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Yield Line Theory vs. Test Results
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Horizontally Restrained Beam under Thermal Loading
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Unrestrained Beam
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Horizontally Restrained Beam
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Temperature Change  Thermal Forces
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Resulting Internal Forces

Nmech Nt N

N=N

N
v
v

N, = EAe- N,

mech

M, .- M, =-Elj - M,

mech

)| )

Martin Stadler 7



Faculty of Civil Engineering
and Geodesy m
Chair for Metal Structures Technische Universitat Minchen

Potential of the System
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Nonlinear Geometric Relations

Curvature
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Simpler: Strain in a Rope fixed on both Ends

P W2 (constant over the length)
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Ritz-Approach

approximate minimum of the potential energy
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Internal Forces
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Vertical Displacement

displacement does not increase
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Internal Forces

load transferred by increase of normal force
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Change of Potential Energy
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most work done by normal force
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Reinforcement

N » 300kN
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N No Virtual Work done by N,
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Ritz-Approach with N,
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Vertical Displacement / Internal Forces
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Change of Potential Energy

DP

DP =P(q)- P(0)

most work done by bending moment

load transferred by combination of increase of deformation and bending
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Next Steps

N, = Ee(z) dA M, = Ee(z)x dA
(A) (A)

Transfer to slabs
Define a failure criterion
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Conclusions

e Large internal forces simply due to thermal load
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