Kiertotalot-innovation challenge

Operating model to reuse primary
structures from buildings

Laura Kainulainen
16.6.2026

RAMBGOLL gt



The frame has the most significant impact on CO,
emissions from construction

End of life
cycle (C)

T Facade

Use face (B) HVAC

Load bearing

structures
65Y% i
- Surface materials
325 CO,e/m? e Underground
p—— structures

Construction

(A)

50 % of emissions are created by load

bearing structures (approx. 150 kgCO,e/m?)

Ramboll



Current demolition survey An operating model and methods

R ———— are needed that allow tlm_e to
S “ - prepare for the reuse of primary

Purkukartoitus siséltda haitta-ainekartoituksen ja -tutkimukset seka purkumateriaaliselvi-
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PURKUKARTOITUS
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Vaaralliset aineet: Arvio purkamisessa
mitd, missd, maara syntyvien tavanomaisten
jatteiden maaristad
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Everything is reported in

this survey: "columns and
furniture”.
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Purkukartoitus — opas laatijalle



https://julkaisut.valtioneuvosto.fi/items/a2b78327-2c8a-4752-9c28-718c6a99bb28

New operating model to enhance reuse of structural components
without full deconstruction surveys

Al-automated process
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Manual mapping

 Manual reuse survey for three different buildings and their
primary structures.

» Health and social services building (later SOTE-building)
» 134 steel columns, 180 HCS, 14 precast concrete columns

 Daycare centre

« 91 HCS, 41 precast concrete beams, but only 9 reusable,
32 precast concrete columns, but only 8 reusable

» School building
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« 380 HCS, over 100 precast concrete beams, but only 16 |

reusable, over 50 precast concrete columns, but only few
reusable, steel arch beams 7.
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LAHTOTIETOAINEISTO: UUDELLEENKAYTETTAVYYS:
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Julkisivujen kuntotutkimus, WSP Finland Oy, 18.11.2020 ulkokuoret eivat tayta nykymaadrayksia ja ne todennakoisesti tulee poistaa, mikali palkkeja halutaan
Radonmittausraportti. STUK. 26.5.2020 uudelleenkayttaa. Palkkien toimintaperiaate ilman ulkokuorta tulee varmistaa. Siten potentiaalisimpia

uudelleenkaytettavia palkkeja ovat keskiosan leukapalkit 9 kpl 465x350...600 mm, L 5560...5930 mm.
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- Soveltuvuus uudelleenkayttokohteeseen tulisi arvioida arkkitehdin ja rakennesuunnittelijan



Classification of reuse
potential

 All of the client's future demolition
projects in the same view

» The potential of different buildings is
identified, and the most potential can be
classified and picked up earlier in the
future for the "process".

 The goal is not necessarily to make a
“go-no go” decision to promote reuse,
because different buildings may have
potential for different building
components

» Tool that can be filled as new demolition
projects occurs,

» Updating also the estimated demolition time
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KANTAVIEN RAKENTEIDEN UUDELLEENKAYTTOPOTENTIAALIN LUOKITTELU

KOHTEET SELITEOSA
i Kohtalainen, tarvitsee Heikk
Tarkasteltava aihe lisstietojalvaihtelee
Vuosien 1370-
Rakennusvuos Vuoden 2004 slkeen hempi kuin 1370 ';%u':" ;“éu
walil
Ru Sysin tailsk R in
Kohteen runkorakenne cgsin 3 Runko paikalla rakennettu Hyws
‘ o Puurunko, tillirunke tai Byt 7 !
Runkorakenteen padmateriaali Betonielementti, tersisrunko ek ek (il Paikalla valettu betoni Hyvs
Jonkin verran. Tietoja l5ytyy,
Rakenteista sastavilla olev
e Sk Suuri mutta myss olennaisia tietoja wshan Hyvs
Ishtotietojen maara e
kennuksenkiwsstisicle  Rakennuksen ksytésts onvoinut
Rak i st aihed wiioita kantaville aiheutua vauiioita kantaville Rakennuksen kaytsts tiedetssn
akennuksen kiyttotavan vaikutus
s g rakenteille (esim rakenteille (esim aiheutuneen vaurioita kantaville Hyvs
b o asuinrakennus tai lsmpévoimalitos, teclliset rakenteile (esim. dipalo)
toimistorakennus)
e S Tutkimuksissa havaittu haitta-
Tutkimuksissa ei ole |Bydetty : — S e
o A 2 Tutkimuksia ei ole tehty. aineita tai vaurioita, jotka
haitta-aineita tai vaurioita. H i
- AT T cc5r e Rakennuksessa voi kantaviarakennusosia.
Vk - PR i i rakennusvuoden jaftai Rakennukse: i Hyus
vaiku lleen n = -
VLR KTy : rakennustyypin perusteella rakennusvuoden jalta)
rakennustyypin perusteella ole 3 4 f
Ol e esiintys joitakin haitta-aineita. rakennustyypin perusteella
esiintyi palion haitta-aineita.
MATERIAALIKOHTAINEN ARVIO
% % Kohtalainen, tarvitsee Heikk
Betonielementit Hywd lisatietoja g
= - . i
Toistuvien rakennusosien maaré . - vihainen, vain yksittsisis
" s, i SO kpl kohalainen, yli 10 kpl Hyva
kpl AL P . R samanlaisia
Materiaalitietoja laytyy laytyy I5ytyy osittain eilsydy Laytyy
Ontelolaatoista Laytyy |
valmistuspiirustukset [punostetut  16ytyy Iaytyy osittain eilsydy Léytyy osittain
lap pupirustukset)
- Jonkin verran toistuvaa pituutts,
Palion toi " ytyy hajanaisi; shain,
pituudet pagosin yli Sm, paikoista, p&s (SEETH ol ilvgsn heil
Ontelolaattojen hyodynnetta s e % ™ P T . t "“a
S "W Jaattakentst ovat ehiis, osa ontelolaatoista on lyhytts hyédynnetsvis, palion
pintarakenteet tiedossa (alle 5 m) pir k ei ksi.
tiedossa
Parsista Wty IBytyy laytyy osittain eilsydy Lagtyy
rakennepiirustukset
Jonkin verran toistuvaa
g T o Suurin osa pilareista eri kokoisia Kohtalainen,
Pilarien hybdynnettavyys Palion wuudet ovat e i ekl sateig
ov 1t tiet
wahsisis "
Lkei g
Patimista iOytyy By Iéytyy osittain eilsydy Laytyy
rakennepiirustukset
Jonk toist
: ; i exbrslaniaell e Suurin osa palkeista eri kokoisia Kohalainen,
Palkkien hybdynnettivyys Palion p tai - g e
ushaisia !
= = _ Kohtalainen, kohdetta tulee tutkia
UUDELLEENKAYTETTAVI Hya : Heikko KOHDE 1 KOHDE 2 KOHDE 3
T i tarkemmin
.

Rakennuksesta on
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jotka hyodynnettavissa

SUUNNITELTU PURKUAJANKOHTA
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Al-automated process

 An Al-based classification tool is developed, that carries out the preliminary with the help of artificial
intelligence

Several versions of the tool have been made during the project during the process and assessed, how it helps
the best the expert and how reliable information it provides.

Necessary
data
extraction

Document Document

classification processing

The project compared the accuracy of the reports prepared by the manual and the artificial intelligence tool.
Al-Tool:

Identified the same building parts, including some others that cannot be considered potential.

The same building quotients were reached with quite good accuracy, same range.

There were still individual errors in the identification of the data
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Workshop 1 & 2

« Workshop 1 concentrated to recognize those phases in both demolition project and new construction
projects, that can enhance and hinder the reuse of structural components.

* The most significant notes considered the timetable especially in the demolition project and the uncertainty
where the reuse is possible with these components. In new construction project the beginning of the projects
was emphasized and decision-making process: are the strategic goal concrete enough and does everybody
know who has the authority to make decisions in this new matter?

« Workshop 2: Case NEW daycare center: How the reuse is possible in this project:

» Hollow-core slabs from day care center and school were identified as particularly suitable for utilization in the
building components complementing the steel columns of SOTE-building. Possibly also Day care building’s
best-suited precast concrete beams and columns.

» Before the final decision on detachment, more detailed information and additional clarifications presented in
the preliminary study is needed. In addition, budget-level information is needed on the effects of reuse on the
project.

» Disassembly design must be commissioned for the tendering of the demolition contract. The tendering
process need to require the presentation of the release schedule and implementation plan.

» Restoration and storage must be planned and agreed in advance, possibly through market dialogue.
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Outcomes and Future Vision

 Deliverables in project:

* Preliminary component reuse document model and classification
platform model

 Reuse methodology for Espoo: build the city’s reusable-components
operating model.

 Final report under writing process with recommended actions for Espoo

 Next steps and vision:
« Scale to large asset portfolios (with the help of Al)

* Preliminary reuse surveys as a standard procedure input for new Espoo
projects.

« Shift from one-off substitutions to systematic design with reused
elements—enabling materially higher reuse rates and carbon impact

Ramboll
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