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ABSTRACT KEYWORDS

This study presented 3D Finite Element (FE) analysis of curved beam structures subjected 3D Finite Eelement,
to static and dynamic loading conditions, which is particularly strong ground motions. Curved Bridge,

It was shown that the results obtained from 3D FE analyses was similar to the theoretical Dynamic

solution within 1% convergency error, in order to validate the 3D solid FE models in this Characteristic,
study. In particular, it was focusing on development of dynamic characteristics of curved Seismic Ground,
beam structures subjected to three-different seismic ground motions: Gyeong]u, Motion

Lomaprieta and Northridge earthquakes. Consequently, It was interesting to find that the
results obtained from GyeongJu earthquake was detuned due to high frequency effect,
but the Von-Mises of the curved beam structure under Lomaprieta earthquake was
047.824 MPa at 45 curvature degree.
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Table 1. Finite Elements of Curved Beam Structures

Properties Platform ABAQUS MIDAS ANSYS
Element Type 3D8R Solid Solid45
Number of Elements 504000 144000 144000
Number of Nodes 556101 174361 174361




Journal of the Korea Society of Disaster Information. Vol.14, No.1, pp.43 - 50

Table 2. Material Properties of Curved Beam Structures

. . Elastic Modulus . . Density
Properties Area(m?2 Radius (m] Angle(° Poissonls Ratio
p (m2) (m) gle(’) P ke
Value 0.0232576 48.768 180 206842.7 0.3 7850

a) ABAQUS b) MIDAS c) ANSYS
Fig. 1. Finite Element Models by Three Different Platforms
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Table 3. Finite Element Analysis Results and Exact Solution

Platform ABAQUS MIDAS ANSYS Exact Solution
Angle (N-m) (N-m) (N-m) (N-m)
0° 24177 24.057 24.491 23.994
22.5° 5.906 5.967 5.915 5.865
45° 14.815 14.882 14.524 14.666
67.5° 1.101 1.195 1.134 1.068
90° 32.735 32.801 32.536 32.859
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Fig. 2. Finite Element Analysis Result and Exact Fig. 3. Moment of the Curved Beam Structure

Solution Comparison Based on Angles
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Table 4. Maximum Von-Mises Stress at 90° applied to Northridge Earthquake

Case Platform ABAQUS (MPa) MIDAS (MPa) ANSYS (MPa)
Casel 64.433 64.084 65.405
Case2 4.140 4.147 4.141
Table 5. Maximum Von-Mises Stress at 90° applied to Lomaprieta Earthquake
Case Platform ABAQUS (MPa) MIDAS (MPa) ANSYS (MPa)
Casel 43.466 42.845 43.386
Case2 647.824 642.275 645.133
Table 6. Maximum Von-Mises Stress at 90° applied to Gyeong-Ju Earthquake
Case Platform ABAQUS (MPa) MIDAS (MPa) ANSYS (MPa)
Casel 0.165 0.159 0.165
Case2 15.689 14.923 13.935
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