11],  have been studied 
the uniaxial monotonic compressive stress-strain behavior 
and other characteristics of unreinforced masonry and its 
constituents by several laboratory tests. Kunasegaram 
Sajanthan, et.al., (2019) [12], conducted the experiments to 
the prediction of compressive strength of stabilized earth 
block masonry, Marco Corradi, et,al., (2008) [13], have been 
studied the experimental evaluation of shear and also 
compared compression strength of masonry wall before and 
after reinforcement by deep re-pointing technique, McNary, 
W., et. al. (1985) [14], have been investigated the strength and 
deformation of clay‐unit masonry under uniaxial concentric 
compressive force. Nassif Nazeer, et, al., (2018) [15], have 
been conducted the research to study behaviour and strength 
assessment of masonry prisms, Piyawat Foytong, et,al., 
(2016) [16], carried the research to study the effect of brick 
types on compressive strength of masonry prisms, Radosław 
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conducted the research on the influence of bed joint 
reinforcement on strength and deformability of masonry shear 
walls,  Sarangapani, G., et. al., (2005) [18], have been 
investigated the bond strength on masonry compressive 
strength through an experimental program using local bricks 
and mortars, S Valerio Alecci, et, al., (2013)  [19], carried out 
the work to study shear strength of brick masonry walls 
assembled with different types of mortar, Valluzzi M.R., et, 
al., (2002) [20] have been conducted the experiment to study 
behavior of masonry panels strengthened by FRP laminates.  
 

1.1 Objective 
 The objective of this research is to study the 

compressive strength of brick prisms with three different 
types of bricks. The experiments involved to quantify the 
strength of brick prisms with two different mixes.  Also 
experiments were conducted to study the strength differences 
of brick prisms using steel reinforcement embedded in the 
middle of the prisms.  

II. MATERIALS 

 Materials used in this research were ordinary Portland 
cement confirmed 53 grade as per IS: 4031-1988. Natural 
river sand confirming to IS-383 zone II was used as fine 
aggregate. Locally available potable water confirming to IS 
456 was used. Normal red bricks, Fly ash bricks, solid bricks 
were used to built the brick specimens (Fig.1).  

III. PREPARATION AND CASTING OF BRICK 

PRISMS 

 In this study, cement mortars 1:5 and 1:6 mixes with 
mortar thickness 12 mm were used. Steel reinforcements with 
10 mm diameter HYSD bars used after two layers of bricks.. 
Construction of brick prisms, placement of steel 
reinforcements, making cavities and filling with sand and 
curing of specimens are shown in Fig. 2 to Fig. 3. 

IV. TEST SET UP AND TESTING OF THE 

SPECIMENS: 

              The specimens were tested in the structural 
engineering laboratory to study compressive strength of brick 
specimens. Normal brick specimens, specimens with 
reinforcement were tested separately. Two square steel plates 
used in the top and bottom of specimens to even distribution 
of loads. The test setup and testing of specimens are shown in 
Fig. 4  

V. BEHAVIOUR OF MASONRY BRICK PRISMS 

5.1 Compressive Strength: 

 5.1.1 Red brick specimens 

 Laboratory Tests were carried out to determine the 
compressive strength of normal, reinforced,. Brittle cracks 
were predicted during testing of normal prism. This was 
occurred by the brittle behavior of red bricks and cement 
mortar. Brittle fractures were found less in reinforced brick 
prism. This was obtained by embedding steel reinforcement in 
the middle of brick prism. Steel reinforcements contributed 
ductile behaviors to the prism. Load carrying capacity was 
found higher in the reinforced prim than the normal brick 

prism. Specimens with 1:5 mix contributed higher strength 
than the 1:6 mix. Higher bonding strength of 1:5 mix led to 
higher strength. The values of compressive strengths are 
shown in Table 1 to 4 and the behaviors are shown in Fig. 5 to 
12. 

5.1.2 Fly ash brick specimens 

 Investigations have been carried out to determine 
the compressive strength of normal, reinforced,  Bond 
strengths were found higher in fly ash brick prisms. This bond 
strength was led higher tensile strength in these brick prisms. 
The higher bonding capacity with cement mortar was led to 
higher compressive strength in fly ash brick specimens. In the 
three types of specimens, fly ash brick prism with embedded 
steel reinforcement contributed higher compressive strength.  

5.1.3 Concrete Brick Specimens 

 Investigations also have been carried out to determine the 
compressive strength of normal, reinforced, cavity concrete 
brick prism specimens. The bond strength was also higher in 
concrete brick with cement mortar. The bond strength and in 
addition to frictional resistance, the concrete brick prisms 
contributed higher strength in compression.. 

5.1. 4 Behavior of three types of normal brick specimens with 
1:5 mix 

 Compressive strength behavior of three types brick 
specimens were compared. The inherent behavior of concrete 
bricks, the concrete brick prisms were contributed higher 
strength than the other two types of brick specimens. The fly 
ash brick specimens contributed strength next to concrete 
specimens. Fly ash specimen contributed 90.07 percent 
higher than the red brick specimen. The variation of strength 
between red brick specimens and fly ash brick specimen was 
different from variation in strength between fly ash specimen 
and concrete brick specimen. Relationship of three types of 
normal brick specimens of 1:5 mix is  
 
  y = -0.473x2 + 3.688x - 1.136 with R² = 1,              (1) 

 Relationship of three types of reinforced brick specimens of 
1:5 mix is  

 y = -0.472x2 + 4.063x - 0.944 with R² = 1        (2) 

Relationship of three types of cavity brick specimens of 1:5 
mix is  

  y = -0.062x2 + 1.656x + 0.038 with R² = 1                
(3) 

5.1.5 Behavior of three types of normal brick specimens with 
1.6 mix 

 Compressive strength behavior was studied using 1:6 mix. 
Reinforced concrete brick prism obtained maximum strength 
than the other prism specimens. Fly ash obtained compressive 
strength higher than red brick prism and lower than the 
concrete prism. In the reinforced brick specimens, concrete 
brick prism contributed 123.12 percent higher compressive 
strength than red brick and 44.95 percent higher than fly ash 
prism. Fly ash specimen obtained 53.49 percent higher than 
red brick prism.  Relationship of three types of normal brick 
specimens of 1:6 mix is   
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  y = -0.189x2 + 1.514x + 0.376 with R² = 1            (4)    

Relationship of three types of reinforced brick specimens of 
1:6 mix is 

 y = 0.188x2 + 0.758x + 1.51 with R² = 1  (5) 

Relationship of three types of cavity brick specimens of 1:6 
mix is 

 y = -0.285x2 + 1.997x - 0.406 with R² = 1  (6) 

 

 

VI. FIGURES AND TABLES 

 6.1 list pf figures: 

   
 

Fig.1  Types of bricks     Fig.2:Casting of normal 
brick prism 

 

         
 
Fig.3: Casting of  Fig. 4 Testing of brick 

reinforced brick  prism  prism 
 
 

 
 

Fig. 5: Compressive strength of 1:5 normal brick 
specimen 

 
 

Fig. 6: Compressive strength of 1:5  reinforced brick 
specimen 

 

 
Fig. 7: Compressive strength of normal brick specimen 

with 1: 6 mix                               
 

 
  Fig. 8: Compressive strength of reinforced brick 

specimen with 1: 6 mix 
 

 
Fig. 9: Relationship of three types normal brick 

specimens of 1:5 mix 
 

 
Fig. 10: Relationship between compressive strength of 

reinforced concrete brick prism and mixes 
 

 
 

Fig. 11 Relationship between compressive strength of 
reinforced fly ash brick prism and mixes 
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Fig. 12 Relationship between compressive strength of 

normal concrete brick prism and mixes    
 
6.2 LIST OF TABLES: 

Table1:  Compressive strength of 1: 5 mix normal red 
brick specimen 

Table: 2 Compressive strength of 1:6 fly ash  normal 
brick specimen    

 
Table: 3 Compressive strength of 1:5 concrete normal 

brick specimen 
 

Table: 4 Compressive strength of normal brick specimen 
with 1:5 mix 

 
 

 
 
 
 
 
 

VII. CONCLUSION 

Brick wall is one of an important component in residential 
buildings. Brick walls are used as load bearing wall, partition 
wall as well as infill in the RCC frames. Load bearing wall is 
used for support vertical load and shear force along with RCC 
frames. Both vertical load carrying capacity and lateral load 
resisting capacity of brick wall are improved by introducing 
steel reinforcement in the brick wall. This concept was taken 
in this research to study the behavior of brick prisms by 
embedding steel reinforcement in the specimens.  
Reinforced brick prisms contributed higher compressive 
strength in all types of brick specimens. Steel reinforcements 

provided tension resistance capacity and acted as crack 
arresters. This was led to delayed crack propagation in the 
brick specimen. Reinforcement layers provided additional 
ductility and stiffness to the prisms. Inherent behavior of 
concrete led to higher strength in compression. Concrete 
bricks made good bonding with cement mortar mixes. With 
additional ductility and stiffness from steel reinforcement 
layers, concrete brick specimens contributed higher strength.  
The role of cement mortar ratio was also significant in 
compressive strength of prisms.  The cement mortar with 1:5 
mix made higher bonding with bricks, led to higher strength. 
Due to higher bonding and presence of steel reinforcements, 
specimens with 1:5 mix led to more strength than the other 
mix. Because of higher bonding capacity and frictional 
resistance capacity, concrete brick prisms led to more strength 
than fly ash and red brick prisms. Due to high bonding 
capacity of fly ash bricks, fly ash brick prisms led to higher 
compressive strength than the red brick prisms. Concrete 
brick prisms contributed better results than fly ash specimens 
and fly ash specimens contributed higher results than the red 
brick prisms in all the stages. The overall behavior of brick 
prisms were improved by embedding steel reinforcement in 
the specimens. 
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