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Structural Strengthening with Carbon 
Fiber 
 
Extended abstract 
In the recent years, strengthening of Reinforced 
Concrete (RC) elements using Carbon Fiber 
Reinforced Polymers (CFRP) sheets tends to be 
more popular depends on development of civil 
engineer materials.  Due to lightweight with high 
strength and corrosion properties, CFRP become an 
alternative strength material in strengthening 
reinforced concrete structures. 
 
Buildings can be damaged because of many reasons 
nowadays. Damaged buildings and strengthening 
buildings with low standards became one of the fast 
developing subjects all over the World. Buildings 
that purpose of use has been changed, old buildings 
not in compliance with earthquake regulation and 
damaged buildings need to be strengthened. Carbon 
fiber, used in one of the strengthening techniques 
Carbon Fiber Method, despite being thin and light 
as shirt fabric, increases the strength of component 
element acting as a steel plate when applied with 
epoxy cement. Additionally, as it is more faster and 
easier to apply according to traditional 
strengthening techniques and being very light that 
does not cause extra load increase and giving 14 
times more strenght than steel, use of this method in 
construction is increasing fastly. 
 
Concrete known as a typical brittle material which 
is too weak in tension with respect to its 
compression strength is mostly used with 
reinforcements for bending of structures.  It can be 
defined as inelastic, nonhomogeneous and nonlinear 
material. In this study it is aimed to investigate 
behavior of reinforced concrete sections 
strengthened by wrapping with Carbon Fiber 
Reinforced Polymers (CFRP), which has high 
tension strength, to eliminate weakness property of 
concrete in laboratory conditions. For this purpose, 
the 10 pieces of concrete samples of standard 
cylindrical specimens have 150 mm diameter and 
300 mm height were prepared. Ready mixed 
concrete was used for preparing the concrete 
specimens with appropriate amount of cement, water, 
sand, gravel, stone powder, admixtures. After 28 day 

curing period, lets the concrete to gain its desired 
strength, can be accepted as water content in the 
mix not allowed to evaporate from the concrete the 
standard  cylindrical samples obtained for wrapping 
process. Firstly, all surfaces of the dried standard 
specimens with the help of a brush have been 
cleared of dust and similar substances providing 
dust-free surface for the fiber application. Then 
required amounts of carbon fiber samples were 
prepared with suitable dimensions for jacketing the 
samples as a confinement. 4 of 10 samples prepared 
as unconfined, 3 of them wrapped with CFRP as 
single layered and the other 3 double-layered with 
the help of epoxy. Then the 28 days old specimens 
tested under monotonic uniaxial compression to 
determine the strength-strain relation. Also via 
horizontal and vertical transducers assembled to 
samples, axial and diametrical values have been 
examined. In order to define the descending portion 
of the concrete behavior curve several compressive 
loading proceeds repeated for each sample. Such 
cyclic loading, unloading under high deformations 
and reloading, process were evaluated to discuss the 
CFRP effects on concrete behavior. The results 
obtained in this experimental study shown that 
confining by wrapping with CFRP of concrete 
sections examined under repeated axial load in 
laboratory environment and strengthening effect of 
wrapped fiber has been observed.  

 
As a result of these study, increase of wrapping 
number has been determined to increase in strength 
also with increase in ductility which is one of the 
most important parameters of seismic performance. 
In the case of average values of cylinder concrete 
samples were examined, samples strenghtened by 
carbon fiber were observed to show 25% more 
strength. It should be noted that the CFRP has no 
significant effects on behavior of concrete with high 
strength. 
. 
 
Keywords: CFRP, Concrete, Strength, Ductility, 
Strengthening. 
 
 
 
 



3

Karbon elyaf ile betonun güçlendirilmesi 

 

meydana gelen depremlerde tespit ed
 

y

 

 
 

biri olan Alp-

Erzur  

, 
2006). 

getirerek onarmak yetersiz olmakla beraber o 
bir 

muhtemeldir. 

, 

burada 

d
tespitini fizibilite gi
ederek belirler. 

, 
 

durumunda betonarme mantolama ve betonarme 

ekil 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 



4

K. V. Çelik, H. K  
 

tekniklerinden olan FRP metodunun hasar 

etkileri beton 

 

Malzeme bilgisi 
 

 

kimyasal reaksiyonu sonucunda sert ve geri 

-35
bulun

matkap 
ya  
 

 
2. Yeterli rijitlik (E= 5-10 GPa) 

TSEN 196) 
 
Lifli polimerler 

 ile bilinip 

malzemesidir. FRP sistemleri, karbon, aramid, 

sahiptirler. FRP kompozit malzemeler tek ve 

.  
 

kompozit malzeme kullanma , uygulama 

 neden 

araya getirdiler ve kompozitlerle yeniden 

itler 

( vd, 1998). 
 

kuma , g

 
yor. 



5

Karbon elyaf ile betonun güçlendirilmesi 

mümkündür.  
 
Lifli polimerler ya

yönetmeliklere uygun hale getirilmesinde, 

vd., 2009). 
 
Karbon elyaf tarihi 

ve Pan denen iki malzemeden elde edilir; Zift 

karbon elyaflar kompozit malzemeleri daha 
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Karbon elyaf ile betonun güçlendirilmesi 
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Karbon elyaf ile betonun güçlendirilmesi 

güçlendirilen numunelerin güçlendirilmeyen 
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