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Optimization of Traffic Diversion Schemes and On-Site Management Practices for Highway
Expansion Projects

Zhang Zicheng

Xinjiang Highway Construction (Group) Co., Ltd., China Xinjiang Changji 831100

Abstract: As China's highway infrastructure enters a new phase emphasizing both quality improvement of existing
assets and structural adjustment of incremental development, expansion and reconstruction projects have become
the core approach to enhancing network capacity and service levels. Unlike new construction projects, expansion
works must be carried out while maintaining traffic flow on existing roads, making the design of traffic diversion
schemes and on-site management directly critical to construction safety, traffic efficiency, and social impact. This
paper systematically reviews the theoretical evolution, key technologies, and management innovations in optimizing
traffic diversion schemes and managing on-site operations for highway expansion projects. It covers core dimensions
including precise traffic flow prediction and simulation evaluation based on multi-source data, dynamic adaptive
diversion planning, intelligent perception and digital twin-enabled on-site control, and multidimensional coordination
mechanisms integrating construction, traffic operation, and emergency response. The study highlights that current
research and practice are shifting from static, experience-based diversion methods toward data-driven dynamic
optimization, evolving from single traffic control measures to integrated, full-element, full-process, and scenario-based
system management. However, challenges remain, such as model distortion under complex conditions, insufficient
standardization of diversion facilities, delayed on-site responses, poor inter-departmental coordination, and low
accuracy in public information services. To address these issues, this paper proposes systematic solutions, including
establishing a closed-loop intelligent diversion system encompassing perception, decision-making, execution, and
feedback; developing elastic diversion strategies based on real-time traffic conditions; improving lifecycle management
and standardization of diversion facilities; and strengthening multi-party collaborative emergency response mechanisms.
Research shows that traffic diversion is not merely about technical planning but represents a systemic engineering

endeavor integrating transportation engineering, safety management, information technology, and social governance.
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Successful implementation depends on comprehensive enhancement of four capabilities: accurate understanding of

traffic flow, dynamic adaptation of plans, efficient on-site execution, and proactive risk prevention. Only by breaking

down professional silos and overcoming management inertia—achieving deep integration between technical planning

and on-site control—can we truly support safe, efficient, and harmonious progress in expansion projects, providing solid

assurance for high-quality development of China's highway network.

Keywords: Expansion project; Traffic diversion; Scheme optimization; On-site management; Traffic simulation; Digital

twin; Dynamic control
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