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Abstract  
Disposal of waste tyres rubber has become a major environmental issue in all parts of the world 
representing a very serious threat to the ecology. An estimated 1000 million tyres reach the end of their 
useful lives every year and 5000 millions more are expected to be discarded in a regular basis by the year 
2030. The volume of polymeric wastes like tyre rubber is increasing at a fast rate.  
 
This paper reviews the tests performed to determine the Heat conductivity of using tyre waste filled in 
hollow concrete block. The purpose of this study is to examine the possibility of using tyre waste in 
hollow concrete block. The tyre waste was used to make concrete block in the masonry units. Concrete 
was placed around wastage in the masonry units. The study utilized tyre placed inside concrete masonry 
units and analyzed the thermal conductivity. Results from this study were deemed reasonable due to the 
testing of concrete blocks filled with tyre waste as a control of thermal conductivity for the hollow 
concrete blocks.  
 
This study examines the thermal behavior of light concrete construction elements (bricks, slabs) made 
filled with different amounts of tyre waste particles (80%, 70% and 60%)  according with different 
thickness of concrete blocks  from end of life tyres. Once the bricks, slabs were obtained, three different 
closed test cells were built and subjected to several heating/cooling periods. By recording the temperature 
difference between inside and outside the wall of concrete block, it was found that the thermal behavior 
depend on the filling percentage of tyre waste particles.  
 
This study is based on the human comfort in building structures in different environment conditions  
 
 
 

1. Introduction and objectives - 
 

Recycling waste and reducing fossil fuel consumption represent some of the foremost ways to combat the 
devastating effects of global warming. Nevertheless, all kinds of human created waste are systematically 
transported to landfills, sometimes without any prior treatment. For some time now, in an attempt to 
minimize waste and cut down on resource consumption, several industrial processes have been 
implemented to reincorporate waste and by products in order to promote a so called circular economy.  
 
At this time concrete block is the most important building material, primarily because of its mechanical 
properties, durability, malleability and high availability. Annual production of concrete is estimated at 
over ten billion tons. However, such profuse use of concrete entails several drawbacks that result in a 
significant environmental impact. In fact, it is estimated that the cement industry (which is the main 
component of concrete) is responsible for about 7% of annual CO2 emissions. Progressively replacing 
cement with recycled materials in the concrete production process, to the extent possible, would reduce 
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the aforementioned environmental impact. Past studies have already demonstrated that replacing certain 
natural aggregates with concrete residue from demolitions or by-products from the concrete industry is a 
viable option.  
 
The main reason for the improved thermal behavior of light weight concrete block filled with waste tyre 
rubber. Rubber has low thermal conductivity is 0.25 W/mK compared with the solid concrete blocks. 
However, it is also well documented that filled rubber into a concrete mix adversely affects the concrete’s 
block thermal properties. 
 
It should be noted that there is promising research into repurposing other kinds of waste from end of life 
as reinforcement for concrete, but here we are filling waste tyres to improving the thermal effect for wall 
makes with waste tyre filled concrete block.  
 
In the present study, the concrete blocks were industrially manufactured with three different proportions of 
tyre rubber, aggregate, cement. In addition, in order to better simulate the final use of these products, three 
different closed cells (floor, side walls, and roof) were built following common practice techniques to 
assess the effect of the different proportions of rubber in the concrete mix. 
 
A prior study had determined the mechanical and thermal properties of concrete blocks which are made by 
mixing the waste tyre in the concrete with suitable proportions but in said study, determined the thermal 
properties such as heat transfer rate and thermal conductivity of hollow concrete blocks filled with tyre 
waste particles with suitable proportions. 
 

 
 

Figure 1 Fine grained tyre waste 
 

 
2. Methodology- 

 
The method of study designed for this research included tests for three concrete blocks. In Each block tyre 
waste were filled. Main purpose is to control the thermal conductivity from the atmospheric effect. The 
thermal conductivity test was conducted with different amounts of tyre waste particles (80%, 70% and 
60%) according with different thickness (2mm, 3mm & 4mm respectively) of concrete blocks[1]. 
 
Three concrete batches were prepared to determine the thermal conductivity of hollow concrete blocks. 
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S.No Sample Code Number Description 

1 CTFB-1 The tyre waste particles filled 80% by thickness of 2mm of hollow 
concrete blocks. 

2 CTFB- 2 The tyre waste particles filled 70% by thickness of 3mm of hollow 
concrete blocks. 

3 CTFB- 3 The tyre waste particles filled 60% by thickness of 4mm of hollow 
concrete blocks. 

 
 

2.1.1. Preparation of mould- In our study, Firstly we prepared the mould with the help of plywood 
sheets in designed dimensions- 
 

S.No Sample Code 
Number 

Dimensions 

Internal External 

1 CTFB-1 36cm x 16cm x 16cm 40cm x 20cm x 20cm 
2 CTFB- 2 34cm x 16cm x 16cm 40cm x 20cm x 20cm 
3 CTFB- 3 32cm x 16cm x 16cm 40cm x 20cm x 20cm 

 
 
 

 
 

Figure 2.1.1: Hollow concrete block 
 
 
 

Here, we are changing only one dimension of the block i.e. thickness, because we are studying about the 
thermal behavior of concrete blocks filled with tyre waste particles which is totally depend on the wall 
thickness. 
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2.1.2.  Concrete Mix Design- 
 

Generally, we are using M20 grade of concrete for making the concrete blocks. Hollow Concrete blocks 
were tested to determine the thermal conductivity and then comparing of thermal conductivity of solid 
concrete blocks by Heat conductivity law. 
 
 

Materials for concrete 
mix design 

Value 

Cement Portland Cement 
Slump 50 mm 

Fine aggregate size 0-4.75 mm 
Coarse aggregate size 4.75-10 mm 

W/C 0.50 
 

Table- 2.1 Concrete Mix Design. 
 

2.1.3. Concrete blocks filled with tyre waste- 
 

After setting of concrete blocks, then remove the concrete blocks from the moulds. The size of 
concrete block filled with tyre waste that is using in this study is crumb material. The tyre waste will 
remove hollow space in the concrete blocks. This study followed the ASTM E1530 Standard Test 
Methods for Sampling and Testing Concrete Masonry Units and Related Units for doing the 
procedures of the test. 

               
After filling the tyre waste particles into the hollow concrete blocks, covered it with layer of 2mm 
thickness of concrete.  

 
3. Analysis –  

 
This analysis based on the human comfort conditions inside building in different environment 
conditions. In summer, the average environment temperature is approximate 400 C and for human 
comfort temperature in that season is approximate 220 C [2]. Heat conductivity of normal weight 
concrete is about 1.95 W/mK. [3]. Thermal conductivity of tyre waste particle is 0.25 W/mK. 

 
3.1.  Concrete Block filled with tyre waste particles-  
 

CTFB 1-  
 
Thickness of outer most cell of concrete = 2cm. 
Thickness of layer of tyre waste particle = 16cm. 
 

Area of concrete cell = 40 x 20 
= 800 cm2 = 0.08 m2  

             Area of tyre layer      = 36 x 16 
                     = 576 cm2 = 0.576 m2 

 
Because tyre layer will be in parallel combination with concrete layers then- 
 

  Heat transfer rate with HBC 1 in given temperature range- 
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                                                                                                           1.52 Joule/ sec 

CTFB 2-  
 
Thickness of outer most cell of concrete = 3cm. 
Thickness of layer of tyre waste particle = 14cm. 
 
Area of concrete cell = 40 x 20 

= 800 cm2 = 0.08 m2  

            Area of tyre layer      = 36 x 16 
           = 576 cm2 = 0.576 m2 

 
Heat transfer rate with HBC 2 in given temperature range- 
  

                                                                                  
 

                                                                                                             
 
                                                                                                             1.71 Joule/ sec 
 

CTFB 3-  
 
Thickness of outer most cell of concrete = 4cm. 
Thickness of layer of tyre waste particle = 12cm. 
 
Area of concrete cell = 40 x 20 

               = 800 cm2 = 0.08 m2  

            Area of tyre layer      = 36 x 16 
           = 576 cm2 = 0.576 m2 

 
Heat transfer rate with HBC 3 in given temperature range- 
  

                                                                                  
 

                                                                                                            
 
                                                                                                            1.95 Joule/sec 
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Now determine the heat transfer rate from solid concrete block and hollow concrete block for 
comparison with our tyre waste filled block. 

                        
 

3.2.  Solid Concrete Block-  
 

Thickness of solid concrete block = 20cm. 
  Area of concrete cell = 40 x 20 

= 800 cm2 = 0.08 m2  

 
Heat transfer rate with from solid concrete block in given temperature range- 

 

                                                                                                                 
 

                                                                                                                 
 

                                          
                                     14 Joule/ sec 

 
3.3. Hollow Concrete Block- 
 
Thickness of outer most cell of concrete = 2cm. 
Thickness of layer of tyre waste particle = 12cm. 
 

Area of concrete cell = 40 x 20 
= 800 cm2 = 0.08 m2  

             Area of tyre layer      = 36 x 16 
                     = 576 cm2 = 0.576 m2 

 
Heat transfer rate with HCB 1 in given temperature range- 
  

                                                                                   
 

 

 
 

                         0.112 Joule/ sec 
Similarly –  
 

Heat transfer rate with HCB 2 (thickness= 3cm) in given temperature range- 
 

           0.132 Joule/ sec 
 

Heat transfer rate with HCB 3 (thickness= 4cm) in given temperature range- 
 

           0.155 Joule/ sec 
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4. Table of comparison – 
 

S.No Name/type of Concrete block Test conditions Heat Transfer 
Rate (Q) 
(Joule/sec) 

1. CTFB-1 Thickness of concrete cell  = 2cm  1.52 
2. CTFB- 2 Thickness of concrete cell  = 3cm  1.71 
3. CTFB- 3 Thickness of concrete cell  = 4cm  1.95 
4. Solid concrete block Thickness of concrete cell  = 20cm  14 
5. Hollow concrete block (Air filled) Thickness of concrete cell  = 4cm  0.155 

 
 
 

5. Conclusion- 
 

 
Figure-5.1 Graph between thickness of concrete block & heat transfer rate 

 
Here we can see that heat transfer rate from solid concrete block is higher than the heat transfer rate 

through tyre waste filled block. However the heat transfer rate from hollow concrete blocks is least 
valued among all but the other criteria of construction are not fulfilled.  So whenever we will use 
CTFB (concrete tyre filled block) for the preparation of wall of any buildings then the temperature 
inside the building found lower than the surroundings in summer season and vice-versa condition in 
winter season. Hence by using these blocks the thermal condition of the buildings can be maintained 
and will give better comfort level to the occupants in addition the economical point of view.  

 
This research gives us more advantages in different field such as in environment point of view as well 
as human comfort with efficient load requirement to maintain the temperature in buildings and other 
infrastructures. 
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