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Abstract: The design quality management of large commercial complexes directly impacts project investment costs and
commercial value. Taking a large commercial complex in Henan as a case study, this paper first identifies 30 influencing factors
through the Delphi method and questionnaire surveys, then screens 12 key factors based on expert scoring. Subsequently, the
Interpretive Structural Modeling (ISM) method is applied to analyze the interrelationships among these factors, constructing a
clear hierarchical structure model. The research reveals that insufficient design management personnel, unclear project delivery
standards, and uncertainties in investment promotion are the fundamental drivers of the system. Factors such as the
underutilization of BIM technology and inadequate control over the design process constitute the intermediate transmission
and control levels, while chaotic design changes represent the surface-level outcome. Based on the analysis, management
measures are proposed from three dimensions: strategic decision-making, process control, and implementation execution. This
study provides a systematic approach for construction units to address root causes and offers theoretical and practical guidance
for design quality management in similar projects.
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Fig.1 Commercial complex project floor plan
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Table 1 List of Key Factors Affecting Design Quality
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Table 2 Adjacency Matrix Table
A IS S1 S2 S3 S4 S5 S6 S7 S8 S9 S0 Si1i S12
S1 0 0 0 0 0 0 0 0 0 1 0 1
S2 1 0 1 0 0 0 0 1 1 1 1 1
S3 0 0 0 0 0 0 0 0 0 1 0 1
S4 0 0 0 0 0 0 0 0 0 1 0 1
S5 0 0 0 1 0 0 0 1 0 1 0 1
S6 1 0 1 0 0 0 1 1 0 1 1 1
S7 0 0 0 0 0 1 0 1 0 1 0 0
S8 0 0 1 0 0 0 0 0 1 1 0 0
S9 0 0 0 0 0 0 0 1 0 1 0 0
S10 0 0 0 0 0 0 0 0 0 0 0 0
S11 1 0 1 1 1 0 0 1 0 1 0 1
S12 0 0 0 0 0 0 0 1 0 1 0 0
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Table 3 Reachability Matrix Table
AR S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1 1 0 1 0 0 0 0 1 1 1 0 1
S2 1 1 1 1 1 0 0 1 1 1 1 1
S3 0 0 1 0 0 0 0 1 1 1 0 1
S4 0 0 1 1 0 0 0 1 1 1 0 1
S5 0 0 1 1 1 0 0 1 1 1 0 1
S6 1 0 1 1 1 1 1 1 1 1 1 1
S7 1 0 1 1 1 1 1 1 1 1 1 1
S8 0 0 1 0 0 0 0 1 1 1 0 1
S9 0 0 1 0 0 0 0 1 1 1 0 1
S10 0 0 0 0 0 0 0 0 0 1 0 0
S11 1 0 1 1 1 0 0 1 1 1 1 1
S12 0 0 1 0 0 0 0 1 1 1 0 1
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Fig.2 Key factors affecting project design quality ISM chart
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