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Characteristics of Static Buckling Load of the Hexagonal
Spatial Truss Models using Timber

& @ 5 &5 o & A
Ha, Hyeonju Shon, Sudeok Lee, Seungjae
Abstract

In this paper, the instability of the domed spatial truss structure using wood and the characteristics of the buckling
critical load were studied. Hexagonal space truss was adopted as the model to be analyzed, and two boundary conditions
were considered. In the first case, the deformation of the inclined member is only considered, and in the second case, the
deformation of the horizontal member is also considered. The materials of the model adopted in this paper are steel and
timbers, and the considered timbers are spruce, pine, and larch. Here, the inelastic properties of the material are not
considered. The instability of the target structure was observed through non-linear incremental analysis, and the buckling
critical load was calculated through the singularities and eigenvalues of the tangential stiffness matrix at each incremental
step. From the analysis results, in the example of the boundary condition considering only the inclined member, the critical
buckling load was lower when using timber than when using steel, and the critical buckling load was determined
according to the modulus of elasticity of timber. In the case of boundary conditions considering the effect of the horizontal
member, using a mixture of steel and timber case had a lower buckling critical load than the steel case. But, the result
showed that it was more effective in structural stability than only timber was used.

Keyuwords : Hexagonal spatial truss, Rise-span ratio, Timber element, Hybrid structure, Critical point, Buckling load level,
Snap-through, Nonlinear analysis.
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(Fig. 1) Shape of a hexagonal spatial truss
model; (a) floor view, (b) perspective view

(Table 1) Shape parameters and element
length of the hexagonal dome model
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(Table 3) Buckling load P,.. of Case 1

i M
Material
0.1 0.2 03
Steel 5.455 38.826 110.371
Spruce 5.150 36.656 104.203
Pine 3.038 21.622 61.464
Larch 4.402 31.333 89.071
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(Table 4) Buckling load P, of Case 2
(u=0.1, x10°kN)

horiz.  Steel Spruce Pine Larch
inclin. No.1) (No.2) (No.3) (No. 4

Steel 2.758 2,679 1.979 2.466
Spruce 2677 2.603 1.937 2.402
Pine 1.967 1.926 1.536 1.814
Larch 2460 2.398 1.821 2.225
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(Fig. 8) Buckling load ratio of Case 2
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