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Abstract: During the operation of existing steel truss bridges, structural rigidity decreases compared
to its initial state due to damage to geological conditions and fatigue aging and corrosion of bridges.
With an existing steel truss bridge as the research object, the finite element model was verified with the
strain and deformation data collected on site, and the stress characteristics of the bridge structure
during the jacking construction stage were analyzed depending on the changes in stiffness and
temperature parameters. Numerical analysis results show that the deformation of the bridge structure is
greatly influenced by the loss of stiffness and temperature changes during the reinforcement and jacking
of the bridge. When the stiffness of the entire bridge is reduced by 10%, 15%, and 20%, the
maximum deformation of the bridge increases by 12.5%, 20.0%, and 25.3%, respectively. When the
temperature difference is 20 °C, the maximum vertical and longitudinal deformation of the bridge is

15.7 mm and 35.1 mm, respectively. This research can provide reference for the reinforcement and
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jacking of the same type of steel truss bridges.

Key words: steel truss bridge; reinforcement and jacking construction; finite element analysis;

stiffness parameter; temperature parameter
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Fig. 1 Side view of the steel truss bridge
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Table 1 Monitoring content of measuring points
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Table 2 Location of strain measuring points
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Fig.2 Layout of longitudinal (along the bridge) deformation

measuring points of the bridge
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Table 3 Jack type and layout location
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Fig. 3 Layout of jacking force measuring points (unit: kN)
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Fig. 4 Model stress after jacking
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Fig. 5 Model deformation diagram after jacking
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Fig. 6 Comparison between measured deformation and

theoretical deformation
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Table 4 Comparison between model stress and measured

stress MPa
WS | SR S ARXHE | BIE R ARXHE | 22 {H (LaX5E)
—5 57.5 68.0 10.5
it 62.6 65.0 2.4
=% -31.7 -45.2 13.5
LIRS 79.1 69.9 9.2
5 -20.4 -22.5 2.1
N -13.6 -9.3 4.3
t= -86.1 -105.4 19.3
N 2.7 15.1 12.4
s -3.1 -10.0 6.9
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Table 5 Reduced elasticity modulus
Prig THL YT L /% FPEAHR/(10" Pa)
GK1 10 1.89
GK2 15 1.76
GK3 20 1.68
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Fig. 7 Deformation diagram of GK1
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Fig. 9 Deformation diagram of GK3
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Table 6 Comparison of deformation differences in validation model under various working conditions
GK1 GK2 GK3
WS

I 2 A8 /mm I 2EAH 43 1% Y 2 (B /mm I 208 53 1/ % Y 2 (B /mm 2408 H 43 /%
120 -0.02 10.9 -0.03 19.1 -0.04 25.1
i 140 -0.01 12.5 -0.01 20.0 -0.01 25.0
‘i 160 -0.02 11.2 -0.04 19.3 -0.05 25.1
180 -0.02 11.3 -0.04 19.6 -0.05 253
4200 0.03 11.3 0.05 19.5 0.07 25.3
205 0.02 11.5 0.03 19.9 0.04 25.0
215 0.02 11.2 0.03 19.1 0.05 25.2
220 0.05 11.0 0.08 19.3 0.11 25.0
#1240 0.06 11.1 0.10 19.4 0.13 25.0
260 0.13 10.0 0.23 19.3 0.30 25.0
#h 280 0.31 11.2 0.54 19.3 0.70 249
‘i 300 0.47 11.1 0.82 19.3 1.07 24.9
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Fig. 10 Model calculation results of vertical deformation at a temperature difference of 20 “C
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Fig. 11 Model calculation results of longitudinal deformation at a temperature difference of 20 “C
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Table 7 Influence of temperature parameter on model calculation results mm
L ”%?IE'J‘Q%E %U\IEJ‘Q%%
JE R A 20 “Cli 2Ry P2 JE R A 20 Cili 2E Ay ZH
120 -0.15 -0.11 0.04 -0.42 -30.94 -30.52
140 -0.04 0.41 0.45 -0.54 -26.03 -25.49
i 160 -0.19 0.76 0.95 -0.42 -19.91 -19.49
%180 -0.20 1.30 1.50 -0.22 -12.99 -12.77
4200 0.26 2.44 2.18 -0.01 -4.62 -4.61
205 0.16 1.42 1.26 -0.01 -0.95 -0.94
215 0.18 1.44 1.26 0.01 0.94 0.93
il 220 0.42 2.61 2.19 0.01 4.62 4.61
240 0.52 2.06 1.54 0.24 13.01 12.77
260 1.18 2.12 0.94 0.58 21.03 20.45
280 2.79 3.16 0.37 0.98 28.63 27.65
%300 4.27 4.15 =0.12 1.22 35.11 33.89
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