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[Abstract] The vertical spatial expansion of the manufacturing industry has given rise to the "industrial
verticalization" construction model; however, existing design methodologies still exhibit shortcomings regarding
load determination and compatibility with column grids. Using completed projects—such as the Shenzhen
Pingshan New Energy Vehicle Industrial Park (90 m height, 12 m span steel frame) and Dongguan Songhu
Smart Valley [1][2][3]—as reference cases, and based on the classification data for live floor loads in
instrumentation and metalworking workshops provided in Appendix D of GB 50009—2012 [4], industrial
verticalization projects were categorized into two types according to their process characteristics: light—duty

(electronic information, precision instruments; live load: 2.5 — 4.0 kN/m?) and heavy—duty (high—end
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equipment, automotive components; live load: 4.5 - 8.0 kN/m? , with localized concentrated loads of 50 kN/m?).

Typical frame models of 8 m X 8 mand 10 m X 10 m were established to perform internal force calculations

and cross—sectional design, and the material consumption for six different column grid configurations ranging

from 6.0 m to 12.0 m was compared. The study demonstrates that designing based on process zoning—rather

than applying a uniform live load of 8.0 kN/m? to the entire floor level—can reduce concrete usage by 12.6%,

steel reinforcement usage by 13.4%, and overall construction cost by approximately 13.1%. Furthermore,

column grids ranging from 8.4 m to 10.0 m achieve an optimal balance between structural material increment

and process compatibility, making them the preferred modular choice for such projects [5].

[Key words] cast—in—place concrete hollow floor slabs ; high—rise industrial buildings; industrial verticalization;

equivalent thickness; lateral stiffness; equivalent analytical method; equivalent frame method
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