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Construction Technology of Spatial Pyramid Unit Metal
Roof

WANG Shangshang
(China Railway Construction Group Co.,Ltd., Beijing 100049,China)

Abstract: Qingdao University City Library project, located in a coastal area, employs a pyramidal
unit metal roofing system designed to overcome the deficiencies in wind resistance, waterproofing,
and aesthetics found in traditional roofing systems. This roofing system comprises 302 triangular
cones and features significant slopes with low central drainage, thus demanding high standards for
waterproofing and wind resistance. The project utilized BIM technology for in-depth design and
incorporated dual-layer waterproofing and dual-path wind resistance technologies to optimize
structural nodes and connection methods, and significantly enhanced the roof’s waterproofing and
wind resistance, while also ensuring the overall visual appeal of the roofing design. The
comprehensive use of these technologies not only ensured the roof was completely leak-proof but

also successfully achieved a practical and aesthetic integration of the library’s metal roof.

Keywords: roofs; metal roofs; building information modeling(BIM); double-layer waterproofing;

double-path wind resistance; pyramid unit
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Fig.1 The prismatic arrangement of the
roof
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Fig.2 Construction of metal roof

foundation skin model
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Fig.3 Lifting for pyramid framework
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Fig.4 Gutter system installation
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Fig.5 Pyramid waterproofing membrane
laying
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Fig.6 Double waterproofing system for

metal roofing
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Fig.7 Anti-wind sliding bearing
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