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Procuring the Fire Resistance Performance and Structure of
Non-Refractory Coating CFT with Using the Corrugate-rib
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Abstract The Concrete-Filled Tube (CFT) system was developed for its excellent structural performance, such as
its good stiffness, stress and ductility, which is derived from the mechanical advantages of its composite structure.
However, it is known that the flat type of reinforcing plates need stiffeners placed at a certain distance from each
other to avoid buckling failure, which increases the cost accordingly. This paper investigates the contribution of the
rib elements placed inside the steel tube for the purpose of increasing the bond strength between the steel and concrete
and fire performance with no additional protection. The test results also demonstrate the effectiveness of the
corrugated rib's shape against fire. The results of this study showed that the buckling prevention and fire resistance
performance criteria were satisfied by the application of the inner surface attachment rib, due to the resulting increase
in the strength of the CFT column. Therefore, it is considered that the CFT method using the corrugated rib structure
reinforcement developed through this study satisfies the structural and fire resistance performance criteria without the
need for a refractory coating. Future studies will be needed to make the process efficient and economical for factory
production.
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Fig. 1. Automatic production of corrugate rib and robot
welding system

Table 1. Comparison of the column structural system

specificity
. Field
- . . Refractory | Factory | Site
Division Figuration . X construc
coating  |production| process | .
tion
RC construction O 0]
SRC construction O A A
S construction| [ @) ¢}
CFT onstruction O © (@)
CFT with
Using the No . A o o
Corrugate- construction
rib

O : Very good, O : Great, [] : usually, A : deficiency
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Fig. 2. Corrugated-rib figuration principle and application
(a) Figuration development of reinforcement rib
(b) CFT application of corrugated-rib
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Table 2. Concrete mix and fire resistance test

Items levels
. Ready mixed concrete - 20-40-500
Mix:
ture  |Application of - Apply
paper-drain - Not apply
- Sl i tent:
Fresh concrete Stump, air contents,
Experi- temperature
ment Hardened concrete - A fire-resistance test
(KS F 2257-1)
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Fig. 3. CFT structure for fire resistance performance
test
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Fig. 4. CFT Column structure construction process
(a) Welding of Corrugated rib (b) 3-sided plate assembly
(c) Top surface mounting (d) 4-sided plate assembly
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Fig. 5. Device installation process of CFT fire resistance
test

(a) Sectional of CFT

(c) Contract of sensor

(b) Position of thermocouple
(d) Connect of data logger

Fig. 6. Fire-resistance test
(a) Setting the test piece (b) A fire-resistance test view
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Table 3. Test result of fresh concrete

Experiment

Air
contents

Division Sfl]ump temp |Compressive stength(MPa)
ow

(mm) (%) © 3D 7D |28D

20-40-500 560 4.5 19.7 19.5 323 48.6
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Fig. 7. Temperature of test piece for KS F 2257-1
(a) Temperature of test piece(chl ~ch6)
(b) Temperature of test piece(ch7~chl4)
(c) Temperature of test piece(chl5~chl19)
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Table 4. Fire resistance experiment temperature data

(Unit : C)
Time | ISO |In-Furnace Sensor number in steel pipe
(minutes)| 834 {emperaturel Ch2 | Ch7 Ch9 | Chl2 | Chl7
5 576 570 36 87 37 29 26
10 678 670 62 177 71 33 31
15 739 730 85 281 98 94 41
20 781 771 107 | 372 103 100 57
25 815 815 115 | 460 115 101 76
30 842 843 146 | 537 142 102 94
35 865 867 188 | 603 175 103 109
40 885 886 220 | 662 160 101 128
45 902 904 253 | 705 166 103 140
50 918 919 281 | 729 197 103 149
55 932 935 308 | 759 | 230 103 176
60 945 948 333 | 796 | 254 103 200
65 957 960 361 | 845 274 103 229
70 968 966 386 | 829 | 295 113 256
75 979 976 409 | 813 315 123 281
80 988 992 431 | 826 | 334 137 316
85 997 999 471 | 842 | 353 151 372
90 1006 1008 540 | 842 | 374 163 406
95 1014 1016 574 | 850 | 398 184 | 438
100 | 1022 1024 600 | 860 | 422 | 242 | 464
120 | 1029 1032 618 | 880 | 435 238 | 478
140 | 1036 1040 624 | 970 | 442 | 236 | 490
160 | 1043 1049 579 | 833 456 | 238 | 493
180 | 1049 1054 597 | 857 | 470 | 247 505
10
’ prm—
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Fig. 8. Displacement to fire testing
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Fig. 9. Appearance of test piece after fire test
(a) Used corrugated-rib
(b) Not used corrugated-rib

(a)
Fig. 10. Appearance of concrete after fire test

(a) Concrete specimen in fire resistance laboratory
(b) The concrete inside the steel pipe after 4 weeks of
experimen
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Fig. 11. Finite element modeling of CFT stub columns

Table 5. Concrete input coefficient for temperature

analysis
Assortment Input value
Size of specimen(mm) 400x400
thermal conductivity(J/min,mm, C) 0.135
Convection property(W/m2C) 1.34
capacitance(J/mm3 C) 2.3x10-3
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Fig. 12. Analysis of CFT Section inside columns

temperature Profile during fire

Fig. 13. Analysis of CFT member temperature
profile during fire
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Fig. 14. Analysis of CFT stub columns temperature
profile during fire
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