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STABILITY ANALYSIS OF HALF-THROUGH TRUSS BRIDGE
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Abstract: Half-through truss bridges without upper lateral members are vulnerable to out-of-plane buckling of
the upper chords. The instability modes caused by upper chords buckling involve obvious lateral bending and
torsional deformation. The observed critical buckling load and buckling modes of upper chords are different with
theoretical results. Based on FEA analysis, we analyzed some half-through truss bridges, and found that the
stability is proportional to the width-span ratio. For those bridges, stability is directly proportional to its
width-span ratio. The influence of the width span ratio on the stability was investigated by considering its
influence on lateral stiffness and torsional stiffness. The influence of lateral stiffness is more significant, which
affects the instability mode of the whole bridge. If the instability mode suddenly changes, the stability
performance will change greatly. It is necessary to set effective link between the two main trusses of a bridge.
Installing wind braces can effectively link the two main trusses, increase the lateral stiffness, and thus improve the
stability, but the wind brace can not increase the torsional stiffness.
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Table 1 ~ Structural parameters of calculation examples
, N N 1 11 S
el BfAEm %E/m EEBEK tana | LT
S /m

1 38.1 8.7 0228  0.00057 0.056 2+3 YR
2 23.68 3.38 0.143  0.00325 0.069 2

0.00307 .

3 42.25 3.9 0.0923 . 0.125  2+1 R
4 40.8 5.86 0.144 0.00171 1.673 2
5 21.2 32 0.151 0.00344  0.19 2
6 21.38 4.8 0.225 0.00104 0.324 2

0.00307

7 26 3.9 0.150 . 0.321 2
8 29.736 4.6 0.155 0.00109 0.433 2
9 42.863 4.9 0.114 0.00163 0.387 2
10 30.6 3 0.098 0.006 0.318 2

11 23 6.38 0277  0.00078 0.039  2+2 HHYF
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Table 2 Section parameters of components of calculation
examples
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Fig.4 Relation between width span ratio and stability
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Fig.13  Analysis results of model without wind brace
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Table 3  Analysis results when bridge are installed with
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Table 4 Half-wave number of buckling waveform at different
width-span ratio
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