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ABSTRACT

The main objective of this thesis is devoted to study the plastic
behavior of composite beams with polymer concrete slab and multiple
eccentric web openings. The opening locations were varied over the
beam’s length to investigate the different moment-shear ratios applied to
the center-line of the critical opening. The analytical model of such beams
includs the study of the different hole failure mechanism that the beam
may be subjected to such as, single hole failure, double hole failure and
global hole failure. Also, the stability of web-post between adjacent holes
is studied to avoid the failure due to the interaction between openings. The
analysis 1s based on the conservatively assumed stress distribution at the
hole boundaries  and satisfies equilibrium and vield condition. The
analysis 1s limited in scope to rectangular openings and includes the
contribution of the polymer concrete slab to shear strength, as well as

flexural strength.

In general, the obtained results from the analysis are presented in a
series of interaction diagrams to explore the effects of opening
dimensions, eccentricity, spacing between web openings and the concrete

slab parameters on the strength of the composite beam.

Finally, Comparisons are made between the obtained results from
the analysis and those previously obtained ,either experimentally or
theoretically, to verify the general accuracy of the analysis. In general, the
analysis provides realistic, and generally conservative predictions of the

strength for the previously tested beams.
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NOTATION

The Following symbols and abbreviations are used in the thesis

: half length of opening:

- width of flange

. Effective width of concrete slab;

:depth to neutral axis from top of concrete slab;
- width of web post;

- depth of steel section;

: opening eccentricity,

- flange yield stress;

: web yield stress;

- normal stress, bottom tee section:;

: normal stress, top tee section;

: reduced concrete compresive strength;

: uniaxial concrete compresive strength;

- half height of hole;

: force at the end of web post,

: stress reversal coeflicient, section 1 (bottom);
: stress reversal coefficient, section 2 (bottom);
: stress reversal coefficient, section 1 ( top );

: stress reversal coefficient, section 2 ( top ):

: moment at center line of opening;

: post plastic moment;
: plastic moment capacity for uncut section;
: secondary moment, section 1 ( top );

- secondary moment, section 2 ( top ).



