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Indsamling af kloriddata og
vurdering af hvordan det bar
anvendes

Paper II: Correlating the development of chloride profiles and microstructural changes:'h marine co Mgremupq
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Fokus fokus fokus

Mixture proportions of concrete exposed at the Fehmarn Belt Exposure Site [kg/m?].
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Original concrete ID A B C D E F G H I J K L M N
Group | X X X X X X
Group Il X X X X X
Group llI X X X
Powder CEM142.5N-SR5 |100 85 75 75 96 84 84 84 84 84
compositi
on CEM | 52.5N 30
wt.%
WEL e 100 | 100 100
FA 15 25 25 12 12 12 12 12
SF 4 4 4 4 4 4
GGBS 70
w/(c+2SF+0.5FA+GGBS) Q40 0.40 0.40/ 0.40 \0.40 0.40 ) 0.40 0.45 0.35 0.40 0.40 0.40 0.40 0.40

a) GGBS content: 67% by wt.
FA = Fly Ash, SF = Silica Fume, GGBS = Ground Granulated Blast-furnace Slag
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Transport af ioner til/fra beton

Hav Beton (porevaeske)
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"Microstructurally Changed Zone”

Surface Opaline Bulk ("normal”)
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Bade MCZ og klorider bevaeger sig indad over tid

PC-T-0.5
PC-T-2
PC-T-5

PC-T-10

15FA-T-0.5
15FA-T-2
15FA-T-5
15FA-T-10

25FA-T-0.5
2EFA-T-2
25FA-T-5
25FA-T-10

45F-T-0.5
45F-T-2
45F-T-5
A5F-T-10

12FA45F-T-0.5
12FA4SF-T-2
12FA45F-T-5
12FA4SF-T-10

SG-T-0.5
SG-T-2
5G-T-5

8G-T-10

T
=
2 —
e
—
=

Depth [mm])

1.0 -

o
o
|

Total chloride [wt% of concrete]

NTNU
Norwegian University of
Science and Technology

Peak bevaeger sig indad, ikke opad
(nar der ikke er kalciumkorrigeret)
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Calcium [wt% of concrete]
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Kalciumkalibrering (konvertering fra klorid/beton til
klorid/binder)

Klorid treenger ind gennem pasta, ikke sten.

—=— PC —+— 25FA 12FA4SF

1 —=— 15FA—— 4SF —<«— SG
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Depth [mm]
After %2 year of marine exposure

Systematisk variation (vaeg-effekt)
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Nie, Zhijie, et al. "Minicolumn test of remaining GAC performance for taste and odor removal: )
Theoretical analysis." Journal of Environmental Engineering 146.1 (2020): 04019097. Slide 13
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Kalcium kalibrering calibration impact
0 . * Kalibreret maksimal kloridkoncentration(C_. )
. . . wt /OClmalt i ) . ) max
Kalibreret klorid indhold = X Wt%C Ateoretisk stiger over tid (malt kalcium falder)
Wt%gaméilt

Leaching udger problem
15FA, tidal
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Efter ¥, 2, 5 0g 10 ars marin eksponering « Indflydelse pa peak position Slide 14
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Anbefaling vedrarende brug af data

* Ignorer data influeret af mikrostrukturelle a&endringer
(I praksis maximum kloridkoncentration og alt teettere pa overfladen)
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Kvadratrodsmetoden
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Chloride content

Cmax-t1

Metodebeskrivelse - step 1

——Discarded section

XCmax-t1

Depth
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Chloride content [wt.%]
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Metodebeskrivelse - step 2
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Step 2

« Udveelg en referencekoncentration (C;),
Cr < Cmax—tl-

* For hver kloridprofil identifiseres
indtraengningsdybden(x.,) for C;.
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Metodebeskrivelse - step 3

Step 3

* Plot xc; mod kvadratroden af tiden og
bestem haeldningen (ac,) og skeeringen
(bcy) ved lineaer regression.

« Dybden af referencekoncentrationen
(xcr) som funktion af tiden kan nu
beskrives:

xCr(t) — aCr\/z + bCr

Slide 19



DANISH
TECHNOLOGICAL
INSTITUTE

NTNU
Norwegian University of
Science and Technology

Eksempler pa forudsigelse af videre kloridindtraeengning

Included in fit:
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+ God forudsigelse af videre kloridindtraengning (R? pa 0,96 for 237 rette linier)

- Ikke brugbar for design scenarie.
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Efterfglgende slides er fjernet, da resultaterne endnu ikke er offentliggjort.
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Thanks for-listening!
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