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Simplified dynamic calculation method for
all-vertical-piled wharf considering torsional effect
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Abstract; Based on the pile-rigid platform spatial simplified calculation model, the seismic response of an all-
vertical-piled wharf structure was analyzed considering the torsional effect, and a simplified calculation method for
the all-vertical-piled wharf under horizontal seismic loads was developed. The method was verified through
comparison of the results obtained from the method with standards and the results of the finite element method. The
results show that the precision of the proposed method can meet structural design requirements, and the method can
reflect the translation-torsion coupling effect of structures. When a structure’ s center of mass and its center of
rigidity are not coincident, the seismic load and effect should be calculated with the translation-torsion coupling
mode-superposition method. When the seismic direction is parallel to the line connecting the center of rigidity and
the center of mass, the platform does not produce torsion; when the seismic direction is perpendicular to the line

connecting the center of rigidity and the center of mass, the torsion effect of the platform is at its maximum.
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Table 1 Internal forces and displacements at pile top under y-direction seismic load obtained with
3D and 2D simplified methods
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Table 2 Comparison of frequencies and periods of mode shapes between 3D simplified method and finite element method
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Fig. 3 Comparison of horizontal displacements of platform for different vibration modes obtained with

3D simplified method and finite element method
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Fig. 4 Comparison of displacements and internal forces at pile top under longitudinal seismic load with
seismic angle of 90° obtained with 3D simplified method and finite element method
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