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Application of Digital Monitoring Technology in Whole-process Quality Control of Civil Engineering for Smart Cold
Storage
Wen Wang
Jiangsu Kaipusheng Construction Technology Co., Ltd.

Abstract: Smart cold storage puts forward extremely high requirements for the airtightness, thermal insulation, floor frost
resistance and settlement stability of civil engineering structures. Traditional management modes relying on manual inspection
and post-acceptance supervision are plagued by delayed monitoring, low precision, widespread monitoring blind areas
and poor data traceability, which fail to meet the refined quality control requirements of smart cold storage construction.
Supported by BIM modeling, Internet of Things perception, laser scanning, artificial intelligence analysis and cloud data
linkage, digital monitoring technology realizes full-cycle, full-coverage and high-precision dynamic monitoring of civil
engineering construction. Combined with the special construction characteristics of smart cold storage civil engineering, this
paper constructs a whole-process digital quality control system covering four stages: pre-construction BIM simulation pre-
control, multi-source sensor dynamic monitoring during construction, 3D laser inspection upon completion, and digital twin
retrospective analysis during operation and maintenance. It breaks through key technical bottlenecks including intelligent
identification of hidden voids in insulation layers, continuous monitoring of foundation micro-settlement, and thermal imaging
positioning of weak airtight areas. The proposed method effectively solves prominent quality risks such as hidden construction
defects, structural deformation and insulation failure of cold storage civil engineering, providing a feasible technical paradigm
for the quality management of similar cold chain engineering projects.

Keywords: digital monitoring; smart cold storage; civil engineering; whole-process quality control
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