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A Study of Strength Reduction Factor Preparation for Circular Concrete Columns

confined by Carbon Sheet Tube

Kyoung-Hun Lee'™

Abstract: In this study, circular concrete column specimens confined by carbon sheet tube with different winding angles and different number of carbon
sheet plies(3T, 5T and 7T) were tested to propose design equations and a strength reduction factor. Specimens were designed by 300 mm diameter
and 600 mm height with 90° = 0°, 90° £ 30°, 90° % 45°,90° =+ 60°, 90° = 75° and 90° = 90° carbon fiber angles. A 10,000 kN UTM was used
for compressive strength test of specimens by displacement control method with 0.01 mm/sec velocity. Estimation equations of compressive strength

and ultimate strain of circular concrete column specimens confined by carbon sheet tube using a regression analysis and a strength reduction factor
to apply ultimate strength design method of concrete were proposed. The strength reduction factor(¢) of circular concrete columns confined by carbon

sheet tube was estimated as 0.64 by the Monte Carlo Analysis Method. Manufacture and construction process have to be perfectly managed by
construction managers because the structural capacities of carbon tubes were depends on construction abilities of manufacturing operators.
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Fig. 1 Manufacturing Process of Circular Carbon Sheet Tube
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0 Table 1 Compressive Strength Test Specimens

. Thk. of Tube Number of Carbon Sheets
Specimen
[mm] 0°  30° 45° 60° 75° 90°
9 C0-3T 1.2 1
CO-5T 2.0 1
CO-7T 2.8 6 1
4&‘ 300 LL C30-3T 1.2 2 1
om0 |t C30-7T 2.8 6 1
C45-3T 1.2 2 1
Fig. 2 Carbon Sheet Tube C45-5T 2.0 4 1
C45-7T 2.8 6 1
C60-3T 1.2 2 1
C60-5T 2.0 4 1
C75-3T 1.2 1
C75-5T 2.0 1
C75-7T 2.8 6 1
C90-3T 1.2 3
C90-5T 2.0 5
0° 30 ° 45 ° 60 ° 75 ° 90 °
Fig. 5 Winding Angles of Carbon Fiber
@
Fig. 4 Curing of Specimens
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Table 2 Test Results
SpeCimen [Mf;a] [D];[f;a] f ' (:c/ f ck € €ec 6(1(?/ €
C0-3T 31.19 1.15 0.005 1.67
C30-3T 39.37 1.45 0.009 3.00
C45-3T 43.24 1.60 0.012 4.00
27 0.003
C60-3T 35.71 1.32 0.015 5.00
C75-3T 40.82 1.51 0.015 5.00
C90-3T 56.05 2.07 0.020 6.67
C0-5T 29.00 1.07 0.013 433
C45-5T 41.58 1.54 0.011 3.67
C60-5T 27 54.17 2.00 0.003  0.024 8.00
C75-5T 46.70 1.72 0.024 8.00
C90-5T 72.93 2.70 0.018 6.00
C0-7T 26.97 0.99 0.008 6.00
C30-7T 48.50 1.79 0.020 6.67
27 0.003
C45-7T 47.56 1.76 0.016 5.33
C75-7T 62.54 2.31 0.019 6.33
o714, .= 2 ES] 28Y =S (MPa)olTh
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Table 4 Variable Coefficient and Strength Reduction Factor

. Strength Strength
CX:E::L; Credibility Reduc%ion Reducion
(V) Index(8) Factor Factor
(¢) ()
C0-3T 0.1734 0.6770
CO-5T 0.1782 3 0.6697 0.639
C0-7T 0.2494 0.5706
C45-3T  0.1711 0.6805
C45-5T  0.1756 3 0.6736 0.642
C45-7T  0.2475 0.5731
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