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Form-finding analysis of the tensioned saddle membrane
structure considering the cutting lines

CUI Wenhui', ZHANG Limei', YANG Xiangkun®, WEI Yi'

(1. School of Civil Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China; 2. Norendar
International Limited, Shijiazhuang, Hebei 050018, China)

Abstract ;: Traditional membrane structure analysis including form-finding, load analysis and cutting ignores that in practical
engineering the membrane structure is with cutting lines which will lead to wrinkle or destruction of the membrane, so the
membrane structure with cutting line is designed. The lap joint and similar zero-stress state of the membrane are considered
sufficiently during the membrane flatten process. Firstly, the geodesic method is used to generate space tangent line. The sliced
space membrane diaphragms are unfolded to produce planar similar zero-stress membrane diaphragms with equivalent plate ele-
ment method, then, with considering the joints of membrane diaphragms, the planar similar zero-stress membrane diaphragms
are joined by thermal connect, and the second forming-finding of the membrane diaphragms is implemented. Finally, the results
with and without cutting lines are compared, which proves the effectiveness of the method. The research can provide reference

for future design and construction of membranes.
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Fig.1 Practical forming process of membrane structure
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Fig.2 Tensioned saddle membrane structure
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Fig.3 Displacement distribution of the Fig.4 Stress distribution of the
membrane surface membrane surface
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Fig.5 Final split diaphragm
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Fig.6 Space membrane expanded to planar diaphragm
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Fig. 7 Internal force distribution of the membrane

after flattening
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Fig.8 Form-finding of the membrane with cutting lines
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Fig.9 Form-finding displacement of the membrane Fig. 10 Form-finding stress of the membrane
with cutting lines with cutting lines
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