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Microscopic alteration of carbonated cementitious materials subjected to high
temperature and water.

Takahashi, Hayato
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Due to the risk of carbonation of cementitious materials used for concrete
structures during service life, this research was carried out to investigate the effect of
carbonation of cementitious materials on properties’ change focusing on exposure to high
temperature and water action. The results of exposure to high temperature and water action to
carbonated hardened cement suggests that the resistance against leaching by water increases up to
400 . In addition, the experiment referred to JSCE-G 582-2018 was carried out to investigate the
effect of carbonation of water penetration rate coefficient by measuring mass change ratio. The
results showed that the coefficient decreased by carbonation in OPC specimen but it tends to
increase in specimen replaced by blast furnace slag with increase of replacement ratio.



C-S-H

1) CT-XRD
CT-XRD SPring-8
BL28B2 X
X
CT
X CT X
CT X 25keV 1500
0.4s 2.45pm/voxel XRD 0.05mmx 0.3mm
20=10° 300s
2
0.6
30 1 1
CT-XRD 2.5%2.5%5.0mm
CT-XRD
100°C
99% CO, 1 7
10°C/min 2 10°C/min 200°C
400°C  600°C CT-XRD
28 7
2
3.15g/cm?® 2.91g/cm?
4170cm?/g 2.62g/cm® FM. 2.89
2.72g/cm® FM. 6.58
AE AE
-1 50%

0 50 70 80% 4 B C



12.5+2.5cm  4.5+1.5%

1
40 ¢100%x200mm
20mm $100x90mm
100x100x400mm 10mm 90x100x400mm
90x100x20mm
200 60% CO:2 10%
JIS A 1152
1% JSCE-G 582-2018
200 40% 60%
0.1%
5mm
5mm
5 24 48 72 96 2.3
2 JSCE-G 582-2018%
JSCE-G 582-2018
12 1 CT 400°C 600°C
400°C 600°C
600°C
XRD Calcite
2 CT
4
3 400°C
CT-XRD

20°C

400°C

p &
& AU
K B
™ i
& S
e Y

1 CT 2

600°C

CT



01
0.05 I
0

NH  200°C 400°C 600°C

3
2 4
5
JSCE-G 582-2018 48 48
~48h 96 ~96h OPC
B50
B70 B80 B80 4
CO. CO;
CO;
05

&R ~ e 06 g NC-40%RH(~48h)
X< 04 o8 Z0.5 ||[ONC-40%RH(~96h)
e 2 NS B C-40%RH(~48h)

% 0.3 R £0.4 ||O0C-40%RH(~96h)

U8 0o - m NC-60%RH(~48h)
M o 0.3 ||oNC-60%RH(~96h)

S 01 : m C-60%RH(~48h)
& % g&‘ 02 || 5 C_609%RH(~96h)
] M 0o - 0.1
i 0 5 10 15
KD ZBEBFRIICLD 0
K5 2B E E R E (mm/h) OPC B50 B70 B80
4 5

NC Cc



891
2021
33-38
DOI
43
2021
754-759
DOI
Takahashi, H., Saito, M., and Kato, Y.
Fundamental study on moisture conditions in concrete to understand steel corrosion 2020
Proceedings of the ConMat®20 185-193
DOI
20
2020
11-16

DOl




75

2021

75

2021




