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Study on Mode of Unbonded Prestressed Slab-Column
Structures against Progressive Collapse

CHENG Donghui,SONG Chao ,YANG Yanhong

(School of Civil Engineering,, Northeast Forestry University , Harbin, China, 150040 )

Abstract;In order to study the mode of unbonded prestressed concrete slab-column structures a-
gainst progressive collapse and provides reference for the design of unbonded prestressed concrete
slab-column structures against progressive collapse, progressive collapse analysis of an 8-layer un-
bonded prestressed slab-column structure is studied using ABAQUS ;The stress state of slab,column
and slab-column joints under column failure condition and slab-column joint failure condition are
discussed. Under both failure conditions, it is declared to be damaged due to ordinary reinforcing
bars and prestressed tendons are pulled off,and the failure of the slab tension film force; There are
differences in the failure modes of the slab surface under different failure conditions. Under the col-
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umn failure condition,the failure mode of the slab surface presents yield line failure,and under the
joint failure condition,the failure mode of punching crack appears on the slab surface. In the initial
stage of joint failure,the stress speed of ordinary reinforcing bars and prestressed tendons of unbond-
ed prestressed slab-column structure is faster,and it is slow before continuous collapse. In contrast to
the failure condition of the column,the stress growth rate of ordinary reinforcing bars and prestressed
tendons is slow in the initial stage after the failure of the column at other nodes in the span where
the failure column is located,and it is faster near the ultimate state of continuous collapse.

Key words : unbonded prestressed slab-column structure ; progressive collapse mode ; simulation a-

nalysis ; column failure ; slab-column joint failure
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Fig.4 Stress nephogram and integral deformation

nephogram of concrete
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Fig. 6 Location of stress analysis points of adja-

cent column concrete
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Fig. 18 Relationship between ordinary reinforcing
bar stress and prestressed tendon stress at
the bottom of the slab and the vertical dis-
placement of failure joint
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Fig. 19 Relationship between ordinary reinforcing
bar stress and prestressed tendon stress at
the bottom of the slab-column joint and

vertical displacement of failure joints
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