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Performance Evaluation of Perfobond Rib FRP Shear Connectors

for Composition between FRP and Concrete
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ABSTRACT

One of main issues of the FRP-concrete composite member is shear connection between FRP
and concrete in order to secure composite behavior of FRP and concrete. To solve this problem,
perfobond rib FRP shear connector is introduced for the mechanical shear connection. In this
study, experimental study was carried out on the perfobond rib FRP shear connectors in order
to develop the effective details of perfobond rib FRP shear connectors. Pull-out test specimens
were manufactured with FRP plate with holes embedded in concrete block. Main parameters
considered in this study were diameter of holes, ratio of spacing between the centres of holes to
the diameter of holes, and thickness of FRP plates. Test results are discussed according to
above parameters compared with other empirical expressions for steel perfobond rib connector.

.M B

FRPE WT/4e] Holun, % bl Zxrt o489, F49 st gle Aoz A3 EEF
ZEo HEsHE AERZL SVt gloy, AEH7E arteln Fx iy Aol iy AL dFol
2tk FRP9 Z2AYEE AT slolBagd=E FxE olgt 22 FRPY 9HE Rgsdr F Az
48g U F e 2P B F Uk o)F AR AFeRE FAHE FHFRA A F
2% Ae F AST HEAAANY FAATE R AL Aotk
A 742 FRPS ZIJEE FAAIE WHe2ZE FRP 99 HAAE vl2xn 1 9o FAE
B HIAANE 3EgH0 AZ29E, FRP #d fol 712 Fof S3YEY od=A A
FRP & AZAle] & io] UAdg & dHAe 71AHA 429 Fol Atk & A+ E8A
Z-232E A uidde §42 98 gy HEIEe 2E A9dEdANE FRP-Z3HE §4 F
Zo] AHEst7) st g 7|xFY0 ASE 47 Y5ty FIHAD F, Z% dAle] FRP ol
THE 5L ¥ o8 ZAYE EFd v, ¥ H(push-out test)E A A A 5 & F

e

at)

74813, o]& FRP-22E 44 72 48 FAE ALe] AF 712 422 B4 oo
* F3Y, 4547 ed 7Y dddTd
= JEY, dFHLrledTd 474

o QS Y, TG EEBFTAF AN, BIAL7ERTY 274

2006 % 715 etk Es] =74 297



FE2E B|H ModZM o ZEEIA B | A

o
El

F})i

o

Hu

HEEE JE A9dZAY ZFEF S AHEY, Oguejiofor 5(1997)0] FAT ] HEE= FB
AGQZAE FAste ATAYES MM A (DF Zo] FE=HE AL vt o™, Medberry
(20028 F7HHQ AEE & A F AdaAHA 25 4 Al d&) EHE 4T A).

a,=4.5htf 4+ 0.91A .1, + 3.31nd?V 7, 1)
9,=0.7500Vf 4 + 0.90A 4f, + 1.31nd?V f 4+ 0.415,L, 2

9 Ao A WA gL TagE A EE ¥E A qaFoln, F AA & Iy A2 7)
Boln, A WA &L 2gr 7o 4P ZAHEY g ado|th 4 (2)9 v HA ¥ ZA
glesl 2adE e Ritd ¥ Agolth 9 AEd ALd JEE AT 298 FndrE dn
7l gTech B AFoA s)Lstnzt st FRP-Z3HE $44 B IRS AgddA: g
e A-2aYE FHL 9% drde g dSFzoln, £ 1Y 17 L yHo2 AP
Aoz A (1), @A AZHE F9 Besie A (3)F o] Yukstg 4 ot
g, =and™ fy + Bb.l, 3
A (AN 5 & A PR AT L AF(mm), b, LF TAYES mPHY UE gYHe Z
# Zol(mm)elth. 4 (1), )F 4 (39 tHstd $9 F A7 AFdE 4 4=33], 1.31°12
£=0.0, 0.82(% =)ol "tk 4 Q)dilA R WA P& £agee gd RNe, 2gn F 94 F&
232 EY X 7o) v o JGES FHE Aolmg gutes F 4L wmrlde £
7} da oldd Fe AU HIEE B AdAdAdANN EAYEY g Ao AT AgH
59 7ld g A& stotar] Yt o] F A aFHE EesiA Y Bast Aok

l°l

3. HEEES FRP 2|2 Moleizxjel Mot As ®o}

31 49 s

A¥AE B 13 2o 799 AA, 174, ¥4, FRP g2 FAE 952 3o 2 3744 223
Fok AgAe d4 2 AYL 29 1% 2o AFAEAPeR 73 £aAEEY FEE 284MPaz
vebgch 3tE, FRP @] AAZEE F77 8mm<] Z$olE 345MPa, 4mm<] 7 -$-ol & 478MPaol
2, ztzhe} AR ASE 39.7GPa, 41.1GPa2 YEith ##H THo] gl S AUAE AYstne
EE AEAY 23 SEAS 2 HPHAAY n@EE AAGHAT

80 | 7o

00 .h
m}/ o o o |l

st - ;
(a) AExel it {b) dEx e &
O 1 dEAel g ¥ M

298 T=



Bt HEES FRP MTtdzel 45 FIIE fiE AE He
AEAY S D40-S120 | D40-S160 | D30-S160 | D40-S160-4T | D40-S160-H
—S D40-5120 D40-§160 D30-5160 D40-516¢ H-D40-5180
HyA 2 Y O O O O O © O e} 0 o] o O ©
|._ﬂ______| l_qgi_____s@uo !go_l E_uo ! 2@160 v!_w_l !ao ]‘_( 2@160 ! 60! iao |I= 2@180 ! 80 ! 20 2@160 a0

74 A% - 40mm 40mm 30mm 40mm 40mm
T3 TA(s) - 120mm 160mm 160mm 160mm 160mm
FRP A1) 8mm 8mm 8mm 8mm 4mm 8mm

Age 39 29 o] x&E FRP BAE cleZoz @ais n3AY %, 2aE »48 5o &
t wyoz AAHgien, WA Axste FRP RA% 2aJe ¥ 4 g

120 -

*—rrP e ——si
7 3 - -DAC-5180-1
= 0 E

- A € ___ 53051501

L . ¢ N S ST

k) g = ' s

) :

Q

L |

o 5

2

O :

Q.

<

0

0 5 10 15 20

Relative Displacement, mm
a8 2 oleAly MY o8 3 mazEY stE-Altide I3

O 38 o] AFAA Uehd A JHAY gIRod gt F-AdEd S4& a9

FRP7I sidd AdAE Ao A¥A BAE Rojthrt AN 7F 7t 79
a7t GaEEA EAzt dFe] FAFS B 4 ok E3YETL staE A vde |
2317172 BES vy F3ke] FAEH FHY FFE AAE F U o # 2R
It Z2ge T Z3" EAYEY thd A 93 Aoz RIHY, F3 3153 ojFd F3
ZAaYEY Mg A 23 FAS 2AHAT FA dFY FAZLS FojE A
e AEHoR Frietth. FRP @B 23 ES Rito] gty Fpole Adzez
| ¥ AT FAE B 5L obd Aoz YElhgon, WY A& F4E FEE 5 A
c}.
E 29 Z AEAER AFe o3 FesF S ALYAT. A TAHE A9 FEF
et A= 4 (3] Wik Oguejiofor 5(1997)8 AT E o] &3t =331, 8=0.02 L3 A
% Medberry 5(2002)9] AT E 183t =131, =0.2F HAEF A9 F /M= At &
3, FRP #3 A9 g5 o4 X FRP @B & ¢£dA(FRP #ue] Zox 74 A& @
el oA AF s FRPY AZAEE T3 gholrth

Kl

N

(R o

[

¢

42

==

20069 % 715 st w s =84 299



E 2 HeAY SetetEkN) vl

AP A S D40-S120 | D40-S160 | D30-S160 | D40-S160-4T | D40-S160-H
o | 2az)E | a=331, =00 - 1129 847 476 7 847
& | A2 | a=131, =082 314 447 35 188 R5 35
A FRP 334 2208 1104 1104 1380 765 1104
5 AlE-1 81D 1281 (F) 1129 (F) 101.8 (C) %6 (F) 127.3 (F)
- A#-2 5.3 (D) 1147 (F) 1134 (F) 1416 (F) 1011 (F) 1276 (F)
; Al H-3 471 (D 1128 (F) 1202 (F) 1117 (O) 89.3 (F) 1546 (F)
BT 506 1185 1155 1184 9%5.7 136.5

1S ABAE AN UBA A8AT 0ol SEAE 3] WEel 25 b0 Agerar
#olA) (D FRP-222) AR} #2053, (B FRPY 9%, (O 2a2E Jutag osiac

HE Ze AEAY dFEol B2 4F3E €2 FRP gy} dide d3s
E‘Riﬁ}. &, ez 79 27|71 22 D30-S160 AFA T 370 TN 2707t 22YE A& B
AT ole AFAE TAR dF LY dFAEo FTAYEI ARHES AT RAFE vE ZH
o ®oA FRP7F stgd A= FRP #3219 o ZAdA AA ‘31011—}21 %1 UEE B 5 3
o olE FRP7} &4% 4% A%S vehe ARYS tA & i dFAFE 23 & & o
Zayert #d3d F e AFAE A s9 4 3)9 a%k% T3, HZ 673 oA
Oguejiofor 5(1997)¢] A7x} ¢ 2v) H=E Z o] ¥t FRP Bt gad & dFgAd o] g
€ d9stE, 2% FRP 2187 WA s e Aoz vedd. &9, FRP B9 A HESY w3
£ T37 HFP AYPA SelMEe FPdtTol AT S06kN22 YET. o] g& SAZ st 4 (3)9
Fr& F3E, BT 1327 8¢} o] g2 Medberry 5(2002)°] Atd gtmch 156 o] 3H, o] &
AR & FRPQ} ZadEes %432 0.66MPac] €t}

FRP-Z3AE &4 R A 242 43 wnloz HFES FRP 28 AgdddAE =939

oun], oo W 71xHQ AEE 47| AT AE S FYsAd. 2 A, FA E2IHEL FHTE
£ HEEE ADdAZAY ABAE S T FI r|E] AGAE HrHHo2 {5 A= o
A AER7E 29 o) & Aoz Ve X%, AdEAY At UF Hn A HHE Adoldt
22 o] AFREZA NI AGAE HrHE &3 E dodE FEt sidn ﬁ’rﬂ%q °o] d7& E
2 8l F74HA H¥S +YP3H FRP-FIYE FA T 4 715 HFE= FRP gE9
A7 = FrtA g 228 7 & ALE B,

f

LAtel 2
AFE AHAEY ARAY/EATNEALS) AT A AOSARRIDOI-HA T AHES A
2 2871¢ 97w da FAIQAEI

e

u_>'|_|

e

Mo

i

1. Oguejiofor, E. C. & Hosain, M. U. (1997), Numerical analysis of push-out specimens with
perfobond rib connectors, Computers and Structures, Vol. 62, No. 4, pp. 617-624

2. Medberry, S. B. & Sharooz, B. M. (2002), Perfobond shear connector for composite construction,
Engineering Journal, AISC, Vol. 39; Part 1, pp. 2-12

300 #$+=



