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F1 REMRITEESH
Tab.1 Performance parameters of test material
upe FAPERTR/MPa ST RPURSREE/MPa RlLOPURSREE/MPa i I /MPa M B3 /MPa
C507R%EE 1 3.56x10* 65.6 57.1
JELRE 4 mm 2.07%10° 386 527
Q355D 4Nk JEJE 5 mm 1.99x10° 363 499
JEEJ 10 mm 2.10x10° 396 536
B/ 14 mm 2.02x10° 427 616
HRB400 £
%6 mm 2.01x10° 424 611
22 REMEREMNSR B
IDMIE=WES R

RSB A ) o0 52 32 IR 338 il R 1
i PRI AR R FH T B2 LASZ B, Jh i 26825 - n 11 3
iR o 88 o g 2 20 5 B T B ) G
AT i CE 7E R AN E B R I HURER AT A
7 T AL T [ S R A . R RE ke v
TR R 8% B X TR A N R AT 2 A IR
FE TR R JIHLITEE bl 5 b it &R 448
SIS 2, DLORIIE N 200 5 v ROE s A, B
BEIIMIEE

R 107 7 A5 A0 A B A5 78 T8 T 5 o 2%
(%l 1 P=1 220 kN, Z5 %1 M=48.9 kN-m. Jl#%id #24)
BN 1 B S

L %
E3 mEMSEEREE

Fig. 3 Schematic diagram of bias loading device
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Fig. 17 Distribution law of concrete bearing ratios along
depth
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Research on the Mechanical Performance and Force Transmission Mechanism of the Hybrid Tower Joint

Section in Cable-stayed Bridges Under Eccentric Loading
SUN Ying', ZHENG Jialong', ZHUO Weidong'", LIN Daojin’, SU Shaoling’

(1.College of Civil Engineering, Fuzhou University, Fuzhou 350108, China;

2.China Communications Highway Planning and Design Institute Company Limited, Beijing 100088, China;

3.Fu’an City Construction Management Company Limited, Ningde 355099, China)

Abstract: This study considers the joint segment of the hybrid tower of Qiyun Bridge in Fu’an City as the research object to explore the mechani-

cal characteristics of the hybrid tower joint segment of a cable-stayed bridge under eccentric load. It clarifies the mechanical performance and

force transmission mechanism of the joint segment under eccentric load and the reasonable range of parameters affecting the force transmission

efficiency using test and numerical analysis. The results indicated that the high safety coefficient, reliable working performance, and low stress
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level are the main characteristics of the bearing capacity of the hybrid tower joint segment with the rear bearing plate. The stress performance of
the joint segment under the action of vertical eccentric load conforms to the force characteristics of eccentric compression components, and the
strain is symmetrically distributed in the section. The bearing plate and the shear connector play a vital role in the load transfer, as demonstrated
by the strain change of the steel plate (shell) near the bearing plate, and the shear force borne by the shear key near the bearing plate is greater
than that of the stud shear key. In addition, the vertical load is effectively transmitted in the joint segment. The transfer efficiency of the load in
the joint segment is greatly affected by the thickness of the bearing plate and the shear stiffness of the shear connector. The transfer efficiency in-
creases initially and then tends to stabilize with the increase in the thickness of the bearing plate or the shear stiffness of the shear connector.
When the shear key stiffness increases to more than 10 times the original design shear stiffness or the thickness of the bearing plate exceeds 16
mm, the load transfer efficiency remains basically unchanged. In addition, there is an apparent transmission length within the joint segment,
which is about 3 m. Beyond this length, the bearing ratio of the steel shell and the filled concrete is basically close to the section stiffness ratio of
the joint segment. The steel shell and the concrete, respectively, bear about 50% of the vertical load after the force transfer. The research results
provide guidance and reference for the design of similar projects.

Key words: hybrid tower of cable-stayed bridge; joint segment; force performance; load transfer mechanism; model test; FE analysis
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