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The authors are to be congratulated for applying back- jiaration is plotted for the determination of peak stress as shown
propagation neural networ®PN) to determine the compressive  para ip Fig. 1. Even though 150,000 epochs are necessary for
strength and strain of circular concrete columns. However the convergence, the computer time is less compareBRbI since
discussers would like to point out the following. only one hidden neuron is used in this architecture.

The authors have used the architecture of 7-2-2, 7-3-2, and g 2 here shows the correlation of peak stress obtained by
7-4-2. The determination of number of neurons in the hidden g NNwith experimental data of the authors and the comparison
layers is based on trial-and-error procedure and the authors havgs quite good with a correlation coefficient of 0.98151. Another
limited the hidden neurons to four. The discussers have used Sexdvantage of this method is that the peak stress can be written in

qguential learning neural networlSLNN originally proposed by equation form in terms of other input variables as
Zhang and Morrig1998) for the experimental data given by the

authors. It uses a single hidden neuron with the Sigmoidal learn- _0.67792
ing law and linear learning law for input and output layers. Out of 87 14+¢” @
38 data sets given in the original Table 2, the odd-numbered data
is used for training and the even-numbered data sets for testing Where
The network is trained for 150,000 epochs with a learning rate of | _ _
0.6 and a gamma value of 0.000001 and using an orthogonaliza- 1 =10.336%, - 1.0840%, + 4.785185 + 7.3968%, + 4.3238%;
tion procedure. The reader may refer to the paper by Zhang and ~ +0.447@; + 8.0025%, - 12.4487 2
Morris (1998 and Rajasekaran and Amalrgg002 for further
details. The procedure uses two networks separately; one for pealél_
stress and the other for strain at peak stress.

The network consists of seven input neurons with a bias neu-
ron; one hidden neuron and one output neuifon peak stress or 050

Fig. 3 shows the correlation of strain at peak stress obtained by
NNwith experimental values of the authors and the comparison

strain at peak stress as the case mgy Bee error rate versus log :
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is quite good with a correlation coefficient of 0.93825. The strain B .
at peak stress is also obtained in equation form in terms of inputs Closure to “Neural Network Modeling of

as Confined Compressive Strength and Strain
4.812742 of Circular Concrete Columns” by Andres
T T ) W. C. Oreta and Kazuhiko Kawashima
where April 2003, Vol. 129, No. 4, pp. 554—561.

DOI: 10.1061(ASCE)0733-94452004129:4554)

J=-2.7954%, - 0.6741Z, + 0.1582%, - 1.12602,

Andres W. C. Oreta®
+3.82462%; - 1.52579%; - 0.99529%, — 2.251302 (4)

Associate Professor, Dept. of Civil Engineering, De La Salle Univ., 2401

The nondimensional parametefsare defined as Taft Ave., Manila 1104, Philippines. E-mail: andyoreta@yahoo.com
f/-10 d-150 H - 500 We appreciate the interest of the discussers in our paper. The
€= T; 2= 450 ;&% 1500 discussers proposed using the sequential learning neural network
(SLNN) for predicting the peak stress and strain at peak stress
_ fyn— 150 _ps—0.1 _s-10 separately. The advantage of the SLNN approach is that the mod-
4= ;250 v &= 49 €= 230 (5) els can easily be expressed in equation form although this is also
possible in the back-propagation netw@dBPN) but the equations
p . -10 e —0.2 may be longer. The writers limited their model to four since the
_ Fcc, _ _Ccc . _ “cc . . . . . g s
&= 7—_5,&; =760 &= 58 main objective is to develop the simplest artificial neural network

(ANN) model using BPN, which can reasonably simulate the be-
The authors claim that the maximum errors fgrare 4.18 and  havior of confined circular columns. The N 7-4-2 model produced
4.01 MPa for peak stress for trained and test data and 0.137 andycceptaple estimates with Pearson product moment correlation
0.79% for the _trz?uned _and test data respectively for strain at peakcoefficients(R) for the peak stress of 0.991fraining data and
3?2?23.sIrZessoinsgIAlalaEljghgnigo':r\:z tehr(reoftifzsl\/cl)lisg MPa, the Iore'0.9888(test dataand for strain at peak stress of 0.97@2ining
' datg and 0.9717(test data Moreover, the N 7-4-2 model also

For the artificial neural network model simulation for tlSe i )
column has proportions! =21 MPa, which is wrongly printed produced a more acceptable behavior compared to those with two

icC

and it should bef/=21 MPa. The same thing is also true for the and three hidden nodes as shown in the original Fig. 4. A model
M column. TheBPN in the authors implementation was trained With four hidden nodes is acceptable considering the limited num-
using stresses within the range of 19.3 to 54 MPa. In the discuss-ber of data. Comparing ANN models using error metrics such as
ers’ experience, predicting stress magnitudes outside the rangemean absolute error, root mean squared errdt isrnot sufficient
used in training the neural network may cause questionable re-to say that the model is superior. The final test in accepting a
sults. It should be very beneficial to hear the authors’ comments model can be done through parametric studies. The predictions of
regarding neural network predictions of stress outside the (&nge  the model beyond the training range may be questionable because
used in training. N accuracy cannot be checked. However, this can be verified quali-
The dlSCUSSG!’S have glemonstrate_d the capability and th? ad7[a'[ively from parametric studies as shown in the original Fig. 4

vantage ofSLNNin modeling the confined concrete compressive o

where the N 7-4-2 gave a better generalization and produces more

strength and strain of circular concrete columns. - -
The discussers thank the management and the Principal Dr. S_reahsnc predictions than the other o modelé 7-2-2 and N

Vijayarangan of PSG College of Technology for giving us the 7-3-2). The writers, however, recommend the use of the present

necessary facilities for writing this discussion. model within the training range only.
The prediction errors for the N 7-4-2 model in the original

Table 5 can be verified using Table 2 and Fig. 2 from the original
References paper. For example, the data point M¢@xperimental stress
=40 MPa and predicted stress=44 MiRaTable 2 corresponds to
Rajasekaran, S., and Amalraj, R002. “Predictions of design param-  a percentage error of 10% and to the maximum e(ebout
eters in civil engineering problems using SLNN with a single hidden 4.0 MPa in Table pfor the test data. This point can be found in

RBF neuron.”Comput. Struct. 80, 2495-2505. . . . T .
Zhang, J., and Morris, A. J1998. “A sequential learning approach for the original Fig. 2 as a point under N 7-4-2 TEST. In the original

single hidden layer neural networksyeural Networks 11(1), 65—80. Fig. 4, the vqum(-‘ftric steel ratigs als? Ve_‘ries’ S_inceps
=wd?/dswhered= diameter of the lateral tis=tie spacing, and

d=concrete core diameter. The core is the part of the section en-

closed by the center lines of the perimeter spiral or hoop.
Erratum: In the parametric studies of S and M columig,

=21 MPa and ;=30 MPa should be replaced fy=21 MPa and

f;=30 MPa, respectively.
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