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With the accelerated integration of Wenzhou and Ruian and the eastward expansion of Ruian's
industrial space, the existing layout of expressway interchanges can no longer fully cover the city's
main functional areas, and the contradiction of excessively large service intervals on some road
sections has become increasingly prominent. Taking the metropolitan expressway network of Ruian
City as the research object, this paper sorts out the distribution characteristics of existing and planned
interchanges, and constructs a research framework for interchange encryption integrating traffic
demand forecasting and facility location optimization. Aiming at minimizing the weighted service cost,
the model incorporates constraints such as budget, minimum spacing and engineering feasibility to
form a 0—1 integer programming problem, supplemented by a two—stage heuristic solution strategy to
improve computational efficiency. Taking 2045 as the characteristic year, traffic volume forecasting
and engineering economic evaluation are carried out for 5 proposed interchanges (including 3 on the
Ningbo—-Taizhou—Wenzhou Expressway Double Line, 1 on the Ruian Link Expressway, and 1 on the
Southwest Section of Wenzhou Ring Expressway). The results show that after the implementation
of the encryption scheme, the total number of ground interchanges in the metropolitan area will
increase from 10 to 18; the average interchange spacing will drop from 10.20 km to 8.03 km, a
decrease of about 21.3%; and the maximum spacing will be reduced from 20.9 km to 16.6 km. Each
proposed interchange shows a reasonable traffic scale of entrance and exit in the characteristic year,
providing sufficient basis for engineering construction. This paper puts forward phased implementation
suggestions for short—term, medium—-term and long—term, and emphasizes the coordinated matching
of interchange construction with urban road systems and regional regulatory plans.
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	基于交通需求预测与空间规划的高速公路互通加密方案优化研究——以瑞安市为例

