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Fig.3  Principle of equivalent rod bottom-end displacement method
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Fig.4 Principle of constraint equation method
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Tabel 1  Displacement in every unloading step and substep

displacement of jack 1 displacement of jack 2 displacement of jack 3
step 1 0.2U, 0 0
stage 1 step 2 0.2U, 0 0.2U;
step 3 0.2U, 0.2U, 0.2U;
step 4 0.4U, 0.2U, 0.2U;
stage 2 step 5 0.4U, 0.2U, 0.4U,
step 6 0.4U, 0.4U, 0.4U,
step 7 0.6U, 0.4U, 0.4U,
stage 3 step 8 0.6U, 0.4U, 0.6U,
step 9 0.6U, 0.6U, 0.6U,
step 10 0.8V, 0.6U, 0.6U;
stage 4 step 11 0.8V, 0.6U, 0.8U;
step 12 0.8V, 0.8V, 0.8U,
step 13 U, 0.8U, 0.8U,
stage 5 step 14 U, 0.80, Us
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Constraint Equation Method for Analysis of Removing
Temporary Supports From Large-Span Steel Roof

GUO Xiao-nong, QIU Li-qiu, LUO Yong-feng, YE Zhi-wu, LUO Li-sheng
( Department of Building Engineering, Tongji University,
Shanghai 200092, P. R. China)

Abstract: Four calculation methods for numerical simulation analysis of removing temporary
supports from large-span steel roof were introduced——support displacement method, equiva-
lent rod bottom-end displacement method, jack element method and jack-gap element method.
Then a new method, constraint equation method, was proposed. All the methods mentioned a-
bove were used separately to analyze the process of removing temporary supports from a three-
point-support beam which was fixed at both ends. The comparisons of results obtained by these
methods indicate that the proposed constraint equation method is rational and effective for ac-
curate simulation analysis of removing temporary supports to steel structural roof.

Key words: large-span steel structure; simulation of removing temporary supports; unloading

jack element ; constraint equation method
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