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Mechanical Characteristics of Shell Members Considering the
Geometrical and Material Nonlinearity
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Abstract

This paper analyse the mechanical characteristics of geometrical and material nonlinearity behavior of cylindrical shell
roofs subjected to a concentrated load. The shell elements were modeled using ‘NISA2016" software as 3D general shell
element and 3D composite shell element. The 3D shell element includes deformation due to bending, membrane,
membrane-bending coupling and shear perpendicular to the grain effects is suited for modeling moderately thick or thin
general shells and laminated composite shells. And The 3D composite shell element consists of a number of layers of
perfectly bonded anisotropic and orthotropic materials. The purpose of this research is to analysis the load-deflection curves
considering the combined geometric and material nonlinearity of cylindrical shells. In a shallowed cylindrical shell,

snap-through curve can be found.
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(Table 1) Analysis condition

Modulus of
Radius (R) Width (5) elasticity
(mm) (mm) (MPa)

Ex Ey
Case 1 2,540 508 3,102 -
Case 2 2,540 508 42,000 21,000
Case 3 7,600 15,200 42,000 21,000
Case 4 7=756*+7) 6,000 42000 21,000

(Table 2) Analysis Thickness

Thickness (T) (mm)

105 14 175 21 245 28 5 70 &

Casel v vV V

Case 2 v vV

Case 3 v vV Y
Case 4 v VY

10.5mm

17.5mm

-
® 14 mm
-

012345678 9101112131415161718192021222324252627282930
Deflection(mm)

(Fig. 4) Deflection contour
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(Fig. b) Load displacement curves
(Blastic modulus=3,102MPa, Thickness=105, 14, 175mm)
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(Fig. 9> Analytical modeling (Case 3)
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