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Abstract

With the increasing saturation of ground space in major cities, many cities have adopted tunnel
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construction to enhance traffic efficiency. Accurate prediction of operating speed in tunnels is es-
sential for evaluating traffic safety and alignment design of tunnels. This paper uses a mixed linear
regression model considered spatial autocorrelation to establish an operating speed prediction
model at any position in the tunnel. Data obtained on different experimental tunnels verified the
model’s generalization ability to ensure that the rules summarized by the model are universal. We
found that the features that have a significant influence on operating speed are the average curva-
ture, the absolute average curvature and the average grade within 250 meters upstream, the abso-
lute minimum curvature difference between 250 meters upstream and downstream until the far-
thest visible point of the current section, and the proportion of the right-turn section of the down-
stream segment. The model can be used to evaluate tunnel design and better understand the influ-
ence of tunnel geometric features on operating speed.
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Figure 1. Horizontal and vertical design parameters of experimental tunnel (forward)
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Figure 2. Horizontal and vertical design parameters of verification tunnel
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Table 1. Features calculated in each segment
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