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Abstract; Twenty-four push-out tests were carried out in
Tongji University to investigate the performance of the shear
stud at elevated temperatures. Three different floor
arrangements including solid slabs, composite slabs with
trapezoidal steel sheeting parallel to the steel beam and
composite slabs with trapezoidal steel sheeting perpendicular

to the steel beam, were considered in tests. It was observed
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in the test that the predominant mode of failure for the solid
slabs and profiled slabs with trapezoidal steel sheeting parallel
to the steel beam was headed stud shear failure while the
predominant mode of failure for the profiled slabs with
trapezoidal steel sheeting perpendicular to the steel beam was
concrete cracking failure at low temperatures and stud shear
failure at high temperatures. Also, the ultimate load in solid
slabs was generally higher than that in the profiled slabs. In
addition, the ultimate load and stiffness decreased with
increasing temperature for all slabs. By analyzing the test
results, an empirical equation was proposed to calculate the
shear capacity of studs at high temperatures.

Key words: shear performance; headed stud shear

connectors; elevated temperatures
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Tab.1 Details of push-out specimens

S BT AR AR KR EE/C
F-P-20 20

F-P-400 400

F-P-500 iR 500

F-P-600 600
F-YP-20 20

F-YP-400 400

Fypso ERMBUN SRRTAT 500

F-YP-600 600
FYC-20 20

F-YC-400 400

EYC-500 ERRRMSHRER 500

F-YC-600 600

WAt pERERR 2. KR AR RS TEE LA 2.
B E 8 MBI, 205 F T W 0l 4 B2 i 3 A
R ST AR B 4 0 245 XL B8 A o (L B8 AR B 1 B iy
iR (B 3D M4 EAE 11 4 K-AR#HE
18, 23 T M 0 4R R B G AU IR, i ST B 3 4 10
mm F7 25 mm, JBEE T B E % 10,50 1 100 mm &k
. B5T ERIR B e ST EIF 2 mm SERIAE,
B EREERIE.
1.3 R

SRH 500 kN T T IRBEAT . i 23 mne G
SEHATTmE, REMBHMRERFZRTIEE T
B, AT . S TS TERETIRG, B
R, BUR ST R B 4 10 mm &b A IR BE 56 1
BE R A it B4 e B IR BE S, A 1 i 3 B Bk
W BHAEED O BETHK BT 0 198 B 4516 A
REHH; O BETRBMAETHBMEEE R R
AR TT ;O BETIRER 10 mm DUF iR EREE
B7E 10 mm Ff A B 2R £ X R £T 1Y 32 07 P e 2
MmN, BrABUR AT B 4 10 mm At FY IR B A 5
REE.

BE/A

DO DY DN DD DN DN DN DN DN DN
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Tab.2 Measured strength of components in tests

G Refmm by BABEE  RESNEG

/MPa /MPa

PR 12 Q235B 241.0 346. 2
MBI 8 Q235B 244.1 339.9
Lo 10 HRB335 345.8 462.1
i) 19 360. 0 475, 0
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Fig.1 Dimensions of push-out specimens (unit; mm)
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Fig.2 Arrangement of the instrument
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Fig.3 Locations of thermocouples and displacement
gauges(unit: mm)
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Fig.4 Typical failure mode of stud shear connector

after push-out test
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Fig.5 Failure mode of stud shear connector in

composite slab with deck perpendicular
to the steel beam
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Fig.6 Measured temperature development
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Fig.7 Load-slip relationship of headed studs at elevated temperatures
F3 RABER
Tab.3 Summaries of test results
s SEWEE /T HRAR Qr/EN  EXE /KN Qur/kN Qr/Qar MR ER
1 20 280. 0 B ETBY W
F-P-20 5 2 230, 4 255. 2 188.5 1.4 figaseded
1 400 203. 6 B ETBY W
FP-400 100 188 8 196. 2 172.4 1.1 figaseded
1 500 150. 8 B ETBY W
FP-500 200 133.7 142.3 133.3 1.1 figaseded
1 600 87.3 B ETBY W
FP-600 600 103.9 95.1 85. 4 1.1 figaseded
- 1 20 197.0 JERVRAR SRS A 5 - R TR b
FYP20 2 2020 199.5 188.5 1.1 TERIR S B BE LA A 6T
1 400 175.8 HETBY W
F-YP-400 100 190.5 183.2 172.4 1.1 AT
1 500 140. 8 HETBY W
F-YP-500 200 127 4 134.1 133.3 1.0 AT
1 600 108.5 108.5 85. 4 1.3 HATETHR
F-YP-600 580 85, 4 85, 4 95. 0 Lo AT
1 20 138.4 R TR IR
FYC20 20 1288 133.6 120.9 1.1 B4R AT
1 400 109. 7 109. 7 110.5 1.0 TR R R
FYC400 350 142.5 JREEBIR
1 500 141.3 HETBY W
FYC500 500 108.0 108.0 85,5 L3 AT
1 580 79.1 HETBY W
F-YC600 e L1 81. 6 60. 9 1.3 AT
SEHE 1.15
& 0.02
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g 080 be(i—h) Gy P FHOIRRN A SRR T
g he\ he )T By AR D PTIB R by B ARG IE .
A ny HTERFEEELE— A ERRETE Y k=

FIR T RETHLBY AR AT (D H TS
Qir = krQu

@

6.35X107° T2 —1,341X107° T3+

7.382X107%T,—0. 216 8, 375 T,<C1 000

0.5—T./2 400, 1 000<T, <1 200

®Y



1156 B3k ERE R E B

HaE

AT, ARREREGEE A4RPWRREE
BEATARYRCR SRS M By K B ARSI N L , 12
=3 AR,

=

~ i
~ IR I AT
o [ERUABIN S IR B

coocoo
R =)

NS A
SO o
[FNINN

—"%‘
VI B

0 160 260 360 460 560 660
W C
B8 #iTmuAHIMEEMBELXE

Fig.8 Ultimate shear load versus temperature
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