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Experimental Evaluation of Fire Behavior of High-Strength CEFT Column
with Constant Axial Load
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ABSTRACT : Fireresistant (FR) test data for a square concrete-filled steel tube (CFT) columns consisting of high-strength steel (fy)650MPa)
and high strength concrete (fck)100MPa) under axial loads are insufficient. The FR behavior of square high-strength CFT members was
investigated experimentally for two specimens having [F400x400x15x3,000mm with two axial load cases (5,000kN and 2,500kN). The results
show that the FR performance of the high-strength CFT was rapidly decreased at earlier time (much earlier at high axial load) than expected
due to high strength concrete spalling and cracks. In addition, a fiber element analysis (FEA) model was proposed and used to simulate the
fiber behaviour of the columns. For steel and concrete, the mechanical and thermal properties recommended in EN 1994-1-2

are adopted. Test results were compared to those of numerical analyses considering a combination of temperature and axial

compression. The numerical model can reasonably predict the time-axial deformation relationship.
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Table 1. Mechanical properties of steel

. Yield | Tensile . :
Thick. Strength | Strength Yield |Elongation

Material . 5
(mm) (MPa) | (MPa) ratio (%)

HSA800 15 760.1 | 8b5.7 0.89 10.5

Table 2. Concrete mix

strl\e/[rlfgirth V\{)/B S O/a W, Unit weight (kg/m’)
(P | ) | ) | WUm) | o lg/p|s/r| 8t | 2

100 |17.6]38.0| 150 598 213| 51 | 264|264(883/2.0%

Table 3. Material properties of Concrete

Mix Compressive strength (MPa)
strength Shn(np F)‘low

(MPa) mm 3 days | 7 days 28 days

100 590 82.1 89.7 105.6
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