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Research on Decision-Making Model and Economics of Highway Preventive
Maintenance Based on Non-Site Enforcement Data
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Fenggang Highway Maintenance Institute, Dongguan, Guangdong 514500

Abstract : This paper systematically investigates a decision—-making model for highway preventive maintenance
based on non-site enforcement data and its economic implications. First, it elaborates on the necessity
of shifting highway maintenance from the traditional "damage-repair" mode to preventive maintenance,
highlighting the importance of non-site enforcement data in accurately quantifying pavement load
and predicting performance deterioration. Second, a data—driven preventive maintenance decision—
making model is constructed, which supports scientific decision—-making by quantifying road segment
load pressure, identifying paths frequently used by overweight vehicles, and predicting pavement
performance deterioration curves. Finally, using the Life—Cycle Cost Analysis (LCCA) method, the
cost—effectiveness of traditional maintenance modes and data—driven modes is compared. The
results indicate that the latter can reduce the present value of life—cycle costs by approximately
15% over a 20-year analysis period, while also delivering implicit benefits such as reduced traffic
disruptions and improved public travel experience. The study demonstrates that this decision—-making
model offers significant advantages both technically and economically, providing a new pathway for
the modernization of highway maintenance management.

Keywords : non-site enforcement data; preventive maintenance; decision-making model; Life-Cycle
Cost Analysis (LCCA); economic benefits; pavement performance prediction
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