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Research on the Correlation Between Alignment of Secondary Highways in
Seasonal Frozen Regions and Drivers’ Physiological Load

Chen Chun, Liu An, Zhang Haorui, Song Mingzhu, Wang Tianyi
School of Transportation Science and Engineering, Jilin Jianzhu University, Changchun, Jilin 130000

Abstract : Based on the real-vehicle driving test carried out on National Highway 303 in Jilin Province, this
study collects multi—dimensional physiological signals of drivers under different horizontal curve
radii and longitudinal slope gradients, including heart rate, sympathetic nerve parameters, skin
conductance increment, and electromyographic amplitude. By comparative analysis of the variation
law of physiological load in different alignment sections, an alignment—physiological response model
is constructed and the sensitive threshold of driving load is identified. The research results show
that the smaller the horizontal curve radius, the greater the driver's physiological pressure; when the
radius is less than 200 m, the load increases significantly, and about 110 m is the sensitive threshold.
The longitudinal slope gradient has a significant impact on physiological indicators: when the slope
increases from 3% to 7%, the physiological load rises rapidly; in the downhill direction, an obvious
tension peak appears when the slope is greater than 7%. Meanwhile, the alignment combination effect
of continuous sharp curves and sharp curve—steep slope composite sections is the most prominent,
with the largest increase in physiological load, which are classified as potential high-risk sections.

Keywords : seasonal frozen regions; secondary highways; geometric alignment; drivers' physiological
load; real-vehicle test
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