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Abstract : This paper presents the results of a study on flexural capacity of large size RC slabs strengthened with
carbon fiber reinforced polymer(CFRP) plates. A total of 5 specimens of 6.0m length were tested in four point bend-
ing after strengthening them with externally bonded CFRP plates. The CFRP plates were bonded without prestress
and with two prestress levels, 0.4% and 0.6% of CFRP plate strain. Test variables included the type of strengthening,
prestressing level, and the effects according to each test variables are analysed. The experimental results show that
proposed methods can increase significantly the flexural capacity such as strength, stiffness of the beam and the
increase ranged between 36.2% and 63.2% of the load-carrying capacity of the control beams. The non-prestressed
specimen failed by separation of the plate from the beam due to premature debonding while most of the prestressed
specimens failed by CFRP plate fracture. And the cracking loads and maximum loads were increased proportionally

to the prestress level.

Key Words : CFRP, flexural capacity, prestressing, strengthening method, premature debonding

4 AlEarE d =
HAREALE FAYE F2ES BIPY] H5

o
JLEH
()
=
]

7P gol AMREI QlE A M FRPZ B7)E
RCEA o] tfgt 24 A% A3ts Ad =4
A Z gA Ao} Y E3H ACI 440.2R-
02°% ONR-DT” Zo g \ag of 1 AAHPHo)
AAR LR Y=ol e delolch

2oz FRP 21202 FHL Bysio] sela

g JIRE AU FRPEG FRol ol
o Ba1T, of s PAR 1YA|A Hrkshe
HH(0)et ZEjAEY A FH)ol 7H”‘E1°1 T -
gEoz A7en Yo’ ugw ZavE 9 1
AT SAYES] /Tt 7 o] FRP Z|AEH
A B Ve nEe) AoaagE W zaa

" To whom correspondence should be addressed.
hong@chungbuk.ac.kr

EYAE ZIE F2ES
F Ao oAl gk

FRPA|FZ E73E RC HA1e] gAFof st A
2 Qe Yukdor ZalABHAS 7] &
2 FRPHO|L $IEE AMESE 4 2y AgA| 9
A 2 saEo] gk B A iabgoe] 2y
A2EYAE 718 FRPEO.2 B7bE AgAof df
3 AYA A7S ST, 28y o] AF
o] BT &4 ngof tisiA] ¢RIk E3F
FRPO| U7} =& vhdsty, Ea3dE APezy
€8] FRP? ggto R Qg w3 & WhA|sh=r) 9l
ol e FaA]of tigh &L HSsh AAkR
£ ¢ At olch

oo B Ato)de Avt 9 217%E FRPEOZ

H7b= Afr RCE&H =] it FAES EdlA
JLa;Abtlﬂ/\] -1"\:3%0] 5 .‘%/\SI.% /éi{-j‘-é}’]l’ Z’-;;’g I
B AgAe] AgEATE 7122 ANE B4
A& AF2E H8E = Y=A

w7pehe] 4w}

Ir



2. dEAE

2.1. A2z

£ dFoAE 15 ZEREANES 25mm 0]
3tol F2ZAE AHestd AEAE Az
FAEY BERIE= 40MPaE A5t AA)
2I2E 75l $100x200mm 719 Y32F ZA
AE AFBt £=5FT T A 28UoA &4
3t AEPEE 71FoR slgon, gEtwe) H
WA 44.IMPaE UeRdch AEA A2 Y8
AME-E ujEHE A= Table 13} 2t

APA| AFof] AMgE HE2 KS D 35049] o]
FHTOR SD 400& ARSI AAAE2T u)
Yoz 747} DI6T} DI0S s 23lgch A
Y-S B3l Di6F D102 B4 717} 476.2
MPa%} 500.7MPaZ UePgTh AHA FRAE 9
3 AFE-3E CFRPH-S 9] SAtollA AjAtsE]= 27
L4mme] sk JfAjold, HeEULL 634%
ojt}. & Ao & 50mme] CFRPHE o]g3}
o AgA 1 g3t B3E st ed, Qg EA
2|= Table 29} Zth CFRPH B2 93] AMLH

e

b

L O8, 8

Table 2. Material properties of CFRP plate

Modulus of Ultimate Ultimate
elasticity(MPa) | strength(MPa) | strain(%)
S&P Laminate
(150/2000) 165,000 2,700 1.4
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Table 3, Test variables

Specimen Strengthening Prestressing Prestressing
o BAIE SAJolA] ALEIE 2 208 ARSEIGIC mebod © | tevoh) | forosto)
RU Un-plated - R
Table 1. Mixing properties of concrete RS Bonding ' y
WiB sa Unit weight(kg/m’) ROA Anchor plate - -
(%) (%) W C 3 G FA AD R4A Prestressed 04 51.0
349 | 413 | 185 | 456 | 642 | 927 | 74 |3,180 R6A Prestressed 0.6 90.0
(a)
oy 2,100 1,400 2,100 boo [ 1200
§
) :J
| 4,500
()

| 4,500

| 120

Fig. 1. Detail of specimen (unit: mm),

72

Jourmnal of the KOSOS, Vol. 25, No. 3, 2010



ZIZE CFRPECE HZIEI HZ RC Sa=o 45 It

Fig. 2. Prestressing system of CFRP strip,
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Photo 2, Test setup,
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Table 4. Resulls of flexural test

Specimen ]Cracking Maximum . Ratig 01: Failure mode
oad(kN}| Load(kN) |increasing(%)
RU 12.7 1256 0 Flexural failure
RS 15.1 151.5 207 Interface debonding
ROA 16.6 166.0 322 CFRP plate fracture
R4A 24.0 169.3 36.2 CFRP plate fracture
R6A 32.8 204.8 63.2 CFRP plate fracture
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(a) specimen RS

(b) specimen R4A

(¢} specimen RO6A
Photo 3. Failure mode of specimen,
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Fig, 3. Load—deflection curves at the mid—span,
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