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Local Buckling Analysis Method of Elastically Restrained Riveted Stiffened
Panels Under Uniaxial Compression
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(1. AVIC Chengdu Aircraft Design &. Research Institute, Chengdu, 610091, China; 2. State Key Laboratory of Mechanics

and Control of Mechanical Structures, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract:Given the influence of riveted joints on elastically rotational restraint of stiffeners, the trigonometric
function was used to simulate rotational restraining rigidity of stiffener, and Ritz method was used to establish
an analytical model for local skin buckling problem of riveted stiffened panels under uniaxial compression.
Critical local skin buckling stresses of typical metal riveted stiffened panels with Z-shaped stiffeners were
calculated and analyzed by the experimental method, the finite element method (FEM) , the engineering
simplified analytical method and the proposed analytical method. The reasonableness of the proposed
analytical method was verified. Furthermore, the influences of rivet spacing and rivet attachment form on
critical local skin buckling stresses were studied. Results showed that the variation of rivet spacing had less
than 1% effects on critical local skin buckling stresses, while rivet attachment form stayed unchanged; and
that double-row and interleaving-row rivet attachments could increase critical local skin buckling stresses
about 11% compared with single-row rivet attachment, while rivet spacing stayed unchanged on conditions
that configurations, dimensions and rivet spacing of Z-shaped stiffened panels were in common range of
aerospace engineering use.
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Fig.1 Buckling-analysis model of riveted stiffened panel

(b) Simplified model of stiffened
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mm

G L A b, b, by ba L

Z-1 258 2.62 104.28 78.13 30.79 16.65 1109.45
7-2 253 2.62 102.97 52.06 20.47 17.44 708.02
Z-3 251 2.64 103.49 314 12.36 17.08 386.22
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(a) 10 mm X 10 mm mesh (b) 5 mm x 5 mm mesh

(c) 2 mm x 2 mm mesh
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Fig.6 Three finite element meshes of Z-3 stiffened panels
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Fig.7 Compressive buckling coefficient 4. of rectangle plate
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(c) Z-3 stiffened panel
K8 Z B AiA R oT T 2
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Table 3 Comparison of critical local skin buckling stresses of riveted stiffened panels between experimental method,

FEM method, engineering simplified analytical method and the proposed analytical method
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Table 4 Variations of rivet spacing and quantity of Z-3

shaped stiffened panels

i AT R BIET ] 1/ mm
7-3-14 27 14
7-3-19 20 19
7-3-24 16 24
7-3-28 14 28

(a) Single-row rivets (b) Double-row rivets

(c) Interleaving-row rivets
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Fig.10 Different kinds of rivet attachment of Z-shaped panels
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Table 5 Critical local skin buckling stresses of Z-3
shaped stiffened panels with different rivet spac-

ing and different rivet attachment forms

- BT 8] AT 5
5 /mm  HHE/MPa WHE/MPa 38 #5HE/MPa
7-3-14 14 196.99 218.44 218.44
7-3-19 19 197.03 218.50 218.50
7-3-24 24 196.99 218.45 218.45
7-3-28 28 196.98 218.43 218.43
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