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Figure 1 Embedded connector with flange plate
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Figure 2 Geometrical dimension of test specimen
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Figure 3 Geometrical properties of the 1600-type
corrugated steel plate
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Table 1 Mechanical properties of steel bar and steel

28 HRB335 i MR
016 ©22 0345D
Ji IR £,/ MPa 445.2 470. 6 384.4
W BR 58 EE £,/ MPa 615.3 635.4 517.1
WA £ /GPa 200 200 206

x2 RBEINFERE

Table 2 Mechanical properties of concrete

i i A C40 C55

S RBUERRE £,/ MPa 46. 4 57.5
AL E E /MPa 3.25x%10* 3.55%x10*

®3 AHSHxE

Table 3 Parameter list of test specimen

TREE REELT WEZ OUE TIEH AW
Gis  LAF R/ SBRAUR/ RERE B AR
4

q& mm mm mm mm mm
bw-A1 C55 250 8 14 22 22
bw-A2 C40 250 8 14 22 22
bw-A3 C55 250 10 14 22 22
bw-A4 C55 250 10 14 16 22
bw-A5 C40 250 12 14 22 22
bw-A6 C55 250 14 14 22 22
bw-A7 C55 250 14 14 16 22
bw-A8 C55 250 20 14 22 22
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Figure 4 Displacement sensors
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Figure 5 Loading device
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Figure 6 Typical failure phenomenon of local buckling

test specimens ( specimen bw-A4)
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Figure 7 Typical failure phenomena of unstable flange

plate test specimens ( specimen bw-A8)
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Figure 8 Load-slip curve of local bucking test specimens
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Figure 9 Load-slip curve of concrete failure

test specimens
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Figure 10 Comparison of load-slip curves between

two failure modes
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Table 4 Test results of test specimens

G5 WBE/mm PR T/kN T,/kN Q/kN  Q/T, Q./kN  Q,/T, Q,/kN  Q,/T,
bw-Al 4.12 WGRE 400 109 1385.07 1.27 529. 69 0.499 2561.59 2.35
bw-A2 4.63 BGgRRR 420 1220 1212.22  0.99 481. 60 0.39 2186.07 1.79
bw-A3 7.89 BELRE 480 1420 1385.07 0.98 529. 69 0.37 2561.59 1.80
bw-A4 7.06 G RR 460 1425 1385.07 0.98 406. 67 0.29 2307.74 1.62
bw-A5 5.44 WGRE 650 1710  1212.22  0.71 481. 60 0.28 2186.07 1.28
bw-A6 4.98 REEEEFZ 570 2125 1385.07 0.65 529. 69 0.25 2561.59 1.21
bw-A7 4.67 REEEEFZ 550 1925 1385.07 0.72 406. 67 0.21 2307.74 1.20
bw-A8 2.89 REELEES 600 2200 1385.07 0.63 529. 69 0.24 2561.59 1.16
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Experimental Study on Shear Bearing Capacity of Embedded
Connector with Flange Plate

ZHANG Zhe', SHI Jin', LI Guogiang”, TANG Yi’, LI Feiran’, WANG Yan’, SUN Dongsheng’

(1.School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Civil Engineering, Tongji University,
Shanghai 200092, China; 3.Henan Provincial Communications Planning & Design Institute Co., Ltd, Zhengzhou 450001, China)

Abstract; A embedded connector with flange plate was proposed. According to the actual project, eight speci-
mens were fabricated and tested and their relationships of load-slip curve in different stages were analyzed. The
influence factors of the shear bearing capacity and failure modes of the connector were studied. The results
showed that when the width-to-thickness ratio of the steel flange plate satisfied certain conditions, the shape of
the crack in the thickness direction of the slab was a straight line and the shape of the crack in width of the
concrete slab was corrugated. Otherwise, the buckling of the flange plate was occurred and concrete cracks
were not fully developed. The loading could not be implemented due to the buckling of flange plate and the
tests were finished prematurely. The shear capacity of the specimens that the flange didn’t buckle in advance
was about 1. 5 times of the theoretical value of the current theory on embedded connector, which proved that
the flange plate significantly improved the shear capacity of the innovative connector.

Key words: composite structure ; embedded connector; flange plate; push-out test; load-slip curve; ultimate
bearing capacity



