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The purpose of this study was to develop an
engineering framework for smart sport by integrating intelligent
design and predictive maintenance of sport facilities based on
emerging technologies and safety standards.

This research was applied-developmental in purpose
and employed an exploratory mixed-methods design. A systematic
literature review (y-vy-v-va) identified eight major thematic categories

related to smart design, digital technologies, safety, predictive
maintenance, and data management. Subsequently, qualitative data
obtained from semi-structured interviews with A experts (engineers,

sport facility managers, and technology specialists) were analyzed,
resulting in the extraction of V. dimensions, ¥v components, and Av

indicators. Content validity of the proposed framework was evaluated
using a three-round Delphi method, yielding CVR=-,yA and CVI=- A¥.

Findings showed that intelligent infrastructure design
functions as the foundation of smart sport systems, while digital
technologies (IoT, artificial intelligence, and digital twins) enhance
predictive maintenance, reduce operational errors, and improve safety
performance. Additionally, data governance and cybersecurity
emerged as new and critical dimensions influencing system reliability
and sustainability.

The final framework offers practical guidance for
engineers, managers, and policymakers in planning, managing, and
standardizing smart sport facilities. Field pilot implementation,
structural equation modeling, and cost-benefit analyses are
recommended for future research.
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