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Abstract

As a concealed engineering project, pile foundation construction is prone to hole position devia-
tions, verticality deviations, insufficient drilling depth, and rock penetration depth, posing safety
hazards. Utilizing information technology is crucial for controlling the construction quality. Cur-
rently, the lack of a digital twin theoretical system for controlling the quality of pile foundation
drilling constrains the development of information technology in pile foundation engineering. Apart
from sporadic fragmented application explorations, there are few systematic cases available for
reference. This article starts from the basic concept of digital twin technology in pile foundation
drilling construction, systematically elaborates on its framework composition, and constructs a
pile foundation drilling quality control framework system driven by digital twin technology. Tak-
ing mud-covered wall drilling piles as an example, it proposes indicators and warning standards
for quality control during drilling, providing a reference for the application of digital twin technolo-
gy in quality control of pile foundation drilling construction.
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Figure 1. Basic characteristics of digital twin system for quality control of pile
foundation drilling process
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Figure 2. Architecture of digital twin system for quality control of pile
foundation drilling process
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Figure 3. The process of digital transformation of physical entities
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Figure 4. Key components of the twin model
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Figure 5. “Information-Physical” interaction connection framework
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Table 1. Standard for pile position deviation warning
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