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Background and objectives
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FE models based on the tests presented in the literature
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Validation: thermal analyses
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Validation: mechanical analyses
Results of FE analyses and tests matched reasonably
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Maximum principal stresses inside the connection plate
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Overview of parametric studies

Cases | Duration¥| Fire-scenarios-as-in‘thetests@ | Heating-location® | Max-temp- | Gapq
[mino PR mmge
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Effects of gap distance on connection behaviour

When the gap was partially closed, a hinge connection transformed
Into a moment connection, which reduced the beam displacement.
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Effects of cooling regions and cooling rates
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Effects of heating and cooling cycles
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Cyclic stresses caused by heating — cooling cycles
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Conclusions

e The contribution of shear stud and concrete slab to the load-
carrying mechanism of the composite slab was clearly observed in
Stage Il and Stage Ill by varying the temperatures of the top
flange of the steel beam.

e Failure by the maximum principal stress exceeding the yield
strength of the fin plate well simulated the strength of the fin-
plate connection.

e Asimple connection at room temperature can transform into a
moment connection in fire with different gap distances, which
reduces the beam deflection during both heating and cooling
phases.
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Conclusions (continued)

The weakest part of the connection was the shear plate close to
the welds because of the high stresses and degraded material
strength.

Cooling the beam in a faster cooling rate endangered the
connection more than cooling the beam locally close to the
connection.

The cyclic heating-cooling the beam induced the cyclic
compression-tension stresses. In the end of the first cooling phase,
the fracture initiation of the shear plate close to welds were
predicted. In the end of the second cooling phase, the fracture
failure were observed.

Further studies on the connection behaviour during the cooling
can improve the understanding of the failure of connections and
advance the connection design.
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