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Correlation Method for Proving Ground Durability Test Based on Road

Unevenness and Vehicle Speed
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(1. SAIC-GM-Wuling Automobile Co., Ltd., Liuzhou 545007; 2. Guangxi New Energy Vehicle Laboratory, Liuzhou
545616; 3. Guangxi Key Laboratory of Automotive New Four Modernizations, Liuzhou 545616)

[ Abstract]In light of traditional reliability and durability testing standards have lagged behind, and where conventional
user survey methods struggle to accurately reflect user needs, this paper integrates user big data with public road big data.
Taking road surface roughness and driving speed as core reference points, it establishes a method for correlating user behaviour
with durability testing conducted at test tracks. Specifically, this method first establishes a road surface roughness map of public
roads. By linking and coupling users’ connected vehicle driving data via latitude and longitude coordinates, the driving data for
each user is discretised to construct a four-dimensional feature matrix comprising vehicle speed, road surface roughness, load
mass and mileage. Subsequently, based on collected segments of typical road load spectra, the load spectra for each user are
precisely reconstructed to obtain the target loads for each user; Finally, test track durability test specifications are formulated
based on the damage equivalence principle. The study established a road surface roughness map of public roads in Liuzhou
City. Based on load spectra from 16 typical roads covering a cumulative distance of over 1 000 km at various speeds, load
spectra for 2 000 users totalling nearly 7X10° km were constructed, and the corresponding test track durability test
specifications were formulated accordingly.
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