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Stress—-Strain Curve of Concrete Confined with both Steel Ties and
FRP Composites
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ABSTRACT

In recent years, the use of FRP composites to repair and strengthen existing reinforced concrete
(RC) structures has been widely used. When the columns of existing RC structures are wrapped
with FRP composites, the core concrete of such colurnns is confined not only by the FRP
composites but also by the existing steel reinforcing ties (or spirals). Therefore, it is necessary to
understand correctly the compressive response of concrete confined with both steel spirals and
FRP composites in order to predict the behavior of such RC columns. This paper proposes a
model to predict the compressive stress-strain curves of concrete confined with FRP and steel
reinforcing ties.

1. M8

7o 273 wigte] o] shEm, AlFo] HHeY, B} FE @R+ E(Carbon Fiber Sheet, |3t
CFOE ATEAYE FZEY EFAZ 8 AHEHT Uk CFSE o1&ty 71&9 FZEIAYE 7|58 7
e At ASEALE J1%E o] EAdke 2 IH MFA F7HE CFSOl 8t ojFoz HrA
2o

F 7k Aol ogtq] YRAWY 71Tl AT & /1A A7 Tl dste] AF 71EH Fo|¥ ATE UE
Wtk ga7 A2 Hste CFS #7440 2 A9 7159 A%E CFSWel 43ty 754 7159 AsH
FAEEAIR,  CFS #74ctel 8we 2o Y7&rn g FAtde 715y A% I4F Itz 75
8 7159 A% FAE gk 53], F AR TEYe] AT e BA o= ¥ A8 FH(EE I
D Fof 715 FAHL BASA At

« Rog, ABddn 2538 zuS
s A8 Y, AZBAGT A2 NI
=]

3—7
eas B2 Y, (FIAFTFEEA AT



o] AFoME YUY BIH CFSol ake] BN 748 2AYES] $U-AYE T A3
A% 29wl 222 3G WAl A% AL,

2 AEAY 3 ZEH

21 434 AY

Eddsz 748 23YEY S-S BAE 2] O YL, A2R), 374 A" (CFS,
BE, CFS+33), ¥75Ye WUFE gt @19 43¢ Fd9sic 948 4¥Ae AF 150mmely o]
300mm¢] 24709} AATE AU D, ALY 9l A8AE €9 148mm x 148mmel™ %o} 300mm<l 2474 o
AgAE Azstdch Azd 4949 Az 54, F75Y 454E R AYHEFELS FAEY |, 20 A9
71€5o Ao

22 A¥ds ¢ 2% ,

PLYTSAIY B2YFZ $A0 749 2aYEY $Y-98F IHL o= @ ARRoz T4Y 2a
PE PEAER Aol SHE UrhNTh Fig 1% fi & fro) ol $AHE SFL (St fy=21.42
MPa)# SOF3 ( fi+ fy=19.8MPa)g vlma}ch. SoF17 SOF3S) P49} & SAFSHAIR SoF1 Algas
fii7v fyrtk anj(f+ f=14.81+6.61) SOF3 AgAE frol fiy web Aol fi+ f,=0.0+19.8),
Fig. l(a)olM gxdfgutoz 745 SOF3d vldled A2a gadfol 9de] A6 749 SIF1Y Hod
Fo| o} Atk SOF3L BaAFo ¢8-Hgs SAd gte) JuHd =2arx g&-gdo IR F
7bstA|RE, SoFIolM e gad R o] dige dYE 6,=0.0201Fcl: g8 & 37 Qo ¥YE
vto] F7istch. Wt ol ¥ ARE 7|FoR 98 AR FHEFHE FHEY Hriele dA Fuhye
AAe F&ETe 43 JolE YEhE Ao dddn,

Fig. 1(b)¥ A8 SOF0, SAF0, SOF4 2 S4F49] $8-HEE #AE v@stn gtk Fig2e SO0 S4F0e)
N A dem AR BE HUEE Tl ot 148 AYA) SR8 AEZ7} (A f)E 95MPaolth &
W FoAZo] glo] SaAFTel ostd F4E SOFOsH SOF49] v oA 4vhe] @AM frel gdle] P&E
N SOFae] BEZ7H (L) 92MPaclth. 4em A2 B7E UG TLAIH 40)e) B2y Fd o3

100 120 .
3 /, =0.0MPa f,=14.81MPa —S0F3) i i de tde,
& ' f=198MPa . _f =6.6IMPa . —s2F1 || & 3 :
E 80 -1 : ¥ “ y E L I =
S 60 gt N b L ) W— N
g : Steel yielding ;;g; 60 £
g P11 P SO SO RO S £ r
“ 1 £ s
~ I~ {/ A ;.S
3 3 I
2 20 fpeoeeees e f s s - Q g
A 0 ,,/ - ] 0 L | —e—s0F4
o ) — - S4F.
0 0.015 0.03 0.045 0.06 0 0.01 0.02 0.03 4
Axial Strain, €. Axial Strain, €.
(a) SOF3 and S2F1 (b) SOF0, S4F0, SOF4 and S4F4 (stress)

Fig. 1 Comparison of the axial stress-axial strain curves of cylinders
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Fig. 2 Comparison between observed and predicted axial stress-axial strain curves of specimens
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