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Push-out test of the perforated corrugated plate shear connectors in

steel-concrete composite structure

L1 Shu-gin, WAN Shui

(School of Transportation, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: Shear connector is the key structure to connect the steel girder to concrete flange plate
in composite girder bridge,the key link in the design of the corrugated rib connector is the study
of its mechanical properties. In order to investigate the mechanical properties of perforated
corrugated plate shear connectors influenced by different parameters under static load, 38
specimens and 8 PBL contrast specimens were tested in the push-out test under static load. The
results show that the test process of the perforated corrugated plate shear connectors can be
approximately divided into the elastic stage, the plastic stage and the failure stage; the main
factors influencing the carrying capacity of the perforated corrugated plate shear connectors are
concrete strength, the open area of the steel plate, perforated rebar cross-sectional area, and the
thickness of perforated plate. Under the same conditions, perforated corrugated plate shear
connectors ultimate shear capacity of is improved about 1. 5 times than that of PBL shear
connectors; new bearing capacity formula of perforated corrugated plate shear connectors on the

basis of the experiments gives definite physical meaning, and the calculated results got from the
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formula is close to test results. The formula can be used for the design and calculation. 2 tabs, 9

figs, 14 refs.

Key words: bridge engineering; steel-concrete composite structure; corrugated rib connector;

push-out test; bearing capacity; failure mechanism
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Fig. 1 Perforated corrugated plate shear connector
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Tab.1 Parameter design and test results of push-out specimens
N A FEAUM| | MALIE | MALBE | | EEEW | SR | B i
o Sfe/ | TFHLIR | LR | FHTE JFFLAR 1L ) ‘ . BUBTRIEE/ o o FEME ZR B
5B i T e | T | mR# | BURR | BR B Sw|
MPa |J&/mm|d/mm| 12 /mm | K [/mm A% /A (KN« mm 1) Siax/Sy
1/ J1/kN J1/kN Sy/mm|S,/mm| mm
Al 50 6 60 0 2 212.5 438.5 561.0 0.35 8.1 23.21 66. 3
A2 50 6 60 14 2 221.2 519.5 758.7 0. 25 5.9 24, 81 99. 2
A3 50 6 60 20 2 250.6 575.3 412.5 0. 34 9.3 21.01 61.8
Bl 50 6 60 14 4 195.0 476.6 994. 6 0.16 7.9 21.75 135.9
C1 50 6 60 0 300 45 308.0 773.8 1020. 6 0. 37 9.2 24.97 67.5
Cc2 50 6 60 14 300 45 2 340.0 845.0 862.9 0. 40 9.6 15. 85 39.6
C3 50 6 60 20 300 45 2 357.1 860. 0 1138.7 0.28 5.7 22.74 81.2
C2-1 50 6 40 14 300 45 2 310.7 708.0 1056.1 0. 26 7.8 26.09 100. 3
C3-1 50 6 60 20 300 45 2 287.8 659. 3 641. 6 0. 35 6.6 13.92 39.8
C3-2 40 6 60 20 300 45 2 293.8 750.0 805.0 0. 33 7.3 17.61 53.4
C2-2 50 10 60 14 300 45 2 421.5 1055. 0 635. 2 0.63 5.2 19. 25 30. 6
C2-3 50 6 60 14 300 60 2 360.7 970.0 1629.0 0.21 3.4 12.03 57.3
C3-3 50 6 60 20 200 45 2 355.1 935.0 1511.1 0.23 7.0 17. 25 75.0
D1 50 6 60 20 300 2 350. 6 869.0 1161.3 0.28 8.5 23.91 85. 4
El 50 6 60 20 300 2 223.9 445, 3 314.1 0.49 8.8 23.27 47.5
F1 50 6 60 0 300 4 271.0 644. 6 700. 6 0.45 3.7 9.45 21.0
F2 50 6 60 14 300 4 285.0 691.9 1875.6 0.13 4.3 17. 80 136.9
F3 50 6 60 20 300 4 295.0 727.3 1387.8 0.18 3.5 18. 06 100. 3
F2-1 50 10 60 14 300 4 337.4 815.0 1119.6 0.25 3.5 7.01 28.0
F2-2 50 6 60 14 300 60 4 331.3 802. 4 1077.3 0. 25 3.6 9.41 37.6
F3-1 50 6 60 20 200 4 332.7 847. 3 1351.3 0.17 3.0 8. 30 48. 8
Gl 50 6 60 20 300 4 303.1 732.8 1338.3 0.23 4.1 8. 85 38.5
H1 50 6 60 20 300 4 176. 0 362.8 482. 4 0.29 6.0 17.01 58.6
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Fig. 3 Steel templates and wooden blocks
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Fig. 4 Pouring concrete
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Fig. 5 Loading equipment and displacement gage arrangement
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Fig. 6 Push-out specimens’ load-slip curve
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Tab. 2 Corrugated rib connector and PBL comparison in shearing capacity

I Jii M R T7 /KN W BR7R 1 /KN

A

- Al | C1 | A2 | C2 | A3 | C3 | Bl | F2 | A1 | C1 | A2 | C2 | A3 | C3 | Bl | F2
PBL 3§ J1 {2 212.5 221.2 250. 6 195.0 438.5 519.5 573.3 476. 6
TF AL WA AR B 7 1 308.0 340.0 379.2 285.0 773.8 845.0 860. 0 691.9
KRB B AR B OF AL BT A 5Y _ _

5 1.45 1.54 1.51 1.46 1.76 1.63 1.50 1.45
Ji1&/ PBL 8§ 71 %)
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Fig. 7 Load-slip curve of specimens influenced by different parameters
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Fig.8 Tested value and calculated value correlation
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Fig. 9 Yield strength of corrugated rib connector
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