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Reinforcement Design of Main Truss Members of Loaded Steel Truss Bridge

Based on Section Enlargement Method

CHEN Zuhe

(Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China)

Abstract: This study investigated the design scheme for reinforcing the loaded steel truss bridge using the
section enlargement method through the Songpu Bridge rehabilitation project. It clarified the internal force
calculation method and stress control principle for both original members and reinforced components and
analyzed the influence of initial stresses in original members on the reinforcement effect. A combined
theoretical and experimental approach was adopted, and an internal force distribution calculation method
that considered the staged load-bearing process of reinforced components and original members was
proposed, with the edge yield criterion of original members established as the stress control principle.
Comparative analyses against the calculation methods specified in the Standard for Design of Strengthening
Steel Structures (GB 51367-2019) and bridge completion test data validated the rationality and effectiveness
of the proposed reinforcement design scheme. The results demonstrate that the developed internal force
distribution calculation method accurately calculates the internal force of members, while the edge yield
criterion of original members ensures the reinforced steel bridge satisfies elastic stress requirements.
Additionally, the study reveals that initial stress levels in original members significantly affect the
reinforcement effect. It is recommended to implement partial unloading before reinforcement and control
initial stress levels below 0.6.

Keywords: steel truss bridge; load; reinforcement design; internal force distribution; section enlargement
method
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Figurel Elevation layout of main bridge (unit: m)
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Figure 2 Comparison of cross sections of Songpu Bridge

before and after reconstruction (unit: m)
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Figure 3 Reinforcement scheme of steel truss bridge members
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Figure 4 Cross section of reinforced member(unit: mm)
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Figure 5 Reinforcement position
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Figure 7 Stress of reinforced and original members
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Table 6 Internal force calculation value of members
19 N/kN  M,/(kN+m) M./(kN+m)
ESA9-# N 11 2089.8 —20.9 —0.1
ES8A9-JF 4 1 1 1412.0 —13.0 —0.1
ESA9-Jin & {4y 7 677.8 —7.7 0.0
AIEIO-E N Ty —2951.1 47.8 —52.4
AYEL0-J5 #1414 71 —2386.7 37.9 —28.3
AIEL0-Jm 4N g —564.4 9.9 —24.2
E14A15-8 A 1 —3286.4 22.3 —0.2
E14A15-JFE A4 Jg —2534.0 17.3 —0.1
E14A 15 4 71 —752.4 5.0 —0.1
E24A25-E N H 1654.5 6.4 4.5
E24A25-J5UR {199 1216.6 4.4 3.0
E24A25-Jin [ {79 7 438.0 2.0 1.5

x7 MEEAXWESITEE

Table 7 Measured and calculated stress of members
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1% 2F 1Pt 37 47 3 4T
Sei 369 34.2 35.6 36.3  34.9 35.6
E8A9
i 381 355 36.8 37.3  36.8 37.1
Sl —33.2 —28.7 —31.0 —34.2 —27.5 —30.9
A9E10
it —341 —30.8 —32.5 —35.0 —30.5 —32.8
Sl —28.3 —29.7  —29.0 —30.0 —34.0 —32.0
E14A15
F#E —351 —34.7 —349 —353 —356 —355
Sei 299 31.0 30.5 30.5  30.1 30.3
E24A25
i 311 315 31.3 31.0  30.4 30.7
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Table 8 Total axial force and original section area of members

FEA 4 5 N/kN A,/mm*

E8A9 16 724.1 43 392.0
A15E16 17 581.6 43 392.0
A17E18 13 871.5 34 880.0
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