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Abstract

Bridge with a single pier is often installed on the overpass road and interworking ramp because of
its light structure and small area. In recent years, there are many bridge overturning accidents in
our country. In this paper, the effect of the route longitudinal slope on the anti-overturning stabil-
ity of the bridge is studied, and less than 2.9% route longitudinal slope should be set if conditions
permit, to avoid the overturning of the bridge as far as possible.
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Figure 1. Cross-sectional diagram
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Figure 2. Bearing arrangement diagram
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Table 1. Structure and unit parameters
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TR L AR A5 1 shell63 3.45x 10" 0.167 2.5x10° kg 02m
AL shell43 2.06 x 10" 0.300 7.85 % 10° kg 0.02m
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Figure 3. ANSYS calculation model of 0% route longitudinal slope
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Table 2. Bearing reaction under gravity (kN)
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\%ﬁ\i@jﬁ% 1 2 3 4 5 6
0% 159.74 279.02 1179.86 1179.86 159.74 279.02
2% 125.33 31279 1179.84 1179.14 193.49 246.62
5% 75.34 36129 1180.28 1178.56 243.73 197.81
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Figure 4. Abutment bearing reaction differential of the
three route longitudinal slope
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Table 3. Bearing reaction under vehicle partial load (kN)
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0% 51.533 361.612 1355.497 1355.497 51.533 361.614
2% 17.795 394.722 1355.476 1354.796 84.655 329.806
5% i % 442273 1355.915 1354255 133.934 281.902
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Table 4. Coefficient of anti-overturning stability under vehicle partial load of the three route longitudinal slope bridges
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