Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2012.13.5.2396
cooperation Society

Vol. 13, No. 5 pp. 2396-2402, 2012

HELE FRP-ZAYE YR YAT B WA A7

A Parametric Study for Bending Behavior of Perfobond
FRP-Concrete Composite Beam

Yoo, Seung-Woon' and Kook, Moo-Sung”
'Department of Civil Engineering, Kwandong University
“Yuill Engineering Consultants Co., Ltd.

2 o HT GPAFHT B 4TS FAlo) SHe FRP-EIE FARAC B A7t gol WA o
u, QoA A4 mepuihpe] ASHEI olrh B ATl SAPoR B WERE FRP £AE 34
0] Shol VIHY FoHLLo|d Z2ads detlel AToE S olF olgelel FRp waby Wikl wE
AR ShAe Sustgth HEES FRP BgAe] 45 ched JaRom weol F7ksHe ool ek, £
HARUE FHo BeI Ael KOS melsle] 25-3mm BHAA FRAGE A Aol Mee

st

Abstract In recent years, the use of hybrid fiber reinforced polymer(FRP)-concrete members with a dual
purpose of both formwork and reinforcement, has been considered in some structures and has been applied in a
small number of bridge decks. Numerical simulations of the beam failure tests were performed using nonlinear
finite element program and a parametric study was performed with variables of perfobond shape. The ultimate
strength was increased with perfobond shape because of dowel action. It was showed a good performance in
case of approximately perforate diameter 25~35mm in this case.
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[Table 1] List of test specimens[9]
L7160 E 2] FRP A2 EAF[9
A B Cixaing T(TPII’E) ! ElL %Tabl]e 2] Michanicz?l :)[ro]perties for FRP plank[9]
F1-1 No perfobond 1700 . oI Nl=Aar B A4
F1-2 No perfobond 1700 o (MPa) (MPa) (GPa)
F1-3 Perfobond 1700 GERP 27 155 134
F1-4 Perfobond 1700
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Load a4S =eYatct. vxy daat weste] FRP @ Y
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[Fig. 1] Installation and testing apparatus[9]
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[Table 3] Comparision of experimental and numerical

results[10]
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|| Eu 2| 2 | 2
Non
F1-1| 1700 |58.9 6.49 1.13 _perfobond
52.0 9.8
Non
F1-2| 1700 | 60.8 7.98 1.17 _perfobond
F1-3| 1700 | 59.7 7.26 1.11 Perfobond
53.7 105
F1-4| 1700 | 55.8 7.51 1.04 Perfobond
reinforcement
F1-5| 1700 |39.4| 36.0 | 4.85 | 5.9 1.09 2-D16
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[Table 4] Analysis models for parametric study

2 om 2H X B T4 A&, D
(mm) (mm)
B0OODO0O 6.5 0
B0O0D25 6.5 25
B0O0OD35 6.5 35
B00D45 6.5 45
B20D00 20 0
B20D25 20 25
B20D35 20 35
B20D45 20 45
B50D00 50 0
B50D25 50 25
B50D35 50 35
B50D45 50 45
150
1

B =8.5mm B =20mm B =50mm
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[Fig. 2] Dimensions of perfobond FRP plank
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Applied Load (kN)

Deflection (mm)

[O8 3] g7} gl siende sa-8g J4
[Fig. 3] Load-displacement curve for analysis model of no rib
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[Fig. 4] Load-displacement curve for analysis model of rib

width 20mm
70
—— B50D00
—«— B50D25
60 —+— B50D35
-~ B50D45
50
Z
= 404
I3
8
S 30
o
£
£ 204
10 1
0 T T T T
0 5 10 15 20 (d) B20D45
Deflection (mm)
[32 5] 22 % somm sAREo) S15-09) 4t (28 7] 82 & 200m Y= G9S B2
[Fig. 5] Load-displacement curve for analysis model of ib [Fig. 71 Strain distribution for analysis model of rib width
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[Fig. 8] Strain distribution for analysis model of rib width
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[Fig. 9] Variation of ultimate load for perforate diameter

65 g T g T T T T T
.
60 .\ 4
A
X ,
s N P
= N\ .
X 55 -rl/ﬁ’*”::\\ ;“i v
kS - —e
S s o
& 50 .
£
> —a&— D=0mm
45 — e D=25mm b
6.5mm @D 4 D=35mm
—v— D=45mm
40 T T T

T T
0 10 20 30 40 50
Top Flange Width, B, (mm)

(28 10] 2lu 2Ly ga Sesi5 st
[Fig. 10] Variation of ultimate load for rib width
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