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Structural analysis and setting optimization of steel-UHPC joint section
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Abstract;: [Purposes] This study aims to verify the structural reliability of the steel-ultra-high
performance concrete (UHPC) joint section and to propose optimization suggestions. [ Methods ]
Using Tongji Bridge, a single-tower hybrid girder cable-stayed bridge with a main span of 200 m, as
the engineering case, a finite element model of the whole bridge and a local refined model of the steel-
UHPC joint section were established using finite element software. By comparatively analyzing the
stress distribution, stiffness matching characteristics, and internal force response of the joint section at
different locations, the mechanical performance indicators of the joint section were obtained.
Meanwhile, to address the shortcomings of existing research methods, a new method for evaluating
the smoothness of stiffness transition in the joint section was proposed, and the stiffness transition
smoothness under each scheme was calculated by varying the length of the steel-UHPC joint section.
[Findings] The steel-UHPC joint section filled with UHPC has a reasonable stress distribution and
high bearing capacity. The length adopted in the original scheme is optimal, while shifting its position

2 m toward the main span can further improve the stress state and enhance cost-effectiveness.
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[ Conclusions ] The results obtained using the proposed evaluation method are basically consistent with

the actual engineering conditions and have value for further in-depth study.

Key words: hybrid girder cable-stayed bridge; steel-UHPC joint section; stiffness matching; finite

element analysis; smoothness
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Fig. 3 Structural layout (unit: mm)
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Table 5 Calculated bending moments of steel-UHPC joint section in completed bridge state
) W22 AZ | S F/ SIS M/ I AM/CKN -m) Kﬁﬁﬂ%%ﬁﬁ%%%ﬁﬂ’ﬂ It
m kN (kN-m) 15119
1-1 0.0349 843423 638.1 0.76
2-2 0.0339 843423 619.9 0.73
3-3 0.0349 84 888.3 638.1 0.75
4-4(7) 0.0349 85434.2 638.1 0.75
4-4(Y) 0.0349 85434.2 638.1 0.75
5-5 0.0349 88 300.4 638.1 0.72
6-6 0.0349 91 166.6 638.1 0.70
7-7 0.061 2 83737.9 1119.0 1.34
8-8(2) 0.061 2 86942.9 1119.0 1.29
8-8(Y) 0.0349 182849 86942.9 638.1 0.73
9-9(2) 0.0349 88 364.9 638.1 0.72
9-9(Y) 0.034 9 88 364.9 638.1 0.72
10-10(Z) 0.034 9 91 846.6 638.1 0.69
10-10(Y) 0.000 1 91 846.6 1.8 0.00
11-11(Z2) 0.000 1 94 541.0 1.8 0.00
11-11(Y) 0.000 0 95 635.4 0.0 0.00
12-12 0.000 0 97 452.5 0.0 0.00
13-13 0.000 0 99 269.7 0.0 0.00
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