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Study on Mechanical Properties of Concrete
Frame Structure under Fire

SONG Yansheng ,PAN Yongxu,ZHAO Gang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; Simulate the entire fire process of a high-rise concrete frame structure and study the
mechanical properties of the frame structure and components after the fire,and provide a reference
for the damage assessment and reinforcement scheme design of such structures after a fire. Use the
fire simulation software PyroSim to analyze the first-floor fire of a high-rise dormitory building
perform simulations to study the temperature field distribution under indoor fire,,and use ABAQUS
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finite element software to analyze the temperature field of structures and components under fire, as
well as the deformation and internal forces of structures and components under static and dynamic
actions. Ventilation conditions have a greater impact on the indoor fire temperature field. The
actual heating curve is different from the ISO834 standard heating curve;the temperature field
distribution of beam and column members is uneven, and the temperature of most areas does not
exceed 500 C. The temperature of the core area of the node is lower than that of the surrounding
beam and column sections. After the fire, the remaining maximum ultimate bearing capacity of
beam CD,column C and column D is about 35.4% ,26.4% and 62. 7% . The remaining part of
the bearing capacity of the structure can still be used;the displacement angle of the first story of
the frame after the fire is affected by the earthquake significant increase ,the increase of 2 ~ 8 floors
gradually decreases. Under the action of EI-Centro wave and Tangshan wave, the displacement
angle between floors of the first floor structure exceeds the specification limit by about 16. 5% and
48.9% . It is recommended to use the heating curve obtained by PyroSim fire simulation software.
Carry out structural analysis ;after the fire ,the mechanical properties of the components in the fired
area should be inspected, and the displacement angle changes between the first floors should be
calculated ,and the reinforcement plan should be formulated accordingly.

Key words: concrete frame; fire simulation; finite element analysis; heating curve; high-rise
building
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