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High-efficiency Vibration-Compacted Integral Casting Construction
Technology for Ultra-high-span Frame-column Composite Steel
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Abstract : In the cast-in—place construction of ultra—high bay frame columns, traditional methods often lead to
issues such as inadequate compaction, steel reinforcement displacement, and prolonged construction
duration. Based on practical engineering cases, this paper elaborates on the construction method
involving the integral casting of composite steel formwork combined with high—efficiency vibration
techniques, and proposes key process parameters and quality control measures. From a practical
application perspective, employing standardized positioning components, layered vibration at openings,
and a single-stage casting approach can achieve a qualified concrete strength rate for the columns
exceeding 98%, shorten the construction period by approximately 40% compared with the original
plan, and reduce the comprehensive cost per column by RMB 4,823. This method is well-suited for
component construction in industrial plants, large warehouses, and similar projects, and can serve as
a valuable reference for the construction of comparable structural elements.

Keywords : ultra-high-span frame column; composite steel formwork; integral casting; high-efficiency
vibration compaction; construction technology
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