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Reliability Analysis of Concrete Filled Carbon Composite Tube
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ABSTRACT >> In this study, axial and lateral loading experiments for both circular and square plain concrete columns confined

with carbon fiber tube manufactured by carbon filament winding technique were performed. Based on the test results, reliability

analyses to estimate strength reduction factors were carried out by utilizing Monte Carlo technique. CASE 1 was for plain concrete

columns confined with the carbon tubes, CASE II was for reinforced concrete columns confined with the carbon tubes. As results,
the strength reduction factors, ¢, were estimated as 0.7 for CASE I and 0.85 for CASE II respectively.

Key words carbon composite tube, Monte Carlo simulation, strength reduction factor
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Al (28)S 4] (29)9] A A gsHH 4] (30)T o]
Y 4= 9o 5} 315
MZollA 7|&stazol, ARAL v 254 Aolgh 3kt
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9} Zro] uveld 4 gl ol 2%~5%Ect B4Rl g2 #3k Zlolch
(E 5) ANEH| LC30-2T9 LS30-2T9] SAN EM gt
LC30-2T LS30-2T
B HZH% P Zu4 HEAS (%)
€, 0.0068 0.00068 0.004293 0.0004293 10
& 0.012 0.0012 0.011 0.0011 10
deg 46.7 9.34 62 12.4 20
t,(mm) 2.11 0.211 2.82 0.282 10
E, (MPa) 72085.7 7208.57 79,763 7,976.3 10
E (MPa) 6998.05 699.805 5,916.4 591.6 10
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Monte Carlo simulation 23}, AgztA Ad o= A1 = GHA9] 4% 859 UFL 6-D25E viZstgle
4§ %)%= (Reliability Index) B=3.0% w}E o]g3}o] 7315 o} 292 8-D222 uli3lth H 694 K HQ} Zo]
a1 34 7= CASE I, CASE II, & 7}#] #-20] tis}o] o] gl HF AIEAY B S Ak BHE
BEA3519T) oj71A, CASE 12 gaigaios 148 2 b & B E el 4 AEAe] A9
2 Z3E 7|58 §438t #o|1, CASE II= sAad8T &1l o] Agshe ZHETL 7P 2 GAd5S vERY
(B 6) 88 U 2F AN 2= HIZRD
LC30-2T LC30-4T LC30-6T LS30-2T LS30-4T LS30-6T
= 0 2 AR 0 = A= LA BEE
/ Q (y 0, 0,
wem | @ anvem | @ anvem | @ aNvem | | aem | @ | aemy |
=7 19.59 25 15.73 17 11.07 10 30.38 50 30.07 44 29.71 41
or=M 48.57 62 58.55 63 69.46 63 25.08 41 2542 38 25.89 36
7HEM 9.88 13 18.21 20 29.87 27 5.86 10 12.21 18 17.22 24
23} 78.04 100 92.50 100 110.40 100 61.32 100 67.70 100 72.82 100
LC45-2T LCA45-24T LCA5-6T 184527 1.845.24T 1.845-6T
= o AL 0 AR o [ o W= o W= .
(kN-m) %) (kN -m) ) (kN-m) (%) (kN-m) (%) (kN-my) %) (KN-m) 00
] 19.22 24 15.75 17 10.86 10 30.35 49 30.06 46 297 4?2
=M 50.44 63 60.62 67 69.63 61 25.07 40 25.49 39 25.98 37
ZHEM 9.8 12 14.47 16 32.78 29 6.72 11 10 15 14.36 21
23} 79.46 100 90.84 100 113.26 100 62.14 100 65.55 100 70.04 100
(E 7) CASE 12| Zin} 3 Z=Ziile
4 3 #2983 BF KN-m) | ¢ (8=3.0) 7t g EE28% BF (GN-m) | ¢ (B=3.0)
LC30-2T 8.894 78.04 0.77 LS30-2T 9.677 61.27 0.70
LC30-4T 13.688 92.5 0.72 LS30-4T 10.512 67.64 0.70
LC30-6T 14.835 110.48 0.74 1.S30-6T 11.186 72.76 0.71
LC45-2T 10.699 79.38 0.74 LS45-2T 9.78 62.1 0.70
LC45-4T 12.942 90.84 0.73 1.545-4T 10.316 65.5 0.70
LC45-6T 19.52 113.26 0.68 1.S45-6T 10.9 69.98 0.70
(¥ 8) 918 ¥ 28 AEAHQ F2E HIS(RD)
LC30-2T LC30-4T LC30-6T LS30-2T LS30-4T LS30-6T
oA o A= 0 Az 0 ol L2 RALS L2
/ 0, ‘,’/ 0,
wNem | P anem | P anvem | P e | P anvem) | P aaemy | PP
&9 19.59 10 15.733 8 11.068 5 30.38 15 30.07 14 29.71 14
=M 48.57 26 58.554 30 69.46 34 25.08 12 2542 12 25.89 12
7HEM 9.88 5 18.213 9 29.87 15 5.86 3 12.21 6 17.22 8
HAaIM 111.37 59 101.557 52 91.063 45 141.13 70 140.31 67 139.33 66
23 189.41 100 194.06 100 201.46 100 202.45 100 208.01 100 212.15 100
LC45-2T 1L.C45-24T LC45-6T 1.S45-2T 1.545-24T L.S45-6T
e |, o= | gte | o 47 Y= Y=
% % % %
dem | P avem | P avem) | € O aem | P avem | P avemy | P
& 19.22 10 15.748 8 10.855 5 30.35 15 30.06 15 29.7 14
FEM 50.44 27 60.62 31 69.626 34 25.07 12 25.49 12 25.98 12
ZFEM 9.796 5 14.47 8 32.78 16 6.72 3 10 5 14.36 7
AIM 110.24 58 101.95 53 91.23 45 141.07 69 140.29 68 139.32 67
= 189.70 100 192.79 100 204.49 100 203.21 100 205.84 100 209.36 100
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(& 9) CASE 119| Zn ¥ Zz=LAA
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LC45-6T 15.62 204.49 0.84 L.S45-6T 13.20 200.30 0.87
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LC30-2T 189.42 78.04 24 LS30-2T 202.4 61.27 3.3
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