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Tablel Mechanical property of membrane

Property Value
Tensile stiffness of warp direction Er, 4.30 kN/cm
Tensile stiffness of weft direction 1, 2.23 kN/em
Shear stiffness G, 0.163 kN/em

Poisson’s ratio regarding warp direction v 0.18

Poisson’s ratio regarding weft direction v ¢ 0.08
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Fig.8 Square on Square type hybrid structure (Diagonal type)
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Fig.9 Diagonal on Square type hybrid structure (Diagonal type)



Table3 Elastic buckling load

Structural System

SS type DS type
Truss Hybrid structure Truss Hybrid structure
frame Parallel  Diagonal frame Parallel  Diagonal
Elastic buckling load (kN)
2075.64 | 3221.75  2921.77 | 180398 [ 288483  2673.73
Amount of an increase in elastic backling load (kN)
ceeee [ 1146.11 846,13 | oo [ 1080.84  869.75
The increase rate of elastic buckling load (%)
| 1552 140.8 | < [ 1599 148.2
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Fig.17 Elastic buckling mode of DS hybrid (Diagonal type)
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Fig.21 Stress distribution of D S truss

Fig.23 Stress distribution of DS truss (Diagonal type)
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SYNPOSIS

In the future if the possibility of large space structural systems may be pursued, a new structural system must be needed, barring unexpected
developments of materials. One of possible structural systems that have been developed is the hybrid system combining a space frame structure
with a cladding, for example. a concrete slab, steel panels or membrane. In this paper, hybrid structures consisting of membrane and double-layer
latticed plates are treated to investigate the effect of membrane on the buckling behavior theoretically. In the analyses, 2 latticed patterns and 2
arrangements of membrane are used as parameters. As conclusion, it was made clear that buckling mode was changed and buckling strength was
increased about 50% by the membrane.
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