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RBSTRACT

Analysis and design of reinforced concrete slab systems based
on yield-line theory by a microcomputer are presented in this research.
seven types of supported rec;angular slabs with free rectangular openings
of any size and located in any position are considered. Slabs without
openings may include free edges. In order to analyse a given slab for
the design ultimate moments of resistance, an iterative procedure using

virtual work is employed.

At service conditions, loading on the slab is assumed be uniformly

distributed with line loads acting at free edges or free openings.

Since deflection and cracking under service loads can not be
predicted by the yield-line design method, the serviceability reguirements

of the 1983 ACI Building Code were followed in all design examples of this

study.

An interactive computer programme written in Applesoft BASIC was
developed in this research. The programme is flexible enough to allow
the user to change the step sizes for iterative solution of the unknown
variables and certain parameters pertaining to the code of practice

incorporated in the programme.



Output from the computer programme includes slab thickness,

reinforcement area, top steel length and arrangement of reinforcement.

This research permits design of reinforced concrete slabs more
complicated than would be possible by elastic theory and by the design
procedures sugcested in design codes such as the ACI. Normally code

procedures are limited to uniformly loaded rectangular slabs.

By comparing example slabs designed by using the yield-line
theory (which is an upper bound approach) and those using elastic theory
(which is a lower bound approach) with those using a design method
in the 1974 E.I.T. Standard for Reinforced Concrete Buildings, it was
shown that use of the yield-line theory leads to better reinforcement

economy.
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