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10:05~10:45 Structure-Aware Accessibility Planning for EV Charging Deployment via
Enhanced Benders Decomposition
R LIYU K GRBR)
7 7 A+ 72 F : The deployment of electric vehicle (EV) charging infrastructure is closely
tied to the spatial distribution of travel demand. While conventional accessibility-based
station location models typically optimize over a single, fixed origin—destination (OD)
pattern, real-world urban systems often exhibit structured and diverse OD flows—such as
radial commuting, corridor movements, and polycentric formations—that significantly
influence the effectiveness of infrastructure.

This study investigates how OD spatial structure affects charging station deployment and
proposes two structure-aware enhancements to improve both solution quality and

computational performance: (i) a spatially informed cover inequality that eliminates



provably redundant siting configurations, and (ii) a warm-start strategy based on OD
clustering that provides high-quality initial solutions. These components are integrated into
a stabilized Benders decomposition framework for scalable optimization.

Comprehensive experiments on both synthetic and real-world networks demonstrate that
the proposed approach consistently accelerates convergence, reduces computational
overhead, and yields more spatially diverse and robust infrastructure layouts. The findings
underscore the value of incorporating urban spatial semantics into accessibility-oriented

planning and algorithm design for EV infrastructure deployment.
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