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Abstract

As a critical pillar of China’s national integrated transportation system, expressway construction involves massive investment,
extended timelines, and complex processes, demanding higher standards for scientific and refined budget management. Traditional
budgeting systems, constrained by outdated standards, rigid quotas, and inadequate digitalization, have become inadequate for
modern infrastructure development. This study focuses on first-class expressway projects, establishing an integrated budgeting
framework combining “institutional standards, cost control, information integration, and dynamic evaluation” through full-process
management and big data technologies. The research explores the system’s logical structure and implementation pathways via
quota standardization, tiered cost element management, design-phase investment control, and BIM-driven cost data coordination.
Verified through case studies, this innovative system demonstrates remarkable effectiveness in precise investment control, design
optimization, and construction fund allocation. It significantly enhances budget preparation transparency and provides reliable data
for refined management and decision-making in transportation infrastructure development.
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