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Nonlinear analysi s of multi-so ry concrete frame
under fi rewi th fiber beam model

CHEN Shicai’, LU Xinzhend , REN A izhd, JANG Jianjind
(1 College of A rchitecture and Civil Engineering, Beijing University of Technology, Beijing 100124, Ching
2 Deparment of Civil Engineering, TsinghuaUniversity, Beijing 100084, China)

Abstract: In order to analyze and smulate the regponse and collgp se of multi-story reinforced concrete frame structures
under fire, a novel numerical model based on the fiber beam model was proposed in thispgper. By dividing the cross
section of beam elament into many snall concrete and steel fibers, this model could consider the non-unifom
temperature distribution across the section and simulate the behavior of material nonlinearity and geometry nonlinearity.

This fiber model was validated by caomparingwith experimental results fran aone-siory, one-bay frame fire test Then,
the repponse and collgpse process of a multi-story reinforced concrete structure were analyzed and the influence of
different fire scenarioswere discussed It can be concluded that the proposed fiber model can be used o smulate the
oollgpse process of reinforced concrete frames under fire, and different fire scenarios lead to different collgpse
mechanisns It is found that the greading fire may cause more severely damage to multi-story reinforced concrete
structures than the fire without pread The results provide a ussful reference for practical fire resist design for
structures under fire
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Fig 1 Fiber bean element
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Fig 2 Defomationsof cross-section
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Fig 3 Defomations in plane xz
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Fig 5 Stress-strain relationship of concrete
at high temperatures
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Fig 6 Stressstrain relationship of concrete in tension
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Fig 7 Trandom of stress-strain relationships
for different tenperatures
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Fig 8 Dimensions and reinforcament details of
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Fig 10 Curvesof relative deflection of mid-gpan beam
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Fig 11 Curvesof shearing force of column
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Fig 12 Curvesof bending mament of column
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Fig 13 Stress curves of reinforcaments
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Fig 14 Dimensions and reinforcenent details
for concrete frane
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Fig 15 Finite elenentmodel for concrete frame under fire
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Fig 16 Time-tanperature curve for fire scenario
without fire read
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Fig 17 Time-tamperature curves for reading fire scenario
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Fig 18 Iothemals in bean Closs sction
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Fig 19 Ithemals in column cross-section at 1st floor
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Fig 20 Time-deflection curves for mid-gpan beam
of 1st sory
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Fig 27 Tme-deflection curves for mid-gpan beans
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Fig 25 Tme-deflection curves for mid-gan beans
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