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Abstract

In this study, tests were carried out to find out a method to ensure the fire resistance performance of
high-performance non-refractory coating CFT columns. For the high performance concrete fabrication with 100MPa,
blast furnace slag(BS) and steel and nylon fibers were used. It was found that the partial replacement with BS
improved the fire resistance performance of the concrete. Based on the results of lab tests, the large fire test was
conducted. For this test, the CFTs with the size of @500%4,200mm and the reinforcement of SS 400 steel were
prepared and they were subjected to a loading condition. It was found that as the level of load increased, the level of
fire resistance decreased. For example, In with the loading condition of 2000kN the CFT could resist the fire for over
240 minutes, whereas, with the loading condition of 3,000kN and 4000kN applying to equivalent CEFTs, the resisting
time against fire were 184 minutes, and 120 minutes, respectively.
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An Experimental Study on the Ensuring the Fire Resistance Performance of Non-Refractory Coating CFT
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|, Steel pipe expansion(Steel pipe to support the load)

il Concrete to support the load
|

IV, Reduction of concrete strength

I Lossgof steel pipe da/dt = 3h/1000(mm/min)

(Load transfer of concrete)

3v = h/100(mm)

Figure 1. Fireproof secure performance measures of
non-refractory coating CFT
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Figure 2 Fallure of CFT after 2 hours fire test in previous test
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Table 1. Experiment plan
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XH Hl:= 17.0%
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FRED L Y

AAI3}iet, $H Table

Factors ltems

13-100-700
17.0
0, 20, 30, 40
NY(1 5kg/m®)+Steel(40kg/m?)

Concrete Strength
W/B(%)
BS replacement ratio(%)
Fiber combination

NY : Nylon fiber, Steel : Steel fiber
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Table 2. Mix proportions of concrete

Division W/C S/a Unit Weight(kg/m®)" AD
(%) (%) W C SFBFS S G NY Steel (%)

Plain 922 ~ 466 836 2.70
BFS 20% 728 194 461 827 265
Brs 30% 70 300 165 ga 4 oot usg g O 40 20
BFS 40% 534 388 457 818 255

W : water, C : cement, SF : silica fume, BFS : Blast Furnace Slag
S : Sand, G : Gravel

2.2 A2 M=

Table 3 % 4= mEL u]{; oro vl x|gkst
100MPa. 717% Z38]E uighiare $jah ALga)=o]
=04 54 UEhd ZAozA, AHIES] Z- HARIA
Azg HEEEWE AWES AMgslglon, T8R4

njEae] 49 PAlolA Mgt n2se1 njRd(3H)S
ARESHRTE. ot A - QIR el YFIBkAL 9
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AtellAl 2515 ZhA]a= 18mm Fe2AHE ARSI,
EZF FEPAE AT §7] Afe 2ol 13mm, ¥UE=
1.10cm’/g L}O‘i Aos AMElglY) JAEL
800MPa ©|H 5= % 220C~270°C o|c}, Egh, 74
o] A 72 ‘3-< A o] o3t $a7 9 74
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Table 3. Physical and chemical properties of binder

mg@‘?&s Physical properties chemical properties(%)
. [ K20:0.93, Nax0:0.15
Cement Density : 3.15 g/er MO39, SO¥2.1

- Fineness : 3 378 cmg Ignition loss : 2.0

Si02:33.5, MgO:6.0,

Blast Furnace SOs2.45. CI0.003

- Density : 2.90 gferm

Slag - Fineness : 4 464 cr/g Ignition loss : 0.24
ety - SI0»95.1, MgO:0.06
Siica fume - Density : 220 g/er S0s056, CI :0,002

- Fineness : 31.3 m/g Ignition loss : 3.84

Table 4. Physical properties of materials

Used materials Physical properties
Sand Gmax : 5™, Density : 2.60g/cw, FM : 2.80
Gravel Gmax : 13mm, Density : 2.61g/ew, FM : 6.80
Chemical agent Polycarboxylate, liquefied, Density 1.04g/cm

' Density : 1.06 g/em, Length : 13mm,
Fiber Nylon fiber Diameter 15730 um
Steel fiber Density : 7.85 g/ow, Length : 30mm,
Diameter 500 um
2.3 MHYS ¥ wy

3
2 Al ANG A AT B PHe
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Table 5. Measurement items and levels
Division Standard Note
Slump flow 700£100mm
Time required to reach 500mm 2~25s
Air content KS F 2421 3.5% or less
O-lot JSCE F 512 4~50 s
L-flow(300, 500)mm JSCE F 514 2~20 s
Compressive strength KS F 2405 Age 3, 7, 28, 56 d
Result of fire-resistance test KS F 2257 -

KS F 2594
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An Experimental Study on the Ensuring the Fire Resistance Performance of Non-Refractory Coating CFT
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Figure 4. The addition amount of admixture and slump flow
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Figure 5. Time required to reach 500mm and Air content
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An Experimental Study on the Ensuring the Fire Resistance Performance of Non-Refractory Coating CFT

Table 6. Specification of concrete and steel

Table 8. Experimental results of concrete

Division Condition Division Results
Concrete Strength 13-100-700 Slump flow(mm) 720
Type SS400 Time required to reach 500mm(s) 11
Thickness 15mm Air content(%) 1.9
Steel pipe Tensile Strength 459MPa O-lot(s) 4
Yield Strength 354MPa L-flow(s) 300mm 4
Fracture Elongation 28.53% 500mm 1
Load(kN) 2000, 3000, 4000 Superplasticizer dosages (%) 255
3d 771
Compressive 7d 835
Table 7. Mix proportion of concrete strength(MPa) 28 d 1037
. W/C Sla Unit Weight(kg/m®)” AD 56 d 108.7
AMXIUTE (o] (%) W C SF BFS S G NY Steel (%)
BFS 40% 17.0 36.0 165 534 49 388 457 818 15 40 255
3.2.2 W3A ¥
Figure 12+ Afshslzo] e 2=i3E Uit 22

(b) Concrete test
i

(d) Concrete Placing

(c) Temperature Sensor
Figure 11. CFT specimen for fire resistance test
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