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Alsidig grundmodel

Bedre input = Bedre forudsigelse

Datalinjer
Prea cision

Parametre

 Kornsterrelsesfordeling og kornform af

tilslag
 Blandertype og tid

* Termodynamisk modellering
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Udfordring:
Mangelpa data, iser for:
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Losningsmetode:

Prae processering via kvadratrodsmodel
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S. Fjendbo et al., M&S, 21, The square root method for chloride ingress prediction — Applicability and limitations

* Preprocessering: Dataset lavet tidsuafha ngig ved at erstatte hver indtrengningsdybde (X..(cr,t)) med den
ngdvendige indtrengningsparameter (a..(cr)) for at opnd den péd den tilherende eksponeringstid (t).

Vt3
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Pre processeret datasaet og ML step

Name Eqv_wc Cement FlyAsh SilicaFume SlagCemer Total w TemperatiSalinity  Maturity air SubTid  ExposuretDepth Conc d.,
F-A 04 365 0 0 0 365 146 9 7 45 5,8 1 5 7,5 0,44853
F-A 04 365 0 0 0 365 146 9 7 45 58 1 5 10,5 0,406304
F-A 0,4 365 0 0 0 365 146 9 7 45 538 1 5 14 0,321466
F-A 04 365 0 0 0 365 146 9 7 45 58 1 5 0,264236
F-A 0,4 365 0 0 0 365 146 9 7 45 58 1 5 0,210976
F-A 04 365 0 0 0 365 146 9 7 45 58 1 0,151929
F-A 04 365 0 0 0 365 146 9 7 45 58 1 0,101

t x(cr,t)
xcr(cr» t) B bcr(cr)

ac(cr) =

Vit

* Nu kan ML modeller forudsige a_, eller kloridkoncentration ud fra de gvrige parametre

* Endelig kan kloridprofil for en ensket alder bestemmes ved efterbehandling

xcr(crnr t) = A (CTy) X \/a'bcr(crn)

* b..(cr,) fastlagt empirisk

Danish Technological Institute
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Hvor godt kan ML modellen forudsige disse kloridprofiler?
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* Validering foretaget uden brug af historiske kloridprofiler fra disse broer.

* Forudsigelse bygger pa betonsammensa&tning og eksponeringsmiljo.

=]
0o
o
00

——Real A
Real B
—o—ML

Alssund 31 years —*—Real A
CEM | Real B

Farg 30 years —*—Real A

23% Fly ash Real B
—+— ML model

Vejlefjord 34 years
Slagge

o
ol

Total chloride [wt% of concrete]
© ¢
™

Total chloride [wt% of concrete]
o o
IS o

—+—ML model

o
N
o
N

F

P—

20.0 40.0 60.0 80.0 100.0 0.0 20.0 40.0 60.0 80.0 0,0 20,0 40,0 60,0 80,0
Depth [mm] Depth [mm] Depth [mm]

o
o

* Metode anvendelig 1 designstadie
* Anvendelighed begrensettilrammer idataset

S. Fjendbo, fib, ‘23, Prediction of Chloride Ingress Profiles in Concrete by Machine Learning. Danish Technological Institute



Machine learning
+svermintelligens
-baserede
metaheuristiske
algoritmer
+(Multi)objective
optimization

Forslag tiloptimerede recepter
med gnskede egenskaber
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Afgrensning af sogefelt
(min, max eller interval)

Mélfunktion
Bl E M NTENSE i g o oy (Storst eller

Datasaet

« Malte egenskaber . Trykstyrke mindst mulig)
o Udstyr SR R * Trykstyrke
MR Bro cesparamitlse R G * Kostpris

* Ramaterialepris+CO, Kloridm igration  CO, aftryk

* Fysiskmeningog
begre&nsning til

interpolering
 Forhold
» liwfetval

* Rumfang

Receptforslag forbedret ift. ansker, der
overholder krav og giver fysisk mening

Metaheuristiske algoritmer

* Genetic algorithm

e Ant Colony Optimization

e Bat Algorithm

e Firefly algorithm

e Beattle antennae search

e Particle swarm optimization



Afgrensning af sogefelt
(min. max eller interval)
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Algorithm Approach."” Buildings 13.7 (2023): 1815.
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Retrieval Augmented Generation, Chadka, Aman and Jain, Vingja, Distilled Al
2020, https.//7aman.ai
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Input:

Bl Fort=l mig hvilke skader, der ses pa billedet. Foresla udbedringsforslag og link til rapporter, der omhandler lignende skade
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Baseret pa billedet og de tilgaengelige rapporter kan jeg identificere felgende skader og foresla udbedringsforslag:

1. Skader observeret pa billedet:
o Afskalning af beton langs altanens forkant
o Eksponeret og korroderet armering
o Revnedannelse i betonen
2. Arsager til skaderne: Ifelge rapporterne er den mest sandsynlige arsag til disse skader karbonatiseringsinitieret korrosion af armeringen}
Dette skyldes, at karbonatiseringsfronten har naet armeringen, iszr i omrader med reduceret daklag, som f.eks. langs altanens kanter.

3. Udbedringsforslag: a) Lokal reparation:
o Borthugning af les og revnet beton til hard og klingende beton og til uskadet armering.
o Afrensning og korrosionsbeskyttelse af eksponeret armering.
o Udsatning med egnet reparationsmertel, evt. med forudgaende pafering af korrosionsinhibitor.
b) Overfladebehandling:
o Pafering af karbonatiseringsbremsende maling eller syumme pa altanens underside.
o Udlaegning af vandtaet membran pa oversiden, som feres ned over forkanterne og ca. 10-15 cm ind pa altanens underside.

c) Langsigtet vedligehold:
o Lebende inspektion og reparation af nye skader, iszer langs altanens kanter.
o Overvejelse af fuldstaendig udskiftning af beton omkring armeringen i altanens forkanter for at forhindre fremtidige afskalninger.

4. Tidshorisont for udbedring: Det anbefales at udfere reparationer inden for en kortere tidshorisont for at forhindre yderligere
nedbrydning. For langsigtet beskyttelse anbefales det at pafere karbonatiseringsbremsende behandling inden for 5-15 ar, athangigt af
altanens nuvaerende tilstand.

5. Vigtighed af udbedring: Selvom korrosion pa armering i undersiden langs altanernes kanter ikke vurderes at vaere kritisk for altanernes
baereevne, kan nedfald af betonstykker udgere en sikkerhedsrisiko for personer under altanerne. Derfor er det vigtigt at adressere
skaderne.

de skade

Det er vigtigt at bemaerke, at alle reparationer ber udferes i henhold til EN 1504, og der ber anvendes CE-maerkede produkter. Det anbefales
ogsa at konsultere en fagekspert for en detaljeret vurdering og udarbejdelse af en specifik reparationsplan for den pagzeldende altan.  Technological Institute



EU Topic Screener

Activate assistant: EU Topic Screener

This tool is designed to help you quickly get a sense of whether a Horizon Europe
topic is right for you. It will generate an accessible summary of the topic based on

the EU's Fundinﬁ and Tenders Portal, translatinﬁ EU 'arﬁcm into English.

Note that the summaries generated by this tool can contain ommissions or
hallucinations, so you should always check the original topic text on the EU's
Funding and Tenders Portal before starting a proposal.

Please provide an EU Horizon topic title or 1D:

Ccrncretc—:{

Select your topic

HORIZON-EIC-2024-PATHFINDERCHALLENGES-01-02 - Towards cement and concrete as v

ooo’

[==]=]

Topic summary Copy

Topic Summary

The goal of this topic is to develop innovative technologies that transform cement and concrete into
carbon sinks, thereby significantly reducing or even negating their carbon emissions. Projects should:

s Develop advanced technologies that alter existing binder technologies with low-carbon alternatives
and innovative curing processes.

e Innovate in the efficient use of clinker in cement and cement in concrete compositions.

e Explore novel reinforcement technologies and synthetic aggregates for enhanced carbon capture
and storage.

¢ (reate technologies that eliminate or significantly reduce fossil fuel usage in cement production.

s Employ computational material science and data-driven approaches to support and accelerate
breakthroughs in cementitious materials.

Proposal Conditions Cop

Proposal Conditions

* Proposals must meet general and specific eligibility requirements.

s Consortia must include independent legal entities from different Member States or Associated
Countries.

e Single beneficiary projects cannot include mid-caps and larger companies.

» Proposal sections on Excellence, Impact, and Implementation limited to 30 A4 pages.

¢ Evaluation outcome within 5 months; grant agreement signed within 8 months.

Danish Technological Institute



Minute Master

Activate assistant: EU Minute Master
Transskribering fra f.eks. Teams

Select a docgAtanscript file and press Generate
‘ Veelg fil |Der er ikke valgt nogen fil

Meeting type Meeting language
nternal meeting hd English

Internal meetings will receive a copy of the transcript as an attachment. E
meetings do not.

Generate

Generate

jhau@teknologisk.dk; lukm@teknologisk.dk; jfor@teknologisk.dk; rih@teknologisk.dk; para@teknologisk.dk; osv@teknologisk.dk

Progress Update on EU Project Tools and Future Plans

Dear Participants,
below you will find a summary of our recent meeting and the action points arising.

Meeting Summary

In our meeting, we reviewed the progress of several modules. We confirmed that Module 1, the topic summarizer, is ready for
external testing. Emil has completed the final checks, and we plan to send it to the centers this afternoon. We discussed the ongoing
development of the open science drafter, which aims to help draft ons of Horizon proposals. The workflow is being rev

include a questioning ph and word integration is expected nex . We xplored the meeting

integrates with Outlook for generating meeting summaries and action points. We agreed to focus on polishing Modules 1, 2

before the upcoming presentation at the Chef seminar and Dajne event. Lastly, we co ed using the Cordis databas

partner finder tool and discussed the potential for future dissemination and training sessions to encourage tool adoption.

Action Points Arising
High Priority:

= Luke John Murphy
0 on Point 1: Send module one, the topic summarizer, to the centers for testing this afternoon.

rale Al [ (. c al . a - '

inute M
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Vivar igennem:

* Machine learning (Al pa tal)

* Bestemmelse afbetonegenskaber

* Inden for datagrundlag

[ ]
 Uden for datagrundlag ved kombination med model Op S u m m e r ln g

* Optimeret receptforslag ved metaheuristisk algoritme + multi objective
optimization

* Computer vision (Al pa billeder)
* Detektering af defekter pd vandtarn

* Naturallanguage processing (Al pé tekst)
* Dokumentsggning
* EU Topic Screener

e Minute Master




Simon Ejendbo; Consultant,
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