










▪

▪

▪ 𝑀𝑇,𝑝𝑟𝑖

τxy τxz τxy τxz



▪

▪

▪ ω

▪ 𝑀𝑇,𝑠𝑒𝑐

▪ 𝑀ω
′ = 𝑀𝑇,𝑠𝑒𝑐 𝑀𝑦

′ = 𝑉𝑧

τxy τxz σx σx,TWAτTWA



𝑀𝑇 = 𝑀𝑇,𝑝𝑟𝑖 + 𝑀𝑇,𝑠𝑒𝑐

𝑀𝑇 = 𝐺 ∗ 𝐼𝑡 ∗ 𝜑𝑥
′ + 𝐸 ∗ 𝐼ω ∗ 𝜑𝑥

′′′

𝐺

𝐸

𝐼𝑡

𝐼ω

𝜑𝑥

𝜑𝑥
′

ε𝑡 = 𝐿 ∗
𝐺𝐼𝑡

𝐸𝐼ω

▪

▪

𝐿



▪

▪

▪

▪



▪

▪

▪ ε𝑡

ε𝑡 ≈ 29 ε𝑡 ≈ 27 ε𝑡 ≈ 32 ε𝑡 ≈ 13 ε𝑡 ≈ 40



▪

ε𝑡 ≈ 1,4 ε𝑡 ≈ 2,2 ε𝑡 ≈ 0,6 ε𝑡 ≈ 0,2 ε𝑡 ≈ 0,4







𝜑𝑥
′



Ncr,y/z Ncr,T Ncr,LTB ;  Mcr
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https://www.dlubal.com/en/downloads-and-information/documents/online-manuals/rfem-6-rstab-9-torsional-warping-7-dof


https://youtu.be/TjO7WFzdqPE?feature=shared
https://www.tugraz.at/institute/isb/lehre/e-learning


https://www.dlubal.com/en/support-and-learning/learning/online-courses/000004
https://www.dlubal.com/en/support-and-learning/learning/online-courses/000005
https://www.dlubal.com/en/support-and-learning/learning/online-courses/000006
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