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Analysis of local stress in bifurcation regions of
herringbone-shaped high piers over a continuous concrete girder bridge
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Abstract ;. Based on the complex force conditions of a cross beam and its accessories in the herringbone-shaped high
piers of a railway bridge in a mountainous area, a finite element model for the whole bridge was established by
ANSYS to obtain the most unfavorable load case of the cross beam. Then, sub-models of the cross beam and pillars
nearby were set up to calculate the stress distribution in the cross beam under the condition of the most unfavorable
load case. Stress distributions of variable structures of cross beams and holes were computed and stress
centralization at angular points of the hole mouth were compared. The results show that the stress distribution was
appropriate when the cross beam had a width of 8. 0m, a height of 5.0m, and a wall thickness of 1. 0m. A round

hole with a diameter of 80 cm can effectively reduce the stress distribution at the hole mouth.
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Fig. 4 Stress distribution of bifurcation region in load case 3 (units: 10’ MPa)

- —
-0.485 -0.361 -0.237 -0.113 0.011 -0.055 0.001 0.057 0.113 0.169
-0.423 -0.299 -0.175 -0.051 0.073 -0.027 0.029 0.085 0.141 0.197
(@) EERT) ) ERFL S

5 BWREIR3 THRAZE(HA:10'MPa)
Fig. 5 Stress distribution of cross beam in load case 3 (units: 10’ MPa)
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Fig. 6 Influence of different structures on stress of cross beam
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