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ANN = Artificial Neural Network
= Neural Net (LAgULUULASDUIYENDY)
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Application of Artificial Neural Network in Preliminary Design of Cable-stayed
Bridge: A Case Study on Rama VIII Bridge. Banakok, Thailand

Worsak Kanok-Nukulchai Pruethipong Singhatiraj
Professor Doctoral Student
School of Civil Engineering School of Civil Engineering
Asian Institute of Technology Asian Institute of Technology
Pathumthani, Thailand Pathumthani, Thailand
Abstract

In the design of a cable-stayed bridge, the preliminary design stage is mainly a creative, experiential
process that involves the choice of pylon type, cable arrangement, determination of the height of pylon,
depth of deck, and side span length of the structure. An experienced engineer is likely to carry out this
stage more quickly than does an inexperienced one. To achieve minimum expenditure for materials and
construction, this stage becomes a looped optimization decision-making process. Hence a good
predesign will reduce the number of redesign cycles. To solve this problem, five types of artificial neural
network models were developed, hamely the network | (pylon height predicting); network Il (deck depth
predicting); and network Ill (side span predicting); network IV (cable type predicting); and network V
(pylon type predicting). A standard back-propagation learning algorithm and the sigmoid transfer
function were applied in training of the networks. All the network models developed were implemented
iIn C-Language. The determination of the optimum number of hidden nodes, learning rate, and
momentum ratio were relied on trial and error basis. Based on the goodness of fit statistics on the
study, it was found that the developed networks were able to distinguish patterns in the testing data that
were different from the training data. To demonstrate the effectiveness of the proposed methodology in
real structure, the 300 m. main span structure of Rama VIII bridge, a two-span cable-stayed bridge,
presently under construction in Bangkok is selected as an example. In conclusion, this study showed
ANN to be a viable alternative for preliminary désignofcéble-stayed bridge.
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Data Sets
Train Data 135
Test Data 52

1) central span length,
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2) deck width

Figure 2.11 Sigmoid Function

pylon type

cable arrangement

height of pylon

6) deck material.
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Table 6.1 Results from Neural Network Models

Actual NN Results Accuracy
Pylon Height (m.) 148.00 12760 80.21 %
Deck Depth (m.) 2.50 * 348 61.00 %
Side Span (m.) 175.00 186.70 93.30 %
Cable Arrangement RADIAL RADIAL 100.00 %
Pylon Type A A 100.00 %

* Note: BMA limits the depth of deck not greater than 2.50 m. for the reason of navigation clearance
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1. AU TLUAT 9N (Better Planning Accuracy)
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3. fnaulaldisuasiaiug1893u (Faster & Smarter Decisions)

4. @UaINNITVNNUTIAULUY Digital Collaboration Dashboard
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@ Getting Started [ 0-GENAI [ AIT [ ALEXOPHIA [ COMPUTER/SOFT.. [ Cu/scll [ EDUCATION [ HEALTH 3 All Bookmarks
. . . . . - see "‘
Al in Engineering Project Management A Analytics | (3) Share = | #8 Settings = R0 i ()P
rces 1l Chat = Studio l
+ Add < Discover Audio Overview '0)
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el e Q i ) i i Create an Audio Overview in more languages!
Al for PM by Worsak.pdf
1 source . -
Deep Dive conversation
This source explores the integration of artificial intelligence (Al) into engineering project
management, highlighting its definition, unique characteristics, and prevailing challenges. It
enumerates specific Al technologies applicable to this field, such as Machine Learning and Customize Generate
Generative Al, and explains why Al adoption is beneficial, citing improved planning accuracy and
automation. The document also addresses obstacles to Al implementation, including resistance to
change and high initial costs, while providing concrete examples of Al's cost-saving impact in Notes
construction projects. Finally, it discusses ethical considerations, the extent to which engineers
should trust Al analysis, and future Al trends, offering guidance for new engineers and a list of Al
. + Add note
tools relevant to project management.
©n Study guide & Briefing doc
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= .
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