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m' !!eOLUTION: GLOBAL MOMENTUM & SA'S OPPORTUNITY

Global Al Surge in Engineering:

« Al in Construction: $2.93B (2023) ->
~27% annual growth to 2030.

* Generative Al Use: 55% (2023) -> 75%

(2024) of companies.

* Investor Demand: $1 invested -> $3.7

return; 90% urge Al prioritization.

Current and Planned Use of GenAl, 2023 versus 2024

2023

(Percentage of respondents)

2024

South Africa's Awakening:

Gauteng's construction: "Quieter
revolution" with Al tools.

National Al Institute (AlISA) launched
(2022): Govt calls Al "most transformative

tool," emphasizes re-skilling.

The Opportunity for SA Civil Engineers:
» Localize global Al for SA challenges:

transport, housing, smart infrastructure.
* Augment human expertise for better,

faster outcomes.



DEMYSTIFYING THE TOOLS - EWA & LLMs

Large Language Models (LLMs)

* Al systems trained on vast text & code datasets (e.g., ChatGPT,
Code Llama).

« Capable of understanding, generating, and summarizing human-
like language & code.

Summarize Interact with
. standards and Drafting .
/Explain Minutes
manuals Reports

Knowledge Documentation
Retrieval & Reporting

Idea Generation Communication

. . Simplifying Assisting with basic
[ Brainstorming ] [technicallanguage I coding/scripting

E{Gcrman.\")

Youtube: 3Blue1Brown

) - E(Germany)




-!M!! | IFYING THE TOOLS - EWA & LLMs

Engineering Workflow Automation (EWA)

Using digital technologies (software, robotics, Al) to perform routine or complex engineering tasks with minimal human intervention.

[

Generative BIM Autonomous Al-Powered
Design Equipment Scheduling

Planning Construction
& Design & Site

Operations &
Maintenance

[ SmartloT ] [ Predictive J

Sensors Maintenance
%/’H‘@J;""'
e vy ey T T
“ «~~-\_.,.D<g‘\\ l f .,-_K'\ > 'g
("@f" e gl=\ e~ s, “k 8
9 e = =il 1
=) CR!
Kﬂ ) S 'ip’ ‘_:'3‘ { Q

Original

Optimised
Through
Automation

Work Flow optimisation illustration (series of tasks)

1 2 3

< q

Time Saved = Money Made
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AI-POWERED DESIGN & SMARTER PLANNING

Generative Design & Optimization

« Al rapidly generates multiple design options (site layouts,
structures) under constraints.

« Tools: Autodesk Civil 3D, Bentley OpenRoads (Al-enhanced

features), and Rhino.

y g % . _ by LIDesignExplorer e
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!!H! AUTOMATING DOCUMENTATION & COMPLIANCE

Accelerated Report, Specification Drafting, Knowledge Retrieval, Enhanced Communication & Stakeholder Engagement

LLMs can generate professional, structured documents based on minimal input—be it bullet points, site notes, or raw tabular data. Engineers

can now draft initial versions of design reports, method statements, or EIA summaries in a fraction of the usual time.

LLMs can quickly interpret and summarise complex codes like SANS, COLTO, or local municipal bylaws. For instance, you can ask an LLM

to “summarise the drainage requirements under SANS 2001-CS1” or generate a checklist based on TMH9 for materials testing.

One of the lesser-known strengths of LLMs is their ability to translate technical content into plain language—making engineering outputs
more accessible to clients, municipalities, and the public. Whether it's a community engagement summary or a client briefing, LLMs help

tailor communication to the audience.

/ Ability to rapidly and efficiently generate numerous potential solutions
Al as a Design Assistant > Automation of many tedious engineering process tasks
\ Potential for designing more innovative solutions than those devised solely by human

engineers

Burns & McDonnell (2023) LLMs in Technical Documentation, Engineering Innovation Series.



S AUTOMATING

Automation of many tedious engineering process tasks (Case Study 1)

POF Dewgerd{u

.

Adobe

.
=

Adobe Adobe

.

Adobe

The data is sent

to the LLM rec::/(z:?:sr:ﬂsthe
backend and

LLM backend and
post processed to
be saved in a CSV

Processing 10 Files

asked to

Processing 160 Pages p.rocesse.s the
information.




MATING

Start: User provides folder
of PDF traffic reports

Automation of many tedious engineering process
tasks (Case Study 1)

A

Read each PDF file

Extract text using PDF
reader

!

Send text to ChatGPT
(OpenAI)

!

ChatGPT generates traffic
data table (e.g., ADT, truck
%, site info)

|

Is the result valid?

No

v

Ask ChatGPT to fix the
errors (self-correction)

v

Check corrected table again




MATING

v

Ask ChatGPT to fix the

Automation of many tedious engineering process errors (self-correction)
tasks (Case Study 1) ¥

Check corrected table again

No

v

Add a blank error row with

fes filename

e o

Save structured data to
CsV file

!

Repeat for all PDF files

I

Combine all data into one
final CSV file

|

Done: Clean, structured
traffic data available for
analysis




LLMS AUTOMATING

Automation of many tedious engineering process tasks (Case Study 1)




!!OPOSED MODEL OF INTIGRATING LLMs IN AUTOMATING

The use of LLM agents

Short-term memoary Long-term memaory

3 )
|

[ Short-Term MemoryJ [ Long-Term Memd

] Calendar _ 4 4’
Calendar() Memory |—-—-- gt e e . Calc?ator_-
calculatox () : § )i
alculatox() Reflection ——=
CodeInterpreter() < Tools Agent = Planning # Self-critics
Search () |+ : Chain of thoughts
I
...more & -=| Action Subgoal decomposition




ASSOCIATED WITH THE WRONG USE OF LLMS

It’s a tool not a replacement to critical thinking.

A recent MIT study suggests that over-reliance on Al tools like ChatGPT may reduce cognitive engagement and critical
thinking, but researchers argue this effect depends more on how Al is used than on the technology itself.

The experiment was simple: I higher
Group 1: No tools (just brain)

Group 2: Google search

Group 3: ChatGPT (GPT-40)

All students wrote 3 essays. Band

Some switched tools in

session 4.Meanwhile, EEG I
scanners tracked live brain
activity.




!‘!!! !SSOCIATED WITH THE WRONG USE OF LLMS

No LLM/GPT/AI With LLM/GPT/AI

Task Difficulty Task Difficulty

Learning Learning




When we outsource our thinking, what remains?




Accelerated Script
(programming)

KNOWLEDGE

More time for

Generate numerous
potential solutions

analytical thinking,
less time on admin
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