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Peak Slip and Load-Slip Relationship of Headed
Stud Connectors
LIN Zhaofei, LIU Yuging

(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract:
expression of headed stud connectors used widely in composite

In order to derive the load-slip constitutive

bridges, thirty-five push-out specimens were prepared and
tested. Based on the tests results, the influences of stud
diameter, stud height, stud ultimate tensile strength and
compressive strength of concrete on the peak slip were
investigated, and the expression for calculating the peak slip
and the load-slip constitutive expression with a consideration
of the effect of peak slip were proposed. The results indicate
that the peak slip increases with the increasing of stud
diameter, but stud height and ultimate tensile strength
decreases with the increasing of compressive strength of
concrete. The proposed expression of peak slip considers more
influence factors and fits better with the test results in

W # H . 2013-06-12

HE&WH. XWAEHMAMERRAHEMA (2013 318 822 370)

comparison with the expression specified by the CEB-FIP.
The load-slip constitutive expression by taking into
consideration the effect of peak slip is able to reflect the
influence of stud diameter, stud height, stud ultimate tensile
strength and compressive strength and be employed to conduct
the non-linear numerical and analytical study of composite
bridges.

Key words: composite bridge; headed stud connector; model

test; peak slip; constitutive relationship
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RE. yE ASHRE AR B TERHB RN
BT ik, 5T 26 41 71 MRET R R 1 K58 EL
Bt TIREE L DU IR B R ARST T hoR B H R R
SPRRETEE AT BT AR B B R s 22T B b 255 MERIHE
AR RR N TR BRI B R BT
BIRGIRRN, FUTE RSB R BN TR EE 38 RN
BT AT RS SR B L A AR H s R M BT R
FEH FIEIREE TR 4% C35~C60 TERE N RRB 3 & W
FRENTHERSTERATIBR S s \EH T A B L
IRBEER Clo~C80 TR ZHL AT 4 HEHA 9~30 mm,
KB 50~400 mm B S BFREMAETE AR BT

XER . HEWR; RETERN; SRR HHEIE;
AR

HESHS . Uil XEEREE: A

Experimental Study of Shear Capacity of Stud
Connector

WANG Qi , LIU Yuging
(Department of Civil Engineering, Tongji University, Shanghai
200092, China)

Abstract; A great number of model tests were carried out to
build up a method for calculating the shear capacity of large-
diameter stud connector used in high strength concrete for
bridge structures. A comparative study was made of 26 groups
consisting of 71 stud connector models to explore the
influence of different parameters such as the concrete
compressive strength, the stud diameter, the stud tensile
strength and the stud length on the shear capacity of stud
connectors. Formulas to calculate the shear capacity of stud
connector were proposed based on the worldwide 255 test
results. The results show that the shear capacity of stud
connector in high strength concrete is still based on the
composite behavior of the stud and the concrete. Besides, the
proposed formulas are more reasonable and safe in predicting
the shear capacity of stud connector in a commonly-used

s HEH: 2012—08-17

concrete which ranges from C35 to C60. These formulas are
suitable for the analysis of stud connector with the diameters
of 9 mm to 30 mm and the lengths of 50 mm to 400 mm as
well as the ratio of stud length and diameter over 4, used in
concrete with cubic compressive strength from 15. 0 MPa to
80.0 MPa.

Key words: composite bridge; stud connector; shear

capacity; calculation method; model test
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FEHIE GB 50017—200351 ¥ 7E Ollgaard & R
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Tab.1 Grouping and results of test specimens of stud connector

A de/ h/ fa/ E./ fa/  EUR Vu/KN /KN
Ay4E mm mm MPa GPa MPa /4 R 1 B2 B3

S5-1 22 100 41.1 36.4 519.0 2 186. 7 197.3 191.1 1917
S5-2 22 200 41.1 36.4 519.0 2 197.0 190.6 205.9 197.8
S5-3 22 300 41.1 36.4 519.0 2 176.8 189.0 225.8 197.2
S5-4 22 400 41.1 36. 4 519.0 2 175.6 214.3 200.1 196. 7
S55 22 200 45.0 37.1 465. 0 2 233.9 239.0 — 236. 4
S5-6 22 200 45.0 37.1 675.0 2 266. 2 265.6 286.3 272.7
S5-7 25 200 45.0 37.1 485.0 2 255.0 266. 8 285.1 269.0
S5-8 30 200 45.0 37.1 430.0 2 314.5 327.6 348.1 330.1
S5-9 22 200 33.5 34.6 515.0 2 180. 8 187.5 202.2 190.1
S5-10 22 200 33.5 34.6 515.0 4 170.8 181.3 199.1 183.7
SS11 22 200 33.5 34.6 515.0 6 183.5 155. 6 166. 1 168. 4
S5-12 22 200 33.5 34.6 515.0 9 189.7 172.9 183.7 182.1
S513 25 200 37.0 35.5 515.0 2 240. 4 219.3 241. 4 233.7
S5-14 25 200 37.0 35.5 515.0 4 226.8 234.1 212.2 224. 4
S5-15 25 200 37.0 35.5 515.0 6 20L.9 221.2 213.2 212.1
S5-16 25 200 37.0 35.5 515.0 9 223.4 220.7 222.8 225. 3
S517 22 100 36.0 35.3 445.0 2 153.5 173.6 198.2 175.1
S5-18 19 100 36.0 35.3 445.0 2 124.7 125.8 134.8 128. 4
S5-19 19 100 36.0 35.3 445.0 2 128.0 145.9 — 136.9
S5-20 19 100 36.0 35.3 445.0 2 129.1 103.1 123.0 118.4
S5-21 22 200 36.6 35.4 475.0 2 205. 3 208.8 — 207.0
S5-22 22 200 36.6 35.4 475.0 6 189.5 183.0 — 186. 3
S5-23 22 200 36.6 35.4 475.0 6 197. 4 181.2 — 189.3
S5-24 22 200 36.6 35.4 475.0 6 194, 7 197.9 — 196. 3
S5-25 22 200 36.6 35.4 475.0 6 189. 4 185.4 — 187. 4
S5-26 19 100 28.7 33.5 450.0 2 104, 2 103.6 113.8 107. 2
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Fig.7 Comparison of the experiment results and

the calculated results
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