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Experimental Research on Fire Resistance of Prefabricated Steel

Bracket Connection

LIU Bing'?, MAO Xiaoyong'?, QIAM Bin', WU Zhaoyu'
(1. School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China; 2. Jiangsu Key

Laboratory of Structural Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: Three fire-resistance tests on a new type of prefabricated steel bracket connection with dif-
ferent rib thickness, loads and eccentricities were conducted under the ASTM-E119 temperature
curve to investigate the fire-resistance behavior of the connection. The temperature distribution, defor-
mation, failure mode, and fire-resistance of the connection were obtained. The finite element model of
the fire-resistance analysis of the connection was established, and the accuracy of the model was veri-
fied by the experimental data. The results show that the bearing capacity of the ribs drops sharply at
700 °C, and the studs reach a bearing capacity limit at about 660 °C. The failure of the connection is
controlled by the buckling of the ribs or the breakage of the studs. The failure shows a certain degree
of brittleness (deformation increases sharply). With the increase of eccentricity and load, the fire-resis-
tance of steel brackets decreases. There is a limited enhancement of fireresistance by increasing the
rib thickness. The critical temperature of studs and ribs was given, which can be used as a reference
for the fire-resistance design of this kind of connection.

Keywords: prefabricated steel bracket connections; fire resistance; failure mode; experimental study
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Fig.2 Detail drawing of steel bracket
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Tablel Parameters of steel bracket
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Table2 Material properties
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S J1-20-150 J2-30-125 J3-30-125
A AR B/ mm 20 30 30
” Je /) 90 90 90
KT H]
e /4L 22/22 22/22 22/22
AT fL B2 /mm
e/ 22/22 22/22 22/22
e K AU EE /mm 30 40 36.5
Jefa /() 135 145 140
Jo A5 A7 B/ mm B/ 55/67 37/37 45/45
e /4L 31/31 33/35 31/31
KK 5 M ETFLH 4% /mm
T RE /A 22/22 25/25 25/25
o 145/45 140/48
) A 2 A7 B/ mm/ A /() 140/35
35/15 35/10
OO P M1 05 A7 HEES°/mm/ /(%) 30/20 30/25 27/15

T = e Ay 2 TURR 5 AR 2 il 4 S 7 A9 FE 5 0 et 00 52 0% M AR D i 55 A ) T T 88 (o) 5 70 2 % DA 1l 5 5 1 49 3 7L
BE B (mm ) 5 £ 13 33 DA 25 1 5 88 0 1 T 1 e 4 5 B 0 ° 20 TOUAE PAY 140 s o IO 38 1y ol 11 B 89 () 5 £ 138 ° 387 TOUAR P [V 5 G
Ry 1) JI 1K A R

R4 ANRETREEAEBER

Table 4 Color change of connection surface after fire
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