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Experiment and Construction of Portal Rigid Frame Bridge “ Shikifuto-Daisan Bridge”
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“Shikifuto-Daisan Bridge” is a portal rigid frame bridge that has steel girders covered with reinforced concrete. A new
design method with FEM analysis was adopted to decide the stud positions at the beam-column connection. To confirm the
validity of this design method, elastic loading tests with a 1/3-scale model were carried out and clarified adequate strength as the
corner section of the hybrid structure. Also, cracking caused by thermal stress winter construction required countermeasures on
mixture proportions and curing methods with FEM analysis considering thermal stress. As a result, the construction work was
finished without damaging cracks due to the effects and temperature control in the field.
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Fig. 1 “Shikifuto-Daisan Bridge”
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Fig. 2 Generd view of “Shikifuto-Daisan Bridge” (unit: mm)
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Fig. 4 FEM analysis model of bridge
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Fig. 3 Cross section of superstructures (unit: mm )
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Fig. 5 Stud positions of bridge ( beam-column connection ) (unit : mm’)
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Fig. 6 Test specimen (‘unit: mm)
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Fig. 7 Internal forces and moments of corner section
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Fig. 8 FEM analysis model of specimen
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Fig. 9 Distribution of shear force by FEM analysis
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Fig. 10 Stud positions of specimen (unit : mm)
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Fig. 11 Displacement at loading points
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Fig. 12 Strain variations of studs
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Fig. 13 Distribution of longitudinal strain
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Fig. 14 Thermal stress analysis model
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Fig. 15 Distribution of crack index ( Case 1)
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Table2 Analysis results ( crack index )

Ooooooooooooooool.

oooo oooa oooo
ooo1 0.66 0.60 0.65
ooo 2 0.71 0.65 0.70
ooo s 0.77 0.73 0.79
ooo 4 0.78 0.68 0.82
ooos 1.15 0.79 0.65
ooo e 0.93 0.84 1.05
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Fig. 16 Distribution of crack index ( Case 6)
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Fig. 17 Result of temperature measuring
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