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FRP Tubes

Hyung-Joong Joo, Seungsik Lee”, Young-Ho Kim~, Jong-Hwa Park~ and Soon-Jong Yoon

ABSTRACT

Durability problems may arise in the concrete, which is one of the major construction materials, used in the
construction field. Bridge piers and foundation piles are usually made with concrete and they are exposed to
the moisture and hence the durability of the concrete reduced significantly due to oxidization of re-bar and
icing of concrete. To mitigate such problems, FRP tube has been developed and the concrete filled FRP tube
(CFFT) has been investigated to find the confinement effect which is provided additionally. It was reported that
if the concrete is wrapped with FRP, strength and chemical resistance are improved significantly. In order to
apply such a member in the construction field, structural behavior and applicable design guideline or design
criteria must be thoroughly investigated. In the experimental investigation, the results are compared with the
previous research results and the relationship which can predict the ultimate strength and strain is suggested. In
addition, some comments found at the compression tests are given briefly.
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Fig. 2 Strength Model of Confined Concrete.
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Table 2 Material Properties of FRP
Class. trp Tt €ty E;,
Loading Plate 2mm 273 0.0215 14,490
A 4mm 280 0.0208 15,120
N 6mm 273 0.0191 15,730
Concrete
2mm 267 0.0189 15,600
B 4mm 379 0.0220 17,390
6 mm 337 0.0203 17,400
=
Strain gage 1mm 321 0.0103 39,592
C 3mm 530 0.0114 56,123
5mm 607 0.0108 56,990
fu @ Ultimate Strength (MPa)
- €p, : Ultimate Strain (MPa)
q Eyp © Elastic Modulus (MPa)
Fig. 4 Test Set-up.
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SH-HYE e e HEA ol Fig. 69 vebd uRel P . 7 p
= _ S ec. cc cc S ec. cc cc
AR 2717 F R e R BREs T oY 34y P (MPa) (mm/mm) P (MPa) | (mm/mm)
g2 Yeltoy, FRP BE7leko| uel 1 7|&7|= #olE YEr 49.3 0.0143 60.2 0.0107
gt = R7FEFo] 2 AL = 1Yol 7L Zrlslgo o 45.0 0.0165 69.2 0.0107
IH“E}O o °‘:°ﬁ] N j ]? ]L ° E}“ Cazz 58 0.0139 Coas 675 0.0102
o, 2k A F FA9 7L BFE A4S ATE UE 431 0.0123 66.5 0.0089
Wl 68.8 0.0139 612 0.0077
. = - 62.2 0.0122 96.2 0.0092
Fig. 62 $8-H3E ZAl9 7|&7]E= 27 FoAE A
T 14 ja o ’L ng ! J jL e - Carsz | 711 0.0206 958 | 00103
Fog Frkitrt 718717F Hele o] WAsta o] & I 69.4 0.0100 Caoas 105.4 0.0102
Aol 718717k 27197000 W) ZaE Ae Aol A1 09 | oo o4 | 00105
Bskshs g MelFa gith 27)9%ke] $U-NYE 4 T LOLT | 00152
s - g . 54.2 0.0150
AREZARETL FE ool AP Aoew woEw, 27 Cass2 572 0.0126 c 553 WA
ol Wlg) 718717k At T WA FAe AREIE # 913 0.0110 . '
o] WS T AEEL FRPO] od Tgatel] ofs) wk T o7 | OO
- - - - 105.0 0.0388
sk ga A& Frkete Ae® whdEr Cas-13 414 N/A
o Ceca0-1(32) 102.3 N/A
48.3 0.0150
446 0.0050 1078 N/A
100l 57.2 N/A 95.5 N/A
< , - . 54.9 N/A Cewa | 1147 | 00236
I~ 7 =T A4-43 55.3 0.0112
E 80 - z_fjrf/ 58.1 0.0268 1L7 NIA
= ;} 58.1 0.0109 2064 | 0.0388
Z £ 719 0.0144 Ceaos 198.9 N/A
@ c 5;-‘3‘ 8-8152 189.1 N/A
z A6-43 73. 0111
§ _- Unconfined Concete 73.6 0.0320 1153 0.0314
% 71.4 0.0105 Ccas3 1134 0.0342
8 41.2 N/A 108.5 0.0364
42.6 0.0070 120.1 0.0552
Coosy | 468 N/A c 114.8 N/A
0.000 0.005 0.010 0.015 0.020 0.025 38.9 N/A coos :
42.6 0.0060 1104 N/A
Strain, g, (mm/mm)
Fig. 6 Stress-Strain Curve of CFFT(Chae.32).
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