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Abstract

With the deepening of digital transformation in the construction industry, the operation and mainte-
nance (0&M) management of intelligent systems in large-scale construction projects faces dual chal-
lenges of efficiency improvement and model innovation. Based on the three-dimensional “technol-
ogy-process-value” theoretical framework, this study constructs an intelligent 0&M management
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model for large-scale construction projects. By integrating key technologies such as digital twin,
Internet of Things (IoT), Building Information Modeling (BIM), and artificial intelligence (AI), a
four-layer technical architecture of “perception-transmission-platform-application” is established.
Innovatively, a closed-loop management mechanism of “predictive maintenance-autonomous opti-
mization-collaborative decision-making” is proposed, and a quantitative evaluation system includ-
ing equipment reliability, energy efficiency, and space utilization is constructed. Empirical research
shows that this model can improve the mean time between failures (MTBF), reduce energy con-
sumption, and shorten O&M response time. The research results provide theoretical support and
practical pathways for breaking the “capability-efficiency” conversion bottleneck of intelligent sys-
tems, and have important reference value for promoting the intelligent transformation of the con-
struction industry.
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AT s R .

LI A RIS S AT RIS A2 B (ZEIR <200 ms); VR A 5 A T HH
SEETHLEIAL IRESHE 78%): FFRWME B SASBR(BCE R ENLH]); FEHE AR ) m A
(AL S AR (ROT 2T i B4 46 28 2.3 4F).

Table 1. Technology comparison
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Figure 1. XGBoost-LSTM hybrid architecture
1. XGBoost-LSTM & & 5244

Table 2. Optimization efficiency of resource allocation in intelligent system (revised edition)
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Table 3. Application of intelligent system in optimizing resource allocation
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3.2.1. BHHLSTHELR
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Figure 2. Basic theory of intelligent operation and maintenance management mode
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Figure 3. Architecture of intelligent operation and maintenance management mode
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