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Fig. 5. Modermn morias self-healing experiments.
After casting, the Roman-inspired hat-mixed concrete samphes were mechanicadly fractured and then re
mated (with a gap of 0.5 £ 0.1 mm) and preconditioned for cur crack-healing studies (A). Using an inte-

of arwipnl poe] repdermn B clarls

white = vigis, wh

grated flow circuit (B), water flow through the samele over the cowse of 30 days was documented with a
flew meter. Compared to the lme clast-free control (erange line), afer 50 days, water flow through the
lime clast-contadning sample (Blue line) ceased (C), and examination of the cracked surface revealed that
It had been completely filled with a newly precipitated mincral phase (0 and E), which was kentified as cal
cite from Raman spectroscopy measuwrements (F).

Miture Roman concrete Crack barmation Reactioe ydration Crack healing  Interfacial remadeling

Fig. &. Schematic of the proposed mechanism for self-healing within anclent Roman mortars.

Thraugh the process of hol mixing, the calciwmerich lime clasts are encapsulated by the cementilious ma
trix, which, following the formation of a hydration rim, ultimately undergo carbonation (top row). Upan
cracking (bottom row), water can Infiltrate, transporting a calclum-enriched solution into the pote network
1o heal the damage (process 1) of Senve as reactive calcium for post-pozzolanic reactions (such as C-A-5-H
formation) at the interface between the volcanic tephra and the surrounding matrix (process 2).

SCIENCE ADVANCES:” Mechanistic insights into the durability of ancient Roman concrete”
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Kuviao 11 Suormessa 2000-2012 purettujen rakennusten sijainti
(Huuhka & Lahdensivu 2016, 80).
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Kuvio 8 Suomessa 2000-2012 purettujen 1950-90-lukujen
rakennusten puretut neliémetrit ja kayttotarkoitus (Huuhka &

Lahdensivu 2016, 85).
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nuksissa (Hyrfinen & Seppdnen 2003, 325) Kuvie & Padasiallinen runkemateriaali Suomen asuinkerrostaloissa

(Hytonen & Seppanen 2009, 325).
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Kuvio 26 Rakennuksean hierarkkiset kokonaisuudet koostuvat ari

tehtdvida ajavista rakenteellisista osakokonaisuuksista (Brandt
1994, 13).
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Kuva 7 Uudisrakentaminen uudelleenkaytetyilld rakennusosilla
(Jarvela 2021) suhteessa resurssitehokkaan rakentamisen hierarki-

aan (Hakkinen & Kuittinen 2020, 179).
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Salman Craig, Jonathan Grinham : Breathing walls: The design of porous materials for heat exchange and decentralized ventilation, 2017
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ICD-ITKE Water spider Pavillion — University of Stuttgart
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Murseilie, Frapee 2009
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Kuva 25 Kenseptuaalinen ehdotus 1970-luvun asuinkerrostalon

ehjana purettujen BES-elementtien uudelleenkiinnityksesta
mekaanisin liitoksin (Kemppainen, Mieminen & Jarvela 2021).
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Christian Keretz — Single wall house, Zuric
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Kuva 28 Kierrdtetyn kerrostalon runkorakenne (Jarvela 2021).

Kuva 28 Ecimarkki 1960-1980-lukujen toimistotalosta (Jarveld

2021).
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