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Valg af impraagneringsmiddel
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Generelle forudseetninger for AKR-farlig beton

Alkalier

Reaktivt tilslag Vand/Fugt
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Mix 1
v/c-forhold = 0,45
Reaktiv

lkke impraegneret
Alkali = 5 kg/m?

Betonsammensaetning

Mix 1
v/c-forhold = 0,45
Reaktiv

Impraegneret
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Mix 2
v/c-forhold = 0,55
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lkke impraegneret
Alkali = 5 kg/m?

Mix 2
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Impraegneret
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Alkali = 5 kg/m?

Generel betonsammensatning
Cementindhold: 500 kg/m3

Groft tilslag: Rgnne Granit

Fint tilslag (reaktivt): Bakkesand (@de Hastrup)

Alkalier

Reaktivt tilslag Vand/Fugt



Forsggsopsaetning

Lokation af fugtsensorer
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Humi Guard sensor
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Ekspansionsmalinger af betonblokkene
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Ekspansionsmalinger af Mix 1 (0,45) - alkaliindhold 5 kg/m3
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Ekspansionsmalinger af Mix 2 (0,55) - alkaliindhold 5 kg/ms3
Mix 2 (0,55)
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Visuel registrering af betonblokkene mix 1 (0,45)
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Visuel registrering af betonblokkene mix 2 (0,55)
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Fugtmalinger mix 1 (0,45) og mix 2 (0,55)
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Sammenfatning

- Markant forskel pa ekspansion- og fugtresultaterne mellem impraegnerede og ikke
impraagnerede blokke

- Ekspansion starter efter 3/4 ar for ikke impraegneret blok med v/c-forhold 0,55

- Ekspansionen starter efter 2 ar for ikke impraegneret blok med v/c-forhold 0,45

- De malte ekspansioner understgttes af revnedannelser ved visuel registrering (fotos)
- Tilsvarende impraegnerede emner udviser stadig ikke nogen ekspansion efter 4,5 ar

 Orienteringen af prgveblokkenes sider har betydning for ekspansionernes stgrrelse af disse
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Konklusion

- Impraegneringens effektivitet/holdbarhed synes at vaere > 5 ar (+4,5 ar).

* Den aktuelle impraegneringstype medfagrer tilsyneladende en netto udtgrring af betonen -
selv i et steerkt udsat miljg med slagregn (v/c: 0,45 og 0,55)

- Det ma antages at denne effekt er endnu mere udpraeget for selvudtgrrende betoner
(v/c < 0,40).

Ramboll
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Fremtidigt arbejde

- Vigtigt at fortsaette undersggelserne pd DTUs

eksponeringsareal - gerne de naeste 20 ar - dette
kraever ekstern finansiering.

» Supplerende betonundersggelser

Varierende alkaliindhold

Varierende v/c-forhold (0,35-0,60)

Reaktivt tilslag (danske og udenlandske materialer)
Nye danske cementer (Future cement og Solid cement)
Puzzolaner (typer og indhold)

Impraagneringens indvirkning og holdbarhed

Ramboll
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For de interesserede er det muligt at downloade nedenstaende rapporter (gratis):

https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-1-under
https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-2-under
https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-3-under
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Impraegneringsmidlers indvirkning pa
betons holdbarhed

Del 3: Undersggelse af effekten af impraegnering pa
udviklingen af revner og ekspansioner i potentiel AKR-beton i
udendgrs fugtigt miljg

Rikke Kofoed, Laura Vivanni Larsen, Kurt Kielsgaard Hansen, Ricardo Antonio
Barbosa, Bent Grelk, Svend Bgdker Hansen

Ref.: B. Brandt og T. Van Ref.: B. Brandt og T. Van Ref.: R. Kofoed og V. Larsen
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16 Alkall Aggregate Reaction in Concrete
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Controlling ASR in C: by Surface Ti - Field
Performance Investigation

Laura Vivanni Larsen ¢, Rikke Kofoed ', Ricardo Antonio Barbosa ('), Bent Grelk '3,
Kurt Kielsgaard Hansen ", Lene Hajris Jensen™, Svend Bedker Hansen(®
(1) Technical University of Denmark, Kongens Lyngby, DENMARK
(2) Grelk Consult, Copenhagen, DENMARK
(3) Vejdirektoratet, Copenhagen, DENMARK
(4) All Remove, Glostrup, DENMARK

be extremely expensive to replace these concrete structures, it is
better economic methods to prolong the service life of these
concrete samples in the laboratory shows promising res

ibution to the ASR development. The wic-ratio has
ng in the concrete cubes.

even prevented by
a significant influen

Service-life extension Ul concrete structures with potential fo develop deleterious alkali-silica reaction
(ASR) is a major interest for public building owners around the world. A possible extension of service-
life results in significant economic savings for the society, due lo reduced costs for repair works or
avoiding replacement of the structure. In Denmark, the Danish Road Directorate estimated in 2008 that
at least 600 larger road concrete bridges have the potential to develop ASR [1]. The 600 concrete
bridges do not include municipal bridges, raitway bridges or ather types of construction elements, such
as walls, road barriers and others. Potential means that the bridges are constructed with a critical
amount of porous opaline or calcareous opaline, which is known to be very fast reactive aggregate
resulting in significant cracks in the structures under the right circumstances. In Denmark, five concrete
bridge structures have been demolished due to ASR [2]. Moreover, thousand meters of cantilever beams
from several structures have been replaced due to the formation of severe ASR oracks. The estimated
costfor replacement of ASR deteriorated edge beam is 1,500 Euros per meter [3].

Therefore, there is a great potential for the Danish Road Directorate and other building owners to
implement preventive methods to reduce future economic costs for repairs and replacements of these
potential ASR structures. In this context the Technical University of Denmark took the initiative to initiate.
a project fo investigate the durability of field exposed concrete with and without surface treatment in

ICAAR 2021 | Lisboa | LNEG | Portugal | 1-3 June 2021 1/12

Ref.: R. Kofoed og V. Larsen


https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-1-under
https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-2-under
https://orbit.dtu.dk/en/publications/impr%C3%A6gneringsmidlers-indvirkning-p%C3%A5-betons-holdbarhed-del-3-under

	Slide 1: Imprægnering af potentiel AKR-farlig beton
	Slide 2: Projektgruppen 
	Slide 3: Agenda
	Slide 4: Valg af imprægneringsmiddel
	Slide 5: Generelle forudsætninger for AKR-farlig beton
	Slide 6
	Slide 7: Forsøgsopsætning
	Slide 8: Ekspansionsmålinger af betonblokkene
	Slide 9: Ekspansionsmålinger af Mix 1 (0,45) – alkaliindhold 5 kg/m³
	Slide 10: Ekspansionsmålinger af Mix 2 (0,55) – alkaliindhold 5 kg/m³
	Slide 11: Visuel registrering af betonblokkene mix 1 (0,45)
	Slide 12: Visuel registrering af betonblokkene mix 2 (0,55)
	Slide 13: Fugtmålinger mix 1 (0,45) og mix 2 (0,55)
	Slide 14: Sammenfatning
	Slide 15: Konklusion
	Slide 16: Fremtidigt arbejde
	Slide 17

