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Abstract of thesis

Composite steel-concrete member is formed when a steel component, such as an I-section, is
attached to a concrete component, such as a floor slab or bridge deck. The connection between the
steel and concrete components is in the form of mechanical shear connectors. This research
investigates the use of the artificial neural networks in designing continuous composite beams
subjected to concentrated and distributed loads by using the plastic theory. Because neural
networks are massively parallel processors and have the ability to learn through training
experience, they are often well suited for modeling complex and non-linear processes. Multilayered
feedforward backpropagation neural networks are used in this research, which are implemented
using neural network toolbox that is available in MATLAB program version 8.1.0.604 (2013). This
program implements several different neural network algorithms, including backpropagation
algorithm. The data required to construct the neural network in the current study is generated by
designing beams using the provision of British standard. For the design of continuous composite
beams under concentrated load or distributed load, the input parameters of the model consist of
the yield stress of steel beam, cylinder compressive strength of concrete, ductility parameter, ratio
of plastic hogging moment resistance to plastic sagging moment resistance (u), moment
redistribution ratio, collapse load, and span length. The outputs of the artificial Neural Network
(ANN) model include cross-sectional area of the steel component, slab longitudinal reinforcement
area, and concrete slab depth. The training functions used for design of continuous composite
beams are Quasi-Newton with (trainbfg) for concentrated load and Conjugate Gradient with
(trainscg) for distributed load. In the one and two hidden layers, the number of nodes was found to
affect the response and performance of network with different types and arrangements of
activation functions. The optimization of (NN) model is carried out for design of continuous
composite beams under concentrated load by changing the architecture of neural network to
become finally, seven neurons in input, ten nodes in first hidden layer, twelve nodes in second
hidden layer and three neurons in output of network. This model gave correlation coefficient values
equal to 1 for the testing and training data, and MSE equal to 1.7779e-7 and 1.7101e-7 for training
and testing respectively.The optimization of (NN) model is carried out for design of continuous
composite beams under distributed load by changing the architecture of neural network to become
finally, seven neurons in input, twelve nodes in first hidden layer, ten nodes in second hidden layer
and three neurons in output of network. This model gave correlation coefficient values equal to 1
for the testing and training data, and MSE equal to 1.6674e-6 and 1.9519e-6 for training and testing
respectively. In order to simplifying this model for the general use and to check the results obtained
from experimental work, a graphical user interface (GUI) is developed using matlab code. Finally,
the explicit formulation of design of continuous composite beams subjected to concentrated or
distributed load based on the proposed Neural Network (NN) model is also obtained.




