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 
Abstract—Recently, the climate change is the one of the main 

problems. This abnormal phenomenon is consisted of the scorching 
heat, heavy rain and snowfall, and cold wave that will be enlarged 
abnormal climate change repeatedly. Accordingly, the width of 
temperature change is increased more and more by abnormal climate, 
and it is the main factor of cracking in the reinforced concrete. The 
crack of the reinforced concrete will affect corrosion of steel re-bar 
which can decrease durability of the structure easily. Hence, the 
elimination of the durability weakening factor (steel re-bar) is needed. 
Textile which weaves the carbon, AR-glass and aramid fiber has been 
studied actively for exchanging the steel re-bar in the Europe for about 
15 years because of its good durability. To apply textile as the concrete 
reinforcement, the bond strength between concrete and textile will be 
investigated closely. Therefore, in this paper, pull-out test was 
performed with change of development length of textile. Significant 
load and stress was increasing at D80. But, bond stress decreased by 
increasing development length. 

 
Keywords—Bond strength, climate change, pull-out test, 

replacement of reinforcement material, textile. 

I. INTRODUCTION 

EINFORCED concrete has been used as the main 
construction composite material that can be 

complementary to compression and tension. However, its 
durability is decreased continuously and is threatened because 
of aging, increasing weight with being bigger and taller of 
structure, cracks due to external forces, and exposure to a 
variety of environmental conditions caused by abnormal 
climate. In particular, the climate is the one of the main 
problems nowadays. Main problems included scorching heat, 
heavy rain, snowfall and cold wave that cause temperature 
change, and it is the main factor of durability weakening 
because the crack width is increasing easily by temperature. 
Then water, oxygen or any material that can be caused 
corrosion penetrate through crack and will be meet a steel 
re-bar. After that, its corrosion mechanism is starting and 
durability was decreased. Alongside this, maintenance costs are 
also increasing. 

To solve and adjust to the problem of durability decreasing, 
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various researchers have been studying retrofitting methods [1]. 
Fiber Reinforced Plastic (FRP) has been conducted to 
rehabilitate and restore the capacity of the structure with its 
high strength and corrosion resistant and applied. FRP sheet, 
plate, and a grid shape was developed, and recently, form of a 
FRP bar reinforcing in concrete was performed. Also, a 
research of a concrete which is healed itself and suppressed of 
crack to increase the durability have been conducted. Blended 
cements such as ternary cements were performed and recently 
the self-healing concrete that is repaired crack itself, and 
furthermore a smart concrete which is diagnosed and repair 
have been studied actively [2]. On the other side, according to 
the aging of the structure, the necessary for maintenance, repair 
and reconstruction, the modular structure was applied to 
practice construction [1]. It is expected improvement safety, 
quality durability, economy and environmental issues 
efficiently. These research has resulted in strengthening of the 
structure, increased durability, reduced maintenance cost etc. 
However, as the majority of this previous research have been 
conducted on reinforced concrete, the results fail to compensate 
for certain concerns, such as the corrosion of steel, difficulty of 
maintenance and limit of weight reduction from the thickness 
of cover concrete. As such, there remains need to leave the 
frame of steel reinforced concrete. Therefore, a textile 
reinforced concrete (TRC) has been actively conducted to 
replace steel re-bar with textile for about 15 years in Germany, 
Israel, Spain, USA, and China due to its advantage such as 
durability, light weight and free formability [2]. In particular, 
Germany has generated a report defining TRC and 
standardizing testing methods with RILEM [3]-[5]. Current 
studies of TRC include bond and tensile test, characteristics of 
cracking and application. As a composite material, the strength 
of TRC depends not only on that of its components, but also on 
the bond between reinforcement and matrix. Analysis of this 
bond is thus one of the main topics in TRC studies. The bond 
can be affected by many factors, such as curing conditions and 
pressure applied after laminate casting [6], fabrication 
technique, fibre type and treatment of fibre surface. To study 
this phenomenon, pull-out and tensile tests have been 
performed and numerous models developed [7]-[9]. These 
many researches were performed for thin-plate TRC which is 
best shape in maximization its advantages. Therefore, each 
bond and tensile test has performed in limit variable such as 
number of laminate of textile, type of fibre, meso-mechanical 
of textile fabrics. However, precious TRC researches did not 
consider the effect of the development of length and the 
different variables of the textile reinforcement on pull-out tests. 
A composite member, like reinforce concrete, presupposes a 
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