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Evaluation of In-plane Shear Strength of CFRP Rebar-Concrete Member Using
Modified Compression Field Theory

Su-Tae Kang'", Eun-Tk Yang’, Myung-Sung Choi’

Abstract: In this study, when subjected to in-plane shear such as a shear wall, the behavior characteristics of a concrete member using CFRP rebars
were investigated when the longitudinal reinforcement ratio was kept constant at 2.96% and the transverse reinforcement ratio was changed from
0.30 to 2.98%. The evaluation was conducted based on MCFT theory and analyzed by comparison with the case of concrete members using steel rebars.
When the reinforcement ratio ranged from 0.30 to 1.19%, concrete members employing CFRP rebars exhibited higher shear strength compared to
those using steel rebars. In contrast, at high reinforcement ratios of 1.79 and 2.98%, it was observed that the shear strength of the member with CFRP
rebar was lower compared to the member with steel rebar. Maximum shear strain was observed to be higher for members reinforced with steel rebars
at lower reinforcing bar ratios, while for ratios of 0.97% and above, CFRP rebars resulted in higher maximum shear strain. As the reinforcement ratio
increases, the use of CFRP rebar instead of steel rebar results in a greater increase in maximum shear strain. By analyzing the difference in strain in
the reinforcing bar as well as the difference in principal strain in the element caused by differences in the mechanical properties of the steel rebar and
CFRP rebar, the shear strength and shear strain when using steel rebar and CFRP rebar with different reinforcement ratios can be compared and analyzed.
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Fig. 2 Average and principal strains in element
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Fig. 3 Stress-strain relationships of steel reinforcement and concrete
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J. Korea inst. Struct. Maint. Insp. 15



w
ol
=
1z
0

X ot IE
1=
([

A Ak ZAYE B o] AFEA ol the MCFT
o] A M A L LI E Q40 ZHgshs ek
FHEYE () S HAZ T Z7IATIHA, ZF Al FHY
ES I8k 95 Akl Ao JgHn) o= 3}
o = wBu g ol @40 AAFS AYsh= siadx=

Fig. 59} 2t} 34 dare]Eol e} matlab AZE O E o]
f3t] AY AA S A 2 7988 N8k 0™, Vecchio
and Collins(1986)2} Bentz et al.(2006)°A] AAH dEZ2
P E 7 dof ik U A G A 5o B 7| AP Aot
HlaLE Fof o4 Z2 3] A4S 2S5 Bentz et
al.(2006)1 A= Thefgh A o] Bl 8 4o gk Huy

1z

Increasein @,
Calculate f1
1

Increases f,
[ calculate v,y fro |

!
Calculates,,f,
YR cosT

Yes

Select lower
value of &

[Catetate v}
[CHEte ]

.
[aeisers |

Fig. 5 Algorithm flowchart for in-plane shear analysis

0.40

px =2.96% with different py —Y £~ 426 MPa
===033% Jl £, - 470 MPa
—0.60% o, - 2.96%

030 [-=me0.3% =t
—1.15%

—-—=179%
e 2 B

0.20 itz

Shear stress ratio (w/ f,)

010 |- D e e e e i e e

Shear strain (x1073)
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Table 1 Mechanical properties of steel and CFRP rebars

Type Steel rebar CFRP rebar
Yield strength [MPa] 470 -
Yield strain 0.00235 -
Tensile strength [MPa] - 2,300
Ultimate tensile strain - 0.01769
Elastic modulus [MPa] 200,000 130,000
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