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Abstract - Recently, the concrete filled steel tube columns (CFT columns) of various shapes were developed and applied in the
field, and structural performance tests and fire resistance tests of the CFT columns were conducted. However, the studies on the
post-fire structural performance of the CFT columns coated with fire-resistant material are in need. Therefore, in this study, the
fire resistance test and post-fire structural test were conducted on the CFT columns with square-shape steel tube coated with fire-
resistant paint. As the result of the fire resistance test, the maximum temperature was from 410 °C to 640 °C, and the maximum
section average temperature was from 400 °C to 550 °C. As the result of the post-fire structural test, the ratio of the maximum
load to the nominal compressive strength based on the specified design strength was 1.17 on average. Therefore, if the average
temperature of the steel material in the event of the fire is about 500 °C, it will be judged that the strength reduction of the CFT

columns after the fire would be not significant.
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Fig. 1. Drawing of specimens and location of thermo couple
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Table 1. Design of specimens
No. Specimen Size and material Paint thickness Fire resistance test Post-fire structural test

1 P1.3-FN-C 1.3 Non-loading test o

2 P1.5-FN-C Size: 0-300x300x6 1.5 Non-loading test o

3 P1.5-NN-C Steel: SM355A 1.5 - Non-fire structural test

4 P1.7-FN-C (Fy =355 MPa) 1.7 Non-loading test o

5 P1.7-FN-N Concrete: fox = 24 MPa 1.7 Non-loading test -

6 P1.7-FL-C 1.7 Loading test o
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(b) Post-fire structural test

(a) Fire resistance test

Fig. 2. Set-up of specimens

1,200

1,000
800
600

400

Temperature (°C)

200

0 20 40 60 80 100 120
Time (min)

Fig. 3. Standard fire temperature-time curve
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Fig. 4. Specimens after fire resistance test
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Table 2. Fire resistance test results
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Non-loading fire resistance test Loading fire resistance test
No. Specimen Max. temperature Average temperature Max. deformation Max. deformation rate
(°C) (°C) (mm) (mm/min)
1 P1.3-FN-C 634.0 541.1 - -
2 P1.5-FN-C 617.4 541.0 - -
3 P1.5-NN-C - - - -
4 P1.7-FN-C 437.1 410.5 - -
5 P1.7-FN-N 416.8 398.2 - -
6 P1.7-FL-C - - 12.56 0.216
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Table 3. Material test result of concrete

L f Test compressive strength
Division (MPa) (MPa)
Original 26.58
24
Post-fire 21.49

Table 4. Material test result of steel
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Fig. 6. Deformation and rate-time curve
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Table 5. Post-fire structural test results
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No Specimen Ptest alexl Pnl* Ptest PnZ** Ptext PnS*** Ptest

' (kN) (mm) (kN) Py (kN) P (kN) Py

1 P1.3-FN-C 4,611.7 9.84 1.17 0.99 1.06

2 P1.5-FN-C 4,794.8 13.95 1.21 1.03 1.11

3 P1.5-NN-C 5,117.8 11.92 1.29 1.10 1.18

3,957.2 4,667.2 4,338.8

4 P1.7-FN-C 4,516.8 13.88 1.14 0.97 1.04
5 P1.7-FN-N - - - - -

6 P1.7-FL-C 4,601.2 10.81 1.16 0.99 1.06

“P,.: nominal compressive strength based on the specified design strength
**P,,zz compressive strength based on the material test results of original

" P,3: compressive strength based on the material test results of post-fire
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