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Fig.1 Square-on-Square Grid
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Fig. 2 Diagonal-on-Square Grid

Tablel Mechanical Properties of Latticed Members

Upper chord members
Edge Inside Web members Lmi:;:::d
members members

Section size  (cm)

90x90%3.2 | 90x45x32 | 89.1x89.1>x3.2 | 89.1x89.1x32
Cross sectional area 4 (cm’)
10.850 | 7.967 [ 8.636 | 8.636
Geometrical moment of inertia /  (cm”)
1350 | 80.2/270 ] 79.8 | 79.8
Slenderness ratio
85.23 | 94.64/163.04 | 98.68 | 98.68
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Table2 Mechanical Property of Membrane

Property & Value
Tensile stiffness of warp direction £¢,, : 5.93  kN/cm
Tensile stiffness of weft direction £, :2.67 kN/cm
Shear stiffness G, :0.22 kN/cm
Poisson’s ratio regarding warp direction v, :0.56
Poisson’s ratio regarding weft direction vy :0.25
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Fig.3 Warp Direction of Parallel Arrangement
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Fig.4 Warp Direction of Diagonal Arrangement
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Table3 Elastic Buckling Load

Structural Elastic Buckling Increase Rate

System Load (kN) (%)
58S 2075.1 | e
SS-P-A 3818.7 84.0 D@
§§-PC 3897.8 87.8 @®
SS-P-S 4109.4 98.0 D@
SS-D-A 3231.9 55.8
SS8-D-C 31884 53.7
DS 1803.2 -
DS-P-A 3437.1 90.6 @@
DS-P-C 3521.7 95.3 @@
DS-P-§ 3518.6 95.1 @@
DS-D-A 2976.1 65.0
DS-D-C 2958.5 64.1
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Fig.15 Elastic Buckling
Mode of SS grid

Fig.16 Elastic Buckling
Mode of DS grid
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Fig.17 Elastic Bucklmg
Mode of SS-P-A Hybrid

Fig.19 Elastic Buckling
Mode of SS-P-C Hybrid

Fig.21 Elastic Buckling
Mode of SS-D-C Hybrid
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Fig.18 Elastic Buckling
Mode of SS-P-S Hybrid

e W e e D
BN N AN S

A

ININANLA
NN

NN
ﬂﬂﬁﬁﬁ

S S S
NCINAINATN
i e il

N
I N
NN AN N AN
e T RN AN
Fig.20 Elastic Buckling
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Fig.23 Elastic Buckling
Mode of DS-P-S Hybrid
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Fig.25 Elastic Buckling
Mode of DS-D-A Hybrid
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Fig.26 Elastic Buckling
Mode of DS-D-C Hybrid
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Fig.27 Relation of Warp Direction against Buckling
Member for SS-P
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Fig.28 Relation of Warp Direction against Buckling
Member for DS-P
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MEMBRANE ARRANGEMENT FOR MEMBER BUCKLING OF DOUBLE-LAYER LATTICED STRUCTURES
Yoshiya Taniguchi*!, Toshitsugu Saka*® and Tooru Maehata*

SYNOPSIS
As a new structural system for spatial structures, a hybrid structure consisting of membrane and space frames was already
presented. In this case, membrane as well as latticed members is taken into account as a structural element and play a role
in restraining the member buckling, to increase the buckling strength of the whole structure. The membrane materials used
in spatial structures are usually PTFT coated glass fiber fabrics being orthotropic. Then in this paper, the effect of membrane
arrangement on the elastic buckling load and buckling mode is numerically investigated for double-layer grids of two types.
The membrane arrangement of 5 types is adopted for each grid. As a result, the buckling mode can be changed by some
membrane arrangements and the buckling strength increase in the range of 54-98% higher than the double-layer grids

without membrane.
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