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Introduction

Why is OpenSees
OpenSees

developed by UC Berekeley and focussed on non-linear response of

structural frames subjected to seismic excitations

OpenSees

Object-oriented

l

Flexible + Extensible

l

Open source

v

Free download

l

Powerful nonlinear analysis

Easily introduce new code
into existing program

Growing community of
users and developers

Fire after earthquake




Extention of OpenSees for Thermo-mechanical analysis
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Extention of OpenSees for Thermo-mechanical Analysis

New Temperature Load class

Temperature T, location Z

\

<>

assemble
| | | | | REINFORCING STEEL
—/,—’—_ y
‘ MP_Constraint | | LoadPattern | | SP_Constraint | | Element |»—-| Node | - )
vA ===
CONCRETE ==z i I
— _ /Ll
| TimeSeries | | Load | | Constraint |
| NodalLoad | | ElementalLoad |
Beam2d Beam2d Beam2d
PointLoad UniformLoad TemperatureLoad

(T1, Z1, T2, Z2, ...)



Didplacement (mm)
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Validation- Case3
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Rerference: Rubert, A. and Schaumann, P. “Structural steel and plane
frame assemblies under fire action”, Fire Safety Journal, 10, 173-184, 1986



Conclusion

The OpenSees framework is extended to cope with the
thermo-mechanical analysis of frame structures in fire.

The performance of implemented program in OpenSees
Is verified well by comparing its results with ABAQUS as
well as test data.

Further work will focus on shell element also enriching
the temperature dependent material class based on test
and code.
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