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Abstract: The influence of support settlement on the seismic impact analysis of long-span steel
structure corridors is often overlooked, but is very important. In this paper, such an influence
was studied, and a stress model of the long-span steel structure in earthquakes was established.
Incorporating settlement amount into the model, the additional internal force of the corridor (in-
cluding steel frame and steel truss) under earthquake impact was calculated. The additional ben-
ding moment diagram of the corridor was then drawn using structural mechanics, and the seismic
impact expression of the settlement on the steel frame of the connecting corridor was obtained.

The internal force change of the steel truss structure connected with the corridor under different
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settlement levels was analyzed with SAP2000 software. The maximum bending moment and max-

imum axial tension of the upper and bottom chords on the corridor were then calculated under

earthquake conditions. The experimental results showed that after support settlement, the maxi-

mum dynamic coefficients of the upper chord and web member were 0.17 and 0.15, respectively,

which was closer to the relative code value (0.16) than the results achieved through the tradition-

al time-history analysis method.

Keywords: support settlement; large span; steel structure corridor; seismic behavior; additional

internal force; calculation model
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Fig.1 Elevation of the double-tower corridor structure

+—4—4 4 V444

T —r
B2 b R T

Fig.2 Plan of the double-tower corridor structure
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Fig.3 Additional seismic bending moment of steel {rame caused by bearing settlement
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Fig.4 Seismic internal force of steel truss structure under bearing settlement
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Table 1 Comparison between vertical displacements of

corridor nodes with three analysis methods
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Table 2 Comparison between vertical accelerations of corridor

nodes with three analysis methods
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Fig.5 Internal force coefficients of the upper chord with

three analysis methods
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Fig.6 Internal force coefficients of the web member with

three analysis methods
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Fig.7 Change of the axial force along the corridors position
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Table 3 Maximum deformation and internal force of the

corridor structure under different conditions

T BRAH /mm RS KRB
XJim YOI ZJii /kN /MPa
1 3.41 3.94 15.13 49.05 25.97
2 4.57 4.13 16.91 137.46 67.66
3 5.46 4.29 20.07 144.25 73.52
4 6.79 4.49 26.92 220.31 106.11
5 8.12 5.38 33.76 296.34 138.71
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