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Nowadays, high-durability has been required in concrete structures that assume
long term-service. Therefore, generation of Tobermorite in the concrete rather than gel C-S-H with C/S
ratio of about 1.5; has been important for the material desi%n of high durability concrete. The purpose
of this research is to evaluate the effect of the addition of high volume Akermanite, Ca0O-Mg0-Si02-based
materials, with autoclave curing to the generation of Tobermorite, and to clarify the generation
mechanism of Tobermorite from the view point of the hydration reaction of materials before maintaining

temperature of autoclave curing (autoclave curing Oh). As a result, generation of Tobermorite was i
increased by reducing a -Quartz with high volume Akermanite. It is because that C-S-H with high C/S ratio

was maintained, since the reaction of the Q at heating process in autoclave curing was suppressed by
substitution of Akermanite.
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Fig.1(a) XRD peak patterns (OPC+A:Q=5:5)
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Fig.1(b) XRD peak patterns (OPC+A:Q=6:4)
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Fig.2 Relationships between reaction of o-Quartz and

Tobermorite generation

Ll # 40=40

=30
g'fm s l'q

* % g0

0.2 [ 1.2
(M5

Fig.3 Relationships between (C+M)/S of C-S-H and

Tobermorite generation

1000
o -
A
800+ ©  aQ=40
$ 0 -
600 b A ¢ Lo
Esm~l
g am -
§ 0
E:m- A
wo - & A®
0
10 20 300 a0 S0

{220) plane at AC Oh

Fig.4 Relationships between (220) plane(ACOh) and

Tobermorite generation

C/S

C/S 0.83 C-S-H

Starting materials

LTiThiLT vascy

i bl

[ —— |
EE
=
[ |
=
— |
=l
(e=]
Q
@D
(2
w

uLInd paAejooN

Tobermorite
5Ca0-6Si0,-5H,0
C/$=0.83

Fig.5 Relationships between C/S of C-S-H and

generation mechanisms of Tobermorite

27

A
s A% 2
E " A Q=40
3;‘31 ’." & =30
T
E
£ *%
E 4
g 15

2 4 5} 8 10
Reaction amount of Akermanite at AC 0h (%)

Fig.6 Reaction amount of a-Quartz and Akermanaite at

Autoclaved curing 0 hours

orc |
reaction : :

Akermanite
reaction :
H Reaction :
_ inhibition H
of a-Quartz H
T —

reaction

Fig.7 Relationships between reaction process of

constituent materials and generation mechanisms of

Tobermorite
Fig.7
(Fig.4~6 )
M C/s
C-S-H 2) AC
Ca
AC Oh

C/S Si



Mg

C-S-H 3)

C/S

pH

Cement Sci. and Concrete Tech.,

69, pp. 417-424 (2015)

C,AF

Cement Sci. and

Concrete Tech., 69, pp. 110-117 (2015)

Cement Sci. and Concrete Tech.,
69, pp. 257-263 (2015)
Yuya Suda, Tatsuhiko Saeki, Tsuyoshi Saito:
Relation between Chemical Composition and
Physical Properties of C-S-H generated from
Various Cementitious Materials, R

volume 13, No.5, pp.275-290 (2015) (*Impact
Factor: 0.643)

*

Ca-Mg-Si

Cement Sci.
and Concrete Tech., 68, pp. Advanced

Concrete Technology2-9 (2014)

) 68
(
( ), PP.94-95 (2014.5.13)
2. ! | '
Ca-Mg-Si
) 68
( (
)), pp.182-183(2014.5.13)
3. JE—
«AF
) 69
( (
)), pp.64-65 (2015.5.12)
4. -
Ca-Mg-SI AC
. 69
( (
)), pp.66-67 (2015.5.12)
5. -
, 69 (
(
pp.178-179 (2015.5.12)
6. PR ’
) 69
(
)), pp.290-291 (2015.5.12)
€Y)

SAITO TSUYOSHI

90452010

)



