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A Study on Relations between Shape Factor and Temperature History
of Steel of Composit Beam in Standard Fire under Same Thickness
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ABSTRACT

When the concrete and steel combined composite beam is exposed to high temperature, concrete could delay tempera-
ture rising of sted by covering or increase heat capacity of structural member. For becoming of structural reinforcing by
unification between materials, fire resistance rate of composite beam would be higher than simple steel beam. The tem-
perature rising of exposed steel of composite beam is directly related with section shape and exposure length of stedl. In
this study, fire resistant tests were carried out for composite beams and steel beam with same thickness of spray-type fire
resistant materials in standard fire, and after that, temperature histories were analysed and compared with shape factor.
The correlation between steel temperature and shape factor was showed very high. This result suggests that if it can be
predict the comparative advantage of member by factor which cause the performance enhancement, it could be conclude
that an Standard Accreditation method can be adjust to members without indivisual certifiicate of accreditation.
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Table 1. The Fire Resistance Certificate Lists of Composite
Beam®

Fire Thickness

No Name Resistance Note
(mm)

(h)
1 TP-11-CB-B2 2 16 TSC Beam
2 SH-TSC-B3 3 21 TSC Beam
3 | HFCTUBO0909-1H 1 11 TU Beam
4 | HFCTUBO0909-2H 2 16 TU Beam
5 | HFCTUB0909-3H 3 21 TU Beam

(Aug. 2012)

Table 2. The Fire Resistance Certificate Lists of H Beam-
sprayed Fire Resistance Materials®

Fire resistance Thickness range Note (Number of
rating (h) (mm) certificate)
1 12-16 6
2 22-33 6
3 32-38 3
(Aug. 2012)
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Table 3. List of Specimens
No. Name Size
1 B1 240%x400 (Slab:150)
2 B2 400%250 (Slah:250)
3 B3 300%400 (Slah:150)
4 B4 300%400 (Slab:150)
5 B5 300%220 (Slah:135)
6 B6 400%200%x8%x12
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' Location of Table 5. The Results of Concrete Compression Strength Test
Name Sections -
Thermocouples Compression strength (M pa)
700 700 MPa Note
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e seEsT Table 6. The Results of Adhesive Strength, Thickness &
T T Density of Sprayed Cover
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Figure 1. Test specimens and details. A dHPNAIFE APt & Y53 A
Table 4. Mixture Proportion of Concrete
Compression Strength (MPa) | wic (%) | sa(%) | C(kgm®) | W (kg/m®) | Skgm®) | G (kg/m®) | AD (kg/m’)
24 48.0 475 344 165 860 968 172
S shA et =&, A26¢ Al6w, 2012
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Table 7. The Results of Fire Resistance (min) of Composite
Beams

Fire resistance Temperature
No. | Name . 5 5
(min) ave. (°C) | max. (°C)
1 B1 180 149.8 207.4
2 B2 180 135.9 191.6
3 B3 180 126.7 226.0
4 B4 172 571.3 634.0
5 BS 180 100.1 169.2
6 B6 180 532.5 641.0
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»»»»»» B1_steel_cen_max — -B1_steel_end_max
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Figure 2. Time-temperature graph of specimen B1.
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Figure 3. Time-temperature graph of specimen B2.
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Figure 4. Time-temperature graph of specimen B3.
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Figure 5. Time-temperature graph of specimen B4.
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Figure 6. Time-temperature graph of specimen B5.
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Figure 7. Time-temperature graph of specimen B6.
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Table 8. The Shape Factor of Specimens

No. Name (H p/A;)
Hp (M) A (M) Hp/A
1 Bl 107 0.008196 130.55
2 B2 11 0.012552 87.64
3 B3 11 0.012214 90.06
4 B4 1391 0.007674 181.26
5 BS 0.74 0.012438 59.50
6 B6 1.384 0.008412 164.50
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Figure 8. Comparison between shape factor and temperature.
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