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‘ clement analysis 0
slabs al owing for membrane action. ANSYS sofi

e the steel deck plates adopting large deformation analysis (to allow for

ine action) and material nonlinearity. SHELL93 element (which is an
- ght-nnde shell element) is used for the finite element modeling of the steel
 deck plates. Load-deflection curves comparable to the available experimental
s are obtained when large deformation analysis is adopted.

The so-called SOLID65 element (which is an eight-node brick element

test

which can model embedded reinforcement) is used to model the fibrous concrete
slab. Both sources of nonlinearities (which are material and geometrical
nonlinearities) are considered. Diverge solution compared with the experimental
tests are obtained. So, to perform the analysis, a program (Conshell program)
which was coded by Hinton and Owen and madified by Al-Shather to analyze
fibrous concrete slabs is used. Obvious stiffening behavior is obtained when the
material parameters, presented by Leonared, are used. When assumed material
parameters are used good agreement with the available experimental tests is
obtained, especially in case of fibrous reinforced concrete slabs. But in case of
restrained fibrous concrete slabs, the full load-deflection curve could not be
obtained. To improve the analysis results for the restrained fibrous concrete
slabs, without reinforcement, an equivalent smeared layer for steel fibers is used.
Good improvement in the analysis results is obtained when this approach has
been adopted.

The effect of changing of values of the parameters on the behavior of both
steel deck plate and fibrous concrete slab without and with reinforcement are
also studied. Some conclusions by studying the changing of the parameters in
the above mentioned structures are pointed out. It is concluded that, increasing

the initial imperfection will increase the strength of all types of steel deck plates
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i d, at supports (the increase in stiffness of slab is about 35%) increases
Iincreasing initial imperfection. However, for fibrous concrete slab
. sined against horizontal movement, it is found that increasing initial
} '__I;]]pﬂl'fﬂﬂtiﬂn will reduce its strength (it was about 26%). It is also noted, that in

steel deck plates with open or closed ribs, that restraining the top plate and
releasing the ribs gives the structure small stiffness at the beginning of loading
but its strength will increase with increase of the applied loads (as the
deformation becomes large). This is due to the membrane action. A reverse
action is obtained when the top plate is released and the ribs are restrained
against horizontal movements. It is also found that as the deformation becomes
large, the membrane action is induced considerably; effect of some parameters

will be restricted as it is found that when the spacing between the ribs increases

and keeping the same total weight, the membrane action is affected with the

beginning of loading.

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

