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Abstract: To effectively evaluate and guide the

coordination design of expressway alignment, this paper

proposes an evaluation model based on alignment

geometric parameter fitting, which uses driving

simulation and real vehicle test to obtain vehicle operation
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data. The index selection and optimization measures are
presented afterward. First, the indexes that give priority
to coordination design are selected and the curvature k
and torsion t are proposed as the spatial characteristic
parameters of alignment. Then, a binary polynomial
evaluation model is established to evaluate the design
coordination of alignment flexibility and curvature
difference Ak and torsion difference Ar by multivariate
nonlinear fitting in combination with driving simulation
experiment and real vehicle test. After that, the model is
modified by adjusting the cross section and safety
facilities. The results show that the evaluation model can
better reflect the relationship between alignment index,

cross-sectional information, traffic safety facilities, and

vehicle operation estate. Furthermore, it provides

guidance for the design and application of expressway
alignment coordination. Finally, the basis of index
selection and optimization measures are presented by

deducing the value range of Ak and Ar.

Key words: expressway; coordination design; spatial

geometric properties; curvature difference; torsion

difference; multivariate nonlinear fitting
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to different P, values
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Tab.5 Influencing factors and optimization mea-
sures of horizontal and vertical combined

road sections
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Tab.6 Control index of adjacent road sections in

different design stages
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