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Application of Irregular Curved Surface Bridge Pylon Based on
Mathematical Equations in Bridge Engineering

YU Fangliang, LI Chong, HUAI Chenzi
(Yellow River Engineering Consulting Co., Ltd., Zhengzhou 450003, China)

Abstract: To address the engineering application inconveniences caused by the complex shapes of irregular curved
surface bridge pylons, such as the difficulty in expressing design drawings, inaccurate coordinate positioning, and the
difficulty in replicating models, relying on a landscape bridge, and by comparing the advantages and disadvantages of
different irregular curved surface construction methods, the curved surface construction method of mathematical
equation is selected. On the basis of mathematical theory, and by extracting the typical curved surface characteristics of
irregular curved surface bridge pylon, the traditional mathematical equations that are usually used for the understanding
of simple and regular curved surfaces are broken through. Relying on the principles of differential geometry, a complete
and rigorous equation for the irregular torsional curved surface is constructed. The result shows that the curved surface
construction method based on mathematical equations has the advantages of simple form, precise positioning, ease of
expression on the drawing, and ease of model reproduction in the later stage. Through reasonable construction methods,
it can be used for complex and irregular special-shaped curved surface. The expanding application of this method can
effectively solve many difficulties in the construction of irregular curved surface structure, and significantly improve the
speed and accuracy of engineering construction, which has achieved the good economical benefits.

Keywords: irregular bridge pylon; torsional curved surface; curved surface equation; NURBS curved surface; ruled
curved surface
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