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Abstract:

sleeved stud connectors, 8 stud push-out specimens were

To investigate the shear performance of

designed, and static loading tests were conducted to
the The

performance differences between the novel sleeved studs

evaluate mechanical performance. shear

and conventional welded studs were compared. Referring
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to the experimental results, an Abaqus nonlinear finite
element model was developed to study the shear
mechanism of sleeved stud connectors. The experimental
results indicated that the ultimate shear bearing capacity
and shear stiffness of the sleeved stud connectors are
higher than those of ordinary welded studs, and the
maximum slip is relatively small. Compared to
conventional welded studs, the ultimate bearing capacity
of sleeved studs increases by 4 % to 8 %, and the shear
stiffness increases by 25 % to 35 %. Finite element analysis
shows that the shear failure process of sleeved stud
connector is similar to novel sleeved stud connector, but
the failure range and stud stress of sleeved stud connector
is smaller than that of novel sleeved stud connector. The
concrete failure of the sleeved stud connector occurs
inside the sleeve, while the concrete outside the sleeve is
not damaged. Experimental and numerical analysis have
shown that the mechanical properties of the sleeved stud
connector are better than those of novel sleeved stud
connector. It is feasible to design and calculate sleeved
stud connector according to the method of novel sleeved

stud connector.

Keywords: connectors; composite beams; sleeve;

welded studs; experimental study; finite element analysis
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Fig. 1 Sleeved cluster stud connector
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Fig. 2 Configurations of test specimen (unit: mm)
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Fig. 3 Fabrication process of test specimen

2, IN#HEH N 0.5 mmemin o 7EBAHEEET I
A TR A T A LA 4 LA T TR R T AR AR

FITEEBE L AR ARSI RS o Al A O 28
WNE 4 PR

a BAHEARE IO i
4

0
4
< 4 P 4 4
4 P 4|+ @
4
< 49
Bononn 4|+ - M
\E ] 4
| — —— & 3
g ok + |+ 4
< 4
| — ——1 " <
= 4
4 4 7 < < <
s 4
< 49 44
< a7

b BRI T T
MemERMEEE

c gk E

Fig. 4 Layout of measurement point and loading device
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Fig. 5 Failure modes of ordinary stud specimen
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Fig. 6 Load-slip curves in push-out tests
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Tab.2 Summarization of push-out test results
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Fig. 7 FE model of push-out tests
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