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ABSTRACT

This study presents three-dimensional finite element analysis to
behavior of composite concrete-corrugated steel cylindrical shell. This
type of construction utilizes the advantages of both of ordinary

reinforced concrete and the composite action of cylindrical shell with

corrugated steel plates,

i e

The 8-node brick clements in { ANSYS v.9.0) have been used to
represent the concrete, while the steel bar are modeled as discrete axial
members connected with concrete elements at shared nodes with the
assumption of prefect bond between the concrete and the steel bar.
The corrugated steel plate is modeled by four-node shell elements. The
interface elements are modeled by using three-dimensional surface to
surface contact elements connected with the nodes of concrete and steel
channel elements .

The analysis includes the nonlinearity of material due to cracking and
crushing of concrete, and yielding of corrugated steel plates and steel
bar reinforcement.

The nonlinear equation is solved by incremental — iterative technique
with full Newton —Raphson method. Force criterion of convergence is

used.
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Comparison has been is made between the results obtained from
the finite element analysis and the available experimental results of
previous studies. This comparison shows agreement.

Finally, parametric study was performed to study the influence of
several parameter such as thickness of corrugated steel plates and
compressive strength of concrete, on the behavior of the
load— deflection, load - reaction, load —thrust curves and the ultimate
load for this type of cylindrical composite shell (trapezoidal arch
shell).The parametric study shows that when using the yield stress of
corrugated steel plate (320 MPa) the ultimate load increased by about
(8.32)%, while when using (280 MPa) the ultimate load increased by
about (3.54)% from the value obtained from (200 MPa), and when
using compressive strength of concrete (30 MPa) the ultimate load
increased by about (10.19)%, while when using (25 MPa) the ultimate
load increased by about [?.Tl);’zﬁ from the value obtained from

(20 MPa).
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