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Study on Whole-Life Cycle Cost Control and Engineering
Economic Sustainability Evaluation Technology of Mountain
Expressways

Yuwei Chen*
CCCC Second Highway Engineering Co., Ltd., Xi'an 710065, Shaanxi, China

[Abstract] Aiming at the problems of high cost overrun rate (15%-20% annually), low project management efficiency, and lack
of sustainability dimension in engineering economic evaluation of mountain expressways due to complex terrain, this study constructs
an integrated technical system of "whole-life cycle cost control - lean project management - multi-dimensional economic sustainabi-
lity evaluation". In terms of cost control, a three-stage dynamic control model of "design-construction-operation and maintenance" is
established, combined with BIM-cost integration technology, reducing the cost overrun rate from 18% to 7%. In terms of project ma-
nagement, a collaborative control platform for "quality-schedule-cost" is developed, and the concept of lean construction is introduced,
improving construction efficiency by 25% and achieving a quality qualification rate of 98.5%. In terms of economic evaluation, a multi-
dimensional evaluation index system of "economic benefits-environmental benefits-social benefits" is constructed, and the weights are
determined by Analytic Hierarchy Process (AHP)-entropy weight method to realize the quantitative determination of project sustaina-
bility level (excellent and good rate >80%). The research results are applied to a mountain expressway in Shaanxi (with a total length
of 68km), saving 230 million yuan in total project cost, shortening the investment payback period by 1.2 years, and achieving a carbon
emission reduction of 18,000 tons in 5 years of operation, providing technical support for the engineering management and economic
sustainable development of mountain expressways.

[Keywords] Mountain Expressway; Whole-Life Cycle Cost Control; Project Management; Engineering Economic Evaluation;
Sustainability Analysis
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