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Tablel Mechanical property of frame

Aluminum |Length 303.4 mm
member |Axial rigidity Ed 3.96x10° kN
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Steel  |Length 303.4 mm
tubular [Axial rigidity £4 2.13x103° kN
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Table2 Mechanical property of membrane

PVC coated polyester fiber fabrics

Tensile stiffness of warp £t, 312 kN/m
Tensile stiffness of weft E£f, 202 kN/m
Shear stiffness G, 9.5 kN/m

Poisson’s ratio

regarding warp direction » 0.29

0w

Poisson’s ratio

regarding welt direction » , 0.19

Steel ball ¢ 25.4

Finishing membrane material

Steel screw M4

/T H T T
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. 127 ,101)8.2,

Fig.3 Detail of upper chord member (mm)
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Table3 Mechanical property of joint

Steel ball

e Diameter 25.4 mm
joint
Sy Subit Rigid zone length 17.5 mm
4 Rotation connecting rigidity 7.61X10 kN« mm
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Tabled Buckling load by experiments

Truss frame Truss
Structure System P frame+Membrane P,
- 11.5 (No.1)
Buckling Load(kN 6.16 1.8 (No.2)
Ratio of increase 186.7
Phb/Pfr (%) 191.6
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Photo.5 Wrinkling of membrane at buckling load
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Table> Elastic bucklimg load of truss frame

Truss frame(kN) Truss frame (kN)
Torsional rigidity ratio 0.01| Torsional rigidity ratio 1.0
Buckling load 6.73 7.09
Ratio of increase(y)| ~  ———- 108.4
Comparison of :
experiment result() 1033 i

Table6 Elastic bucklimg load of hybrid structure

Hybrid structure(kN) Hybrid structure (kN)
Torsional rigidity ratio 0.01| Torsional rigidity ratio 1.0

Buckling load 10.6 12.3
Ratio of increase(y)| - 116.5

Companson of 90,8 105.8
experiment result(%)
Comparison of russ 157.9 173.9

frame analvsis()
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Experimental Study on Buckling of Hybrid Structure
with Membrane and Double-Layer Cylindrical Lattice Shell Roof

SYNPOSIS
Designers and engineers may always looking for a new structural system.As a new structural svstem,a hyvbrid structure may be effective. Then,in the

paper ,a hybrid structure consisting of membrane and a double layer cylindrical lattice shell roof is treated to investigate the effect of membrane on
the buckling load and buckling mode, experimentally and theoretically. As a result, it has been made clear that membrane increases the buckling load

and changes the backling mode from in-plate to out of-plate deformation.
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