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ABSTRACT

Asymmetric Slimfloor Beam (ASB) is a composite beam developed in Europe whose asymmetric
H beam is partially inserted in concrete slab. Recently in Korea, Asymmetric Slimfloor Beam has
been studied in order to save the story height of a building, reduce the amount of construction mate-
rials and increase the fire resistance of a building. On this study, the fire resistance of Asymmetric
Slimfloor Beam was checked by a fire test and moment capacity was calculated at fire resistance time
by a heat-transfer analysis. Using the analysis result, 3-hour fire resistance constructions consisted of
fireproof gypsum boards and ASB were selected and fire resistances of selected constructions were
checked.
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Figure 1. ASB concept.
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Figure 3. Test condition.

Table 1. Test Specimen Detail

(H > B x By x ty x ty)

M1 M2
RL 0.4 0.5
Load (kN) 359.3 449.1
Max. Moment (kNm) 287.4 359.2
Dimension

320 x 236 x 346 x 14 x 22

Span (m) 4.5
fy, (MPa) 296
f.. (MPa) 24
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Figure 6. Specific heat of steel (BS 5950-8).
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Table 2. Result of Temperature Analysis

M1 (86min) M2 (48min)
Test | Analysis | Test | Analysis
No. 1 195 192 83 93
Too 002 169 | 161 71 71
Flange
No. 3 124 148 80 61
No. 5 190 181 92 72
No. 6 226 277 102 119
Web No. 7 373 501 277 268
No. 8 564 633 402 387
No. 9 703 733 566 492
No. 10 | 936 940 770 766
Bottom "0 T 877 | 873 | 632 | 657
Flange
No. 12 | 817 782 - 546
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Figure 7. Nodal solution contour (M1).
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Table 3. Strength Retention Factor (2.0%)

Temp. (°C) S.R.FE. Temp. (°C) S.R.F.
100 1 550 0.627
150 1 600 0.474
200 1 650 0.337
250 1 700 0.232
300 1 750 0.158
350 1 800 0.115
400 0.971 850 0.079
450 0.934 900 0.062
500 0.776
Table 4. Moment Capacity for M1 at 86min
Axial Moment | (D/Total
Capacity | Capacity | Moment
(kN) | (kNm)D (%)
Concrete Slab 543.0 17.1 8.0
Top Flange 1536.8 6.7 3.1
Web 991.2 143.4 66.8
Bottom Flange 161.6 47.5 22.1
Total - 214.6 100
Moment Capacity 214.6 _
Ratio 792.0 0.27
Table 5. Moment Capacity for M2 at 48min
Axial Moment | @)/Total
Capacity | Capacity | Moment
&N) | (kNm)2 (o)
Concrete Slab 625.6 20.9 5.6
Top Flange 1536.8 12.5 33
Web 1126.3 158.7 42.3
Bottom Flange 633.1 183.5 48.8
Total - 375.6 100
Moment Capacity 375.6 _
Ratio 7920 047
izl Aikrpy =0

A BHE AREstd F3 2wl Ev] g (Moment
capacity) Table 4 ¥ Table 59} 7t} Wsds Al7F
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214.6kNm, M27} 375.6kNm ©|3, Areol|Ae] Seu)
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Table 6. Material Property

Temp. Conductivity Specific Heat
(°C) (W/mK) (J/kgK)
100 0.19633 705.2
200 0.20200 742.7
300 0.20933 922.4
400 0.21567 919.0
500 0.19533 1041.9
600 0.25233 1079.4
700 0.25167 1182.3
800 0.26900 12443
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Table 7. Moment Capacity for M1' at 3hour

Axial Moment | (D)/Total
Capacity | Capacity | Moment
&kN) | (kNm)D (%)
Concrete Slab 357.5 12.6 52
Top Flange 1386.9 8.6 3.6
Web 775.4 110.7 46.2
Bottom Flange 369.9 107.9 45.0
Total - 239.8 100
Moment Capacity 239.8
. = =0.30
Ratio 792.0
Table 8. Moment Capacity for M2' at 3hour
Axial Moment | (D/Total
Capacity | Capacity | Moment
(kN) | (kNm)D (%)
Concrete Slab 759.8 103.0 153
Top Flange 1463.9 236.4 352
Web 1143.7 14.3 2.1
Bottom Flange 2327.2 317.7 474
Total - 671.4 100
Moment Capacity 671.4 _
. ——=0.85
Ratio 792.0
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Figure 9. Moment capacity for M1 and M1".
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