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Abstract: Several existing FRP-confined concrete strength models were evaluated by using 85
FRP-concrete-steel DSTC (double-skin tubular column) axial compression test data as statistical
samples. Finally, Teng’s model was selected for reliability analysis, and the optimal probability
distributions of strength model error and resistance were determined. The reliability of DSTC was
calculated using the JC method. The results show that the reliability index increases with the
increase of steel tube strength, hollow ratio and steel ratio, while it is not significantly influenced
by concrete strength. The increase in FRP confining stress leads to the decrease in reliability
index. Based on the target reliability index of 3. 7, a new expression of resistance partial factor is
proposed for DSTC.
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Fig. 1 Cross-section of FRP-concrete-steel DSTC
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Table 1 Test data of FRP-concrete-steel DSTCs

BHERIR A D,/mm D,/mm ¢, /mm Jeo/MPa f,/MPa FRPZE7
SCHiK[10] 6 152.5 76. 1 3.2 39. 64 352. 67 GFRP
SCHk[11] 18 152.5 42~115 2.1~5.2 36.7~46.7 337. 8~406. 2 GFRP
SCHR[12] 8 194.6~195.3 114/140 2.5~8.16 29.3~32.5 313~363 GFRP/CFRP
SCHK[13] 6 401. 0/402. 0 245.8/323.6 8.0/9.3 29.3~40. 1 307.2~316.3 GFRP
SCHR[14] 14 152.5 60.3~114.3 3.2~6.0 49.8/113. 8 314.2~459. 4 AFRP/CFRP
SCHR[15] 10 152.5 60.3~114.3 3.2~6.0 96. 2 318.3~446. 4 GFRP
SCHk[16] 12 204. 4~320.0 120~219 4.5~6.0 40.9~104. 4 319.4~419.5 GFRP
SCHR[17] 11 100 48 1.5~3.0 35.6~40.0 350. 0~471.7 CFRP
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Fig.2 Comparison of ultimate strengths from different models
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Table 2 Calculation results of strength models of existing FRP-confined concrete
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Table 3 Uncertainty coefficient of design parameters
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Table 4 Uncertainty coefficient of material parameters
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. 215(¢<16 mm) 305(¢<16 mm) .
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