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Abstract: 
Using new structure materials with the capability of increasing stability and reinforcing 
constructions is very important as one of the best ways for repairing the parts of the reinforced 
concrete buildings. In order to repair the reinforced concrete buildings harmed by earthquake, 
or, for performing shake reinforcement of the current reinforced concrete buildings, it is 
possible to use different ways. There are two ways of using steel and FRP sheets for repairing or 
strengthening the parts of reinforced concrete. 
Each of these two ways has its own advantages and disadvantages.  As disadvantages of both 
,one can point to the lack of adaptation of these materials with concrete and also disorder in 
their characteristics and their behavior .It is endeavored here to remove  defects of the 
mentioned ways and to present new ways derived  from the researches. Essentially a highly 
reinforced concrete with glass fibers, aramid or carbonic, has more suitable behavioral 
adaption, and regarding their bending and shearing strength, it can increase strength of the 
reinforced concrete alike the exterior steel jacket and FRP ways. It is endeavored here to have 
an inclusive comparison between the concretes containing the above fibers, in terms of pressed 
and tensile strength to produce highly reinforced concrete sheets which at the end SFP fibers 
have better pressed and tensile strength when they are compared to other cases.   

Key words: reinforcing – concrete sheet – SFP fibers – steel fibers – glass fibers – aramid 
fibers  

Introduction:  
Although it has been a few changes in concrete 
structure from the beginning, the wide range of its 
usage indicates the shadowing of its advantages over 
the other matters. (inexpensiveness , availability ,and 
having strength). 

In order to make equal conditions and to decline the 
frangibility of the concrete as much as possible, in 
recent decades, long and thin filaments that are 
dispersed equally has been used. 
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In order to strengthen cement matrixes, various 
fibers as steel, glass, nylon, poly propylene, 
asbestos, carbon, Kevlar ,and Bilbo have been used. 
Due to this fact that the function of these fibers in 
cement matrixes depends on the physical and 
mechanical characteristics of the used fibers, it is 
endeavored here to distinguish the positive 
characteristics of the used fibers in the concrete. 
These important features are: shape, fiber size, 
appearance proportion, and stretch and property 
factor, matrix joint capability, properties among the 
levels, surface texture, poison factor, tensile factor, 
flexibility and fiber arrangement in matrix. 
In recent years the discussion of repair and stability 
of current structures has become fashionable among 
civil engineers. Primary reasons for enhancing 
stability of the constructions are: 
1- To increase stability to enhance strength 
under the remained loads.  
2- To prevent cracking and failure that would 
cause an unsuitable part. 
3- To retrieve load bearing capacity in order to 
prevent load dominance, earth quake, and other 
factors that would cause erosion or friction. 
Using fibers in order to improve concrete 
characteristics, has become very common in 
concrete constructions and ferroconcrete. The major 
reasons of this widely usage are numerous technical 
and mechanical advantages in the material of the 
concrete. The positive effects of the fiber function in 
the concrete are the following: 
1- To increase bending strength 
2- To increase shearing strength 
3- To increase tensile strength 
4- To increase strength against dynamic loads 
5- To increase the amount of energy absorption  
6- To increase section strength  
7- To decrease the amount of contraction, creep and 
surface erosion 
  History of the fibers 
In the past, fibers was being used to strengthen 
brittle and fragile mortars  among which   the straw 
because of its availability and inexpensiveness was 
very popular ,and has been used to strengthen and 
reinforce straw bricks. Straw mortar is also used in 
coats to prevent cracking which happens after 
drying. Nowadays it is still very common in rural 
areas of Iran.  
The usage of straw and goat or horse hair tail has 
had an old record in Iranian masons, especially in 
domes, which shows the awareness of those experts 
who have used it.  

Using steel fibers has begun since the middle of this 
century. But there is no exact date for this common 
usage. But different people with the help of various 
methods, as using borings and parts of wire, have 
recorded the inauguration of this way for 
themselves. 
The widespread usage of the concretes with fibers 
started in 1960. It has been used for building roads, 
floor of industrial salons, and the wall of furnaces. 
The most important fibers that have been used 
widely are glass fibers began to be used in England 
and Soviet and simultaneously in U.S.A. This 
technique is done with spraying the glass fibers and 
the dense cement paste from two channels at the 
same time. 
 Reinforced concrete with steel fibers  
In recent years, numerous researches have been done 
in order to improve the positive features of the 
cement with steel fibers and other kinds of fibers. At 
this time the cement reinforced with SFP fibers is 
known as one of the newest construction materials in 
terms of its strength, tensile strength and crushing 
strength. 
The major materials of the fiber reinforced concrete 
are like the normal concrete and the characteristics 
of the hardened concrete will be a function of 
casting the concrete and compacting of the cement 
paste.  
The fiber concrete is a mixture including a concrete 
framework which consists of cement, water and 
some fine fibers that are dispersed randomly and in 
different directions. The presence of SFP fibers 
improves characteristics of the concrete. In this 
analysis mesh reinforcement, gauze or thin and long 
reinforcement (armature) can not be considered as 
sporadic and outspread fibers in the concrete. 
Advantages of the fiber reinforced concrete 
Normal concrete is brittle and frangible, while fiber 
reinforced concrete has priority over the normal 
concrete because of its higher strength and its 
capacity to prevent frangibility. The advantages of 
normal concrete in comparison with the normal 
concrete can be summarized as: 
1- Good impact strength  
2- Good ductility 
3- High load bearing capability after being cracked 
4- Tensile, bending and cutting strength  
5- High resistance  
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Glass fiber is the most famous amplifier in 
composite industry, and there are different kinds of 
it in the market. Some of them are E, S, C, ECR, and 
AR. Chemical compositions of these fibers are 
different, and each of them is sufficient for a special 
application. 
Almost 90% of fibers used in engineering 
composites are glass fibers.  Glass fiber has an 
appropriate stability and strength, and keeps its 
mechanical characteristics in high temperatures. It 
has appropriate corrosion and moisture strength and 
is fairly inexpensive. 
The process at fiber glass production can be 
summarized as the fallowing: 
1- Preparation of the raw material: more than 
half of the raw material is silica sand that forms 
the major element of each glass fiber. Other 
elements consist of small amount of other 
chemical compositions. 
2- Batch house: the materials are blended with 
each other here, and prepared for the furnace. 
Literally this blended mixture is called Batch. 
3- Furnace: furnace temperature is high enough 
to melt sand and other elements, and to make 
them as melted glass. The interior part of the 
furnace is made of some specific bricks that are 
replaced in specific periods. 
4- Bushing part: the melted glass is flown on 
numerous thermal resistance platinum trays. 
There are thousands of holes in these trays, 
which are called bushing. 
5- Fiber formation: the flow of melted glass is 
drawn out of the bushings and would be thinned 
up to a special 
diagonal. 
Then, they are 
chilled in water or 
exposed to the air to from the fiber. 
Starching: hair – like fiber is covered with a 
chemical composition. Starching has two major 
reasons: 
1- Protection of fibers from eroding with each 
other in the process of working and production. 
2- Ensuring viscosity of fibers to resin  
Each strand includes some tows and each two 
indicates the number of fibers that are woven from a 
bush, for instance it is possible to have 200 fibers. 
Some strands are called roving. The roving is swung 
to be used easier. For joint fiber composites, 

choosing the kind of fiber depends on formation 
process and the rate of fiber orientation. 
The number of filaments of a roving is shown by 
tex. For example (100mlg – 1 tex) can 
600,1200,2400 tex chop the roving and be used to 
produce chopped strand mat. In this way a binder is 
used to keep the fibers firmly. Coating the fiber with 
resin, the mentioned binder controls the wetting out, 
so the accidental orientation of the fiber would be 
maintained. Choosing a binder depends on the 
material application and sustainability of a 
composite section can be caused by the sort of 
binder 
material used in the project 
By making laboratory samples and the repetition of 
them with different materials and the design of 
different mixtures ,we would reach an economic 
design of mixtures in a way that the sample shows a 
good tensile  and pressed strength and its shapeable 
capability. 
It should be noted that economy is one of the 
objectives of the project and this kind of stuff is used 
because of being highly available and its 
inexpensiveness. 
Different samples ( for example tensile sample and 
5.5.5 cm pressed sample)are made of different 
design commixtures ,supper thinner with the base of 
ether poly carboxylate ,and cement type one which 
are tested by tensile and pressed tests. The other 
materials that are used in this research are: quartz 
sand, microcylis ,and metakaolen.   
In table 1, the commixture design of concrete 
without fiber is presented. 
Table 1, materials and the amount of their usages in 
the sample concrete 

     
In order to make these samples, firstly, 50% water, 
super lubricant, sand, and gravel are blended 
together for three minutes. Next, there is a break for 
2 minutes, after that for two minutes the remaining 
water and super lubricant would be added to the 
concrete. The sample would be taken out of the cast 
after one day, and will be kept in 45_ centigrade_ 
water for three days. After that, the samples were put 
in the temperature of 28 degrees of laboratory for 25 
days. Finally, at the end of this period they were 
broken by a special machine.  
 The results of pressed samples  

Super 
lubricant(lit) 

Water(lit) Metacaloein(kg) Microcylis  
 Quartz 
sand(kg) 

Cement 
(kg) 

٨.۵ ٢۵١٠٠٠ ٨٩٠ ١١٠ ١١٠ ٠ 



With th
samples 
capable 
breaking
pressed 
samples 
5.5.5 cm
of the pr
tables, a
drawn. 
Sample 
fiber i
made 
comparis
pressed 
between
without 
Picture 
appears 
conically

Pictur
 

Table 2- 

 
After m
stage is 
aramid 
concrete
Moreove
to the mo
fiber is t
mortar to
, and5 pr
Table 3- 

Sample 
size(cm

۵×۵ ×۵  
۵×۵×۵  

Sample 
size(cm) 

۵×۵×۵  
۵×۵×۵  

his assumpt
have maxim

of 
g them, 

in 
m scale are se
ressed sampl
and the rela

without 
is only 

for a 
son of 

strength 
 the fiber re
fiber. 
two shows 
in the pic

y, which is a

re 2-broken s

pressed stren

making the sa
for making 
, and SFP 

es are prod
er; the menti
ortars of diff
thrown on a 
o be added e
resent the res
the results of

S
s
 
 

sample 
) 

١ 
٢ 

Wsample 

١ 
٢ 

tion that th
mums strength

elected. Here
les are prese
ted diagram

inforced sam

the produc
cture, the s
an ideal break

samples witho

ngth of samp

amples with
samples con

fibers. Th
duced as 
ioned fibers a
ferent sample
sieve and m

equally to the
sults of fiber
f pressed sam

sa
Sample 
size(cm) 

١ ۵×۵×۵  
٢ ۵×۵×۵  

Sample 
size(cm) 

۵×۵×۵  
۵×۵×۵  

Weight(g) 

٣٠٨ 
٣٠۵ 

 
s

Weight(g) 

٢٣٧٠ 
٢٣۶٩ 

he fiber rei
h and the ma

e the results
ented in deta

m in each se

mple and the

ced samples
amples are 
king of concr

out fiber add

les without fi

hout fibers, t
ntaining steel
he mortar o
it was ex
are added se
es. 

moved slowly
e mortar. Tab
r reinforced s
mples with SF

Weighample 

٣۴٨ 
٣۴٧ 

Weisample 

٣۴٢١ 
٣۴۶٢ 

 Pressed 
strength(Mpa
١٠١ 
١٠۴ 

Pressed 
strength(Mpa)
٢۵٠ 

/٢۵٣۶  

6 

inforced 
achine is 

 of tests 
ail in the 
ection is 

e sample 

s. As it 
broken 

retes. 

 
dition. 

iber 

the next 
l, glass , 
of these 
xplained. 
eparately 

y on the 
bles 3, 4 
samples. 
FP fibers 

T
f

T

I
th
B
a

 Press
streng

ht(g) 

١١٧.۶
١٢٣.۴

 Pres
stren

ight(g) 

١۵۴ 
/١۵٩۶ 

sample 
a) 

٣ 
۴ 

sample 
) 

٣ 
۴ 

Table 4- the 
fibers 

Table 5- the r

n picture 4,5
hree fibers(

Being broken
are crushed.

sa
sed 
gth(mpa) 

٣ 
۴ 

s
ssed 
ngth(Mpa) 

٣
۴۶/  

Weight(g) 

٣٠۴ 
٣٠٧ 

P
s

Weight(g) 

٢٣۶۵ 
٢٣۶٨ 

results of pr

result of press

5,6, and 7  th
(SFP, glass, 
n, the sample

Weigample 

٣۵٠ 
٣۵١ 

Weigsample 

٣۴۴ ٣ 
٣۴۶ ۴ 

Pressed 
strength(Mpa
٩٨ 
١٠٣ 

Pressed 
strength(Mpa)

٢/٢۴٢  
۶/٢۴٨  

ressed sampl

sed sample w

he samples c
and arami

es, because o

 

Picture
broken

SF

Press
streng

ght(g) 

١٢۵ 
١٢۴.٣

Press
stren

ght(g) 

/١۵٨
/١۴٢

a) 

) 

les with aram

with glass fibe

containing th
id) are show
of having fib

 
 
 

es 3 and 4- th
n samples wit
FP fibers 

 

ed 
gth(mpa) 

٣ 

sed 
ngth(Mpa) 
٧ 
۶ 

 

 

mid    

ers 

hese 
wn. 
ers, 

he 
th 



P

Fin
fou
and
str
inc
Th
sam
 T
In 
ma
hav
sam
oth
As
fib
inf
fac
tab
Ta

S 
BO
SA  
BO
SA  

 
BO
S 

BO
S 

Picture 5- t

Picture 6- the

nally, after m
und out that
d Metacaloe
ength of th
crease diagra
he diagram o
mples with d
Tensile or bo
order to sav

ake tensile sa
ve already h
mples. How
her design bl
s it is reveal
ber kind mic
fluential in st
ct, the result 
bles 6,7,8 and
able 6- the res

 ize sample
OW TIE 
AMPLE
OW TIE 
AMPLE

Size sample
OW TIE 
AMPLE
OW TIE 
AMPLE

 
the broken sa

 

e broken samp
 

making 5.5.5
t microciliou

ein can be e
he samples. 
am of them c
of a load b

different fiber
ow tie sample
ve time and 
ample for the

had acceptabl
wever, it has
lends for tens
led from the
crocilious ,a
trength of  th
tests on ten

d 9. 
sult of tensile 

W  sample 

١  

٢  

sample  e

١  

٢  

amples with g

ples without 

 cm pressed 
us, fiber, su

effective in i
Below the 

can be seen. 
earing curve
rs 
es  
cost, it is e

e commixtur
le records in
s been work
sile samples.
 pressed sec
and metakao
he samples. R
sile samples

samples with

te  Weight()

١٢٠  

١١٢  

Weight  

١٣۵  

١۴٣  

glass fibers 

aramid fiber

samples, it 
uper lubrican
increasing th
load bearin

e of differen

endeavored t
re designs th
n their presse
ked on som
. 
ction sample
olen are ver
Regarding th
 are shown i

hout fiber 

ensile strength

١٧٣  

١٣٨  

tensile str  

١۴  

١۵  

7 
 

r 

is 
nt 
he 
ng 

nt 

to 
at 
ed 

me 

es, 
ry 

his 
in 

 
 

Pi

 
 
 
 
Table 7
fiber 
 

 

 

Pict
 

sampl  h(kg)

٣  

۴  

rength(kg)

۴٣٧

٢۵

icture 7- the b

- the results o

ture 8- the br

Weig  le

٣  ١

١  ۴

W  sample 

٣  

۴  

broken samp
 
 
 
 

of tensile sam

 
 

 
roken sample

tens  ht(g)

٢١

١٩

Weight(g)

١٣٧  

١٣٣  

ples without fi

mples contain

e containing f

sile strength(k

١۵۴  

١٨٢  

tensile stren  

١٣٢  

١۴١  

 

iber 

ing SFP 

fibers 

kg)

ngth(kg)

٨

٩



 

8 
 

Table 8- the result of tensile samples containing glass 
fiber 

 
Table 9- the result of tensile sample containing armid 
fiber 

As it appears in picture 6, the samples without fibers 
because of their low volume and tensile strength are 
broken from the middle. But in image 7, the samples 
with fibers are broken from the part of jack’s jaw. 
 Conclusion: 
1- Reinforced concrete can be made by easy ways 
and accessible materials. 
2- According to the results, using fibers and 
pozzolan increase physical parameters (pressed and 
tensile strength) of the concrete.  
3- With increase of pressed strength, bending and 
tensile strength will increase. 
4- Regarding the comparison between the used 
fibers this result can be attained that using steel 
fibers is better in terms of strength and also more 
economic. 
5- Because of hardship of performing FRP sheets, in 
all over the world HPFRCC sheets reinforced with 
SFP fibers are used, that are more economical. 
Below, the increase load bearing diagram of them 
can be seen. 
 Diagram,  bearing curves of different samples 
with different fibers. 
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