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Static Test and Suggestion of Shear Strength Equation on Shear Studs in
Composite Bridge

Seong-Tae Yit*

Abstract: In this study, to investigate the shear connection material for the composite of steel plate and bottom plate, design standards and research
cases for shear connectors in various countries around the world were analyzed and shear tests were performed on the Push-out specimens with a shear
connection, which transmits the horizontal shear force developed on the contact surface between the steel plate and the concrete slab due to various
vertical loads acting on the bridge deck. Through Push-out tests of shear studs, of which FRP bar instead reinforcement is placed, the shear stud evaluation
formula of the steel strap bottom plate was suggested. The suggested equation suggested in this study has the safety factor of approximately three
times compared to allowable strength of highway bridge design criteria. In addition, compared to existing DIN standards and Viest assessment equation,
the results showed similar values(approximately, 5% error).
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Fig. 1 Allowable shear strength of studs with design code
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Table 1 Strength comparison of stud with design code

Code Ultimate shear strength(kN)
Dia.(d) D19 D22 D25
DIN 69 93 120
Viest 71 95 123
KHBDC(allowable) 24 32 42

Stud: A=150 mm, £;=240 MPa, Concrete: f,=40 MPa, E~30,000 MPa
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Table 2 Designation and variable of specimen

Dia. for Measured Ave.
(mm) (MPa) strength(MPa)

ST19_1,2,3 19 40 50.8
ST22 1,2,3 22 40 51.9
ST25 1,2,3 25 40 49.6

Stiffening

Specimen ID member

FRP bar

Table 3 Concrete proportions for stud specimen

Soeci Fiber W/C  Proportions by unit weight(kg/m’)
P content%) (%) W C S G Fiber

plane 0.00 38 169 444 717 1105 0.00
FRC 0.55 38 169 444 717 1105 15.29
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(b) bar arrangement drawing for Push-out test of deck plate stud
(Eurocode 4)

Fig. 2 Push-out specimen

Fig. 3 Push-out specimen fabrication
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Fig. 5 Gage attachment on Push-out specimen
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Fig. 6 Failure pattern of Push-out specimen
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Table 4 Maximum load with stud diameter

Specimen No. Prax Py Ave. Py Ave. Diff.

KN) &N (KN %)

ST19 1 74.41 66.97 0.70

D19 STI9 2 73.24 65.92 67.44 2.26
ST19 3 77.15 69.44 -2.96

ST22 1 115.26 103.73 -3.01

D22 ST22 2 108.27 97.44 100.70 3.24
ST22 3 112.15 100.94 -0.23

ST25 1 125.72 113.15 3.32

D25 ST25 2  129.18 116.26 117.04 0.66
ST25 3 13523 121.71 -3.99
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