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Abstract: In the previous companion paper, the fire resistance of high strength steel beams made from Q460
was theoretically studied. The methods to obtain temperature distribution, critical moment, critical
temperature and stability coefficient were presented. The temperature distribution and load bearing capacity
was analyzed by finite element method, and the validation was evaluated by comparison of results between
theoretical computation and finite element analysis as well as experimental results. The comparison was
made between Q460 steel beam and mild Q235 steel beam and the difference on fire resistance was obtained.
A simplified approach for fire resistance of high strength Q460 steel beams was proposed and an example
was given to show the application and reference of the approach.
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300X 150X6.5X9
0.8 698 695 693 689 685 679 671 663
0.7 750 747 745 743 740 737 734 730
350X 175 X7X11
0.8 696 692 688 684 680 675 668 661
0.7 751 748 746 744 742 739 736 733
400 X200 X8X13
0.8 697 693 689 685 682 677 672 666
0.7 752 748 746 744 742 739 736 733
450 X200 X9 X 14
0.8 698 693 689 685 682 677 672 667
0.7 750 747 744 741 738 735 732 728
500 X200X10X16
0.8 696 690 685 681 676 671 665 658
0.7 751 747 744 741 739 736 733 729
600 X200X11X17
0.8 697 691 686 681 676 671 666 660

3.2 I6RBRE

X BE AN 1 5 43 A 1 R R R Q460 S BE L SR
BB T Tk 1 25 JECT A B8R 28 (3 A i 2 AR R
T80 S sk M S A B R R ga F 3R Z) G
BN Z B R T H B 24 2t & | B
BEF R FRE T Wk 4. X TFRP RS B MH
b T R 28 LR I IR RE L AT L2 SCHRLT

4 B Bl

h TRV B R A R B T —
NGB XTI RESR S . IR Ry
Q460 4% H JE M) 2 92, 1m0 R H350 X175 X7 X
VLB BEN 5 m, oA M 1) 245 45 IR =1 52 KRl E
BGRAAB A AR B L O 25 B8R EE A ¥ 2 03 A Y 5
mLEHER T ZRENERREE RN ¢ =
0.401 , 2 EAR A ¥4 i 8 ¢ =25 kN/m, /L
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%3

IR, F . HERE QI60 MPER KRBT () — B BIE 79

ETE RS T O R R 20 min, 56 5592 0 A 0l 2

UK ER.
4.1 IwFREE
D353 B s Al T
o S M 1 qlz}’R 1
7h ik ] . R = = — — = — .
HIGER (T B L - A I

25 X 5% X 10° X 1.1
0.401 X 782 X 10° X 503

AR 4 35 4 Al 1549 1R ilm FLR E . T = 787 °C
)TN R A2 K 20 min I 2] 0 B AR BE T,
=T K PRI R R F/V =190.23 m™
MRS SCES 1R PG, 15382k
20 minfF ZIIRE . T, =721.9 C
PRl RN SCES 1R T X100 15 B B 20 1 A il
B, T, =742.7 °C
il T < T
PRI IH & 0 22 85 2 B K K
4.2 HERWBREENE
D3R5 32 K 20 min 05 Z1 0 AR FE T,
B4 1T R AT A T, =742, 7°C
AW AR E T B 0958 K3 )

= 0. 545

eq

W 3 LA AT 15 ¢if = 0. 838;
o R 5 SCE S 14 3 (D) a] 3 58I AR R

T I QU0 0 1038 P 4T B R B g = 7 =

0. 308 ;
D) G AR R BE Ry T, B AR E AR 2R T R
M = @it W for = ¢if Wyr f, = 0. 838 X 782 X
10° X 0. 308 X 503 X 10°® = 101.52 (kN » m);
PZE IR B HE Moy M= gl* /8 = 25X5° /8 =
78.13 (kN » m);
HCA My > M BRI 3020 2 Tk K

5 &

R T BRIC 73 B %) w8 5 B2 Q460 89 3% 1) I 2 7
A AR BR AR 28 7 B AT 1 35 R B 4 SR R AR B ST
A 1A EE 0 M i S R AT A B R T RS

SrHTEIERR P . R R THE O 05 X ek Q460
BRI E Q235 MR AT Kk BEHEAT T X EE L 45
FILUT 458 .

D[] —fif 28T » 3L B2 24 23 70 A 1 Q460 #9211
iy 53¢ 3k B2 P A S AR 0 4 36 0 T 38 A 5 T 3k BE A 4 2
SRR Q460 5 S A il Sl JEE Bt A AR KA K i
3 Sl

2) 7[R BE O A AE 28 BORI AT B EL T & 19 55 JE Q460
B G (1 e SR R A5 S Tl Q235 S AL B B AN 22 4K
K.
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