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&
Abstract

The Fire Dynamics Simulator (FDS) has been used to reconstruct fire
scenario and proceed with the heat transfer analysis to study the behavior of
structural element in fire. First, using the FDS to build a virtual furnace of the
full-scale test with H-beam to Box-column steel moment connection in
Architectural and Building Research Institute (ABRI). The temperature
distribution of specimens on the exposed surface has been calculated by FDS
and deal with the heat transient anaysis by the finite element software
(ABAQUS).At last, comparing the test and analytical results to discuss the
suitable of using FDS and ABAQUS to predict the non-uniform temperature
distribution on the specimens. The different material properties of steel, SN490B
and SN490C-FR, are used in the test. The material properties of steel at high
temperature are adopted from the material test and relevant documents in this
study.

Different shapes and two material properties of beams with Box-column to
perform all the analytic cases. We could make a brief result from the study that
the effects of heat transfer analysis in the beginning maybe under predict the
temperature of specimens. However, the temperature curves have fitted the test
result in an accepted agreement. Therefore, the method of using FDS and
ABAQUS to predict the performance of temperature distribution on specimens

infireis reasonable.
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Re,

AR

Pr : Prandtl number > 3% 5 0.7

g st (emissivity)
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BB EE 2R AT Y

% 2-2FDSw b v =% A

R B A AR §= B (x1,x2,y1,y2,71,72)
(unit : m)
Burnerl | (-1.10,-0.90,-1.70,-1.60,2.90,3.10)
Burner2 | (0.20,0.40,-1.70,-1.60,2.90,3.10)
Burner3 | (1.50,1.70,-1.70,-1.60,2.90,3.10)
Burner4 | (2.9,3.1,-1.70,-1.60,2.90,3.10)
Burner5 | (4.2,4.4,-1.70,-1.60,2.90,3.10)
Buner6 | (5.5,5.7,-1.70,-1.60,2.90,3.10)
Burner7 | (-1.10,-0.90,-1.70,-1.60,1.60,1.80)
Burner8 | (0.20,0.40,-1.70,-1.60,1.60,1.80)
Burner9 | (1.50,1.70,-1.70,-1.60,1.60,1.80)
Burnerl0 | (2.9,3.1,-1.70,-1.60,1.60,1.80)
Burnerll | (4.2,4.4,-1.70,-1.60,1.60,1.80)
Burnerl2 | (5.5,5.70,-1.70,-1.60,1.60,1.80)
Burnerl3 | (-1.10,-0.90,-1.70,-1.60,0.40,0.60)
Burnerl4 | (0.20,0.40,-1.70,-1.60,0.40,0.60)
Burnerl5 | (1.50,1.70,-1.70,-1.60,0.40,0.60)
Burnerl6é | (-1.10,-0.90,2.20,2.30,2.90,3.10)
Burnerl7 | (0.20,0.40,2.20,2.30,2.90,3.10)
Burnerl8 | (1.50,1.70,2.20,2.30,2.90,3.10)
Burnerl9 | (2.9,3.1,2.20,2.30,2.90,3.10)
Burner20 | (4.2,4.4,2.20,2.30,2.90,3.10)
Burner2l | (5.50,5.70,2.20,2.30,2.90,3.10)
Burner22 | (-1.10,-0.90,2.20,2.30,1.60,1.80)
Burner23 | (0.20,0.40,2.20,2.30,1.60,1.80)
Burner24 | (1.50,1.70,2.20,2.30,1.60,1.80)
Burner25 | (2.9,3.1,2.20,2.30,1.60,1.80)
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Burner26 | (4.2,4.4,2.20,2.30,1.60,1.80)
Burner27 | (5.50,5.70,2.20,2.30,1.60,1.80)
Burner28 | (-1.10,-0.90,2.20,2.30,0.40,0.60)
Burner29 | (0.20,0.40,2.20,2.30,0.40,0.60)
Burner30 | (1.50,1.70,2.20,2.30,0.40,0.60)
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L R A T 2R R 2 A

* 2-3 YR RIBEYL Y AR

Yo iR R 2L T (M) P ek T H(m)
AN17 (-0.70,-0.10,3.30) AN34 (5.40,-0.10,2.00)
AN18 (0.50,-0.10,3.30) AN35 (-0.80,-0.10,0.80)
AN19 (1.40,-0.10,3.30) AN36 (0.50,-0.10,0.80)
AN21 (2.80,-0.10,3.30) AN37 (1.40,-0.10,0.80)
AN22 (4.10,-0.10,3.30) AN41 (5.20,0.70,3.30)
AN23 (5.40,-0.10,3.30) AN42 (3.90,0.70,3.30)
AN28 (-0.80,-0.10,2.00) AN46 (0.20,0.70,3.30)
AN29 (0.50,-0.10,2.00) AN48 (-0.80,0.70,3.30)
AN30 (1.40,-0.10,2.00) AN51 (0.30,0.70,2.00)
AN32 (2.80,-0.10,2.00) AN52 (0.30,0.70,0.80)
AN33 (4.10,-0.10,2.00)
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W2 R RET AU EORE B

i

2 2-4TypeC B kBB o1 E 26 4 s R AEEpLE

T AR tp £ & (C)
Type-C A%
B ER(C) | B EECC) | (FHE-F&E)
AN17 852.75 818.88 -33.87 -3.97
AN18 821.18 817.23 -3.94 -0.48
AN19 816.95 838.20 21.25 2.60
ANZ21 829.25 841.03 11.78 1.42
AN22 838.35 852.07 13.72 1.64
ANZ23 821.55 851.43 29.88 3.64
ANZ28 848.48 813.80 -34.67 -4.09
AN29 803.80 816.10 12.30 1.53
AN30 805.13 796.10 -9.02 -1.12
AN32 811.93 820.26 8.33 1.03
AN33 820.78 823.43 2.66 0.32
AN34 814.03 820.15 6.12 0.75
AN35 832.95 774.49 -58.46 -7.02
AN36 825.45 773.76 -51.69 -6.26
AN37 819.78 765.60 -54.17 -6.61
ANA41 826.68 846.65 19.97 242
AN42 832.15 844.22 12.07 1.45
AN46 821.88 789.29 -32.59 -3.96
AN438 877.63 820.18 -57.45 -6.55
ANb51 812.40 783.14 -29.26 -3.60
ANS52 827.68 737.56 -90.12 -10.89
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L R A T 2R R 2 A

% 2-5Type D % FHEE A E 30 A RS EREHLE

F % A E 1 £ ®(C)
Type-D FA %
B8R A(C) | BRBEA(C) | (F47E-F % &)
AN17 864.20 829.80 -34.40 -3.98
AN18 843.70 830.27 -13.43 -1.59
AN19 784.80 840.71 55.91 7.12
AN21 847.50 859.02 11.52 1.36
AN22 858.20 883.57 25.37 2.96
AN23 843.00 870.94 27.94 331
AN28 860.70 823.27 -37.43 -4.35
AN29 830.40 827.87 -2.53 -0.31
AN30 818.80 813.70 -5.10 -0.62
AN32 828.30 847.79 19.49 2.35
AN33 840.00 857.76 17.76 211
AN34 843.10 850.64 7.54 0.89
AN35 841.30 794.39 -46.91 -5.58
AN36 842.20 788.39 -53.81 -6.39
AN37 835.50 782.15 -53.35 -6.38
AN41 843.80 860.11 16.31 1.93
AN42 847.60 861.95 14.35 1.69
AN46 858.40 812.80 -45.60 -5.31
AN48 892.10 831.82 -60.28 -6.76
AN51 842.20 795.76 -46.44 -5.51
AN52 846.70 775.77 -70.93 -8.38
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