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Abstract

Spandrel beam is a structural member lies at the edge of the frame, and
is connected by a joint to the floor beam extending into the slab, so that the
spandrel beams are primarily responsible for transferring forces from a slab to
the supporting edge columns.

This research investigates the possibility of using the artificial neural
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networks to model the complicated nonlinear relationship between the various
inputs parameters associated with reinforced concrete spandrel beam and the
actual ultimate strength of the spandrel beam. A multilayered feedforward
backpropagation neural networks are used for this research, which are
implemented using neural network toolbox that is available in MATLAB
version 7.0.0 (2004). This program implements several different neural
network algorithms, including backpropagation algorithm.

The descent gradient backpropagation algorithm was employed for
predicating the ultimate strength of the reinforced concrete spandrel beams.
The optimum topology (which gives least mean square error for both training
and testing with fewer number of epochs) is presented. Thus, the effects of the
parameters, such as the number of hidden layer(s), number of nodes in the
input layer, output layer and hidden layer(s), the pre-process of the training
patterns, initialization weight factors and the selection of the learning rate and
momentum coefficient, on the behaviour of the neural network have been
investigated.

Because of slow convergence of results when using descent gradient
backpropagation, another algorithm which is faster called "resilient
backpropagation algorithm" has been used. The neural network trained with
the resilient backpropagation RPROP algorithm gives better results than that
trained with the steepest descent algorithm with momentum GDM algorithm.
This 1s found from the reduced training time (No. of epoch) and better
mapping of the neural network for the training patterns and generalization for
the testing patterns (not included in the training patterns). It is found that
normalizing the input and target values of the training data by using
Maximum and Minimum normalization method reduces the training time.
Also the initial value of weight factors and biases has greatly influenced the
performance (mean square error) of the network model. The Widro-Hoff
method is found to give a minimum mean square error.

It is found that the best proposed network 1s (6-9-1), [(6) nodes in the
first hidden layer and (9) nodes in the second hidden layer with one output].

The influence of main parameters on the ultimate torsional moment and
behaviour of reinforced concrete spandrel beams in interpolation and
extrapolation of data are studied using the proposed network. The effect of
concrete compressive strength on the ultimate torsional moment of reinforced
concrete spandrel beams is studied. It is found that the increase in
compressive strength from (30 to 48) MPa, increases the ultimate torsional
moment by (40.87) %. Also the increase in ratio of web reinforcement from
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(0.244 to0 0.915) %, increases the ultimate torsional moment by (17.36) %.
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