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Abstract ; In order to study the fire performance of steel castellated beam concrete slab composite
beams ( castellated composite beams) ,3 fire resistant tests were carried out for the castellated com-
posite beams with solid web, round openings and hexagon openings. The time-displacement curve
and critical temperature of the combined beam under fire condition are compared and analyzed.
Combined with the finite element calculation model, the numerical simulation study on the castel-
lated composite beams under fire, contrast different opening rate, hole spacing,the high thickness
ratio of web and whether setting stiffening rib on the castellated composite fire resistance. The re-
sults show that the stiffening rib is important factor that influence the fire resistance of castellated
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composite beams. The critical temperature of the castellated beam is not obviously affected by the

opening rate and the hole spacing. When the high thickness ratio of web is too big,it is very easy

for the castellated girder to be damaged by the abdominal buckling of the fire. The smaller the high

thickness ratio of web is,the higher the critical temperature of the castellated beam is.

Key words; castellated composite beam; fire resistance; finite element analysis; influence factor;

critical temperature
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Table 1 Parameters of castellated steel girder section

MR w e L TE x JR/

RS ALERR AR LR RK/mm
JSF/mm mm
L1 S 0 0 188 x4 100 x 6 1 660
L2 [ZEN 6 70 188 x4 100 x6 1 660
L3 EARIIE 6 70 188 x4 100 x6 1 660
Fz2 RBEHERSE
Table 2 Concrete floor parameters
THBE+omEr BRI K x 58 x J&/mm 1) 50 73 Y1) B 3
C30 1 660 x700 x 60 ®10@ 200 ®10@200
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Fig. 1 Schematic diagram of a circular hole castellated beam specimen
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Fig.4 Comparison of temperature and standard

temperature curve in furnace
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Table 3 The elastic modulus reduction factor of

steel at high temperatrue

Je A it FPEAL

MR/ T LB Prisk R 5
fn/f, EL/E
20 1. 000 1. 000
100 1. 000 1. 000
200 1. 000 0. 900
300 1. 000 0. 800
400 1. 000 0.700
500 0.780 0. 600
600 0.470 0.310
700 0.230 0. 130
800 0.110 0. 090

900 0. 060 0.067 5
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Table 4 Specific heat capacity and thermal conductivity

of steel and concrete

HEER/ (3- (kg-C) =) FRAEEY (W-(m-C) )

i/ T
Ik REEL Lk Bt
20 431 913 53.3 1.36
100 471 963 50.7 1.35
200 522 1022 47.3 1.34
300 573 1075 41.4 1.32
400 624 1122 39.2 1.22
500 675 1 164 37.0 1.10
600 760 1200 34.8 0.97
700 1 008 1231 32.6 0. 85
800 799 1 256 30.4 0.72
900 650 1275 28.2 0. 60
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Fig.7 Comparison of time temperature curves

0 500

between finite element and test

A — IR 0 M5 21 A 5 v 28 1] 37 7%
SIS S5 AT L&l 8 . el &) A FR
JUEE RIS 40 e R IEW] T AR BTk
OISR B A R

—s— B RTE P B
—o— IXFEE Rt

-5

15

0 500 1000 1500 2000 2500 3000
A [Bl/s

B8 ARICHIHE AT - (2 #ZX]
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