FEREHEAIER HREE MERETRIE TISC| SRR &St IR

A Study on the Strength Characteristics of Reinforced Concrete Columns
Confined with Carbon Fiber Sheets
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Jang, Jeong-Soo Jo, Seong-Chan Joo, Soo-Seock
Abstract

Lateral confinement pressure generate improvements in strength and ductility of confined
concrete. Carbon fiber sheets have a lot of merits, such as light weight, high strength and ease
for construction, when it is applied to the defected structural member for the strengthening
of shear and flexure.

The purpose of this experimental study is to evaluale lhe slrenglh characlerislics of the

reinforced concrete column confined with carbon fiber sheets. |

The main variables in this test are concrete strength (290 kef/am® called N type, 505
kef/em” called H type) and pre-loading. In the test, a total of twelve specimens, which were
all 10X10 cm in size, 117 cm in lengith, have a 2.85 reinforcement ratio, have been used.

The results indicate that the strength was enhanced 26%~30% in N type, 11%~16% in H
type specimens which was confined with carbon fiber sheets.
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_HOL_ 60.61[0.0033] 54.67] 1. 112] 193 _
HO-2 37.77/0.0032| 54.67 |1.057| 1.82
HCL| . [66.58(0.003654.67[1.217] 2,00
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31 MEA e ) aba

3.1.1 H type

H type A8AI= Adulgd olzy] A4 31
& A7) SRR 2 JehliA ¢ HolslgelA
M2 s B398 R

BRARAER BT HC NS olg
Al EAdo] velgteow] HulEd =gt offely
sk <F 60%7 F49 P2 v oA ol
Ho| Agile Reg v,

ol Fod &7 olF WAGEHY faEst @
SAFAES FHE WHE B Wi e
v @des g

(1) 7872 284 (HO)

Adete A4 SHASR SeETpt 4t F
T A EF 50 e I 40 Ay
590t

HO-1 Al@AE 60.81tf, HO-2 A1RAE 57.77tf
2 WgEE Yehisich

(2) 7} A H0)

B A QA E EE 2ARERY] dANRAE
7b 2R dx FA7E 2A #HelAw JEE 3y
it

16" s=smgmuss Mo M3s2001. o

HO-1 A48 3% 66Lld AN e e
A HUEd w9t F el 3504 28] A
segion 35 FaE RS BAHH A
Az,

HC-2 A9AS) 74 651N Maa 985} o
A B6ueAA AOMEE deRiT oL F 28t oA <)
A2 RN B2ARAES BAHE WY P

deis)o] 43 B,

(3) AAst 272 A QA (LIPLC)

ANAE 5 w@wg £33 AERAY RS
3% FrplEd HPLC M3AE wds E3e]|Ed
HAA A & 489 cJHEer g8 dd
3 AE9 0% AgEden. HC ANgAg &
e Az Aoliol gt

HPLC-1 AlgAe] A} 358 4Te)gen £
2gME 64109 HdE-g depigict

HPLC-2 AlgAle 66.4tfe1A Schigel =285t

3.1.2 N type
N type A83dle H typs ABAS Fds saje}
g "ol walg epigicl,

(1) ¥57F AgAN0)

Aol d (e 9§25 SRl 1ol
AgEo] A vhjEok AAEY s Act

NO-1 Al@AE 39.5t01M 35S shde] FYo|
El F2 HXE v JFdo] Adswn). Hx
FY P 3 ote] U Rgev A
gt vhy 73] Gdo] A=y e olzg.

NO-2 AldAle] A% 30tfelA Fgo] g
v ol% oknte] WA ¥ -5 vt Tl AA
s} AEEzREr} WelEy s =it

(2) 272 AP NC)

¥AE NC AgHe] eE-gvie 49 Aele
NO N@A S fakeiAG ot JaA vehde 3o
Ud 2 o 390 7R3 AP He FRE
F7VE vrehirl.



NC-1 ANgA2 35 47.6t0404 ol &9 e
(HHEE) ] AFAHR e Shufeld d%F TR
AR ES @aeEgle] wejgAel AR At
olojr Zhg #2el BaYRAESL sla BAA
w#o] FA {hadiint.

NC-2 N@#AE 43tfelA 35 detiols] g
A NETT AR Eds B HTh

of wjge] ol A% ol vhE 24 AgAS
& ZdolaA veksith

3) AAE 13 A4 (NPLC)

A48 & 2728 NPLC A8AE 7189 s
ARAA ARSI

NPLC-1 Al8Ae] 735 42,85t a15A4E7]9
s&5vlh £3F A s3It et 858
AAs] B73g AAsg ),

HAHEA 495004 4EE FE5 9 A
AEe] FFo] FPEEA g /129 o]
F 36t & HEEe] A Ao BAs =
FA qiHe] Ziagv.

NPLC-2 A9 AAsl 852 40,6512 3%
2 o] g4l e Heshn a5-g AHEA
=

s ARA 50.5tf0A HridiBe] ked o
ol 45tfol X AT APAlS] T Rl HHo]
PAEA Y, S FAE FEo] BT FeH
o} s

32 5tE-HE 24

3.2.1 H type
H type A @A WA HC. HPLC AEAS] &
F-FHAY FE 4 AR FRs 8908 £ Yo
'—Jr Hidg o] %9] AfelA FAT Y E Kol
3l o] A RANER Wikl R 93] adE £
zieES A @A ddo] AXsHA GRsg ¢
T Sick
I1 type2] Aol w24 AS- 110 A]vdxﬂoﬂ H]
gl 234 frrEAl ‘4514"1 HauEd g2

AHA A9 Z2p e,

1HPLC N8AE A4 884 dar 4% 1IC A4
Ak A9l Ul ASE veRrided ol o
2ol 80% H=el WAs} ANEAL ddes] o
& ulAA ek Wil Ao I

o0 1 2 3 4 5 6 7 8 9 1
AXIAL DISPLACEMENT(mm)

(@) stE-&2HH I

(52
o

=3
LOAD (tf)

(=T~

14000 12000 10000 8000 6000 4000 2000 O
STRAIN

ib) FHE BH-HYE I

14000 12000 10000 8000 6000 4000 2000 O
STRAIN

© H2dRAR SY-HYE I

Fig. 2 H Type Al®H 2| 8}=-WE 4

SEFASRLEE MeH MgEeon. 167



3.2.2 N type

N type A@Ale] 239 & 49 d5-ady &
Aefaleh ol A o|Fe] AFHe/F H type
Al@aol wjg) gteial edelsdv),

NC AlgA9] AS- dxe] 79 9 Ege] &
7Vt ot AAEE AdAdAe e s7h 9
2em g9 718 vehliA gelet o 4%
9 e wedr),

[¢] 1 2 3 4 5 6 7 8 ] 10
AXIAL DISPLACEMENT(mm)

@ SHE-2usl 2

14000 12000 10000 800C 6000 4000 2000 0
STRAIN

LOAD (tf)

14000 12000 10000 8000 6000 4000 2000 0
STRAIN

16"  si=amsmusie Mow MAZ20CT O

3.2.3 %393 74

11 type AIBAHLY N type A1@AlA AL}
27 Jelston Aldde] wlelag 2% BE A%
oA gyl dYRE FHEE < 4 AUk

Fig. 4914 2¢] H type N84 B} N type
Aol PR ol 1% A %)

H type AgAdAE 5ol Huhlse] g8
A o] AR Z7Hg o Auuige syl 4
A& Bl ¥ N type Al@AelAE HuluFe &
28 o a7 A3 i

LOAD (tf)
c 8 &E8883

(=]

0 3 6 9 12 15 18 21 24
LATERAL DISPLACEMENT(mm)

Fig. 4 AEAY st5-gus 34

0 1 2 3 4 9 10

5 6 7 8
LATERAL DISPLACEMENT(mm)
Fig. 5 H type 7| A 8 stS-guly 24

70
60
50
40
30

LOAD (tf)

20
10

0
0o 1 2 3 4 5 6 7 8 9 10
LATERAL DISPLACEMENT(mm)

Fig. 6 N type 71 SN M SHE-8HSY 4



HE

ol N typeold WHo] FEES F3ld 3
7} wjgol Ao A]g;g]_\;].

-t 9

o2} S-S5 Fdeixeh g2] NPLC A4
¢ NC 1~!?e§7vﬂ5491 FHE Ao He vl skl
4.2 A

4.1 Fafiis-Shah& o+

198541 Apostolos Fafitis, Surendra P. Shah®
& 9749 2aE0 A740A g8 2aE 7]
5] FaAEA) kel vz Apasch

944, A9, 849 7189 Y7LETlH] B
Q7E o $H-AgEd 03 INE Sudee
FQsta, 7159 G5E W wgEd ugt d@xde
e} 2] AL G,

NEY 74 @9 L& P B 749 A
A4 FoKcore) 8] WAL Hol7t &g YT
2 Mt BCHRED S T8 0 A7
% /1<l Agesict,

Pr4e EeleEd JuZmE JPESHBEuE
B Eaeee] Zwd o8 2(1)& Alsteian.

fm=fm+(1.15+%)f, (1)
o= 1.027%10™7f,, + 00206 J{ +0,00195
_ A
fr= ds

fo b A745E 2adee d3dE

Foo U E1TE BIRES] U573

£ BPES

Sy AT PEde

d. : $7¥4

s 1 uESE 744

A, - i3S oed

FaeEe] A 284 ¥YE

Yoz PRAMLDS PHx Je 22
TN SERATAOC) Wl B9 F9Y
g0l 42 g /b MR ZaRlE Iavyse
2l @E A shed Aol G

42 87 wat

ERAAIES] HAkashg Wkl ek g
FAE AR QPLEE dETes Iilsio, o
Ao H7EEN gl 8¢S Fafitis-Shah
9 Akl dislel: Wylez £ 499 w3 %
FE vla BrRlisien, A& @i Table 7o v
Efigict.

Table 7 M¢hel Hg ot 29l (kgtem)

Sk bk foc tost n ] testf,“/fc;“~8
Ho-1 505 [476.51492.4| 476.5 - -
" HO-2 | 505 |4765]461.2] 4785 | - N
HC-1 505 |476.51551.3| 539.0 | 1.16
" HC-2 | 505 |476.5)547.3] 589.0 | 1.15 18
HPLC-1 | 505 |476.5|528.5]| 539.0 | 1.11
HPLC-2 | 505 |476.5|549.2] 539.0] 115
NO-1 290 [299.2307.4] 299.2 - -
T Ne-2 [ 200 [2002] 2011 2002 [ <[5
NC-1 290 [209.2(382.01 372.1] 1.30
_ Ne-2* | 290 |299.2]3463[ 5721 116 | .
_NPLC 1 | 290 |290.2[576.2] 372.1] 126
NPILO-2 200 2992|386, 7| 3721 | 1.29

* Y& 24, F-3: Fafitis-Shah

TSRS NoM Mameon o 169



4.2.1 $&xe) 9

7y7 NQAdMe E2aRE FEEA 59
W AbERN H type A@A9 49 < 8%, N type
AldAe A$ o 14% B& Ha & vehigich

FEZE AFAHOL UHE M)Eg dgE o
BAASAER B H type AEAHCO)Y 3¢
11%~16%, N type AGANC)Y 735 26~30%
o] vl P g vehlo] 2a0lEd] 4Ed
7¢ 71l wel 3R g3yl dolds & 4 Yk

Ade) 403E Fafitis-Shahd] 274 H7Hd]
BAEq Ay R} AgAe] E3R ARE /ES
2 89% 1 Fig. 9949 2] AL H type.
N type X5 29479} 248 498 Jehisich

4.2.2 At oAE 4%

AAste AF 71ge dulddrt 2RI ulx]
B 4EE aekel] Ak 8% ANE e 49
% =08 F gARANE AR AFAE A
49 & 285,

WA E Fal Bl AT NPLC A4 B8
w HAdE 7244 AAEEA &2 NC AgAd
vlglo] §& A& Hlon}, A glge] 99 @
4 g rAR EZF HPLC AiAe AR
& HC A9 AgAg #ARE AgE B3tk

H type 71 N@A 25 A94 RS 4
2 Q1) 2% AalE FelMe FeaEE LFelr
7} ol £ hdd g 2AEs 478 4
dAe 44 AdAst BoE dEsool & Hew
Rt

fec / feo

0 C1 c2 PLC1 PLC2

Fig, 8 & Zol & ¢ 23 RE 2k FUt

177 s=sngacss Mo™ MIE2001. /)

600
ON type
aH type
<« 500
£
K3
g 400
‘@
©
=~ 300
200
200 300 400 500 600
Fafitis-Shah (kgf/cm?)
Fig. 9 M ghajoil tHer AEEM W
é‘
©
c
<
@
(4
fid
o N type
[¢] c plc
Fig. 10 2zid+d dEHED vl
5 & &

P a7iE BANRAE Ng dagadE )
ol IR F45 ARIGE AR, FEe) ¥7
Sx7 Gl AYENE A8l Tt ge A
&g gt

1) ZTE3YE % AGA0 ddRAE BN
N type @49 79 26%~30%, H type Al
PAle] A 11~16%9 WEEHE Vel
W, a7E 23EE AMR /1 ARACNA @
AYFAER Q8 A FVHE] bt

2) BfrER R H3PER|E 7)gd oig 34
2 AMIEE B9 28 4¥4UAE8 Fafitis-Shah
o A7PEET Agy] Hed 49 dgas 2
HE d0E Jepgt

3) AAeE B @9 =% A g
4% N type AGANA of 26~30%¢ H=F



& W3 F)e YeniA) gt
INEE}
£ ERe 20004% | g Ape] A9E o} 4
Psigior] o|F ARG it Yol BAHE FU:

(A3

ARG
2%,

. BEE,

ANF, YE, 140, A4,

7t ggiey dAsEA g AgAdx g #

aned

 TuAE HegzdeTar,  dYESAL 1994,
RAILEANE V) ASAFA [P |
ZAleta ekl g el 199522
HAEMRHER YRAF R/C e ¢EA
et ARSI =E 1998.12
LA RANER YR
79 gadee FERY dRNETH =83, 411
A, A10E, pp 323~328, 1995.10

¥ f9dda

A8, gAY, W,

. Mauder, J. B, el al.

. Mirmiran, A.

. Murat Saatcioglu.

wayd, g Yrsd
FANESY £¥-A9¥95 29 B8 437, YHa5y
Hegd 4158 1% 1999.1

A. Fafitis and S. P. Shah. "Predictions of
Ultimate Behavior of Confined Column Subjected
to Large Deformations’. ACI Structural Journal,
82 No.1: 423~433, 1985.

“Theoretical Stress-Strain
Confined Concrete” Journal of
114 No.8: 180

Model For
Structural Engineering, ASCE,
4~7826, 1985.8

et al. “Behavior of Concrete
Columns Confined by Fiber Composites’ Journal
of Structural Engineering. ASCE. May, pp.58
3590, 1997,

Salim R. Razvi. “Strength
and Ductility of Confined Concrete” Journal of
Structural Engineering, ASCE, Vol. 118. No.6
June. 1992,

(H=dxt 1 20014 3% 9%)

TR Mo M3z o 171



