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An Exploratory Analysis of the Assessment Framework for Coordinative Determinantsin Prefabricated

Component Supply Chains within ModularConstruction Project Management
WEI HAIDONG1,DAI XINGWEI2
Krirk University, Thailand Bangkok, 10220;
Abstract: Under the impetus of China's "Dual Carbon" strategy, cost control in prefabricated construction has become a critical
component in achieving the green transformation of the construction industry. This study, grounded in the 14th Five-Year Plan
for the Construction Industry and the national standard GB/T 51129-2017 Assessment Standard for Prefabricated Buildings,
addresses the issue of cost overruns in prefabricated construction projects by establishing a four-phase cost control evaluation
system.
Through the Delphi-Analytic Hierarchy Process (Delphi-AHP) method, the key factor weights in the preliminary phase were
determined as follows: decision-making and design (0.46), component manufacturing (0.29), component transportation (0.07),
and on-site assembly (0.17). The comprehensive weight analysis in the post-construction phase revealed that: (1) Digital design
integration (0.23) exhibited the highest weight, indicating that data synergy across design-production-construction is crucial for
cost reduction and efficiency enhancement; (2) Component quality (0.12) showed relatively lower weighting, yet quality issues
may lead to construction delays; (3) Transportation punctuality rate (0.03) demonstrated the lowest weight, though delays could
trigger cascading schedule disruptions; (4) Construction safety management (0.07) reflected the particular impact of safety risks
on elevated prefabrication operations.
Innovatively integrating life-cycle cost theory with fuzzy comprehensive evaluation, this research employed MATLAB
computational algorithms to determine comprehensive weighting evaluation metrics at the indicator level. The study provides a
novel methodological framework for assessing prefabricated building performance indicators and delivers quantitative evidence
for implementing supply chain coordination elements in the industry.
Keywords: prefabricated construction; project management; influencing factors; expert evaluation method; indicator system
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