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Experimental Research on Mechanical Properties
of Concrete-filled RPC Tube Columns after High Temperature
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Abstract: Fire resistance of Concrete-filled RPC tube (CFRT) columns were investigated by experi-
mental study. Seven large-scale CFRT specimens were performed by heating test and axial compression
test after elevated temperature. The test parameters included control temperature, volumetric stirrup ratio
and stirrup arrangement mode. The test results showed the spalling of concrete was not observed during
elevating temperatures. The compressive performance of CFRT column after high temperature decreased
with the rising control temperature. Both increasing the volumetric stirrup ratio and arranging double lay-
ers of spiral hoops were effective measures for improving the mechanical properties of the CFRT columns
after high temperature. Compared with the existing test results, the residual load carrying capacity ratio of
the CFRT after elevated temperature was higher than that of the ordinary steel-confined column. The

CFRT columns exhibited excellent fire resistance.
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Tab.1 Parameters of specimens and parts of test results

s/mm

~ Fepesco feo T EAT Ny
RIS RPC % oE /p% /I{)/IPa /MPa /C /(105kND /kN
C40-GZ-20 10 - 1.03 105. 8 54.9 20 2.97 6993
C40-GZ-200 40 - 1.03 104. 2 54.7 200 2.49 6 982
C40-GZ-400 40 - 1.03 106. 7 54.9 400 1.50 6 208
C10-GZ-600 40 - 1.03 103. 1 55.4 600 0. 82 5 460
C40-GZ-800 40 - 1.03 105. 4 55.2 800 0.58 4 357
C20-GZ-800 20 - 2.06 106. 7 56.9 800 0.63 4 957
C40-35-800 40 35 2.06 103. 1 56. 5 800 0.84 5 380
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Fig. 4 Arrangement of measuring points
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Fig. 8 Load-axial strain curves of CFRT after high temperature
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Fig. 9 Effect of high temperature on mechanical properties
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Tab.3 Comparison of mechanical properties of RC columns and CFRT after high temperature

PN G R AP R . " 25 0] AL
SF140 KR 150300 20 1.40 0.73 34,4 400 120 0. 78
SF160 R 150300 20 1.40 0.73 34. 4 600 120 0. 89
SF280 R 150X 300 20 1.40 0.73 34,4 800 120 0. 93
R40LL Sk 150300 15 1.40 0.75 41.0 400 180 0.99
R60LL Tk 150 X 300 15 1.40 0.75 41.0 600 180 0.63
CR2 R E 300X 900 20 1.13 0.70 56. 0 275 100 0.83
CA2 ik R 300X 900 20 1.13 0.70 56.0 496 100 0.78
CB2H Zaidi et al 150X 450 12.5 1.70 2.26 71.3 200 200 1.00
CB4H Zaidi et al 150X 450 12.5 1.70 2.26 71.3 400 200 0. 88
CB6H Zaidi et al 150X 450 12.5 1.70 2.26 71.3 600 200 0.71
CB8H Zaidi et al 150X 450 12.5 1.70 2.26 71.3 800 200 0. 44
C40-GZ-200 A3 300X 600 9 1.92 1.03 69. 2 200 180 0.99
C40-GZ-400 AL 300X600 9 1.92 1.03 69. 2 400 180 0. 89
C40-GZ-600 FN'e 300X 600 9 1.92 1.03 69. 2 600 180 0.78
C40-GZ-800 AR 300X 600 9 1.92 1.03 69. 2 800 180 0. 62
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