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AI for Steel Reuse

http://www.terc.org.uk/
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Welcome
Andy Yates, The Engineers Reuse Collective

http://www.terc.org.uk/
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Agenda

• Asselia Katenbayeva: Introduction to the project

• Roy Fishwick: How AI helps stockholders to 
inventory steel and make decisions

• Megan Greig: How AI helps structural engineers

• Kostas Tsavdaridis: Demo and reflections on how 
the AI works

• Q&A (via Slido)

Roy Fishwick
Cleveland Steel and Tubes

Asselia Katenbayeva
ASBP

Megan Greig
Elliott Wood

Kostas Tsavdaridis
Efestos  Hub

http://www.terc.org.uk/
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Introduction to the project

Asselia Katenbayeva
ASBP

http://www.terc.org.uk/




Every reclaimed steel member carries signs of its previous life  

life  (attachments, penetrations, paint degradation, dents, welds, 

welds, and plates). 

For reuse to scale, industry players need clear answers:

• Is this steel member worth recovering?

• What reprocessing work is needed?

• Where can it be re-used efficiently?

The challenge: every member is unique



AI for steel reuse: the team and the projects

AI for Steel 
Reuse

Dr Asselia Katenbayeva
ASBP

Roy Fishwick
Cleveland Steel & Tubes

Dr Michael Sansom
BCSA

Andy Taylor
Thirsk Fabrications

Prof Konstantinos Tsavdaridis
Efestos Hub

Previous project

RE-CELL

Previous project

HARNESS

Current project

STEEL TRIAGE

Current project

ReFACTOR



AI for steel reuse: the team and the projects

AI for Steel 
Reuse

Dr Asselia Katenbayeva
ASBP

Roy Fishwick
Cleveland Steel & Tubes

Dr Michael Sansom
BCSA

Andy Taylor
Thirsk Fabrications

Prof Konstantinos Tsavdaridis
Efestos Hub

Previous project

RE-CELL

Previous project

HARNESS

Current project

STEEL TRIAGE

Current project

ReFACTOR



Dr Asselia Katenbayeva, ASBP

8 Innovate UK projects in 4 years

2022  ARMOUR steel reuse for marine artificial reefs

2023  DISRUPT whole steel reuse supply chain focus 

2023  E-TRACS markings & traceability of reclaimed steel

2024  DISRUPT 2 focus on demolition contractors

2026  RE-CELL cellular beam reuse (AI / computer vision)

2026  HARNESS AI in the fabrication workflow

2026  STEEL TRIAGE AI for steel processing

2027  ReFACTOR AI for steel processing

Alliance for Sustainable Building Products

ASBP members working on steel reuse

Steel stockholder
Cleveland Steel & Tubes

Designers
Heyne Tillet Steel

Elliott Wood

Whitby Wood

Engenuiti

Main contractors
McLaren

Morgan Sindall

Demolition contractors
John F Hunt

Coleman Group

Reuse specialists
Efestos Hub

Reusefully

Material Index



DISRUPT project

• Mobilised the whole steel reuse supply chain: demolition contractors, structural 
engineers, and main contractors



DISRUPT II project
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Roy Fishwick, Cleveland Steel & Tubes

Roy Fishwick
Managing Director, Cleveland Steel & Tubes

• Long-standing supporter of steel reuse, sharing data and knowledge

• Cleveland Steel & Tubes: the UK's largest stockholder of reusable 

steel, with over 45 years' experience in reprocessing surplus steel

• Reused steel supplied to projects including the London Olympic 

Stadium and the Wimbledon No. 1 Court roof



Michael Sansom, BCSA

Dr Michael Sansom
Sustainability Director, BCSA

• Co-author of SCI P427

• EU-funded steel reuse research, including REDUCE and PROGRESS

• Earlier work with Roy, ASBP, and others on a platform matching 

supply and demand for reclaimed steel (Innovate UK, 2015 to 2016)

• Leads the Steel Reuse Working Group at BCSA



Andy Taylor, Thirsk Fabrications

Andy Taylor
Commercial Manager, Thirsk Fabrications

• SME fabricator, and an early adopter of steel reuse, including in 

temporary works and propping

• Co-located with Cleveland Steel & Tubes in Thirsk, so material can be 

shared for the trials and tests

• Brings the SME perspective: reclaimed steel often needs bespoke 

treatment, which may suit SME fabricators well



Efestos Hub

Professor Konstantinos Tsavdaridis
Founder, Efestos Hub; Chair of Structural Engineering, City St George's, University 
of London

• Award-winning tech SME (e.g. TechFest), with R&D backed by 

Innovate UK and Horizon Europe projects

• A team of AI engineers and structural engineers; the only digital 

platform endorsed by BCSA for steel reuse

• Konstantinos is among the world's top 2% of scientists (Stanford 

University and Elsevier list), with 250+ papers and international 

patents
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RE-CELL project

• Conducted 5 site visits and collected image datasets of cellular beams 

• Thankful to Elliott Wood, Severfield, Whitby Wood, and Bywater

RE-CELL project



RE-CELL projectRE-CELL project



HARNESS project

The AI model was trained to recognise attachments, openings, and 

steel members



Where this leads

The ecosystem we have built, the work we have focused on, and our cumulative experience as a 

team now lead to 2 current projects

THE TEAM

PREVIOUS PROJECTS

CURRENT PROJECTS



23

How AI helps stockholders to inventory 
steel and make decisions

Roy Fishwick
Cleveland Steel and Tubes

http://www.terc.org.uk/


AI and Steel Reuse
Roy Fishwick BSC MBA
Managing Director
Cleveland Steel and Tubes Ltd

roy@cleveland-steel.com



• Years of experience

• Trial and error

• Inconsistent outcomes

• Steel and scrap price 
volatility means costs 
need to be accurate

• Complex decision tree

• Labour intensive

Current Process?
Finger in the Air

Trust your Gut?

Inconsistent outcomes

• Different answers each time

• Very hard to teach

• Conservative, low risk approach

• More material lost



• Pre-demolition Audit
• Material on floor prepurchase/reprocessing
• Material in yard
• Material pre despatch for fabrication

What Have We Got?
Inaccessible 

Quantity/Quality “Features” 



What is it Worth?
Is it Some of it Usable?

What is Cost – Waste?What is the Cost – Labour?

Is It Usable?



Can I Sell It?
Accurate Details

CAD/CAM Details

Test Data?

Holes in web

End Plate and Holes

Distance from end

Hole size and spacing

Coating

Size and Length



The Tool and Progress so Far
What Have We Got?

Consistent approach to offset 
variability in steel and scrap prices

Cost model that will allow 
interactive decision making on 
recovery and cost, benefit & return

Detailed output from app inputsAn App that is quick and easy to 
use?

1 2

3 4
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How AI helps structural engineers

Megan Greig
Elliott Wood

http://www.terc.org.uk/
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AI in Steel Reuse
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Material extraction rates?



©Elliott Wood Engineering a Better Society 34

AI tools in industry
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Blockers to steel reuse

Opportunities are lost as design evolves

Speed is prioritised, no time during demolition or post-tender to evaluate reuse

Storage and logistics, the supply chain can be opaque 

Fluctuating stocklists, stock sent through are only a snapshot in time

What do we need to do to the section to get it ready to be used again?



©Elliott Wood Engineering a Better Society 37

What does this mean for engineers?

Unclear stocks and flows make finding supply difficult

Evaluating stock from a donor building takes time 

Time to stock-match is either time or cost prohibitive

‘As new’ vs ‘Good Enough’ fabrication?



©Elliott Wood Engineering a Better Society 38

Availability of Steel
01
Availability of steel

02
Understanding the 
stock

03
Iterating the design

04
Understanding the 
effort
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Iterating the Design
01
Availability of steel

02
Understanding the 
stock

03
Iterating the design

04
Understanding the 
effort
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Understanding the Effort
01
Availability of steel

02
Understanding the 
stock

03
Iterating the design

04
Understanding the 
effort



What’s next?

©Elliott Wood Engineering a Better Society 44
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Demo and reflections on how 
the AI works

Kostas Tsavdaridis
Efestos  Hub

http://www.terc.org.uk/


A I  F O R  S T E E L  R E U S E  ·  1 4  O C T O B E R  2 0 2 6

Steel deserves a 
second life.

Prof. Konstantinos Tsavdaridis, EUR ING, CEng, MIStructE, FICE

Developed by: 

Work with     festos.ai

Endorsed by: 
https://efestos.ai/home



M I S S I O N :  R E S E A R C H  T H A T  S O L V E S  R E A L  P R O B L E M S  

- PhD in Steel Structures
- 2x decades of Chartership (EU/UK)
- European Commission design guidelines
- Drafting EC3 (3rd gen) AI in Steel Structures
- 7 Patents (bridging the gap between 
research and practice)
- International keynotes in Japan, Korea, 
China, US and Europe
- Theory + Practice + Industry Ecosystem



T H E  M A I N  P R O B L E M  I N  S C A L I N G  R E U S E

Reuse work stalls before it reaches you

Hours lost to data
Inventories are rebuilt by hand 
from old drawings before any 
engineering starts.

Enquiries without 
substance
Requests arrive with no member 
list, no condition data and no clear 
client intent.

Projects that never start
Without early evidence the 
developer defaults to scrap, and 
the work disappears.

ēfestos.ai



W H Y  W E  A R E  H E R E

Every match starts from verified 
steel data

ēfestos.ai



I M P R O V E D  W O R K L O A D  &  P I P E L I N E

More reuse projects, with the 
evidence already in hand

ēfestos.ai



Reuse fails on 
disinformation +
fragmentation
The steel is good. What is missing is the record of what it is.

ēfestos.ai



THREE SLOWDOWN FACTORS

Reuse is not difficult because engineers cannot engineer it.
It is difficult because too much engineering time disappears into information work.

That is the bottleneck we are trying to remove.
The repetitive work around it.

01
Recording
What is in the building?

02
Detail
What exactly is this element?

03
Time
Who pays for the back and 
forth?

ēfestos.ai



01  /  WORKFLOW COMPARISON

Site recording
CONVENTIONAL WORKFLOW WITH ēfestos

Pen, paper, Excel, laser scanner ēVision on iPhone or iPad

Labour-intensive and inefficient work. Increased 
post-processing time.

Quick scans capture all details. 



02  /  WORKFLOW COMPARISON

Inventory and analytics
CONVENTIONAL WORKFLOW WITH ēfestos

Long spreadsheets and separate files Platform and digital passports

Maintain lists and reconnect the evidence. Significant 
time loss. Hidden errors.

Structured digital passports, manage stock 
efficiently and component assessments.



03  /  WORKFLOW COMPARISON

Matching available steel to a new project
CONVENTIONAL WORKFLOW WITH ēfestos

Excel models or Grasshopper ēDesign matching

Brings stock details from models and scans 
and project requirements into one matching 
workflow.

Manual and time-consuming work. Project-based 
grasshopper frameworks. 

https://efestos.ai/projects/b6d8f182-dc00-459a-b095-93c5bf9b887a


W H Y  T O  U S E  ē f e s t o s

Laser scanners were built to survey geometry.
Excel was built for accounts.
Grasshopper was built for parametric form.

None of them was built for reuse.

ēfestos.ai



S C A L E  &  E F F I E C I E N C Y  G A I N S

10× What if the same team could 
progress ten times more reuse 
opportunities?

Capture
ēVision · images and video

Understand
ēAnalytics · inventory

Match
ēDesign · candidates

Deliver
the Hub · project team

10× capacity is the direction. It is not a claim of validated 10× productivity.

ēfestos.ai



ALL IN 5 STEPS

From a pile of files to a matched project.

S T E P  1

Drop
Y O U

Drop in PDFs, Excel, IFC 
models, Matterport scans 
and more.

ē fe s t o s .a i

Converts them all into one 
ēStock list. A file changes? 
Drop it again and the list 
updates.

Y O U  S A V E

The re-keying, every 
time

S T E P  2

Manage
Y O U

Select hundreds of 
members at once and 
change them together. 
Share the list with your 
team.

ē fe s t o s .a i

Keeps the chat on the 
stock itself, logged and 
traceable.

Y O U  S A V E

Chasing emails and 
versions

S T E P  3

Analyse
Y O U

Check and modify the 
stock in the workspace, 
your way.

ē fe s t o s .a i

Or ask the AI assistant: it 
runs the routine checks 
and edits for you.

Y O U  S A V E

The repetitive checks

S T E P  4

Match
Y O U

Run ēDesign as often as 
you like: same stock on 
different buildings, or 
different stock on one 
building.

ē fe s t o s .a i

AI-assisted optimisation
finds the best match.

Y O U  G E T

Each run in minutes

S T E P  5  ·  T H E  H U B

Connect
Y O U

Find fabricators, 
stockholders, auditors, 
available stock and new 
projects.

ē fe s t o s .a i

Puts you in front of 
developers looking for 
reuse engineers.

Y O U  G E T

Partners and work, one 
place

You stay in full control. Your data, your decisions, your sign-off. Nothing is handed to anyone else, and no more juggling files and 
companies.



ēVision DEMO





Book for ēfestos DEMO





EARLY EVIDENCE

Early results and the next efficiency targets

4×
Reuse throughput

8 to 32 t/year
+24 t/year

HARNESS / Caunton
Post-trial estimate

10.5×
Faster measurement

40 min to 3.8 min
90.5% less time

30%
Reported recovery 
rate

33%
Less off-cut loss

15% to 10%
5 percentage points lower

HARNESS / Caunton

NEXT PROJECT TARGETS

NEW PROJECTS

Extending gains across
the reuse workflow

>50%
Less inspection time

20-25%
Less unnecessary rework



You stay the 
engineer.
The AI does the legwork. You verify, you certify, you sign.

ēfestos.ai



A I  C A N  F E E L  O V E R W H E L M I N G

Start with one 
project.

ēfestos.ai



N E W  T O  R E U S E

We guide you.
ēMind walks you through your projects, step by step.

E X P E R I E N C E D

Challenge it.
Run a project where you already know the answer. 
Get more confident.

ēfestos.ai



H O W  Y O U  J O I N

Platform entries

Entry #2

Invited to a project
A developer invites you. You work 
inside that project and see every 
shared output. 

Entry #1

Your own account
You run your own projects, per 
project or on a subscription. ēMind 
agents and ēVision run on credits.

Either entry

Listed in the Hub
Your firm appears in the network 
we introduce to developers. 

ēfestos.ai



T H A N K  Y O U  F O R  A T T E N D I N G

Makes engineer’s life easier.

ēfestos.ai · info@efestoshub.com

festos.ai

Book a demo

mailto:info@efestoshub.com


74

Q+A

http://www.terc.org.uk/
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Thank you

http://www.terc.org.uk/
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