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The Analysis of the Elastoplastic Carrying Capacity of Solar
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Abstract: Eigenvalue buckling analysis of solar dome was done firstly, then the the buckling modes were got and the
most unfavorable mode was pointed. The influence factors of bearing capacity, such as the form and bigness of geomet-
ric defect, were discussed. The influence of prestress and the section of rod was further studied. The result shows: The
second-order buckling mode is the most unfavorable mode; as the prestress of rop grows, the influence of geometric
defect to elastoplastic carrying capacity increases firstly and then decreases; as the section of rod changes, the influence
of geometric defect to elastoplastic carrying capacity essentially unchanged.
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Figure 1. Calculating model of solar dome: (a) Calculating model
(solid line represent rod, dotted line represent rope); (b) Network’s
forms
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Figure 2. The first six buckling modes of solar dome: (a) Model 1; (b) Model 2; (c) Model 3; (d) Model 4; () Model 5; (f) Model 6
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Figure 3. Curve: load-displacement of different buckling modes: (a)
Curve: load-displacement when the initial imperfection is D/300;
(b) Curve: load-displacement when the initial imperfection
is D/500
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Figure 4. Curve: load factors of the first ten buckling modes
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Figure 5. Curve: load-displacement with different imperfection
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Figure 8. Curve: load-displacement with different rod sections: (a)
initial imperfection is D/300; (b) no initial imperfection
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Figure 6. Curve: load-displacement with different prestress: (a) In-

itial imperfection is D/300; (b) Initial imperfection is D/500 16
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