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Experimental Study of Local Force
Transmission Mechanism of Steel-
concrete Connection in  Hybrid
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Abstract: Three specimens of steel-concrete connection
with different structures were designed to analyze the
effects of connectors and back bearing plates on force
transmission in the connection. It is shown that under 1.80
times of the design load, the connection in practical
engineering is in the elastic state; when the axial force is
4.65 times of the design load and the shear force is 1.80
times of the design load, the connection reaches the
elastic limit state; when the axial force is 6.65 times of the
design load, the concrete inside the steel cells in the

connection collapses and reaches the failure state. The
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back bearing plate is the most important component for
axial force transmission in the structure. The back bearing
plate bears 50%~60% of the axial force in the elastic stage,
while the back bearing plate bears 35%~42% of the axial
force in the plastic phase. In the mixed joint mode of
perfobond plate connectors and stud connectors, the stud
connectors played a minor role. The connection and force
transmission between the steel box plates and the filled
concrete could be realized by only setting the perfobond

plate connectors.

Key words: rigid frame bridge; hybrid beam; steel-

concrete  connection; bearing  capacity; force

transmission mechanism
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Fig.14 Load-strain curves of top and bottom plates
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9 000 258 216 114 118 —30 2 —152 —126




1430 [l o K 2 2 MCH 9K BE 2% O

% 50 %

FE e 1K 2 e g 2N 2K 28 1 10° kKN B, 3
P 1R F 5P AR BRARZS | FFFLAR R KR R AR 24 4 390
pe s A 2 FFFLAR fe KR R AR 2428 645 pe, B4 1
K 355 peo X TARETE A IO , i TFFLAR
AR T BT A 18T 143k, 32 ST AR, R
IO AT A, TEAS R IR AL AR AT SR Ak
s B B, BV FLA G 2 1 BR A e 5 M X A% )
IELR .

—_
(=]
T

U2 1A FFE / (10° kN)

| —— JS:iiWFI

— J5-3i 2

~1000 -800 -600 -400 200 0 200
PLEE / pe

15 X 1 S5ik 4 2 FFFLIR R 2h- R 25 h 2%

Fig.15 Load-strain curves of perforated plates in

specimen 1 and specimen 2
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Fig.16 Load-strain curves of top and bottom plates
of steel cells in specimen 1 and specimen 3
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Fig.17 Load-strain curves of filling concrete in

specimen 1 and specimen 3
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