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Stress and Deflection Analysis of Steel Beams at Elevated Temperature
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Abstract

This paper have performed to investigate the influence of certain parameters, including the boundary condition
types, load ratios of the steel beams, and span/depth ratios of the beams itself on the structural behaviour of the
steel beams at elevated temperatures. This paper is analysed the stress and vertical deflection at mid-span of the
steel beams af elevated temperatures and also predicted ‘failure’ temperatures of the steel beams af elevated

temperatures.

Fire analysis used here is analysed by software VULCAN. Design examples are given to describe the structural
behaviour of the steel beams at elevated temperatures.
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(E 3) H-beam ttHz} AH F FFstE

(r:ot%H])
%4 A% KN
T r
(m)
02 0.4 0.6 0.8
H-200x200x8x12 8 1444 | 28.88 | 4331 5775
H-300x300x10x15 8 | 4125 | 8250 | 123.75 | 165.00
H-390x300x10x16 8 | 6023 | 12045 | 180.68 | 240.90
H-600x200x11x17 8 | 8195 | 163.90 | 24585 | 327.80
H-800x300x14x26 8 | 226.60 | 453.20 | 679.80 | 906.40
H-900x300x16x28 8 | 288.75 | 577.50 | 866.25 | 1155.00

(E 4) L/Hulol| chst H-beam AED Z2 EE5IE

(3tsH]=0.6)
LH L (m) +¢ 3F 55 KN
A B A B
15 12.00 7.50 453.20 191.84
20 16.00 10.00 339.90 143.88
25 20.00 12.50 27192 115.10

©, A = H-800x300x14x26
B = H-500x200x10x16
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(E 6) YCt™ H-beam?| staH|ofl Cist E=a)
nx|del @ 83 Znt
28 (N/mm?)
) T
02 04 06 08
H200x200x8x12 | 3963 | 8238 | 12337 | 16295
H-300x300x10x15 | 3294 | 6743 | 10201 | 13691
H-390x300x10x16 | 34.50 | 6990 | 10553 | 14117
H-600x200x11x17 | 4505 | 88.67 | 13105 | 17241
H-800x300x14x26 | 5601 | 10244 | 14517 | 15376
H-900x300x16x28 | 58.09 | 10573 | 14941 | 15855
(E 8) U H-beame| stEH|of| CHst sH=a}
XM ME At
A (mm)
e X4 r
02 04 06 08
H-200x200x8x12 | 48522 | 45217 | 41501 | 389.80
H-300x300x10x15 | 44345 | 42242 | 39528 | 369.36
H-390x300x10x16 | 40120 | 379.19 | 35198 | 327.00
H-600x200x11x17 | 31005 | 27327 | 24413 | 221.62
H-800x300x14x26 | 19833 | 17638 | 16091 | 200.61
H-900x300x16x28 | 176.64 | 15692 | 142.32 | 17868

(E b) EEEX|X| H-beam2| dt&H|of Cist st=u}
XMl & S At
48 (N/mm?)
XS r
02 04 06 08
H-200x200x8x12 | 57.38 | 10899 | 16375 | 21866
H-300x300x10x15 | 5492 | 11007 | 16528 | 22060
H-390x300x10x16 | 5575 | 11167 | 167.68 | 223.81
H-600x200x11x17 | 5644 | 11316 | 16974 | 226.60
H-800x300x14x26 | 5580 | 11172 | 167.81 | 22395
H-900x300x16x28 | 5593 | 11203 | 168.15 | 22433
(E 7) eK=XIX] H-beam2| 31&H|of| Cist &=}
X™e| ME Aot
A2 (mm)
o X4 r
02 04 06 08
H-200x200x8x12 | 56540 | 55022 | 52200 | 50651
H-300x300x10x15 | 375.08 | 35738 | 34086 | 333.79
H-390x300x10x16 | 29351 | 28390 | 27134 | 26558
H-600x200x11x17 | 257.55 | 21526 | 21497 | 20647
H-800x300x14x26 | 16675 | 17597 | 153.89 | 145.68
H-900x300x16x28 | 15730 | 16174 | 14191 | 146.10
(£ 9) ©=X|X| H-beam?2| 3}=H|of| CHEt u}z
25
3 2% (V)
o X r
02 04 06 08
H-200x200x8x12 | 72683 | 63070 | 559.53 | 493.13
H-300x300x10x15 | 72523 | 62903 | 557.73 | 489.92
H-300x300x10x16 | 72273 | 62664 | 55492 | 48461
H-600x200x11x17 | 72063 | 62438 | 55250 | 480.00
H-800x300x14x26 | 722.58 | 62656 | 554.77 | 48438
H-900x300x16x28 | 72219 | 62609 | 55438 | 48375

(E 10) Loty H-beame| stzdlof| cheh min|
=k
3 &% (0)
X4 r
02 04 0.6 0.8
H-200x200x8x12 | 771.56 | 67102 | 60891 | 560.47
H-300x300x10x15 791.86 | 693.67 | 64127 | 591.07
H-390x300x10x16 787.16 | 689.92 | 63594 | 586.02
H-600x200x11x17 755.16 | 66148 | 597.89 | 549.38
H-800x300x14x26 72195 | 64063 | 581.33 | 571.25
H-900x300x16x28 71563 | 63563 | 57635 | 565.63
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