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Abstract; Reinforced concrete slab-column structures are widely used in modern long-span buildings due
to their advantages of high space utilization and economic efficiency in construction. However, traditional
prestressing tendon laying methods in multi-span dense areas often lead to some problems such as
increased friction, linear displacement, sheath wear, and low construction efficiency, which severely
constrain project quality and progress. To address these challenges, this paper proposes an optimization
method for the prestressing tendon laying sequence based on graph theory and topological sorting. By
constructing an elevation difference matrix, the spatial relationships between longitudinal and transverse
steel strands are abstracted into a directed weighted bipartite graph model, and Kahn’s algorithm is
employed to generate a conflict-free laying sequence. Engineering practice shows that this method
significantly reduces cross-interference, improves construction efficiency by approximately 83%, and
effectively ensures the precision of tendon alignment and structural durability.
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Fig.1 Prestressing tendons arrangement in slab
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Fig.3 Vertical staggered arrangement of bidirectional

prestressing tendons
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Fig. 4 Abstract model for prestressing tendon laying
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