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ABSTRACT

A NEURAL NElWORK APPROACH FOR PREDICTIN G
THE STRUCIlJRAL REBAVIOR OF CONCRETE SLABS

Reinfem:ed concrete slabs a bibit complexities in their structural behavior due to the

composite nature of the material and the multitude and variety of factors that affect such

behavior. A5 such,. current methods for the design and analysis of reinforced concrete

slabs are limited in sco pe and are approximate at best as they must rely on the results of

experimental tests, which are both costly and time-consuming to perform. The research

embodied by this documenr.investigates the use of a branch of artificial intelligenceknown

as Neural Nerwcrks (NN) as a quick andreliab le alternative to such ex:pcrimenul testing

Four neural network mod els are developed to predict the following aspects of the overall

behavior of a concrete slab : 1) load-deflectio n behavior, 2) crack pattern at failure; 3)

concrete strain distribution; and 4) reinforcing steel strain distribu tion. Results from

experimentaltests 00 thirty-four full scale slabs are utilized to devdop these four models.

incorporating all of the parameters that govcm their behavior. The rationale behindand

the details involved are exp lained for the setup. computer implementation and selectio n of

each optimum neural netw ork. model . Resul u show that the neural network techniquecan

perform as a saIisfactory alt erna tive to experimental testing or detailed calculati.ons to

provi de speedy predictions ofan four aspects ofthe structural behavior of concret e slabs.



A comprehensive spreadsheet tool is DCXt created to incorporate all four of the optimum

neural networks . The spreadsheet uses readily available software and can be used by

strueturaI cnginccn for instanlancous access to the prediction of any 01'" aD of the four

aspects of a concrete slab 's behavior given minimal data to describe the slab and the

loading conditions. This tool. combined with the results for the four neural network

models. demonstrates the powerful capabilities and success of neural networks in the

realm of civil and strue:tural engineering in general and reinforced concrete design in

particular. This approach could readily be expanded to include the same predictions for

other structural concrete clements such as beams and shear walls.
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