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Abstract: Hollow reinforced concrete block are generally 
used in modern construction for many purpose such as 
masonry work, cavity wall, construction of bridges, etc. 
The hollow reinforced concrete block are generally not 
closed from all sides, but our present  model hollow 
reinforced concrete block is closed from all sides so that it 
can be placed in any orientation as per the requirements. 
In the present work wherein the hollow reinforced 
concrete block are reinforced with continuous steel wire 
for strength enhancement and hollow space is created at 
the centre by incorporating the recycled plastic 
balls/HDPE ball of spherical shape which offer good sound 
and thermal insulation property with the help of 
traditional construction material. Our presented hollow 
concrete block offers many more advantages such as 
strength, durability, impermeability, sound and thermal 
insulation property and also eco- friendly. 

Keywords: Hollow Reinforced Concrete Block, Compressive 
Strength, Flexural Strength, HDPE Balls, Mild Steel 
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1.INTRODUCTION  

In modern construction, a hollow reinforced concrete 
blocks are the most important and common member used 
for wall construction  in our country. These days, hollow 
concrete blocks are quite commonly used in structure. The 
purpose of this project is to study the properties, 
applications, and manufacturing process of hollow 
reinforced concrete blocks. The aim is to highlight their 
significance in modern construction. In the present hollow 
reinforced concrete block we used the traditional 
construction material reinforced with continuous steel 
wire for strength and created hollow space inside by 
introducing recycled plastic ball/HDPE ball. 

1.1 MATERIAL  

1. CEMENT (OPC 53) 
2. CRUSH STONE DUST 
3. COURSE AGGREGATE (6mm) 
4. STEEL WIRE ( 2,3,4mm dia.) 
5. RECYCLED PLASTIC BALL / HDPE BALL 

1.2 PROPERTIES OF CONCRETE 
 

1. Cement  

Specific gravity: 3.15 (Density bottle method) 
2. Crush stone dust  

 Specific gravity: 2.4 

  Fineness modulus: 2.83 

3. Course Aggregate  
 Specific gravity: 2.68 
  Fineness modulus: 6 

 

2. METHODOLOGY 
 
DESIGN OF HOLLOW REINFORCED CONCRETE BLOCK  

Apart from changing the mix of the concrete, the design of 
hollow reinforced concrete block also includes 
modification in the design is like the hollow space is 
created inside the block by incorporating recycled plastic 
ball/HDPE ball and the continuous steel wire  is provided 
around the recycled plastic/HDPE ball to enhance the 
tensile and compressive strength. (shown in fig. 1 & 2) 

MOULD SELECTION AND CREATION  

We prepared the mould of size 600mmX200mmX200mm 
for flexural strength test and use the mould size of 
150mmX150mmX150mm for compressive strength test. 

PROPORTIONING  

The proportioning of the concrete mix is as per the grade 
M10-1:3:6, M15-1:2:4 and M20- 1:1.5:3. The water-cement 
ratio of 0.45 by weight is used for hollow reinforced 
concrete block. 

MIXING 

 The mixing of cement, crush stone dust, and course 
aggregate as per the proportion of concrete M10,M15 & 
M20 use the water 0.45 as water-cement ratio. The 
prepared mix is discharged from the mixer and consumed 
within 30 minutes. 

PLACING AND COMPACTING  

Poure  the concrete mix into the mould and place the 
recycled plastic ball/HDPE ball wrapped in continuous 
steel wire at the centre of mould, pour the concrete  from 
all sides and maintain the cover 25mm from all sides for 
block and 50mm for bricks. 
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Make sure it is leveled evenly and compacted either by 
using vibrating machines or by hands. The purpose of 
compacting is to fill air gaps with concrete as a whole 
without the movement of free water through the 
concrete.(fig.no.3,4,6) 

CURING  

After setting of concrete block, the blocks are then 
unmould and are immersed in the water tank for 28 days 
to complete the process of curing. (fig. no.4) 

DRYING AND TESTING  

After  the process of curing the blocks should be allowed 
to dry out, generally it should be placed in dry area to 
reduce moisture content. After blocks are dried 
compressive and flexural strength test is to be conduct on 
the hollow reinforced concrete blocks and results are 
prepared.(fig.no.-7,8) 

 

 
 fig. no. 2-  steel frame          fig. no. 4- curring 
 

fig. no. 6- compaction 

fig. no.7- unmould and draying 
 
COMPRESSIVE STRENGTH TEST 
Compressive strength is the ability of a material or 
structure to withstand loads that tend to reduce size. It is 
measured by applying a compressive force to a material 
and determining how much force it can take before it fails 
or breaks. 

 
FLEXURAL STRENGTH TEST 
Flexural strength is the ability of a material to resist 
bending of flexing. It represents the maximum stress on 
the tension face of beam at the moment of the failure. 

 
 
 
 
 
 
          
 
 
 
                

Fig. no. 8- drying process 
 
3.RESULTS  
 
We are  prepared two types of hollow reinforced concrete 
blocks in different sizes for the compressive test and 
flexural test, 

we casted 27 blocks of size  150mmX150mmX150mm 9 
blocks each for M10, M15, and M20, using different mild 

 fig. no. 1 -design of steel 
                                                  

    fig. no. 3-ball placing                  

fig. no. 5- HDPE ball with steel wrapped placing 
                    in mould 
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steel wire diameter 2mm,3mm,4mm respectively for 
compressive strength test 

For the flexural strength test casted 3 reinforced concrete 
bricks of size 600mmX200mm X200mm with 2mm mild 
steel wire. 

 

 

Table No. 1,2,3:  Weight of hollow reinforced concrete 
block are compared with solid concrete block. 

Table No. 4,5,6: Compressive strength of hollow 
reinforced concrete block result are compared with the 
AAC block. 

Table No. 7: Flexural strength of hollow concrete brick 
are compared with AAC block. 

Compressive strength and flexural strength are increased 
as compared  to AAC block. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SR. 
NO 

WT. OF  
SOLID 
CONCRETE 
BLOCK 

DIA. OF MILD 
STEEL WIRE 

WT. OF  
NOVEL 
HOLLOW 
CONCRETE 
BLOCK 
 [M10] 

%REDUCTION 
HOLLOW 
BLOCK 
W.R.T. 
 SOLID CONCRETE BLOCK 

AVERAGE % 
REDUCTION 

1. 8.66 KG 2mm 6.4 kg 26.09 %  
26.89 % 2. 8.54 KG 2mm 6.4 kg 25.05 % 

3. 8.8 KG 2mm 6.2 kg 29.54 % 

 
1. 8.88 KG 3mm 6.3 kg 29.05 %  

30.27 % 2. 9 KG 3mm 6.1 kg 32.22 % 

3. 8.8 KG 3mm 6.2 kg 29.54 % 

 
1. 8.9 KG 4mm 6.1 kg 31.46 %  

30.72 % 2. 8.72 KG 4mm 6.1 kg 30.04 % 

3. 8.8 KG 4mm 6.1 kg 30.68 % 

SR. 
NO 

WT. OF  
SOLID 
CONCRETE 
BLOCK 

DIA. OF MILD 
STEEL WIRE 

WT. OF  
NOVEL 
HOLLOW 
CONCRETE 
BLOCK 
 [M15] 

% REDUCTION  
HOLLOW 
BLOCK 
W.R.T. SOLID 
CONCRETE 
BLOCK 

AVERAGE % 
REDUCTION 

1. 8.66 KG 2mm 6.5 kg 24.94 %  
25.16 % 2. 8.54 KG 2mm 6.4 kg 25  % 

3. 8.8 KG 2mm 6.55 kg 25.56 % 
 

1. 8.88 KG 3mm 6.6 kg 25.67 %  
25.76 % 2. 9 KG 3mm 6.5 kg 27.77 % 

3. 8.8 KG 3mm 6.7 kg 23.86 % 
 

1. 8.9 KG 4mm 6.7 kg 24.71 %  
24.67 % 2. 8.72 KG 4mm 6.5 kg 25.45 % 

3. 8.8 KG 4mm 6.7 kg 23.86 % 

WEIGHT COMPARISON 

 

TABLE NO. – 2 [M15] Weight comparison 

TABLE NO. -1 [M10] Weight Comparison 
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TABLE NO. – 3 [M20] Weight comparison 

 

TABLE NO.  -4: compressive strength (M10) 

 
TABLE NO.  – 5: compressive strength (M15) 

 

 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

SR. 
NO 

WT. OF  SOLID 
CONCRETE 
BLOCK 

DIA. OF MILD  
STEEL WIRE 

WT. OF NOVEL 
HOLLOW CONCRETE 
BLOCK  [M20] 

% REDUCTION HOLLOW 
BLOCK W.R.T. SOLID 
CONCRETE BLOCK 

AVERAGE % 
REDUCTION  

1. 8.66 KG 2mm 6.66 KG 23.09 %  

24.42 % 
2. 8.54 KG 2mm 6.54 KG 23.09 % 
3. 8.8 KG 2mm 6.4 KG 27.02% 

 
1. 8.88 KG 3mm 6.86 KG 22.52%  

22.48 % 2. 9 KG 3mm 6.9 KG 23.33 % 
3. 8.8 KG 3mm 6.9 KG 21.59 % 

 
1. 8.9 KG 4mm 6.92 KG 22.24 %  

22.44 % 2. 8.72 KG 4mm 6.72 KG 22.9% 
3. 8.8 KG 4mm 6.84 KG 22.2 % 

SR. 
NO 

AAC 
BLOCK 

DIA. OF MILD  
STEEL WIRE 

NOVEL HOLLOW 
CONCRETE BLOCK 
 [M10] 

% INCREASE M20 NOVEL  
HOLLOW BLOCK W.R.T.  
AAC BLOCK 

 AVERAGE % 
STRENGTH 
 INCREASE 

1. 4.97 N/mm2 2mm 8.8 N/mm2 77 %  
77.59 % 2. 5.11 N/mm2 2mm 9.6 N/mm2 87.86 % 

3. 5.24 N/mm2 2mm 8.8 N/mm2 67.93 % 
 

1. 5.33 N/mm2 3mm 8.8 N/mm2 65.10 %  
73.63 % 2. 4.96 N/mm2 3mm 9.3 N/mm2 87.5 % 

3. 5.1 N/mm2 3mm 9.5 N/mm2 86.27 % 
 

1. 5.2 N/mm2 4mm 10.4 N/mm2 100 %  
95.2 % 2. 6.3 N/mm2 4mm 10.2 N/mm2 61.9 % 

3. 4.96 N/mm2 4mm 11.1 N/mm2 123.7 % 

SR. 
NO 

AAC 
BLOCK 

DIA. OF MILD  
STEEL WIRE 

NOVEL HOLLOW 
CONCRETE BLOCK 
 [M15] 

% INCREASE M20 NOVEL 
 HOLLOW BLOCK W.R.T.  
AAC BLOCK 

AVERAGE % 
STRENGTH  INCREASE 

1. 4.97 N/mm2 2mm 13.7 N/mm2 175 %  
167 % 

2. 5.11 N/mm2 2mm 13.1 N/mm2 156 % 

3. 5.24 N/mm2 2mm 14.2 N/mm2 170 % 

 
1. 5.33 N/mm2 3mm 13.1 N/mm2 145 %  

161.66 % 
2. 4.96 N/mm2 3mm 14.4 N/mm2 190 % 

3. 5.1 N/mm2 3mm 12.8 N/mm2 150 % 

 

1. 5.2 N/mm2 4mm 16 N/mm2 207 %  
177.6 % 

2. 6.3 N/mm2 4mm 13.4 N/mm2 112 % 

3. 4.96 N/mm2 4mm 15.6 N/mm2 214 % 
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TABLE NO. -6: compressive strength (M20) 

 
TABLE NO. – 7: Flexural strength[M20] 

 

Compressive test on hollow concrete block 
 

 

 

 

 

 

 

 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

SR. 

NO 

AAC 

BLOCK 

DIA. OF MILD 

STEEL WIRE 

NOVEL HOLLOW 

CONCRETE BLOCK 

  [M20] 

% INCREASE M20 NOVEL 

 HOLLOW BLOCK W.R.T. 

 AAC BLOCK 

AVERAGE % 

STRENGTH  INCREASE 

1. 4.97 N/mm2 2mm 12.8 N/mm2 157.54 %  

129.07 % 2. 5.11 N/mm2 2mm 12 N/mm2 134.83 % 

3. 5.24 N/mm2 2mm 10.2 N/mm2 94.84 % 

 

1. 5.33 N/mm2 3mm 10.2 N/mm2 91.36 %  

99.23 % 2. 4.96 N/mm2 3mm 11.11 N/mm2 123.99 % 

3. 5.1 N/mm2 3mm 9.3 N/mm2 82.35 % 

 

1. 5.2 N/mm2 4mm 12.4 N/mm2 138.46 %  

109.33 % 2. 6.3 N/mm2 4mm 9.3 N/mm2 47.61 % 

3. 4.96 N/mm2 4mm 12 N/mm2 141.93 % 

SR. 

NO 

 AAC  

 BLOCK 

DIA. OF MILD 

STEEL WIRE 

 NOVEL HOLLOW 

CONCRETE BLOCK 

% INCREASE W.R.T. AAC 

 BLOCK 

AVERAGE % STRENGTH  

INCREASE 

1. 1.9  N/mm2 2mm 2.5  N/mm2 24 %  

 

41 % 

2. 1.82  N/mm2 2mm 4.6  N/mm2 60 % 

3. 1.98  N/mm2 2mm 3.25  N/mm2 39 % 

Fig. no. 9- compressive test

  
 
Fig. no. 10- compressive test  
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effectiveness of the steel reinforcement in bending and 
tensile strength. 
 
This hollow reinforced concrete block provide better 
thermal and sound insulation properties due to hollow 
space present inside the block. 
 
The overall study concludes that hollow reinforced 
concrete blocks reinforced with mild steel wire around 
recycled plastic ball/HDPE balls can be a strong, durable, 
and sustainable alternative to traditional solid or AAC 
blocks.  
 
These blocks offer improved structural performance and 
can be placed in any orientation. 
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Flexural test on hollow concrete brick

 Fig. no. 11- flexural strength

Due to that the cost of M15 grade is less than the M20 
grade block, which is also economical. 
 
In flexural strength of hollow reinforced concrete blocks 
also improved significantly and this demonstrates the 

 
This work focused on the development and testing of 
hollow reinforced concrete blocks made by incorporating 
recycled plastic balls/HDPE balls and continuous 
reinforcing them with steel wire of varying diameters 
(2mm, 3mm, and 4mm).  
 
The aim of work, to reduce the weight of the blocks while 
enhancing compressive strength for structural use.  
  
Our work shows that the weight of hollow reinforced 
concrete block is very less than solid concrete block. 
 
Our work shows that the compressive strength of hollow 
reinforced concrete block is significantly more than 
compressive strength of conventional AAC block. 

 
Our work also shows the compressive strength of M15 
grade concrete is more than M20 grade concrete. 

 Fig. no. 12- flexural strength

  
3. CONCLUSIONS 

https://doi.org/10.1016/j%20.applthermaleng.2008.06.003
https://doi.org/10.1016/j%20.applthermaleng.2008.06.003
https://www.astm.org/Standards/C140.html
https://share.google/qzxvIxL0bPwypEGes
https://share.google/74uwcksCf0bWvuqje
https://share.google/mExl1cxTUDaGJGFUf


          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                 Volume: 12 Issue: 06 | Jun 2025                  www.irjet.net                                                                     p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 1102 
 

is.2572.2005.pdf 
https://share.google/Jmymp66SZCiz4rPpS 

[9] Hollow Concrete Blocks-A New Trend V. M. Thorat 1, 
Mahesh Papal 2, Vivek Kacha 3, Tushar Sarnobat 4 
Swapnil Gaikwad5 C0505_01-1926.pdf 
https://share.google/wmFXkATSF2lBiYeF4  

[10] A Review Study on Different Properties of Hollow 
Concrete Blocks Harshit Varshney Department of Civil 
Engineering Roorkee Institute of Technology, Roorkee 
-247667, India, a-review-study-on-different-
properties-of-hollow-concrete-blocks-
IJERTCONV4IS03032.pdf  
https://share.google/MRBHTVEALdKIxzLHY 
 
 
 
 

 

 

 

 

 

 

[8] Construction Of Hollow And Solid Concrete Block 
Masonry Code Of Practice ( First Revision) 

Materials from Adama, Ethiopia. Kumar 
Shantveerayya, H.C. Ananda Murthy Chimdi 
GadafaE1005032532.pdf 
https://share.goog

[7] Evaluation of Strength and Durability of Hollow 
Concrete Blocks Prepared by Using Concrete Waste 

le/mExl1cxTUDaGJGFUf  

https://share.google/Jmymp66SZCiz4rPpS
https://share.google/wmFXkATSF2lBiYeF4
https://share.google/MRBHTVEALdKIxzLHY

