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ABSTRACT 

The essential target of this is to make good qualified 
bricks with economic background and to have several uses 
than ordinary brick that is utilized in construction of homes 
or any building. From these useful properties of those 
blocks are acoustic segregation and thermal insulation also 
with recovery of many wastes that don’t be benefit from 
them; create from them jobs to be reused and to make brick 
economically wise and to be applied for example the 
insulation. From those squandering; are the shredded used 
tires after being used and it can’t be used anymore. It was 
cleared that the ultimate percent that cement brick can 
withstand was 10%. After the test of acoustic and 
temperature measurements by EXTECH instrument, 
explored that automobile tire addition makes a decline in 
sound and temperature surrounding also decreased it. 
Which has a good effect on cement brick by enhancing the 
insulation of sound and thermal where sound insulation 
from 55 db to 42 db and make thermal insulation where 
temperature before is 37 oC and then after addition of 10 % 
which the best percent that cement brick can withstand; 
temperature becomes 26 oC which make an insulation of 
about 11 oC. In addition, that shredded used tires decreases 
cost of cement standard brick by 7.6 %. 

Key Words: Automobile tires, Pollution, Cement bricks. 

1. PROBLEM DEFINITION AND OBJECTIVES 

Nowadays, everything should be developed from the idea 
of economic as much as possible by having the same 
quality. So, make economic analysis for concrete blocks by 
getting rid of the wastes also to decrease cost and to 
prevent environment from any risks or damages. From the 
hazardous problems that solid waste of tires made is 
leaching; which means that when tires begins to crumble a 
mechanical failure happens it begins to leach carcinogenic 
substances that make cancer. If those wastes of automobile 
tires are in contact with the soil, first it doesn’t affect the 
soil but after leaching and then moving the tire to transport 

to another location this will lead to make the soil becomes 
toxic and also the groundwater becomes toxic and can be 
poisoning for any animal is in contact with this toxic soil 
and water which is very harmful. 

The target of this research is to determine the ratios and 
maximum percent of automobile tire that concrete brick 
can take to make good insulation for acoustic and also 
make heat segregation without decreasing the compression 
strength of the ordinary brick without adding any additives 
like tire.  
 

2. RESEARCH METHODOLOGY 

The Strategy of this research as shown in the following 
steps:  

1. Elaboration of powder automobile tire. 
2. Drying the tire to get rid of any humidity. 
3. Make compression test to determine the 

maximum percent of tire can be withstanding.  
4. Gauge the following properties: 

i. Compression strength. 
ii. Thermal segregation. 

iii. Sound insulation by Extech 5-in- 1 
environmental meter. 

 

 

3. SCIENTIFIC BACKGROUND 

Ignoring solids squandering threaten soils and water 
ground which makes environmental troubles. The 
automobile tires one form of this category of wastes that 
should be get rid of them; because it doesn’t dissolve 
handy through a long time and create these problems. [1-
22]However, that cement bricks are from the essential 
bricks in buildings for structure than clay bricks; because, 
clay bricks make issues for lands; gives not good 
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characteristics that are required in construction like low 
flexibility, retraction, minimum stretchy intensity, 
shattering connected with stiffness. [23-44] So, there are 
surveys done to implement the low properties of concrete 
blocks by adding those wastes to be increased and from 
those wastes is the rubber or named by used car tires. [45-
62] 
First year of recovery of rubber wastes was in 1991 to be 
used on roads which confirms The Intermodal Surface 
Transportation Efficiency Act which is icon is (ISTEA), 
The first accepted percent of adding the automobile tire 
was 5 % and not decreasing than this percent; and then 
from year 1991 to 1997; they declared that it is possible to 
be used to 20 % to increase properties; but, above this 
percent begins to deteriorate those properties in cement 
bricks. [63-74] There are many studies that should be 
checked after being those rubbers concrete available in the 
markets and the streets and until now the presence of those 
sort of blocks don’t frequently trade. From those surveys 
that don’t be known until now is the insulation of heat and 
acoustic. So, in this research this will be discussed in 
details later in the results and discussion which increase 
mechanical and environmental problems that are exist. [74-
82] 
In these days, cement bricks are used very much because 
of the obtainable slits and gravels which are obtain from 
mountains through transportation and by crushing them to 
get it; this operation making many problems to the 
environment. So, nowadays using of automobile tire 
instead of the stodgy aggregates.  When adding the used 
tire to cement; it doesn’t increase the strength whether is 
for compression or any strength but, it let it the same value 
of strength. [83-93] 

4. Experimental work 

4.1 Materials 

 Shredded automobile tire 

Shredded automobile tire is an environmental solid wastes 
which threaten environment and health and leads to various 
circumstances so, for this reason all over the world begins 
to dispose this wastes and regenerated it by using it in 
many applications to give better properties and to 
reinforcement mechanical characteristics like thermal and 
acoustic insulation. First tires go to be cutter in tire cutter 
then transmits to another equipment called shredded tire 
and the last final step is transmitted to rubber crusher to be 
very fine powder automobile tire. And then mixed with 
cement brick ingredients which are cement, sand, 
aggregates dolomite and water. To show how does it affect 
the properties like sound and heat; if it makes changes or 
not. It is used as a powder with less than 600 microns. 

 
 

 

 

 

 

 

 

 

FIGURE 1.SHOWS AUTOMOBILE USED TIRES AS A FINE POWDER 

 Portland cement 52 

Portland cement type 52 is used as a powder which 
consists of two essential materials which are clay and 
limestone and those materials comes from natural. 

 Dolomite aggregates 

This type of aggregates is used in the industry of 
concrete; it is used in the Opeke for concrete industry in 
Badr city. According to the size of dolomite aggregates, it 
should be less than or equal to 1 cm not more than this 
size. 

 Sand 

Rough sand with size particle of 600 microns to 
enhance the strength of any mixture because it includes 
many so tiny aggregates that have many advantages in the 
samples on the view of the compression strength which 
increases the strength. 

4.2 Apparatus  

 Universal testing machine 

 This instrument is very important for testing various 
matters of each compression strength and also its tensile 
strength. Actually it has many different usages for testing 
like bending and hardness for the sample. Sample for this 
machine should be in the structure of cylinder or to be in a 
cube form to be tested; this machine is connected to 
another device software which is computerized to draw the 
curves of strength and gives the accurate value of force and 
strength; that sample can withstand before the failure. 

 

 EN-300 5-in-1 Environmental Meter 

This EXTECH instrument with model 5 in 1 because, it 
measures 5 different variable things like temperature, 
sound (acoustic), moisture in air, speed of air, and the last 
parameter is measuring light intensity. This instrument has 
a smart screen LCD as shown in figure 25 that shows the 
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values on this screen.  The display of values appears in the 
opposite direction of the parameter that measures. It 
contains 6 batteries to be work and getting results, there are 
also 6 buttons. There is a velocity of air acts like a fan in 
the bottom used to measure air velocity when function is 
changed to mode of air velocity also there is a light sensor 
acts like a lamp to measure the light intensity of the 
surrounding and also a thermometer to measure 
temperature. At the top of instrument there is a microphone 
to measure acoustic sound. This instrument depends on 
many sensors and each battery is 9 volts. It is an accurate 
instrument and it is easily to be used, it has a rapid 
response, and it allows to measure temperature 
surroundings until to 2372°F (1300°C) which is a very 
high temperature that can withstand. So, Extech EN-300 
has dual main function according to this report which is 
acoustic sound and this will be measured by microphone 
on the top and the temperature and this is measures through 
thermos Ensor inside instrument. (International 
Organization for Standardization. Acoustics, 2013) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 2. SHOWS EN-300 5 – IN -1 ENVIRONMENTAL METER  
 

Sample preparation 
Add from 70 to 80 g of cement and it various 
corresponding to ratios but all masses in the molds equals 
430 g, with sand, aggregates, water, with different 
percentage of powder automobile tire. For samples without 
aggregates, 70 - 80 gram of cement is fixed with different 
masses for sand due to various ratios which is 1:2, or 1:4, 
or, 1:6. Blend all those ingredients with a uniform high 
speed motion by a stirring rod. Then add powder 
automobile tire to the mixture of standard cement sample. 

Different samples are made once by aggregates and other 
without aggregates to determine the better strength. 
Making a variation in ratios of cement to sand to 
aggregates for samples with aggregates after adding 
powder automobile tire. Making a variation in ratios of 
cement to sand for those samples that without aggregates 
after adding powder automobile tire. Pour the mixture after 
blending into the mold. Leave it for 7 days to dry and then 
go to a furnace with a suitable temperature only to dry if 
there is water inside sample, it is a check step. Make a 
compression test to determine the strength. Select the best 
ratio of cement to sand to aggregates with the best percent 
of automobile tires to not be under the limit for 
compression strength. The higher and the appropriate 
percentage of powder used tire with the best ratio is 
applied to make sound and thermal test by EXTECH 
instrument.  
 
5. RESULTS AND DISCUSSION  

5.1 Compression test and selecting the highest amount 
of shredded automobile tire that cement brick can 
withstand 

TABLE 1ILLUSTRATES THE % OF ADDED SHREDDED AUTOMOBILE 
TIRE WITH AGGREGATES 

 
% of added 
shredded 

automobile 
tire 

 
Compression strength (MPa) 

 
Cement brick with aggregates and 

automobile tire 
10 % 2.472 

8 % 3 

5 % 6.7 

3 % 6.7 

  

TABLE 2 ILLUSTRATES THE % OF ADDED SHREDDED AUTOMOBILE 
TIRE WITH AGGREGATES 

% of added 
shredded 

automobile 
tire 

Compression strength (MPa) 
 

Cement brick based on cement & sand 
only  

10 % 1.7 

8 % 1.75 

5 % 2.6 

3 % 6 
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FIGURE 3SHOWS CEMENT BRICK WITH POWDER USED TIRE AFTER 
COMPRESSION TEST 

 

 

FIGURE 4 SHOWS THE RESISTANCE OF COMPRESSION WITH 
DIFFERENT RATIOS OF SAND 

 

It was cleared that by changing ratio of sand relatively to 
cement first trial is 1:2 cement to sand ratio with 0.5 
weight of cement added water to make cement brick it 
gives 9 Mpa which is very high strength; where the 
Egyptian standard strength is 2 Mpa.To decrease cost and 
make economic analysis; increase quantity of sand 1:4 
cement to sand and water quantity is same doesn’t change; 
after leaving for 7 days and making compression test it 
gives 4 Mpa which is higher than Egyptian and ASTM 
also.1:6 gives 3.2 Mpa which exceeds the minimum 
allowable strength. 

 

FIGURE 5 SHOWS THE RESISTANCE OF COMPRESSION WITH VARIOUS 
% OF USED POWDER TIRE 

First, all these results that shown in figure 4-1-3 relied on 
ratio of 1:2:2 cement to sand to aggregates; and by adding 
powder of used tire by different %; it is obvious that all 
percent exceeds the minimum allowable strength which is 
2 Mpa; where 3 %, 5 %, 8 %, and 10 % gives 6.7, 6.7, 3, 
2.472 Mpa respectively. So, it can be added to 10 % of 
automobile tire with cement brick to decrease cost and to 
get rid of its environmental impact, and then make test to 
determine if it is a good insulator or not according to 
acoustic and thermal. The ratio of 1:4:6,1:4:2, and 1:4:5 
which has a low strength by adding used shredded powder 
used tires. The outcome that when increasing content of 
those used shredded tires this decreases strength obviously.  

 

 

FIGURE 6 SHOWS THE RESISTANCE OF COMPRESSION WITH VARIOUS 
% OF USED POWDERTIRE 
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It was cleared that as shown in figure 4-1-4 relied on 1:2:2 
cement to sand; and by adding powder of used tire by 
different %; it is obvious that all percent exceeds the 
minimum allowable strength which is 2 Mpa; where 3 %, 5 
%, 8 %, and 10 % gives 6, 2.6, 1.75, 1.7 Mpa respectively. 
As shown in figure 4-1-3 compared results of strength to 
figure 4-1-4; It was explored that aggregates increases 
strength. 
 
5.2 Thermal and acoustic insulation test 

After selecting the best ratio which is 1:2:2 cement 
to sand to aggregates; where water is half to cement, it is 
not the most economic one but at the same time it was the 
best because the demand that not to decrease the strength 
of cement brick after adding shredded powder used tire. 
Then selecting the highest percent that cement brick can 
withstand a large amount of those waste tires which are 10 
% to make the tests of thermal and acoustic insulation by 
EN-300 5-in-1 Environmental Meter.  

5.3 Results of thermal and acoustic insulation: 

TABLE 3 ILLUSTRATES EFFECT OF SHREDDED AUTOMOBILE TIRE 
ADDED TO CEMENT BRICK ON SOUND AND THERMAL INSULATION 

 Cement 

brick  

Cement brick after addition 

of 10 % of shredded tire 

Acoustic 

insulation 

55 dB 42 dB 

Thermal 

insulation 

37 oC 26 oC 

It was observed that from the table above that cement brick 
with a 10 % of shredded tire is added to prepared sample, 
has a good effect on it; it improves mechanical properties 
and make good thermal and sound insulation. First set 
cement brick build as a room with a seal and walls in a 
closed room and by EXTECH instrument measuring 
temperature. Where temperature in closed room with 
surrounding temperature is 60 oC after measuring 
temperature cross through cement standard brick it was 37 

oC. For, cement brick room which included the shredded 
powder used tires and left it for 1 minute it equals 26 oC; 
which means that make insulation for surrounding from 37 
oC to 26 oC where it insulates and make drop for 
temperature about 11 oC. Percent reduction of temperature 
after addition of 10% of powder used tires = 56.7 % 
And then by the same instrument which is EXTECH by 
putting it inside the cement bricks room with tires; it has 
the ability to measure sound pressure level because it has a 
microphone in the top of device. In a blocked room set an 
alarm which induced from it a loud sound or noise; and put 
instrument inside the cement brick room; left for one 
minute where alarm is beside the cement brick room and it 
was found that it is 42 Decibels with surrounding noise 
level of 62 decibels, and then after repeating this step with 
the cement brick without any additive with the same alarm 
and same conditions it was found that the sound 
measurement equals 55 Decibels. Percent reduction of 
sound pressure level after addition of 10% of powder used 
tires = 32.25 %. 
 
 
5.3 Cost analysis 

 

Price of 1000 cement brick with ratio of 1:2:2 = 172 × 2 + 
86 = 430 L.E. 
After adding of used shredded powder tires which includes 
10 % of cement brick volume, it decreases price of cement 
brick; Price of 1000 cement bricks with ratio of 1:2:2 = 
154× 2 + 77 + 10 = 395.75 L.E. So, this means when 
comparing price of 1000 cement standard brick which has 
cost of 344 L.E to cost after addition of 10 % of those 
shredded tires = 318 L.E; thus decreases cost by 7.6 %. 
Where ସଷ଴ିଷଽ଻.଻ହ

ସଷ଴
	× 100 = 7.6	% 

Lower specific gravity of shredded powder used tires 
compared to sand this makes cement brick to be more 
lightweight; thus leading to decrease cost of transportation 
and carriage; which saving more fuel and saving more cost. 
Addition of those shredded used tires increases voids in 
cement brick which decreases its weight. 
 

 

6. CONCLUSION 

   To sum up, this research has attained new result 
through substance that make insulation for sound and 
also for thermal segregation with a lower cost. By 
mixing all materials required for making cement 
brick which are cement, sand, aggregates, and water 
then adding different percentages of powder used tire 
to determine and choose the ultimate percent that can 
cement brick can withstand without lowering the 
limit of compression strength but at the same time 

make a good insulation for heat and sound and 
lowering cost of the cement brick with disposal of 
those solid tire wastes. It was found that 10 % of 
shredded powder used tire was the maximum 
percentage of those waste that cement brick can take 
it to not make a decline in its strength so, for this 
reason after many trials it was the best percentage. 
Then make two tests once for cement brick without 
any additives and once with powder used tire with 10 
% where sound and measure temperature to 
determine if it makes a good insulation or not. 
Finally, by using an EXTECH instrument which 
measures another 3 things beside thermal and sound; 
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it was explored that it makes a good segregation for 
heat and sound; where it insulates sound from 55 db 
to 42 db and also for thermal insulate it insulate heat 

where temperature reduces from 37 oC to 26 oC.After 
analysing cost, it is obvious thatcost reduces 
compared to cement brick by 7.6 %
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