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Research on 3D Modeling and Visualized Surveying Applications of Urban Underground
Pipelines
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[Abstract] Urban underground pipelines are critical infrastructures that support water supply, drainage, gas,
power, communications, and heating systems. Conventional surveying products are often fragmented,
two—dimensional, and weak in supporting excavation planning, conflict detection, and dynamic management.
To address these limitations, this paper develops an integrated workflow for three—dimensional modeling and
visualized surveying of urban underground pipelines. At the data—acquisition stage, a multi—source scheme is
organized by combining control surveying, utility detection, mobile mapping, laser scanning, and archived
as—built drawings. At the modeling stage, a layered reconstruction method is proposed for centerlines,
cross—sectional parameters, appurtenances, semantic attributes, and topological relations, enabling unified
organization of geometric models, network connectivity, and attribute databases. At the visualization stage, GIS,
BIM, and a three—dimensional rendering engine are integrated to support multi—scale scene management,
sectioning analysis, clearance inspection, collision checking, excavation assistance, and dynamic updating. The
study indicates that the proposed route can significantly improve spatial expression, updating efficiency, and
application depth of utility surveying results, and can provide a practical technical basis for urban renewal,
refined management, and digital—twin city construction.
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