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Experimental Study on Shear Behavior of Large
Stud Connectors

LIN Zhaofei, LIU Yuging
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Stud connectors are over densely arranged in steel-
concrete composite bridges in some cases. To address this
issue, shear behavior of stud connectors with the diameters of
22mm, 25mm and 30mm were experimentally studied. Based
on the test results, the failure model, shear strength, shear
stiffness and slip capacity of large diameter studs (25mm and
30mm studs) were compared with those of normal diameter
studs (22mm studs). In addition, the applicability of the
design equations specified in existing codes to large diameter
studs were evaluated. The results show that compared with
22mm studs, the average shear strength of 25mm and 30mm
studs increase by about 14% and 42% , respectively, and the
35% and 106%,
respectively. The design equations specified in Chinese Code

shear stiffness increase by about
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(draw), Eurocode 4 and AASHTO LRFD give conservative
predictions for the large diameter studs, and Eurocode 4 gives
the most conservative values. The ratio of the measured value
to the calculated value decreases as the stud diameter

increases.
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Fig.1 Details of test specimens {unit; mm)
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Tab.1 Compressive strength of concrete

N 28 dPURMRE/MPa 33 d4i/RHRSE/MPa
1 55. 6 68. 4
2 64. 9 71.6
3 68. 2 70.9
FE 62. 9 70. 3

FFRSCER(10 [ EA N 22 mm 1 25 mm Y
JRET. B2 30 mm BET M) RKITHL SCH[10 18 E
SEETARE IRIREE £, APUHIIR B fo R /ME SR
320 MPa F1 400 MPa. 815k ] HRB335 #ALAI%7
AR R FH Q345C. JRAT BN AN AR A4 S0 A4 6k
Rt R R B R, IR 2.
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Tab.2 Properties of steel materials
M JE RS/ MPa BihsR E /MPa
ET SN1 370 465
4T SN2 380 485
AT SN3 375 430
HAh 374 578
R 410 545
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Fig.2 Test setup



1790 Rl ¥ k2 2 WE KRB 2B

R

Z AR, R MR E T ST R AL 2t
E 4 AT, WHR N R 5 1R B 1 P 2 (B A AR X
B, B RS T3 EAE A AR R B8 1 45 3R nzk
FIR A ], s Z Ky 5 kN « min™ ', i 2
25 70 Yo 1A TRA AR BIR 167 2R B S50 A 17 BB 2 3 5 I R
0.6 mm e min', HEMB TERERKTHEKN
80 038 & A& BH 1A,

2 WEERESH

2.1 WIES

A R AR Y A AT A AR TR BY 3R, &l 3
FiR. KREREET S ENERBETHR 7504 20
VI B TS A B 1 YR - KR AT AR T 5 R R
i A SRR % A (1B SR EY e

SN1

b SN2

¢ SN3
3 WERREE

Fig.3 Failure modes
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Tab.3 Test results

BBy AR E S /KN PHRIE/ (&N « mm— 1) ; ;
jEvad o HEHEME a b ¢ - AW d xm xm

KO K@ RX® A
SNI-L 2339 j o oo jggn 220 2,40 1.81 3241y, ¢ 2.8 3.68 5,62
SNI-2  238.8 2. 24 2,45 1.85  288.6 2.5 4.45 6. 67
SN2-1 253.7 1. 85 2.02 1.52 348. 9 2.7 6. 03 8.09
SN2-2  266.8  137.4  125.6  166.8  1.94 2,12 .60 312.9  130.3 2.4 4.75 6. 41
SN2-3  285.2 2.08 2,27 1.71 581. 6 4.5 4.82 5,97
SN3-1 352. 4 1.78 1.95 1. 47 522.5 3.4 4.19 5. 46
SN3-2 331.8 197. 8 180. 9 240. 2 1. 68 1. 83 1. 38 751. 3 155. 3 4.8 2. 85 7.06
SN3-3  320.2 1.62 1.77 1.33  625.3 4,0 3.52 4,91
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Fig.4 Comparison of the measured shear strength and

the predicted ones
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Fig.5 Comparison of the measured shear stiffness and

the predicted ones
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