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Application of Artificial Neural Network in Preliminary Design of Cable-stayed
Bridge: A Case Study on Rama VIl Bridge, Bangkok, 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, namely the network | (pylen 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 algorithim and the sigmoid transfer
function were applied in training of the networks. All the network models developed were implemented
in C-Language. The determination of the optimum number of hidden nodes, learning rate, and
momentum ratic 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
7/30/2025 ANN to be a viable alternative for preliminary design.of cable-stayed bridge. 20

10



7/30/2025

KANOK-NUKULCHAI, WORSAK | SINGHATIRA),
PRUETHIPONG (2001): An Artificial Neural Network for Conceptual
Design of Cable-Stayed Bridges. Presented at: IABSE

= Conference: Cable-Supported Bridges - Challenging Technical Limits,
Seoul, South Korea, 12-14 June 2001.

A.a3. 97ANA nunynadt 21

9/19/2025

21
Data Sets
Train Data 135
Test Data 52
[1) central span length,
Figure 2.11 Sigmoid Function
[ 2) deck width
[3) number of cable plane ()
pylontype |
| 4) number of span A
/7 é.‘:: | cable arrangement |
[5) type of bridge deck X
5 | heightofpylon |
[ 8) deck material.
| depth of deck |
| sidespanlength |
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Table 6.1 Results from Neural Network Models

Actual NN Results Accuracy
Pylon Height (m.) 148.00 127 60 86.21 %
Deck Depth (m.) 250 * 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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‘Al IS THE NEW ELECTRICITY’

“Just as electricity transformed
almost everything 100 years ago,
today | actually have a hard time
thinking of an industry that | don't

think Al will ‘[rdﬂsfur m in the next
several years.”

Andrew Ng

Former chief scientist at Baidu, Co-founder at Coursera
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(AI as a genius imitator)
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W&nd - World Simulator

Prompt: A stylish woman walks down a Tokyo street filled with warm glowing neon and
animated city signage. She wears a black leather jacket, a long red dress, and black boots,
and carries a black purse. She wears sunglasses and red lipstick. She walks confidently and
casually. The street is damp and reflective, creating a mirror effect of the colorful lights.
Many pedestrians walk about.
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Designed to perform Can behave in a human- Smarter than humans—
specific tasks like way across all tasks the stuff of sci-fi
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(ASI = Artificial Super Intelligence)

(AGI = Artificial General Intelligence)
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(ANI = Artificial Narrow Intelligence)
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GO is far more complex
game than chess — with
10171possible board
configurations. There are
more positions in the
game of Go than there
are atoms in the known
universe
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AlphaGo was
. . Haman Trainer
trained using
mostly expert data AphaGo |
from a human e
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AlphaGo vs 18-Time World Champion

Challenge Match (Best of 5) on March 9-15, 2016
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AlphaGo managed to win the
series of games 4-1

AI D haGLLZ&LO Alpha Go Zero

Starting fromseratch
Geuiaeauesnngud laekildgniinaaulaeuywd

Haman Trainer

Here comes the new
hero — AlphaGo Zero.
It was given a rule
book of Go, and
started exploring
winning strategies by
itself from scratch.
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Alpha Go Zero Alpha Go Zero

AlphaGo Zero learned

by itself from scratch, o e o
thus removing the DeepMifd managed to ledn
constraints of human and win by playing against itself
knowledge. millions of times
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The Telegraph
News Science

& - News - Science

AlphaGo Zero: Google DeepMind
supercomputer learns 3,000 years of
human knowledge in 40 days

BEATS ALPHAGO 100-0 ‘
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— e by
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Artificial General Intelligence (AGl)

What is AGI?

AGI A9 Al ﬁﬁﬁiyzywLﬁsmwim%amﬁaﬂdwwwé
aunsavihurainuasy lddaanizau @mnse
TgvsNa 19uHY ARLTIUINETTN agUSudlian
Audnmndenlnilaniunues

Key Differences from Human Intelligence
Yodaunninaanuyed fe AGH lifianusdn
(Sentience) 38 ANUATEMINIIUALLDS
(Consciousness) dauiuaumm AGI Az e
visehl deduSesanduaniu

% Made with Gamma

#1113 AGI 391U End Game

NNSWRIUIAULDY:

AGI findanunsalunslaulan @115
SNAIAVAAUELNTOA D88 196 DLTEDY

N15851981 WAL

AGI @11150@5 981 UU99R a9 T9917
o 1 Y] | [~4
lUdn1svengiieg193IntsIvessEuu AGl

N158981552W 9N UNTINNG?
STUU AGl @ni50@0ansniulagnss
wustudayauasiouiliogmansy

© W. Kanok-Nukulchai

30



LUUABUNUEL YL A UL Al

When ?77?

NL“UEJ’J‘U’]EUﬂﬂﬂﬂ’I'im’J’] AGI 813
nmsuﬂu%manfnmﬂﬂ )

aansallnauntihl anafady
AelunA55¥ULN

AGl aztAn i uas\uu? Amawanduvida “Yes”

What Consequences?

NANIZNUUDY AGI sJamquJi“mu
anmm Tmmaewmimﬂmﬂiismu
‘mmfammuuawmmmmama6"]

RAY KURZWEIL

World-Famous Futurist
Google's Engineering Director
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Ray Kurzweil SCARY Al Prediction Will Shock You (AGI in 2029, Singularity in 2045)
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SAM ALTMAN DEMIS HASSABIS

CEO
GOOGLE DEEPMIND

CEO
OpenAl

AGI IN 2029 AGIIN203O '2050
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GEOFFREY HINTON §YANN LECUN

2019 Turing Award Winner
(Nobel Prize of computing)

Godfather of Al
2019 Turing Award Winner

(Nobel Prize of computing)

AGI IN 2030-2040 AGI IN 2030'2050
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Al IS NOT ~= | MORNING
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ANDREW NG

Co-Founder Coursera
Adjunct Professor, Stanfi

AGI IN 2050

B Lniversitat
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YOSHUA BENGIO

2019 Turing Award Winner
(Nobel Prize of computing)

AGI IN 2040'2060
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18-May-24 W. Kanok-Nukulchai 65
65
Expert Prediction for the Potential Timeline of Achieving AGI.
Expert Name Affiliation AGI Achieved in Prediction Made In
Ray Kurzweil Director of Engineering at Google 2029 2012
Jirgen Schmidhuber | Computer Scientist, Co-founder, NNAISENSE 2050 2012
Shane Legg Co-founder and Chief Scientist, DeepMind Technologies 2040 2012
Nick Bostrom Philosopher, University of Oxford; Director, Future of 2040-2050 2013
Humanity Institute
Yann LeCun VP & Chief Al Scientist, Facebook; Professor, New York 2030-2050 2016
University
Demis Hassabis Co-founder & CEO, DeepMind, Artificial Intelligence 2030-2050 2017
Researcher
Geoffrey Hinton VP & Engineering Fellow, Google; Emeritus Professor, 2030-2040 2017
University of Toronto
Andrew Ng Co-founder, Coursera; Adjunct Professor, Stanford 2050 2018
University
Ben Goertzel Chief Scientist, Hanson Robotics; Founder, SingularityNET 2030 2018
Stuart Russell Professor, UC Berkeley; Author, "Human Compatible: Al 2050-2100 2019
and the Problem of Controls"
Yoshua Bengio Professor, University of Montreal; Co-founder, Element Al 2040-2060 2019
Elon Musk CEQ, Tesla and SpaceX Before 2030 2020
Sam Altman CEQ, OpenAl By 2030 2021
9/19/2025 66
66
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SINGULARITY

New World Era under ASI
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Bill Gates floats ‘global government' during
discussion of Al regulation with Sam Altman

41



10. nsuasauilutanta’la
AI Leadership Competition

Uszwmalneazugeanuiuilalng ?

9/19/2025

* yNUszmANLeINTallnadza UL
wintunsiaw Al dalugnisudeadunu
871U19 Al

o msudsiuiionnududiau Al sau
Tanonadsunatnsiunavedlan e
Usemananmtingiu Al agnaneiiu
e unalan by

18-May-24 W. Kanok-Nukulchai

Usewmedighinnnu AL agasaslan

Vladimir Putin Says
Whoever Leads in
Artificial Intelligence
Will Rule the World

84

42



9/19/2025

29AUIZNIUVDY yadoyaly
2l o o Lanill dumasiin dmsu
AUIULUNTINAIUN Sl 2 Tdinaauluina Al
LLM szeaulan s S (Data Availability)

waea

wedglvnuiid % S o

Uszaana & < AnnNYestinidy

(Electricity) WauLelo taLia
Useansnmaanasiy
(Algorithm)

85

. @uef%’aga (Data Centers)

v' msfln LLM 536U GPT-4 / Gemini / Claude sindedld gulas
AaumasuLn 1 guddayaiu (hyperscale data center)

v silsguddoya Al 9191l 10,000-30,000 GPUs/TPUs (Heusiaffusiae
LASEYIBAIIATIAN (31A1 1 NVIDIA = $25,000 ~ $30,000)

v UNUSENEnYlng (19U OpenAl, Google, Microsoft) 14 @uéﬂaga
NANYLNINTZANLNUNILAN LBTIUTELIANALATNTZANULEN WALAR
AULEE

9/19/2025 86

86

43



9/19/2025

yundsauitlddeniauddoya
v guddoya Al vunalug 14l 100-300 winzdnd (MW) o
folilos
v gudie o Wleagudifen Mlnlnnneiagdeli druvane

GUVEER

v’ m58in LLM viflsseulvg) (Wu GPT-4) anafull vaneiu
NLINA-32109 (MWh) Tuganaivatgduavdamou

9/19/2025 87

87

POWER CONSUMPTION AND OUTPUT
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After a (weak) AGl is created, how many
months will it be before the first
superintelligent Al is created?

Based on 498 predictions by 218 forecasters

Metaculus
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China’s and US’s Preparedness
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THE HUMAN LIBERATION

Born to run, to climb, to see,

Nature’s wonders, wild and free.

Then came the grind for money and fame,
Caged in cities, a robotic game.

The world of abundance is so bright,

With smart Al working day and night.

No complaints, no bargains, just meet our goal,
Freeing us from the robotic role.

Let robots be robots,

Let humans be human again.

We look up to Al for this transformation.
This is truly a human liberation.

18-May-24

[B7s

BERATION

Then came the grind fw money and fame,
Caged in cities, a robotic game.
**Verse 2**
Lyrics: Worsak Kanok-Nukulchai
Music: Al
Voice: Al
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The Song

WHEN Al RULES THE WORLD.

When Al rules the skies and the land beneath,
How do we find the ground under our feet?
Living in shadows of silicon dreams,

Searching for meaning in digital streams.

(Chorus)

When Al rules the world, where do we stand?
Holding onto humanity, hand in hand.
Asking questions that pierce the digital veil,
Seeking truths in a technologic tale.

In a world where machines dictate the day,
What roles do humans play in this ballet?
Crafting futures with codes and light,

Do we lose ourselves in the endless night?

Lyrics: Worsak Kanok-Nukulchai)
Music: Al
Voice: Al
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