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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

1.  

1.1
19

20

1)

Ordinary Portland 
Cement OPC

19
pH 11

1.2
3 1 2

3
3

1.  

1.1
19

20

1)

Ordinary Portland 
Cement OPC

19
pH 11

1.2
3 1 2

3
3
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.  

2.1
2.1.1

1.1

 2.1-1  3

 2.1-1

2.1.2
 OPC B

2)

OPC OPC

2.2

2.1.3

2.3

2.1.4
2

2.  

2.1
2.1.1

1.1

 2.1-1  3

 2.1-1

2.1.2
 OPC B

2)

OPC OPC

2.2

2.1.3

2.3

2.1.4
2
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.4

2.1.5

3 3),4)

SKB
100μm

5)  2.1-2

6)

 2.1-2

0 50μm 100μm

15μm
3μm

20 30nm

1μm
300 800nm

2.4

2.1.5

3 3),4)

SKB
100μm

5)  2.1-2

6)

 2.1-2

0 50μm 100μm

15μm
3μm

20 30nm

1μm
300 800nm
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.2
2.2.1
(1)

Ca2+ K+ Na+

7

8) 9 10)

2007 11)

2008 12)

(2)
Ca(OH)2

Ca(OH)2
8 9)

SF JIS FA
SS  OPC

4.26μm OPC

 2.2-1

 2.2-1

B

OPC

OPC
4.26μm 3.16g/cm3

12000cm2/g ( )

SF 
JIS

0.72μm 2.20g/cm3

2000000cm2/g ( )
940U 

SS 1.10μm 2.40g/cm3

62000cm2/g ( )
SFP-30M 

FA 
JIS

2.99μm 2.40g/cm3

5460cm2/g ( ) FA20 

SP 150 

SS 

W ASTM AB

2.2
2.2.1
(1)

Ca2+ K+ Na+

7

8) 9 10)

2007 11)

2008 12)

(2)
Ca(OH)2

Ca(OH)2
8 9)

SF JIS FA
SS  OPC

4.26μm OPC

 2.2-1

 2.2-1

B

OPC

OPC
4.26μm 3.16g/cm3

12000cm2/g ( )

SF 
JIS

0.72μm 2.20g/cm3

2000000cm2/g ( )
940U 

SS 1.10μm 2.40g/cm3

62000cm2/g ( )
SFP-30M 

FA 
JIS

2.99μm 2.40g/cm3

5460cm2/g ( ) FA20 

SP 150 

SS 

W ASTM AB
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

(3)
SKB POSIVA

100μm 50 100μm

13, 14)

POSIVA R20 IMA-project15) 16) 2.2-2

2.2-2

 2.2-2

30 50mPa s
30 5Pa 
30 45s

bmin*1  30 80μm
2 2%
6 500Pa

28 4MPa 
pH  11

*1

(3)
SKB POSIVA

100μm 50 100μm

13, 14)

POSIVA R20 IMA-project15) 16) 2.2-2

2.2-2

 2.2-2

30 50mPa s
30 5Pa 
30 45s

bmin*1  30 80μm
2 2%
6 500Pa

28 4MPa 
pH  11

*1
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

(4)
1  2007

2007  2.2-1 10

OPC SF SS FA 50 80%
W/B 100 200 300 400% 2 4 SP SP/B

2 3.5% 1 96
96

31
31

10
10

pH

 2.2-1 2007

2007

96

31

10

pH

2007

W/B=100 400% 2 4
SP =2 3.5% 1

LP

W/B=100 400% 1 2
SP =2 3.5% 1 2

LP

W/B=100 200% 1 2
SP =2 3.5% 1 2

(4)
1  2007

2007  2.2-1 10

OPC SF SS FA 50 80%
W/B 100 200 300 400% 2 4 SP SP/B

2 3.5% 1 96
96

31
31

10
10

pH

 2.2-1 2007

2007

96

31

10

pH

2007

W/B=100 400% 2 4
SP =2 3.5% 1

LP

W/B=100 400% 1 2
SP =2 3.5% 1 2

LP

W/B=100 200% 1 2
SP =2 3.5% 1 2



－7－ －7－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2  2008
2008 10  2.2-2

1

W/B 100 125 150 200% 2 4 SP/B 1 6% 3
63

63

43
43

20
20

10
10

1
1

 2.2-2 2008

2008

63

43

10

2008

W/B=100 200% 2 4
SP =1 6% 1 3

W/B=100 200% 1 4
SP =1 6% 1 3

W/B=100 150% 1 3
SP =4.5 6% 1 2

1

20 W/B=100 200% 2 4
SP =2 6% 1 3

OPC/SF/SS/FA=5/5/0/0
W/B=125%
SP =5.5%

2  2008
2008 10  2.2-2

1

W/B 100 125 150 200% 2 4 SP/B 1 6% 3
63

63

43
43

20
20

10
10

1
1

 2.2-2 2008

2008

63

43

10

2008

W/B=100 200% 2 4
SP =1 6% 1 3

W/B=100 200% 1 4
SP =1 6% 1 3

W/B=100 150% 1 3
SP =4.5 6% 1 2

1

20 W/B=100 200% 2 4
SP =2 6% 1 3

OPC/SF/SS/FA=5/5/0/0
W/B=125%
SP =5.5%
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

(5)
2.2-3 2.2.3

2.2-3

2007 2008
5

30
5

30
5

30
1

5
30
5

30

30

30

A

A +B

A +B

2
3
1
1MPa
2MPa
3.5MPa
5MPa
2MPa
5
2MPa

―
―

6
8
12
1
1.5

JGS T142-2000 6
7
7

JSCE-G505-1999 28
28
28
20

20

50

50

JSCEF531-1999

JSCE-F502
2MPa 5

JISA5201-1997

JSCEF532-1999

pH

JSCEF521-1999

JSCEF531-1999

JSCEF502-2007
5

JGS0521

(5)
2.2-3 2.2.3

2.2-3

2007 2008
5

30
5

30
5

30
1

5
30
5

30

30

30

A

A +B

A +B

2
3
1
1MPa
2MPa
3.5MPa
5MPa
2MPa
5
2MPa

―
―

6
8
12
1
1.5

JGS T142-2000 6
7
7

JSCE-G505-1999 28
28
28
20

20

50

50

JSCEF531-1999

JSCE-F502
2MPa 5

JISA5201-1997

JSCEF532-1999

pH

JSCEF521-1999

JSCEF531-1999

JSCEF502-2007
5

JGS0521
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.2.2
(1)
1
a.

LMS-350 0.1
500μm 670nm 2mW

0.1%
40W 40kHz

b.
 2.2-3

 SF SS  FA OPC
SS SF FA OPC SF

 2.2-3 (2008 )

OPC

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

SF

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

SS

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

FA

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

OPC 

2.2.2
(1)
1
a.

LMS-350 0.1
500μm 670nm 2mW

0.1%
40W 40kHz

b.
 2.2-3

 SF SS  FA OPC
SS SF FA OPC SF

 2.2-3 (2008 )

OPC

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

SF

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

SS

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

FA

0

20

40

60

80

100

0.1 1 10 100
μm

(%
)

0

5

10

15

20

(%
)

OPC 
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2 (2007 )
a.

OPC JIS A 6201
2 JIS A 6207

4
7 28 JIS SF SS SF

10% FA 25% JIS W/B=50%
OPC
W/B 60% SP/B=2%

b.
2.2-4

SS SF

SP

2.2-4

(2)
2007

1 50L
2

2008 2007 SF

1
Hany HCM High

shear Colloidal Mixer TKM-220

0

20

40

60

80

100

120

0 20 40 60 80 100

(

OPC100%
OPC90%+SF10%
OPC90%+SS10%
OPC75%+FA25%

SF 1 4 FA 4 13 JIS W/B

2 (2007 )
a.

OPC JIS A 6201
2 JIS A 6207

4
7 28 JIS SF SS SF

10% FA 25% JIS W/B=50%
OPC
W/B 60% SP/B=2%

b.
2.2-4

SS SF

SP

2.2-4

(2)
2007

1 50L
2

2008 2007 SF

1
Hany HCM High

shear Colloidal Mixer TKM-220

0

20

40

60

80

100

120

0 20 40 60 80 100

(

OPC100%
OPC90%+SF10%
OPC90%+SS10%
OPC75%+FA25%

SF 1 4 FA 4 13 JIS W/B



－11－ －11－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

200L 50HZ 1500rpm 70HZ 2100rpm

2
SF

SF
100% SF

SP/B=0.2%

3
SF SP

SF
SF SP 1500rpm 20

2000rpm OPC
OPC SS FA 2

(3)
2007 11)  2.2-4

96
2008 12)  2.2-5 W/B 2 100% 150% 4
100% 125% 150% 200% SP/B 3 1 6%

63
8)

OPC SF FA 50% 80%

SF FA SS
LP

SP
AE

OPC/SF/SS/FA 10
4/5/1/0 OPC OPC

200L 50HZ 1500rpm 70HZ 2100rpm

2
SF

SF
100% SF

SP/B=0.2%

3
SF SP

SF
SF SP 1500rpm 20

2000rpm OPC
OPC SS FA 2

(3)
2007 11)  2.2-4

96
2008 12)  2.2-5 W/B 2 100% 150% 4
100% 125% 150% 200% SP/B 3 1 6%

63
8)

OPC SF FA 50% 80%

SF FA SS
LP

SP
AE

OPC/SF/SS/FA 10
4/5/1/0 OPC OPC
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.2-4 2007
*2,3 SP/B %

OPC 
SF SS FA W/B*2 %

100 200 300*1 400*1

10 0 0 0 1.0 1.0 
6

10 0 0 0 2.0 2.0 2.0 1.0 
5 5 0 0 4.0 2.0 2.0 2.0 

85 0 5 0 2.0 2.0 
5 0 0 5 2.0 2.0 
4 5 1 0 3.0 2.0 3.0 3.0 

68 

4 4 2 0 2.5 2.0 
4 3 3 0 2.5 2.0 
4 2 4 0 2.5 2.0 
4 5 0 1 4.0 2.0 3.0 3.0  
4 4 0 2 3.0 2.0 
4 3 0 3 3.0 2.0 
4 2 0 4 2.5 2.0 
3 6 1 0 3.5 2.0 3.0 3.0  
3 5 2 0 3.0 2.0 3.0 3.0  
3 4 3 0 2.5 2.0 
3 3 4 0 3.0 2.0 
3 2 5 0 2.0 2.0 
3 6 0 1 5.0 2.0 3.0 3.0  
3 5 0 2 3.0 2.5 3.0 3.0  
3 4 0 3 3.0 3.0 
3 3 0 4 3.0 3.0 
3 2 0 5 2.0 2.0 
2 5 3 0 3.0 2.5 3.0 3.0  
2 4 4 0 2.5 2.5 
2 3 5 0 3.0 2.5 
2 2 6 0 2.5 2.5 
2 5 0 3 4.0 3.0 3.0 3.0  
2 4 0 4 3.0 3.0 
2 3 0 5 2.0 2.5 
2 2 0 6 2.5 2.0 
4 4 1 1 2.5 2.5 

14 

3 4 2 1 2.5 2.5 
3 4 1.5 1.5 2.5 2.5 
3 4 1 2 2.5 2.5 
2 4 3 1 2.5 2.0 
2 4 2 2 2.5 2.0 
2 4 1 3 2.0 2.0 

96 
*1 SF 50% W/B 300% LP W/B

300% 400% W/LP 133% 150%
*2 B OPC SF SS FA W/B %
*3 SS SS

 2.2-4 2007
*2,3 SP/B %

OPC 
SF SS FA W/B*2 %

100 200 300*1 400*1

10 0 0 0 1.0 1.0 
6

10 0 0 0 2.0 2.0 2.0 1.0 
5 5 0 0 4.0 2.0 2.0 2.0 

85 0 5 0 2.0 2.0 
5 0 0 5 2.0 2.0 
4 5 1 0 3.0 2.0 3.0 3.0 

68 

4 4 2 0 2.5 2.0 
4 3 3 0 2.5 2.0 
4 2 4 0 2.5 2.0 
4 5 0 1 4.0 2.0 3.0 3.0  
4 4 0 2 3.0 2.0 
4 3 0 3 3.0 2.0 
4 2 0 4 2.5 2.0 
3 6 1 0 3.5 2.0 3.0 3.0  
3 5 2 0 3.0 2.0 3.0 3.0  
3 4 3 0 2.5 2.0 
3 3 4 0 3.0 2.0 
3 2 5 0 2.0 2.0 
3 6 0 1 5.0 2.0 3.0 3.0  
3 5 0 2 3.0 2.5 3.0 3.0  
3 4 0 3 3.0 3.0 
3 3 0 4 3.0 3.0 
3 2 0 5 2.0 2.0 
2 5 3 0 3.0 2.5 3.0 3.0  
2 4 4 0 2.5 2.5 
2 3 5 0 3.0 2.5 
2 2 6 0 2.5 2.5 
2 5 0 3 4.0 3.0 3.0 3.0  
2 4 0 4 3.0 3.0 
2 3 0 5 2.0 2.5 
2 2 0 6 2.5 2.0 
4 4 1 1 2.5 2.5 

14 

3 4 2 1 2.5 2.5 
3 4 1.5 1.5 2.5 2.5 
3 4 1 2 2.5 2.5 
2 4 3 1 2.5 2.0 
2 4 2 2 2.5 2.0 
2 4 1 3 2.0 2.0 

96 
*1 SF 50% W/B 300% LP W/B

300% 400% W/LP 133% 150%
*2 B OPC SF SS FA W/B %
*3 SS SS
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.2-5 2008
SP/B %

OPC 
SF SS FA W/B %

100 125 150 200 

10 0 0 0 
3.0 2.0 

64.0 3.0 
5.0 4.0 

5 5 0 0 
4.5 4.5 3.0 2.5 

12 5.5 5.0 4.0 3.0 
6.0 5.5 4.5 3.5 

4 5 1 0 
5.0 4.0 3.0 2.0 

45 

5.5 5.0 4.0 2.5 
6.0 5.5 4.5 3.0 

4 4 0 2 
3.5 1.5 1.0 
4.0 3.0 2.0 
4.5 4.0 3.0 

4 2 0 4 
2.5 1.0 
3.0 1.5 
3.5 2.0 

3 6 1 0 
5.0 3.0 
5.5 4.0 
6.0 5.0 

3 6 0 1 
5.0 3.5 
5.5 4.0 
6.0 5.0 

2 5 3 0 
4.5 3.0 
5.0 4.0 
5.5 5.0 

63 

2.2.3
(1)
1
a.  JP 2007

JSCE F531 JP JP
5 30

b.
JSCE F531

2.2-1 4.8mm 500cm3

5 30 60
W/B 100 400% 14mm JP

2 3

 2.2-5 2008
SP/B %

OPC 
SF SS FA W/B %

100 125 150 200 

10 0 0 0 
3.0 2.0 

64.0 3.0 
5.0 4.0 

5 5 0 0 
4.5 4.5 3.0 2.5 

12 5.5 5.0 4.0 3.0 
6.0 5.5 4.5 3.5 

4 5 1 0 
5.0 4.0 3.0 2.0 

45 

5.5 5.0 4.0 2.5 
6.0 5.5 4.5 3.0 

4 4 0 2 
3.5 1.5 1.0 
4.0 3.0 2.0 
4.5 4.0 3.0 

4 2 0 4 
2.5 1.0 
3.0 1.5 
3.5 2.0 

3 6 1 0 
5.0 3.0 
5.5 4.0 
6.0 5.0 

3 6 0 1 
5.0 3.5 
5.5 4.0 
6.0 5.0 

2 5 3 0 
4.5 3.0 
5.0 4.0 
5.5 5.0 

63 

2.2.3
(1)
1
a.  JP 2007

JSCE F531 JP JP
5 30

b.
JSCE F531

2.2-1 4.8mm 500cm3

5 30 60
W/B 100 400% 14mm JP

2 3
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.2-1 

c. 2008
JSCE F521 P P  2.2-2

13.0mm 1725cc

P

 2.2-2

2
LVDV-1+

 (mPa s)  (Pa) 

3
63 75 90 106 125μm

 2.2-3
17) 0.1MPa

 2.2-1 

c. 2008
JSCE F521 P P  2.2-2

13.0mm 1725cc

P

 2.2-2

2
LVDV-1+

 (mPa s)  (Pa) 

3
63 75 90 106 125μm

 2.2-3
17) 0.1MPa
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2

4

18)  2.2-5

4
0.1MPa

0.1 0.3 0.5MPa

 2.2-5

2.2-3

 2.2-4 50mm 65mm
 2.2-6 Posiva 15

5 10mm 35mm

5 8)

m 500mm
5)

m

2

4

18)  2.2-5

4
0.1MPa

0.1 0.3 0.5MPa

 2.2-5

2.2-3

 2.2-4 50mm 65mm
 2.2-6 Posiva 15

5 10mm 35mm

5 8)

m 500mm
5)

m
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

(a) (b) (c)
 2.2-4

 2.2-6

5

SS
20

1/5

6
JSCE F532
2 24

7
JSCE F532

80mm

0

20

40

60

80

100

0.01 0.10 1.00 10.00
(mm)

POSIVA
Table4.1

(a) (b) (c)
 2.2-4

 2.2-6

5

SS
20

1/5

6
JSCE F532
2 24

7
JSCE F532

80mm

0

20

40

60

80

100

0.01 0.10 1.00 10.00
(mm)

POSIVA
Table4.1
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.2-3
No.5-B 0.21mm 8μm 2MPa

8
JIS R 5201  2.2-5

12

(a) (b) 
 2.2-5

9

19) 6 8
6 12

10
JGS T142 6

 2.2-6
GLO-8520) 8.73kPa 4.0mm 0.98kPa 13.0mm

0.5kPa
18.4mm

 2.2-6

 2.2-3
No.5-B 0.21mm 8μm 2MPa

8
JIS R 5201  2.2-5

12

(a) (b) 
 2.2-5

9

19) 6 8
6 12

10
JGS T142 6

 2.2-6
GLO-8520) 8.73kPa 4.0mm 0.98kPa 13.0mm

0.5kPa
18.4mm

 2.2-6
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

11
JGS0521
1 20

12
JSCE G505

1 20

13

3cm 2

28
50mm

14 pH

75μm
72

(2)
1

+

2.2-7

50×
1

20 RH9

0 28

238 255m

20 50 14
20

2 pH

+
2

5

+

×100mm

90%

50mm×100mm

5mm

5 1
pH

2.2-7

50 100 200μm

+

11
JGS0521
1 20

12
JSCE G505

1 20

13

3cm 2

28
50mm

14 pH

75μm
72

(2)
1

+

2.2-7

50×
1

20 RH9

0 28

238 255m

20 50 14
20

2 pH

+
2

5

+

×100mm

90%

50mm×100mm

5mm

5 1
pH

2.2-7

50 100 200μm

+
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

Hz 1.0MPa

 2.2-7

 2.2-7

2

5MPa 1

3
a.

10  2.2-6

 2.2-6

No. 
W/B 
(%)

SP/B 
(%)OPC SF SS FA 

1 5 5 0 0 100 6.0 
2 5 5 0 0 125 5.5 
3 5 5 0 0 150 4.5 
4 4 5 1 0 100 6.0 
5 4 5 1 0 125 5.5 
6 4 5 1 0 150 4.5 
7 4 4 0 2 100 4.5 
8 4 4 0 2 150 4.0 
9 3 6 0 1 100 6.0 

10 3 6 1 0 100 6.0 

2m 50mm
SS 2m 60mm  2.2-8

20 50 100μm

Hz 1.0MPa

 2.2-7

 2.2-7

2

5MPa 1

3
a.

10  2.2-6

 2.2-6

No. 
W/B 
(%)

SP/B 
(%)OPC SF SS FA 

1 5 5 0 0 100 6.0 
2 5 5 0 0 125 5.5 
3 5 5 0 0 150 4.5 
4 4 5 1 0 100 6.0 
5 4 5 1 0 125 5.5 
6 4 5 1 0 150 4.5 
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4/5/1/0 SP2.0% 

4/5/1/0 SP2.5% 

4/5/1/0 SP3.0% 

4/5/1/0 SP4.0% 

4/5/1/0 SP4.5% 

4/5/1/0 SP5.0% 

4/5/1/0 SP5.5% 

4/5/1/0 SP6.0% 

4/5/1/0

0.0
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75 100 125 150 175 200 225

24

0.44 10.5 7.77 186.5 W/B

 2.2-18 W/B

 2.2-19 W/B

9 (2007 )
 2.2-2 500Pa 1

150R

2/5/3/0 3/6/0/1 3/5/2/0 3/6/1/0

10 (2008 )
6 W/B SP/B

5/5/0/0

0
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10

15
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h
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5/5/0/0 SP3.0% 
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5/5/0/0 SP4.0% 

5/5/0/0 SP4.5% 

5/5/0/0 SP5.0% 

5/5/0/0 SP5.5% 

5/5/0/0 SP6.0% 

4/5/1/0

0
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h

4/5/1/0 SP2.0% 

4/5/1/0 SP2.5% 

4/5/1/0 SP3.0% 

4/5/1/0 SP4.0% 

4/5/1/0 SP4.5% 

4/5/1/0 SP5.0% 

4/5/1/0 SP5.5% 

4/5/1/0 SP6.0% 

4/5/1/0

0.0

1.0

2.0

3.0

4.0
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6.0

7.0

8.0

75 100 125 150 175 200 225

4/4/0/2
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0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

75 100 125 150 175 200 225
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 2.2-20
6 0.2 8kPa  2.2-2 500Pa

18.4mm 6 W/B SP/B
SP/B

 2.2-20 W/B

11 (2007 )
FA 5/0/0/5 W/B=100% 1,176kPa

SF 5/5/0/0 SS 5/0/5/0
4/5/1/0 4/2/0/4 3/6/1/0 3/6/0/1 200kPa
10kPa W/B=200%

0

12
28 2008  2.2-21

SF 5/5/0/0 SS 4/5/1/0 W/B=100%
18 21MPa

OPC FA 4/4/0/2 15 16 MPa
SS 3/6/1/0 FA 3/6/0/1 4/2/0/4 8 MPa

OPC 20% 2/5/3/0
5/5/0/0 4/5/1/0

OPC SF

OPC SF

5/5/0/0 6h

0

10

20

30

40

50

75 100 125 150 175 200 225

m
m

5/5/0/0 SP4.0%
5/5/0/0 SP4.0% 5.0%
5/5/0/0 SP5.0% 6.0%
5/5/0/0 SP6 0%

2kPa

0.5kPa

4/5/1/0 6h

0

10

20

30

40

50

75 100 125 150 175 200 225

m
m

4/5/1/0 SP3.0%
4/5/1/0 SP3.0% 4.0%
4/5/1/0 SP4.0% 5.0%
4/5/1/0 SP5.0% 6.0%
4/5/1/0 SP6.0%

2kPa

0.5kPa

 2.2-20
6 0.2 8kPa  2.2-2 500Pa

18.4mm 6 W/B SP/B
SP/B

 2.2-20 W/B

11 (2007 )
FA 5/0/0/5 W/B=100% 1,176kPa

SF 5/5/0/0 SS 5/0/5/0
4/5/1/0 4/2/0/4 3/6/1/0 3/6/0/1 200kPa
10kPa W/B=200%

0

12
28 2008  2.2-21

SF 5/5/0/0 SS 4/5/1/0 W/B=100%
18 21MPa

OPC FA 4/4/0/2 15 16 MPa
SS 3/6/1/0 FA 3/6/0/1 4/2/0/4 8 MPa

OPC 20% 2/5/3/0
5/5/0/0 4/5/1/0

OPC SF

OPC SF

5/5/0/0 6h

0

10

20

30

40

50

75 100 125 150 175 200 225

m
m

5/5/0/0 SP4.0%
5/5/0/0 SP4.0% 5.0%
5/5/0/0 SP5.0% 6.0%
5/5/0/0 SP6 0%

2kPa

0.5kPa

4/5/1/0 6h

0

10

20

30

40

50

75 100 125 150 175 200 225

m
m

4/5/1/0 SP3.0%
4/5/1/0 SP3.0% 4.0%
4/5/1/0 SP4.0% 5.0%
4/5/1/0 SP5.0% 6.0%
4/5/1/0 SP6.0%

2kPa

0.5kPa
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 2.2-21

13 (2008 )
0.05MPa

 2.2-20(a)
0.115MPa 3/6/0/1 W/B=100%  SP/B=6.0%

(b)

(a) (b)
 2.2-20 50mm

14  pH (2007 )
3 pH  2.2-8

pH 11.0 OPC 30% 3/6/1/0 3/6/0/1 2/5/3/0
20

50  pH 11
50% pH 11

0

10

20

30

0.25 0.50 0.75 1.00 1.25
B/W

M
Pa

10/0/0/0
5/5/0/0
4/5/1/0
3/6/1/0
2/5/3/0
3/5/2/0
4/4/0/2
4/2/0/4
3/6/0/1

 2.2-21

13 (2008 )
0.05MPa

 2.2-20(a)
0.115MPa 3/6/0/1 W/B=100%  SP/B=6.0%

(b)

(a) (b)
 2.2-20 50mm

14  pH (2007 )
3 pH  2.2-8

pH 11.0 OPC 30% 3/6/1/0 3/6/0/1 2/5/3/0
20

50  pH 11
50% pH 11

0

10

20

30

0.25 0.50 0.75 1.00 1.25
B/W

M
Pa

10/0/0/0
5/5/0/0
4/5/1/0
3/6/1/0
2/5/3/0
3/5/2/0
4/4/0/2
4/2/0/4
3/6/0/1
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 2.2-8 pH

OPC/SF/SS/FA W/B (%) 

pH
20 2 50 2

5/5/0/0 100 12.11 11.40 10.60 9.61 
5/5/0/0 200 12.09 11.49 10.63 9.40 
4/5/1/0 200 12.29 11.54 10.50 9.32 
4/4/0/2 100 11.98 11.16 10.68 9.52 
4/4/0/2 200 12.28 11.44 10.66 9.47 
4/2/0/4 100 12.35 11.83 10.37 9.97 
3/6/1/0 100 11.56 10.30 10.60 9.61 
3/6/0/1 100 11.31 10.02 10.49 9.28 
2/5/3/0 100 10.93 9.71  10.22 9.05 

(2)
1 2007

 2.2-22
1.0MPa

 2.2-21

 2.2-22

 2.2-21

 2.2-23

0.1MPa

 2.2-8 pH

OPC/SF/SS/FA W/B (%) 

pH
20 2 50 2

5/5/0/0 100 12.11 11.40 10.60 9.61 
5/5/0/0 200 12.09 11.49 10.63 9.40 
4/5/1/0 200 12.29 11.54 10.50 9.32 
4/4/0/2 100 11.98 11.16 10.68 9.52 
4/4/0/2 200 12.28 11.44 10.66 9.47 
4/2/0/4 100 12.35 11.83 10.37 9.97 
3/6/1/0 100 11.56 10.30 10.60 9.61 
3/6/0/1 100 11.31 10.02 10.49 9.28 
2/5/3/0 100 10.93 9.71  10.22 9.05 

(2)
1 2007

 2.2-22
1.0MPa

 2.2-21

 2.2-22

 2.2-21

 2.2-23

0.1MPa
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

0.1MPa 1.0MPa 
2.0MPa 5/5/0/0 2.0MPa

No.1 3 5/5/0/0 1

 2.2-9 1MPa

No. OPC/SF/SS/FA 
W/B 
(%) 

SP/B 
(%) ( m) (mPa s) (Pa) (MPa) (L) 

1 5/5/0/0 100 6.0  

100 

100.5 3.8 1.46 1.0 0.07 
2 5/5/0/0 125 5.5  72.4 3.4 1.35 1.0 3.38 
3 5/5/0/0 150 4.5  102.8 7.7 1.33 1.0 1.49 
4 4/5/1/0 100 6.0  73.8 1.5 1.44 1.0 0.57 
5 4/5/1/0 125 5.5  92.1 4.9 1.38 1.0 0.44 
6 4/5/1/0 150 4.0  55.0 4.4 1.33 1.0  1.65 
7 4/4/0/2 100 4.5  68.9 3.2 1.46 1.0 0.65 
8 4/4/0/2 150 4.0  43.2 2.9 1.33 1.0 0.89 
9 3/6/0/1 100 6.0  71.6 1.5 1.43 1.0  0.42 

10 3/6/1/0 100 6.0  95.0 3.7 1.42 1.0 0.05 
1 5/5/0/0 100 6.0  

50 

100.6 2.3 1.46 1.0 0.28 
2 5/5/0/0 125 5.5  70.4 2.3 1.35 1.0 0.34 
3 5/5/0/0 150 4.5  60.8 4.8 1.33 1.0 0.45 
4 4/5/1/0 100 6.0  88.8 1.7 1.44 1.0 0.36 
5 4/5/1/0 125 5.5  70.4 2.3 1.38 1.0 0.29 
6 4/5/1/0 150 4.0  49.2 3.1 1.33 1.0 0.22 
7 4/4/0/2 100 4.5  67.7 3.2 1.46 1.0 0.07 
8 4/4/0/2 150 4.0  42.9 2.0 1.33 1.0 0.37 
9 3/6/0/1 100 6.0  103.6 2.9 1.43 1.0 0.23 

10 3/6/1/0 100 6.0  94.1 2.1 1.42 1.0 0.25 
1 5/5/0/0 100 6.0  

20 

120.2 3.6 1.46 1.0 0.10 
2 5/5/0/0 125 5.5  79.6 4.0 1.35 1.0 0.11 
3 5/5/0/0 150 4.5  71.9 7.0 1.33 1.0 0.07 
4 4/5/1/0 100 6.0  101.9 2.4 1.44 1.0 0.09 
5 4/5/1/0 125 5.5  63.8 2.1 1.38 1.0 0.16 
6 4/5/1/0 150 4.0  71.9 7.0 1.33 1.0 0.14 
7 4/4/0/2 100 4.5  78.1 3.0 1.46 1.0 0.07 
8 4/4/0/2 150 4.0  41.3 2.4 1.33 1.0 0.12 
9 3/6/0/1 100 6.0  134.9 3.5 1.43 1.0 0.11 

10 3/6/1/0 100 6.0  122 3.0 1.42 1.0 0.14 

 2.2-25 1.0MPa

0.1MPa 1.0MPa 
2.0MPa 5/5/0/0 2.0MPa

No.1 3 5/5/0/0 1

 2.2-9 1MPa

No. OPC/SF/SS/FA 
W/B 
(%) 

SP/B 
(%) ( m) (mPa s) (Pa) (MPa) (L) 

1 5/5/0/0 100 6.0  

100 

100.5 3.8 1.46 1.0 0.07 
2 5/5/0/0 125 5.5  72.4 3.4 1.35 1.0 3.38 
3 5/5/0/0 150 4.5  102.8 7.7 1.33 1.0 1.49 
4 4/5/1/0 100 6.0  73.8 1.5 1.44 1.0 0.57 
5 4/5/1/0 125 5.5  92.1 4.9 1.38 1.0 0.44 
6 4/5/1/0 150 4.0  55.0 4.4 1.33 1.0  1.65 
7 4/4/0/2 100 4.5  68.9 3.2 1.46 1.0 0.65 
8 4/4/0/2 150 4.0  43.2 2.9 1.33 1.0 0.89 
9 3/6/0/1 100 6.0  71.6 1.5 1.43 1.0  0.42 

10 3/6/1/0 100 6.0  95.0 3.7 1.42 1.0 0.05 
1 5/5/0/0 100 6.0  

50 

100.6 2.3 1.46 1.0 0.28 
2 5/5/0/0 125 5.5  70.4 2.3 1.35 1.0 0.34 
3 5/5/0/0 150 4.5  60.8 4.8 1.33 1.0 0.45 
4 4/5/1/0 100 6.0  88.8 1.7 1.44 1.0 0.36 
5 4/5/1/0 125 5.5  70.4 2.3 1.38 1.0 0.29 
6 4/5/1/0 150 4.0  49.2 3.1 1.33 1.0 0.22 
7 4/4/0/2 100 4.5  67.7 3.2 1.46 1.0 0.07 
8 4/4/0/2 150 4.0  42.9 2.0 1.33 1.0 0.37 
9 3/6/0/1 100 6.0  103.6 2.9 1.43 1.0 0.23 

10 3/6/1/0 100 6.0  94.1 2.1 1.42 1.0 0.25 
1 5/5/0/0 100 6.0  

20 

120.2 3.6 1.46 1.0 0.10 
2 5/5/0/0 125 5.5  79.6 4.0 1.35 1.0 0.11 
3 5/5/0/0 150 4.5  71.9 7.0 1.33 1.0 0.07 
4 4/5/1/0 100 6.0  101.9 2.4 1.44 1.0 0.09 
5 4/5/1/0 125 5.5  63.8 2.1 1.38 1.0 0.16 
6 4/5/1/0 150 4.0  71.9 7.0 1.33 1.0 0.14 
7 4/4/0/2 100 4.5  78.1 3.0 1.46 1.0 0.07 
8 4/4/0/2 150 4.0  41.3 2.4 1.33 1.0 0.12 
9 3/6/0/1 100 6.0  134.9 3.5 1.43 1.0 0.11 

10 3/6/1/0 100 6.0  122 3.0 1.42 1.0 0.14 

 2.2-25 1.0MPa
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2.2-10 2MPa

No. OPC/SF/SS/FA
W/B
(%)

SP/B
(%) ( m) (mPa s) (Pa) (MPa) (L)

1 5/5/0/0 100 6.0

100

65.1 7.5 1.46 2.0 32.34
20.230.253.19.19.875.55210/0/5/52
24.130.233.12.64.975.40510/0/5/53
37.20.244.16.11.970.60010/1/5/44
24.20.283.13.26.475.55210/1/5/45
55.40.233.10.59.260.40510/1/5/46

7 4/4/0/2 100 4.5 107.4 6.1 1.46 2.0 1.67
23.30.233.17.27.840.40512/0/4/48

9 3/6/0/1 100 6.0 101.6 2.2 1.43 2.0 1.08
59.30.224.16.20.790.60010/1/6/301

1 5/5/0/0 100 6.0

50

122.8 3.3 1.46 2.0 0.22
2 5/5/0/0 125 5.5 103.8 4.4 1.35 2.0 0.25

82.20.233.19.41.575.40510/0/5/53
52.00.244.14.13.750.60010/1/5/44
52.00.283.14.13.755.55210/1/5/45
32.00.233.17.45.660.40510/1/5/46

7 4/4/0/2 100 4.5 111.6 5.1 1.46 2.0 0.28
62.00.233.12.25.7440512/0/4/48
11.00.234.11.24.90160011/0/6/39
32.00.224.10.47.22160010/1/6/301

1 5/5/0/0 100 6.0

20

47.5 2.2 1.46 2.0 0.26
32.00.253.10.77.985.55210/0/5/52
82.00.233.19.41.575.40510/0/5/53

4 4/5/1/0 100 6.0 101.8 2.4 1.44 2.0 0.17
61.00.283.18.28.175.55210/1/5/45
02.00.233.14.33.350.40510/1/5/46
51.00.264.12.33.785.40012/0/4/47
51.00.233.19.10.830.40512/0/4/48
51.00.234.16.13.580.60011/0/6/39
81.00.224.19.13.190.60010/1/6/301

2.2-26 2.0MPa

No.3 1.0MPa
2.2-27 2.2-28 2.2-30

2.2-25 2.2-26 No.2 5/5/0/0
W/B=125% SP/B=5.5% No.3 5/5/0/0 W/B=150% SP/B=4.5%

2.2-10 2MPa

No. OPC/SF/SS/FA
W/B
(%)

SP/B
(%) ( m) (mPa s) (Pa) (MPa) (L)

1 5/5/0/0 100 6.0

100

65.1 7.5 1.46 2.0 32.34
20.230.253.19.19.875.55210/0/5/52
24.130.233.12.64.975.40510/0/5/53
37.20.244.16.11.970.60010/1/5/44
24.20.283.13.26.475.55210/1/5/45
55.40.233.10.59.260.40510/1/5/46

7 4/4/0/2 100 4.5 107.4 6.1 1.46 2.0 1.67
23.30.233.17.27.840.40512/0/4/48

9 3/6/0/1 100 6.0 101.6 2.2 1.43 2.0 1.08
59.30.224.16.20.790.60010/1/6/301

1 5/5/0/0 100 6.0

50

122.8 3.3 1.46 2.0 0.22
2 5/5/0/0 125 5.5 103.8 4.4 1.35 2.0 0.25

82.20.233.19.41.575.40510/0/5/53
52.00.244.14.13.750.60010/1/5/44
52.00.283.14.13.755.55210/1/5/45
32.00.233.17.45.660.40510/1/5/46

7 4/4/0/2 100 4.5 111.6 5.1 1.46 2.0 0.28
62.00.233.12.25.7440512/0/4/48
11.00.234.11.24.90160011/0/6/39
32.00.224.10.47.22160010/1/6/301

1 5/5/0/0 100 6.0

20

47.5 2.2 1.46 2.0 0.26
32.00.253.10.77.985.55210/0/5/52
82.00.233.19.41.575.40510/0/5/53

4 4/5/1/0 100 6.0 101.8 2.4 1.44 2.0 0.17
61.00.283.18.28.175.55210/1/5/45
02.00.233.14.33.350.40510/1/5/46
51.00.264.12.33.785.40012/0/4/47
51.00.233.19.10.830.40512/0/4/48
51.00.234.16.13.580.60011/0/6/39
81.00.224.19.13.190.60010/1/6/301

2.2-26 2.0MPa

No.3 1.0MPa
2.2-27 2.2-28 2.2-30

2.2-25 2.2-26 No.2 5/5/0/0
W/B=125% SP/B=5.5% No.3 5/5/0/0 W/B=150% SP/B=4.5%
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No.2 No.3
2.2-15 No.2

2.2-2
No.2 5/5/0/0 W/B=125% SP/B=5.5%

2.2-27

2.2-28 R=0.1m

No.2 No.3
2.2-15 No.2

2.2-2
No.2 5/5/0/0 W/B=125% SP/B=5.5%

2.2-27

2.2-28 R=0.1m
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 2.2-29 R=0.4m

 2.2-30 R=0.8m

2.2.5
2007 2008 2

2007 OPC
SF SS FA 37 W/B 100% 400% 2

4 SP/B 2 3.5% 1 96
96

31 31
10 W/B

300 400%
pH

2008

 2.2-29 R=0.4m

 2.2-30 R=0.8m

2.2.5
2007 2008 2

2007 OPC
SF SS FA 37 W/B 100% 400% 2

4 SP/B 2 3.5% 1 96
96

31 31
10 W/B

300 400%
pH

2008
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2008 8 W/B 100 200%
4 SP/B 1 6% 3 63 2008

SF SP/B
63 43

20 20 SS
 FA

10

1 10
 2.2-11

 2.2-2

OPC/SF/SS/FA= 5/5/0/0 W/B=125% SP/B=5.5%

 2.2-11 2008

*1 
W/B 
(%) 

SP/B 
(%) 

*2
*3

5/5/0/0 100 6.0 

5/5/0/0 125 5.5 

5/5/0/0 150 4.5 

4/5/1/0 100 6.0 

4/5/1/0 125 5.5 

4/5/1/0 150 4.5 

4/4/0/2 100 4.5 

4/4/0/2 150 4.0 

3/6/0/1 100 6.0 

3/6/1/0 100 6.0 

*1 OPC/SF/SS/FA
*2
*3

2
1

2008 8 W/B 100 200%
4 SP/B 1 6% 3 63 2008

SF SP/B
63 43

20 20 SS
 FA

10

1 10
 2.2-11

 2.2-2

OPC/SF/SS/FA= 5/5/0/0 W/B=125% SP/B=5.5%

 2.2-11 2008

*1 
W/B 
(%) 

SP/B 
(%) 

*2
*3

5/5/0/0 100 6.0 

5/5/0/0 125 5.5 

5/5/0/0 150 4.5 

4/5/1/0 100 6.0 

4/5/1/0 125 5.5 

4/5/1/0 150 4.5 

4/4/0/2 100 4.5 

4/4/0/2 150 4.0 

3/6/0/1 100 6.0 

3/6/1/0 100 6.0 

*1 OPC/SF/SS/FA
*2
*3

2
1
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.3
2.3.1
(1)

2.1.4

100μm

1 2007

2008 22)

4

(2)

2.3-1

 2.3-1

2 Na

 2.3-1

2.3
2.3.1
(1)

2.1.4

100μm

1 2007

2008 22)

4

(2)

2.3-1

 2.3-1

2 Na

 2.3-1
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.3-1

2007 2008

Hi -20

10 20nm Na2O
0.35%
SiO2 20.6% pH9.0 10.5

(25 )1.132 (25 )6mPa s

Hi -30
( AT)

10 20nm Na2O
0.60%
SiO2 30.6% pH9.0 10.5

(25 )1.213 (25 )6mPa s

2007

AT(
α )

Hi -40

15 20nm Na2O
0.60%
SiO2 40.5% pH9.0 10.5

(25 )1.3 (25 )6mPa s

Hi
-20AL

10 20nm Na2O
0.35%
SiO2 20 21% pH9.0 10.5

(25 )1.13 (25 )6mPa s

Al

Hi
-30B

10 20nm Na2O
0.05%
SiO2 30 31% pH9.0 10.5

(25 )1.205 (25 )6mPa s

Hi
-20P

10 20nm Na2O
0.35%
SiO2 20 21% pH4.0 6.0

(25 )1.153 (25 )20mPa s

NO3

Hi
-30S

7 10nm Na2O
0.60%
SiO2 30 31% pH9.0 10.5

(25 )1.212 (25 )10mPa s

Hi
-20G

40 50nm Na2O
0.40%
SiO2 20 21% pH9.0 10.5

(25 )1.128 (25 )6mPa s

MEYCO
MP320T

Na2O 0.40%
SiO2 29 31% pH9.5 10.5

(20 )1.2 (20 )10mPa s
BASF

α
Hi

NC pH7
(20 )1.07 (20 )1mPa s

BASF
MEYCO
MP320T

(3)
2.2.1(3)

2007
2.3-2

2.3-2

2.3-1

2007 2008

Hi -20

10 20nm Na2O
0.35%
SiO2 20.6% pH9.0 10.5

(25 )1.132 (25 )6mPa s

Hi -30
( AT)

10 20nm Na2O
0.60%
SiO2 30.6% pH9.0 10.5

(25 )1.213 (25 )6mPa s

2007

AT(
α )

Hi -40

15 20nm Na2O
0.60%
SiO2 40.5% pH9.0 10.5

(25 )1.3 (25 )6mPa s

Hi
-20AL

10 20nm Na2O
0.35%
SiO2 20 21% pH9.0 10.5

(25 )1.13 (25 )6mPa s

Al

Hi
-30B

10 20nm Na2O
0.05%
SiO2 30 31% pH9.0 10.5

(25 )1.205 (25 )6mPa s

Hi
-20P

10 20nm Na2O
0.35%
SiO2 20 21% pH4.0 6.0

(25 )1.153 (25 )20mPa s

NO3

Hi
-30S

7 10nm Na2O
0.60%
SiO2 30 31% pH9.0 10.5

(25 )1.212 (25 )10mPa s

Hi
-20G

40 50nm Na2O
0.40%
SiO2 20 21% pH9.0 10.5

(25 )1.128 (25 )6mPa s

MEYCO
MP320T

Na2O 0.40%
SiO2 29 31% pH9.5 10.5

(20 )1.2 (20 )10mPa s
BASF

α
Hi

NC pH7
(20 )1.07 (20 )1mPa s

BASF
MEYCO
MP320T

(3)
2.2.1(3)

2007
2.3-2

2.3-2
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-2

bmin

40μm ( L/ /100m) 

10 /m
40μm ( 10L/ /100m) 
40μm ( 5L/ /100m) 

1 /m
70μm ( 10L/ /100m) 
60μm ( 5L/ /100m) 

0.1 /m
90μm (  10L/ /100m) 
80μm (  5L/ /100m) 

 pH 11 

(4)
1  2007

2007
AT

 2.3-2

4 5 57 105 180

pH
5 3

57

 2.3-2

bmin

40μm ( L/ /100m) 

10 /m
40μm ( 10L/ /100m) 
40μm ( 5L/ /100m) 

1 /m
70μm ( 10L/ /100m) 
60μm ( 5L/ /100m) 

0.1 /m
90μm (  10L/ /100m) 
80μm (  5L/ /100m) 

 pH 11 

(4)
1  2007

2007
AT

 2.3-2

4 5 57 105 180

pH
5 3

57
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-2 2007

2  2008
2008 10  2.3-3

4
AT Hi Hi 30 9

10
10 120

pH

9

9 4

2
2

 2.3-2 2007

2  2008
2008 10  2.3-3

4
AT Hi Hi 30 9

10
10 120

pH

9

9 4

2
2
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-3 2008

(5)
 2.3-3 2.3.2

2.3.3

 2.3-3 2008

(5)
 2.3-3 2.3.2

2.3.3
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-3

2.3.2
(1)

 2.3-1

(2)
A B

B 10 A B

1
20 20

1 2 3 4 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4

120

pH pH

1
7

14
28

20°
98%RH
95%RH
5

10
20
30
40
50
60
80
100
120
140
160
180

3

10μm 30
1
7

14
28

25μm 46mm 2000mm

JIS A1216:1998 28

3

7
28

1

ICP
1

JGS0521-2000

20082007

JIS A1216:1998

3

 2.3-3

2.3.2
(1)

 2.3-1

(2)
A B

B 10 A B

1
20 20

1 2 3 4 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4

120

pH pH

1
7

14
28

20°
98%RH
95%RH
5

10
20
30
40
50
60
80
100
120
140
160
180

3

10μm 30
1
7

14
28

25μm 46mm 2000mm

JIS A1216:1998 28

3

7
28

1

ICP
1

JGS0521-2000

20082007

JIS A1216:1998

3
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

20

(3)
2007  2.3-4 320mL  Hi -30

5 180 α 8.0g 6.5g 6.0g 5.5g
1 4 1mm

2008
2.3-1 9  2.3-5 10

2.3-6

 2.3-4 2007
No. Hi -30 

(mL) 
α

(g) (mL) 
pH SiO2 (%) 

1 320 8.0 76.00 9.02 30 24 5

2 320 6.5 76.75 9.19 30 24 57

3 320 6.0 77.00 9.17 30 24 105 

4 320 5.5 77.25 9.28 30 24 180 

 2.3-5 2008

nm

SiO2 %

1-1 Hi -20 10 20 20 16
1-2 Hi -30 10 20 30 24
1-3 Hi -40 15 20 40 32

2-1 Hi -20AL 10 20 20 16
AL

2-2 Hi -30B 10 20 30 16

2-3 Hi -20P 10 20 20 16   NO3

3-1 
Hi -30S 

7 10
30 

24
3-2 7 10 16
3-3 Hi -20G 40 50 20 16
4 MEYCO MP320T 30 24

20

(3)
2007  2.3-4 320mL  Hi -30

5 180 α 8.0g 6.5g 6.0g 5.5g
1 4 1mm

2008
2.3-1 9  2.3-5 10

2.3-6

 2.3-4 2007
No. Hi -30 

(mL) 
α

(g) (mL) 
pH SiO2 (%) 

1 320 8.0 76.00 9.02 30 24 5

2 320 6.5 76.75 9.19 30 24 57

3 320 6.0 77.00 9.17 30 24 105 

4 320 5.5 77.25 9.28 30 24 180 

 2.3-5 2008

nm

SiO2 %

1-1 Hi -20 10 20 20 16
1-2 Hi -30 10 20 30 24
1-3 Hi -40 15 20 40 32

2-1 Hi -20AL 10 20 20 16
AL

2-2 Hi -30B 10 20 30 16

2-3 Hi -20P 10 20 20 16   NO3

3-1 
Hi -30S 

7 10
30 

24
3-2 7 10 16
3-3 Hi -20G 40 50 20 16
4 MEYCO MP320T 30 24
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-6 2008 1000mL
No1-1 

Hi20 

No1-2 

Hi30 

No1-3 

Hi40 

No2-1 

20AL 

No2-2 

30B 

No2-3

20P*1

No3-1

30S24%

No3-2

30S16%

No3-3

20G

No4

MP320T

mL 800.00 800.00 800.00 800.00 500.00 NA 800.00 500.00 800.00 863.83 

g 905.60 970.40 1040.00 905.60 602.50 NA 969.60 606.00 902.40 1040.90 

mL 8.16  7.34  6.84  6.07  7.05  NA 6.19 7.80 11.66 0.00 

g 16.33  14.68  13.68  12.14 14.11 NA 12.37 15.60 23.31 0.00 

mL 191.83 192.65 193.15 193.93 492.95 NA 193.83 492.20 188.35 136.20 

g 191.83 192.65 193.15 193.93 492.95 NA 193.83 492.20 188.35 145.73 

% 16.3% 24.7% 33.4% 16.3% 16.3% NA 24.7% 16.3% 16.2% 28.1% 

*1 No.2-3

2.3.3
(1)
1 2008

 2.3-5 10
α NC

120

2  pH
pH pH pH

3
JIS A1216:1998

2.3-1 5cm 10cm
2007 2.3-4 1 7 14 28

2008 2.3-6 No.2-3 9
1 7 28 1mm/ 1%/

 2.3-6 2008 1000mL
No1-1 

Hi20 

No1-2 

Hi30 

No1-3 

Hi40 

No2-1 

20AL 

No2-2 

30B 

No2-3

20P*1

No3-1

30S24%

No3-2

30S16%

No3-3

20G

No4

MP320T

mL 800.00 800.00 800.00 800.00 500.00 NA 800.00 500.00 800.00 863.83 

g 905.60 970.40 1040.00 905.60 602.50 NA 969.60 606.00 902.40 1040.90 

mL 8.16  7.34  6.84  6.07  7.05  NA 6.19 7.80 11.66 0.00 

g 16.33  14.68  13.68  12.14 14.11 NA 12.37 15.60 23.31 0.00 

mL 191.83 192.65 193.15 193.93 492.95 NA 193.83 492.20 188.35 136.20 

g 191.83 192.65 193.15 193.93 492.95 NA 193.83 492.20 188.35 145.73 

% 16.3% 24.7% 33.4% 16.3% 16.3% NA 24.7% 16.3% 16.2% 28.1% 

*1 No.2-3

2.3.3
(1)
1 2008

 2.3-5 10
α NC

120

2  pH
pH pH pH

3
JIS A1216:1998

2.3-1 5cm 10cm
2007 2.3-4 1 7 14 28

2008 2.3-6 No.2-3 9
1 7 28 1mm/ 1%/
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-1 2007 2 7

4 2008

i. 
2.3-6 9

ii. 
 2.3-2  20 98%RH 95%RH 3

50%RH
1

80%RH
98%RH 95%RH

 2.3-1 2007 2 7

4 2008

i. 
2.3-6 9

ii. 
 2.3-2  20 98%RH 95%RH 3

50%RH
1

80%RH
98%RH 95%RH
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-2

iii. 
1

1 2 1

5
a. 2007

2007 2 4 3  2.3-3 Anton Paar
Physica MCR301
 2.3-7

Gustafson  Stille 2005

0.01 200 (1/s)
1 60 1

1
2 5 10 20 10
3 4 5 20 40 20

98%RH 95%RH

 2.3-2

iii. 
1

1 2 1

5
a. 2007

2007 2 4 3  2.3-3 Anton Paar
Physica MCR301
 2.3-7

Gustafson  Stille 2005

0.01 200 (1/s)
1 60 1

1
2 5 10 20 10
3 4 5 20 40 20

98%RH 95%RH
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-3 Anton Paar  Physica MCR301 

 2.3-7

 2.3-3 Anton Paar  Physica MCR301 

 2.3-7
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

b. 2008
2008 4 1-2 2-1 3-1 4

2007 Anton Paar Physica MCR301

2007
 2.3-8

 2.3-8 2008

1Hz

5%

 60

180 3

240 4

6 2007
2.3-4 400mL 0.01MPa 2.3-5

10μm
2 3 4 3 Hi 2.3-9

10  2.3-10

 2.3-4

L

b. 2008
2008 4 1-2 2-1 3-1 4

2007 Anton Paar Physica MCR301

2007
 2.3-8

 2.3-8 2008

1Hz

5%

 60

180 3

240 4

6 2007
2.3-4 400mL 0.01MPa 2.3-5

10μm
2 3 4 3 Hi 2.3-9

10  2.3-10

 2.3-4

L



－53－ －53－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-5 10μm

 2.3-9

pH
min mPa s

HI  6.5 
2 9.19 57 2.3 
3 9.17 105 2.3 
4 9.28 180 2.6 

 2.3-10

pH
mPa s

MC 
10 1% 12.0 1.3 

7
JGS0521-2000

2.3-6 5cm 10cm
2007 2 1 7 14 28

25 50 100kPa 3 2008
4 1 7 28 50 100 150kPa

3 1mm/ 1%/

 2.3-5 10μm

 2.3-9

pH
min mPa s

HI  6.5 
2 9.19 57 2.3 
3 9.17 105 2.3 
4 9.28 180 2.6 

 2.3-10

pH
mPa s

MC 
10 1% 12.0 1.3 

7
JGS0521-2000

2.3-6 5cm 10cm
2007 2 1 7 14 28

25 50 100kPa 3 2008
4 1 7 28 50 100 150kPa

3 1mm/ 1%/
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-6 2007 1 7 100kPa

8 2007

25μm 46mm 2,000mm 5mm

2  2.3-10 10
3 500mm 0.5MPa

9 2008

4

a.
pH13

28 2.3.3 (1) 
3

pH 8.2
2.3-11

pH=8.2 pH=9.02 2.3-7

 2.3-6 2007 1 7 100kPa

8 2007

25μm 46mm 2,000mm 5mm

2  2.3-10 10
3 500mm 0.5MPa

9 2008

4

a.
pH13

28 2.3.3 (1) 
3

pH 8.2
2.3-11

pH=8.2 pH=9.02 2.3-7



－55－ － 55－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.3-11
g

6 222.23

2 30.70

6 0.85

13.89

4.02

2.01

0.54

0.06

490.68

81.88

2.3-7 (pH=9.02)

pH13
pH13 1.0

2.3-12 2.3-8

2.3-12
(kg)

L (kg)

1L

(kg/L)

1.0 25 25 0.25 33.33 50 1.50 0.75

2.3-11
g

6 222.23

2 30.70

6 0.85

13.89

4.02

2.01

0.54

0.06

490.68

81.88

2.3-7 (pH=9.02)

pH13
pH13 1.0

2.3-12 2.3-8

2.3-12
(kg)

L (kg)

1L

(kg/L)

1.0 25 25 0.25 33.33 50 1.50 0.75
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-8 (pH=13.1) 

b. ( )

5) b

3 10vol%

10
a. 2007
i. 

2007 2
7 28

 2.3-9  2.3-4
 2.3-13

1/2 3/8 1/4 5mm
 2.3-9

 2.3-8 (pH=13.1) 

b. ( )

5) b

3 10vol%

10
a. 2007
i. 

2007 2
7 28

 2.3-9  2.3-4
 2.3-13

1/2 3/8 1/4 5mm
 2.3-9
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-4

 2.3-13

(mm) (mm) 

1/2 16.7 100 150 200 1 3  7 28 

3/8 12.8 100 150 200 1 3  7 28 

1/4 9.1 100 150 200 1 3  7 28 

5mm 5 300 2  7 28 

ii. 
 2.3-4

sw LDpD
4

2

(  2.3-1) 

ws p
L
D
4 (  2.3-2) 

iii.
 2.3-5

 2.3-5

s
req

bpL
2

wp
L

s

D

 2.3-4

 2.3-13

(mm) (mm) 

1/2 16.7 100 150 200 1 3  7 28 

3/8 12.8 100 150 200 1 3  7 28 

1/4 9.1 100 150 200 1 3  7 28 

5mm 5 300 2  7 28 

ii. 
 2.3-4

sw LDpD
4

2

(  2.3-1) 

ws p
L
D
4 (  2.3-2) 

iii.
 2.3-5

 2.3-5

s
req

bpL
2

wp
L

s

D
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

b. 2008
i. 

2008
1 50mm

100 200μm 2 50 100 200mm 3 6
2.3-6

2
1-2 3-1 100μm

1-2 200μm

 2.3-14

   

   

 2.3-6

100mm

200mm

50mm 

200mm

100mm
50mm 

b. 2008
i. 

2008
1 50mm

100 200μm 2 50 100 200mm 3 6
2.3-6

2
1-2 3-1 100μm

1-2 200μm

 2.3-14

   

   

 2.3-6

100mm

200mm

50mm 

200mm

100mm
50mm 
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-14 2008

1-2 3-1 

100μm 50mm 100mm 
200mm 

200μm 50mm 100mm 
200mm 

ii. 

 2.3-14 6 P 3 4 Q
e  2.3-7 (2.3-3)

 2.3-7

3
12

BP
QLe

 2.3-3

0.01MPa

iii. 
2007  2.3-8

 2.3-8

L

p
s c

e

Lpe s2

B

Q vP

L

 2.3-14 2008

1-2 3-1 

100μm 50mm 100mm 
200mm 

200μm 50mm 100mm 
200mm 

ii. 

 2.3-14 6 P 3 4 Q
e  2.3-7 (2.3-3)

 2.3-7

3
12

BP
QLe

 2.3-3

0.01MPa

iii. 
2007  2.3-8

 2.3-8

L

p
s c

e

Lpe s2

B

Q vP

L
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

11 2008
4 1-2 2-1 3-1 4

200mL  2.3-10
100mL 100mL 200mL
20 1

 2.3-15  2.3-11

 2.3-10

 2.3-15

ICP-AES 
Na ICP-AES 
K ICP-AES 
Cl 

ICP (SPS7800) (ICS3000)
 2.3-11

11 2008
4 1-2 2-1 3-1 4

200mL  2.3-10
100mL 100mL 200mL
20 1

 2.3-15  2.3-11

 2.3-10

 2.3-15

ICP-AES 
Na ICP-AES 
K ICP-AES 
Cl 

ICP (SPS7800) (ICS3000)
 2.3-11
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.3.4
(1)
1 2008

1-1 3-3 α
120  2.3-16

2-3 3-3
1,200 20 40mPa s

 2.3-16 pH Hi

Hi
[mL] α

[g] [mL] pH
min

120
α[g] 

1-1 
1 320 6.75 76.63 9.01 101

6.53 2 320 6.50 76.75 9.02 123
3 320 6.00 77.00 9.02 215

1-2 

1 320 8.00 76.00 9.02 5

5.87 

2 320 6.50 76.75 9.19 57
3 320 6.00 77.00 9.17 105
4 320 5.75 77.13 8.99 134
5 320 5.50 77.25 9.28 180
6 320 4.00 78.00 9.30 1200

1-3 

1 320 6.50 76.75 8.96 30

5.47 
2 320 6.00 77.00 9.08 72

3 320 5.50 77.25 9.13 114

4 320 5.00 77.50 9.00 228

2-1 
1 320 5.50 77.25 8.98 56

4.85 2 320 5.00 77.50 8.77 74
3 320 4.50 77.75 8.93 232

2-2 
1 200 6.00 197.00 9.85 73

5.64 2 200 5.80 197.10 9.89 85
3 200 5.50 197.25 9.93 152

2-3 1 300 32.00 84.00 4.96

3-1 
1 320 6.00 77.00 9.45 36

4.95 2 320 5.00 77.50 9.43 109
3 320 4.50 77.75 9.56 216

3-2 
1 200 6.50 196.75 9.40 88

6.24 2 200 6.20 196.90 9.42 125
3 200 6.00 197.00 9.49 155

3-3 
1 320 10.00 75.00 8.91 45

9.32 
2 320 9.00 75.50 8.90 156

2.3.4
(1)
1 2008

1-1 3-3 α
120  2.3-16

2-3 3-3
1,200 20 40mPa s

 2.3-16 pH Hi

Hi
[mL] α

[g] [mL] pH
min

120
α[g] 

1-1 
1 320 6.75 76.63 9.01 101

6.53 2 320 6.50 76.75 9.02 123
3 320 6.00 77.00 9.02 215

1-2 

1 320 8.00 76.00 9.02 5

5.87 

2 320 6.50 76.75 9.19 57
3 320 6.00 77.00 9.17 105
4 320 5.75 77.13 8.99 134
5 320 5.50 77.25 9.28 180
6 320 4.00 78.00 9.30 1200

1-3 

1 320 6.50 76.75 8.96 30

5.47 
2 320 6.00 77.00 9.08 72

3 320 5.50 77.25 9.13 114

4 320 5.00 77.50 9.00 228

2-1 
1 320 5.50 77.25 8.98 56

4.85 2 320 5.00 77.50 8.77 74
3 320 4.50 77.75 8.93 232

2-2 
1 200 6.00 197.00 9.85 73

5.64 2 200 5.80 197.10 9.89 85
3 200 5.50 197.25 9.93 152

2-3 1 300 32.00 84.00 4.96

3-1 
1 320 6.00 77.00 9.45 36

4.95 2 320 5.00 77.50 9.43 109
3 320 4.50 77.75 9.56 216

3-2 
1 200 6.50 196.75 9.40 88

6.24 2 200 6.20 196.90 9.42 125
3 200 6.00 197.00 9.49 155

3-3 
1 320 10.00 75.00 8.91 45

9.32 
2 320 9.00 75.50 8.90 156
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

4 NS
120  2.3-17

 2.3-17 pH MEYCO MP32OT

MP320T 
[g] NC 

[g] [%] pH
min

120
NC 

[%]

4

1 393.40 78.68 20.0 9.56 25

14 
2 402.70 70.47 17.5 9.61 45

3 412.40 61.86 15.0 9.65 100

4 422.50 52.81 12.5 9.69 190

2-3 9
2.3-6

2  pH
2007 pH 1 4 9.02 9.19 9.17 9.28

2008 pH  2.3-16  2.3-17 8.77 9.93
pH 11

3
a. 2007 1 4

2007  2.3-12

 2.3-12 1 7 14 28

 2.3-9

4 NS
120  2.3-17

 2.3-17 pH MEYCO MP32OT

MP320T 
[g] NC 

[g] [%] pH
min

120
NC 

[%]

4

1 393.40 78.68 20.0 9.56 25

14 
2 402.70 70.47 17.5 9.61 45

3 412.40 61.86 15.0 9.65 100

4 422.50 52.81 12.5 9.69 190

2-3 9
2.3-6

2  pH
2007 pH 1 4 9.02 9.19 9.17 9.28

2008 pH  2.3-16  2.3-17 8.77 9.93
pH 11

3
a. 2007 1 4

2007  2.3-12

 2.3-12 1 7 14 28

 2.3-9



－ 63－ － 63－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-9

 2.3-18 2.3-19 2.3-10 2.3-11
7

28 MPa 7

 2.3-18 2007 kN/m2

1 2 3 4

1 21.2 15.2  11.0  9.1  

7 30.3  26.1  13.1  9.2  

14 33.2  23.6  31.6  25.7  

28 37.8  22.9  28.7 30.9

 2.3-19 2007 E50 kN/m2

1 2 3 4

1 615 234  184  109  

7 811  602  442  164  

14 728  516  713  568  

28 1605  511  846  736

 2.3-9

 2.3-18 2.3-19 2.3-10 2.3-11
7

28 MPa 7

 2.3-18 2007 kN/m2

1 2 3 4

1 21.2 15.2  11.0  9.1  

7 30.3  26.1  13.1  9.2  

14 33.2  23.6  31.6  25.7  

28 37.8  22.9  28.7 30.9

 2.3-19 2007 E50 kN/m2

1 2 3 4

1 615 234  184  109  

7 811  602  442  164  

14 728  516  713  568  

28 1605  511  846  736



－ 64－ － 64－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-10 2007

 2.3-11 E50 2007

b. 2008 1-1 1-2 1-3 2-1 2-2 3-1 3-2 3-3 4
2008  2.3-20  2.3-21

2.3-12  2.3-13
1-2 3-1 4 3 3-1

1-3 1-2

3-3 7

(d) 

(d) 

 2.3-10 2007

 2.3-11 E50 2007

b. 2008 1-1 1-2 1-3 2-1 2-2 3-1 3-2 3-3 4
2008  2.3-20  2.3-21

2.3-12  2.3-13
1-2 3-1 4 3 3-1

1-3 1-2

3-3 7

(d) 

(d) 



－ 65－ － 65－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-20 2008 kN/m2

1 7 28

1-1 
(Hi20) 

16.3% 
7.2 
6.2 
5.2 

6.2 
11.6 
11.8 
11.0 

11.4
16.5 
17.1 
16.5 

16.7

1-2 
(Hi30) 

24.7% 
18.9 
17.1 
18.6 

18.2 
26.3 
27.6 
24.9 

26.2
36.9 
32.7 
40.0 

36.5

1-3 
(Hi40) 

33.4% 
17.2 
17.3 
14.3 

16.3 
22.6 
14.9 
18.0 

18.5
32.9 
34.5 
33.0 

33.5

2-1 
(20AL) 

16.3% 
7.3 
6.4 
4.7 

6.1 
8.1 
9.1 
8.6 

8.6
12.7 
12.7 
12.6 

12.7

2-2 
(30B) 

16.3% 
5.0 
5.1 
5.1 

5.1 
7.5 
7.5 
7.7 

7.6
8.3 
8.4 
8.5 

8.4

3-1 
(30S24) 

24.7% 
27.0 
31.2 
33.8 

30.7 
46.9 
58.4 
57.9 

54.4
59.4 
67.6 
53.1 

60.0

3-2 
(30S16) 

16.3% 
10.9 
11.2 
10.1 

10.7 
20.6 
21.3 
21.0 

21.0
26.8 
26.6 
27.7 

27.0

4
(MP320T) 

28.1% 
15.5 
11.1 
11.2 

12.6
35.4 
32.4 
35.8 

34.5
37.9 
47.0 
42.7 

42.5

 2.3-12 2008

 2.3-20 2008 kN/m2

1 7 28

1-1 
(Hi20) 

16.3% 
7.2 
6.2 
5.2 

6.2 
11.6 
11.8 
11.0 

11.4
16.5 
17.1 
16.5 

16.7

1-2 
(Hi30) 

24.7% 
18.9 
17.1 
18.6 

18.2 
26.3 
27.6 
24.9 

26.2
36.9 
32.7 
40.0 

36.5

1-3 
(Hi40) 

33.4% 
17.2 
17.3 
14.3 

16.3 
22.6 
14.9 
18.0 

18.5
32.9 
34.5 
33.0 

33.5

2-1 
(20AL) 

16.3% 
7.3 
6.4 
4.7 

6.1 
8.1 
9.1 
8.6 

8.6
12.7 
12.7 
12.6 

12.7

2-2 
(30B) 

16.3% 
5.0 
5.1 
5.1 

5.1 
7.5 
7.5 
7.7 

7.6
8.3 
8.4 
8.5 

8.4

3-1 
(30S24) 

24.7% 
27.0 
31.2 
33.8 

30.7 
46.9 
58.4 
57.9 

54.4
59.4 
67.6 
53.1 

60.0

3-2 
(30S16) 

16.3% 
10.9 
11.2 
10.1 

10.7 
20.6 
21.3 
21.0 

21.0
26.8 
26.6 
27.7 

27.0

4
(MP320T) 

28.1% 
15.5 
11.1 
11.2 

12.6
35.4 
32.4 
35.8 

34.5
37.9 
47.0 
42.7 

42.5

 2.3-12 2008
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-21 2008 E50 kN/m2

1 7 28

1-1 
(Hi20) 

16.3% 
77 
76 
71 

74 
199 
188 
190 

192 
323 
328 
327 

326

1-2 
(Hi30) 

24.7% 
256 
233 
232 

240 
542 
594 
482 

540 
862 
788 
961 

871

1-3 
(Hi40) 

33.4% 
157 
165 
155 

159 
465 
416 
416 

433 
849 
754 
798 

800

2-1 
(20AL) 

16.3% 
66 
65 
58 

63 
145 
148 
142 

145 
232 
209 
236 

225

2-2 
(30B) 

16.3% 
51 
47 
47 

48 
103 
106 
105 

105 
146 
151 
151 

149

3-1 
(30S24) 

24.7% 
392 
436 
413 

414 
1203
1156
1175

1178
1428 
1558 
1657 

1548

3-2 
(30S16) 

16.3% 
155 
142 
140 

146 
392 
359 
358 

370 
567 
533 
546 

549

4
(MP320T) 

28.1% 
197 
226 
168 

197
900 
847 
843 

863 
1317 
1464 
1603 

1461

 2.3-13 2008

 2.3-21 2008 E50 kN/m2

1 7 28

1-1 
(Hi20) 

16.3% 
77 
76 
71 

74 
199 
188 
190 

192 
323 
328 
327 

326

1-2 
(Hi30) 

24.7% 
256 
233 
232 

240 
542 
594 
482 

540 
862 
788 
961 

871

1-3 
(Hi40) 

33.4% 
157 
165 
155 

159 
465 
416 
416 

433 
849 
754 
798 

800

2-1 
(20AL) 

16.3% 
66 
65 
58 

63 
145 
148 
142 

145 
232 
209 
236 

225

2-2 
(30B) 

16.3% 
51 
47 
47 

48 
103 
106 
105 

105 
146 
151 
151 

149

3-1 
(30S24) 

24.7% 
392 
436 
413 

414 
1203
1156
1175

1178
1428 
1558 
1657 

1548

3-2 
(30S16) 

16.3% 
155 
142 
140 

146 
392 
359 
358 

370 
567 
533 
546 

549

4
(MP320T) 

28.1% 
197 
226 
168 

197
900 
847 
843 

863 
1317 
1464 
1603 

1461

 2.3-13 2008
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

4 2008
20 98%RH 95%RH 3 1-1 1-2

1-3 2-1 2-2 3-1 3-2 4 8

5
a. 2007

 2.3-14  2.3-22

2007
4  2.3-4

 2.3-23

 2.3-15  2.3-22

 2.3-14

y

4 2008
20 98%RH 95%RH 3 1-1 1-2

1-3 2-1 2-2 3-1 3-2 4 8

5
a. 2007

 2.3-14  2.3-22

2007
4  2.3-4

 2.3-23

 2.3-15  2.3-22

 2.3-14

y
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-22 2007
2 3 4

57 105 180

5

10

20

30

40

50

60

80

100 

120 

140 

160 

180 

200 

 2.3-23 2007

2 3 4
 50  100  140

 57  105  180

 2.3-15 2007

(min) 

 2.3-22 2007
2 3 4

57 105 180

5

10

20

30

40

50

60

80

100 

120 

140 

160 

180 

200 

 2.3-23 2007

2 3 4
 50  100  140

 57  105  180

 2.3-15 2007

(min) 
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

b. 2008
4

2.3-16
120

0 120

2.3-16 2008

6 2007
3 2.3-17

Hi 2
4 3

4 Hi 3 2
α

2.3-13 2.3-14

b. 2008
4

2.3-16
120

0 120

2.3-16 2008

6 2007
3 2.3-17

Hi 2
4 3

4 Hi 3 2
α

2.3-13 2.3-14
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-13

 2.3-14

2.3-17

(sec) 

 2.3-13

 2.3-14

2.3-17

(sec) 
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

7
a. 2007 2

2007  2.3-15
 2.3-18

7 7

    
 2.3-15 1 7 14 28

 2.3-18 2007

7
a. 2007 2

2007  2.3-15
 2.3-18

7 7

    
 2.3-15 1 7 14 28

 2.3-18 2007



－72－ －72－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

b. 2008 1-2 2-1 3-1 4
2008  2.3-24

 2.3-19

(=0)
 2.3-24

qu/2  2.3-25
28 qu/2 1.4 1.6

 2.3-24 2008
1 7 28

(kN/m2) (kN/m2) (kN/m2) (kN/m2) (kN/m2) (kN/m2)

1-2 
(Hi30) 

24.7% 
50kPa 

100kPa 
150kPa 

16.5 
14.9 
15.7 

15.7 
19.3 
18.9 
18.5 

18.9 
27.9 
27.2 
29.9 

28.3 

2-1 
(20AL) 

16.3% 
50kPa 

100kPa 
150kPa 

6.5 
6.6 
5.3 

6.1 
8.8 
7.7 
8.3 

8.3 
9.2 
9.1 
9.4 

9.2 

3-1 
(30S24) 

24.7% 
50kPa 

100kPa 
150kPa 

27.0 
26.9 
27.3 

27.1 
34.5 
35.6 
34.3 

34.8 
48.7 
51.2 
46.8 

48.9 

4
(MP320T) 

28.1% 
50kPa 

100kPa 
150kPa 

16.5 
16.7 
16.0 

16.4 
22.7 
22.4 
21.0 

22.0 
34.8 
33.7 
35.6 

34.7 

b. 2008 1-2 2-1 3-1 4
2008  2.3-24

 2.3-19

(=0)
 2.3-24

qu/2  2.3-25
28 qu/2 1.4 1.6

 2.3-24 2008
1 7 28

(kN/m2) (kN/m2) (kN/m2) (kN/m2) (kN/m2) (kN/m2)

1-2 
(Hi30) 

24.7% 
50kPa 

100kPa 
150kPa 

16.5 
14.9 
15.7 

15.7 
19.3 
18.9 
18.5 

18.9 
27.9 
27.2 
29.9 

28.3 

2-1 
(20AL) 

16.3% 
50kPa 

100kPa 
150kPa 

6.5 
6.6 
5.3 

6.1 
8.8 
7.7 
8.3 

8.3 
9.2 
9.1 
9.4 

9.2 

3-1 
(30S24) 

24.7% 
50kPa 

100kPa 
150kPa 

27.0 
26.9 
27.3 

27.1 
34.5 
35.6 
34.3 

34.8 
48.7 
51.2 
46.8 

48.9 

4
(MP320T) 

28.1% 
50kPa 

100kPa 
150kPa 

16.5 
16.7 
16.0 

16.4 
22.7 
22.4 
21.0 

22.0 
34.8 
33.7 
35.6 

34.7 



－73－ －73－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-19 2008

 2.3-25 2008
1 7 28

qu/2 

kN/m2 kN/m2

qu/2 

kN/m2 kN/m2

qu/2 

kN/m2 kN/m2

1-2 9.1 15.7 1.7 13.1 18.9 1.4 18.3 28.3 1.5 

2-1 3.1 6.1 2.0 4.3 8.3 1.9 6.4 9.2 1.4 

3-1 15.4 27.1 1.8 27.2 34.8 1.3 30.0 48.9 1.6 

4 6.3 16.4 2.6 17.3 22.0 1.3 21.3 34.7 1.6 

8 2007
2 10

3
500mm 10

40μm

9 2008
a.

 2.3-20  2.3-21

 2.3-19 2008

 2.3-25 2008
1 7 28

qu/2 

kN/m2 kN/m2

qu/2 

kN/m2 kN/m2

qu/2 

kN/m2 kN/m2

1-2 9.1 15.7 1.7 13.1 18.9 1.4 18.3 28.3 1.5 

2-1 3.1 6.1 2.0 4.3 8.3 1.9 6.4 9.2 1.4 

3-1 15.4 27.1 1.8 27.2 34.8 1.3 30.0 48.9 1.6 

4 6.3 16.4 2.6 17.3 22.0 1.3 21.3 34.7 1.6 

8 2007
2 10

3
500mm 10

40μm

9 2008
a.

 2.3-20  2.3-21
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

4 3-1 1-2 2-1 2-1

 2.3-20 28 2008

 2.3-21 28 2008

4 3-1 1-2 2-1 2-1

 2.3-20 28 2008

 2.3-21 28 2008
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

b.
 2.3-16  2.3-26

10vol% 2

 2.3-26 2008

1-2 2-1 3-1 4
 93  126  136  110

 177  224  258  293

 18  17  12  5

 180  204  180  241

10
a. 2007

 2.3-16
2.3-27  2.3-22

 2.3-16 2007

b.
 2.3-16  2.3-26

10vol% 2

 2.3-26 2008

1-2 2-1 3-1 4
 93  126  136  110

 177  224  258  293

 18  17  12  5

 180  204  180  241

10
a. 2007

 2.3-16
2.3-27  2.3-22

 2.3-16 2007
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-27 2007

mm mm

7 28

kN/m2 kN/m2 kPa kN/m2

1/2 16.7 
100 50 2.1 20 0.8 
150 70 1.9 60 1.7 
200 130 2.7 50 1.0 

3/8 12.8 
100 350 11.2 370 11.8 
150 500 10.7 450 9.6 
200 500 8.0 770 12.3 

1/4 9.1 
100 600 13.7 400 9.1 
150 800 12.1 520 7.9 
200 1300 14.8 1200 13.7 

5mm 5.0 
300 1600 6.7 4000 16.7 
300 1900 7.9 3200 13.3 

 2.3-22 2007

μm mm
28 10kN/m2  2.3-5

 2.3-23

10MPa 
0.1 5mm

2.5 5 10 15kN/m2

10kN/m2 5mm 2.5
10MPa 1000m

 2.3-27 2007

mm mm

7 28

kN/m2 kN/m2 kPa kN/m2

1/2 16.7 
100 50 2.1 20 0.8 
150 70 1.9 60 1.7 
200 130 2.7 50 1.0 

3/8 12.8 
100 350 11.2 370 11.8 
150 500 10.7 450 9.6 
200 500 8.0 770 12.3 

1/4 9.1 
100 600 13.7 400 9.1 
150 800 12.1 520 7.9 
200 1300 14.8 1200 13.7 

5mm 5.0 
300 1600 6.7 4000 16.7 
300 1900 7.9 3200 13.3 

 2.3-22 2007

μm mm
28 10kN/m2  2.3-5

 2.3-23

10MPa 
0.1 5mm

2.5 5 10 15kN/m2

10kN/m2 5mm 2.5
10MPa 1000m



－77－ －77－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-23 2007

b. 2008

2.3-24 2.3-26
1-2 3-1

c

 2.3-24 1-2 100μm 2008

 2.3-23 2007

b. 2008

2.3-24 2.3-26
1-2 3-1

c

 2.3-24 1-2 100μm 2008
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

 2.3-25 3-1 100μm 2008

 2.3-26 1-2 200μm 2008

11 2008
1  2.3-28

100 300mg/L 0.03 0.09%

 2.3-28 1 2008

1-2 2-1 3-1 4

pH - 9.19 9.12 9.89 9.91 

% 0.83 0.66 0.69 0.84 

Si mg/L 103 116 193 315 

Na mg/ L 909 554 1224 2654 

K mg/ L 2809 2386 1562 0 

Cl mg/ L 3840 3020 3325 4495 

 2.3-25 3-1 100μm 2008

 2.3-26 1-2 200μm 2008

11 2008
1  2.3-28

100 300mg/L 0.03 0.09%

 2.3-28 1 2008

1-2 2-1 3-1 4

pH - 9.19 9.12 9.89 9.91 

% 0.83 0.66 0.69 0.84 

Si mg/L 103 116 193 315 

Na mg/ L 909 554 1224 2654 

K mg/ L 2809 2386 1562 0 

Cl mg/ L 3840 3020 3325 4495 



－79－ －79－

JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.3.5
2007 2008 2

2007
1 4

4
5 3

1

2008
9 10

 2.3-29

1-2 2-1 3-1 4
4 1

 2.3-29 2008

Si
(%) 

*1 *2

1-1 Si 16 

1-2 Si 24 

1-3 Si 32 

2-1 Al 16 

2-2 NH3 16 

2-3 NO3 16 

3-1 24 

3-2 16 

3-3 16 

4 24 

*1
*2

2.3.5
2007 2008 2

2007
1 4

4
5 3

1

2008
9 10

 2.3-29

1-2 2-1 3-1 4
4 1

 2.3-29 2008

Si
(%) 

*1 *2

1-1 Si 16 

1-2 Si 24 

1-3 Si 32 

2-1 Al 16 

2-2 NH3 16 

2-3 NO3 16 

3-1 24 

3-2 16 

3-3 16 

4 24 

*1
*2
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JAEA-Data/Code   2010-005 JAEA-Data/Code   2010-005

2.4
2.4.1
(1)

15μm 100μm
20~30nm

28 2 3

2008 1
Superfine silica powder SFP

(2)
 2.4-1 SFP

Superfine calcium hydroxide SFCa
SP

 2.4-1

SFP 
1.0μm

0.3
0.8μm

SFP-20M 

SFCa 1.0μm LT 

SP 150 

W

SFP  2.4-1

 2.4-2 SFP SEM SFP
1μm 0.3 0.8μm

 2.4-1 SFP

100μm SFP
SFCa SFCa SEM  2.4-3 SFP

2.4
2.4.1
(1)

15μm 100μm
20~30nm

28 2 3

2008 1
Superfine silica powder SFP

(2)
 2.4-1 SFP

Superfine calcium hydroxide SFCa
SP

 2.4-1

SFP 
1.0μm

0.3
0.8μm

SFP-20M 

SFCa 1.0μm LT 

SP 150 

W

SFP  2.4-1

 2.4-2 SFP SEM SFP
1μm 0.3 0.8μm

 2.4-1 SFP

100μm SFP
SFCa SFCa SEM  2.4-3 SFP
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C-S-H
C: CaO S: SiO2 H: H2O

SP

150 150R

 2.4-2 SFP SEM  2.4-3 SFCa SEM

(3)
POSIVA

2.2-2 2.4-2

 2.4-2

30 45s
2 2%

28 4MPa 
  pH  11

(4)
 2.4-3 2.3.2

2.3.3

C-S-H
C: CaO S: SiO2 H: H2O

SP

150 150R

 2.4-2 SFP SEM  2.4-3 SFCa SEM

(3)
POSIVA

2.2-2 2.4-2

 2.4-2

30 45s
2 2%

28 4MPa 
  pH  11

(4)
 2.4-3 2.3.2

2.3.3
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 2.4-3

2.4.2
(1)
1

 2.4-1

LA-920
10

2
2.4-4  2.4-4  2.4-5

SFP SFCa 50% D50 0.464μm 0.416μm SFP
 2.4-4  2.4-5 SFCa

SFP 95% D95 0.708μm SFP 1μm
SFCa D95 1.304μm 1μm

SFCa SFP
1μm

1 100μm 23)

μm
1

 2.4-4
% μm

SFP SFCa 
D5 0.284 0.228 
D50 0.464 0.416 
D95 0.708 1.304 

30

30
2

JSCE-G505-1999 28

50

2008

JSCEF532-1999

JSCEF531-1999

 2.4-3

2.4.2
(1)
1

 2.4-1

LA-920
10

2
2.4-4  2.4-4  2.4-5

SFP SFCa 50% D50 0.464μm 0.416μm SFP
 2.4-4  2.4-5 SFCa

SFP 95% D95 0.708μm SFP 1μm
SFCa D95 1.304μm 1μm

SFCa SFP
1μm

1 100μm 23)

μm
1

 2.4-4
% μm

SFP SFCa 
D5 0.284 0.228 
D50 0.464 0.416 
D95 0.708 1.304 

30

30
2

JSCE-G505-1999 28
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JSCEF532-1999

JSCEF531-1999
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 2.4-5

No. W/B SP/B 
A B

SFP SFCa SFP W SFCa SP W
(%) (%) (%) (%) (g) (g) (g) (g) (g)

1 100 0 120 0.0 100 120 0 0 0 
2 95 5 120 1.5 95 95 5 1.5 25
3 90 10 120 1.5 90 90 10 1.5 30
4 85 15 120 1.5 85 85 15 1.5 35
5 80 20 120 1.5 80 80 20 1.5 40
6 70 30 120 1.5 70 70 30 1.5 50

B :binder (=SFP+SFCa) 

2.4.3
(1)

20

1
JSCE-F 531-1999

30 4.8mm 500cm3

2
30

3
JSCE-F 532

2 24

4
JSCE-G 505 50×100mm

1 20

5  pH
50 14 50

1mm 20 5 1
72 pH pH

 2.4-5

No. W/B SP/B 
A B

SFP SFCa SFP W SFCa SP W
(%) (%) (%) (%) (g) (g) (g) (g) (g)

1 100 0 120 0.0 100 120 0 0 0 
2 95 5 120 1.5 95 95 5 1.5 25
3 90 10 120 1.5 90 90 10 1.5 30
4 85 15 120 1.5 85 85 15 1.5 35
5 80 20 120 1.5 80 80 20 1.5 40
6 70 30 120 1.5 70 70 30 1.5 50

B :binder (=SFP+SFCa) 

2.4.3
(1)

20

1
JSCE-F 531-1999

30 4.8mm 500cm3

2
30

3
JSCE-F 532

2 24

4
JSCE-G 505 50×100mm

1 20

5  pH
50 14 50

1mm 20 5 1
72 pH pH
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2.4.4
(1)
1

 2.4-6
2.4-6 30 SFCa

20% SFCa 20%

30 SFCa 20%  2.4-2
45sec SP/B W/B

W/B

 2.4-6

No. 
 (sec) 

SFP 
(%)

SFCa 
(%) 30

1 100 0 20.34 20.33 
2 95 5 33.56 33.24 
3 90 10 41.26 42.26 
4 85 15 44.99 51.09 
5 80 20 38.47 50.75 
6 70 30 67.34 127.85 

 2.4-6 SFCa

2
 2.4-7

SFCa 20%

0

30
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120

150
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(s
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)
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1

 2.4-6
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20% SFCa 20%

30 SFCa 20%  2.4-2
45sec SP/B W/B

W/B

 2.4-6

No. 
 (sec) 

SFP 
(%)

SFCa 
(%) 30

1 100 0 20.34 20.33 
2 95 5 33.56 33.24 
3 90 10 41.26 42.26 
4 85 15 44.99 51.09 
5 80 20 38.47 50.75 
6 70 30 67.34 127.85 
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2
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SFCa 20%
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30
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SFCa 20%

 2.4-7

No. 
 (%)  (mPa s) 

SFP SFCa 
30

1 100 0 
2 95 5 35.2 53.3 
3 90 10 61.0 58.0 
4 85 15 78.3 75.0 
5 80 20 41.2 55.6 
6 70 30 100.0 101.0 

3
 2.4-8

2 0%  2.4-2
2 2%

24 1%

 2.4-8

No. 
 (%)  (%) 

SFP SFCa 
2 24

1 100 0 0.00 0.00 
2 95 5 0.00 1.00 
3 90 10 0.00 1.22 
4 85 15 0.00 0.61 
5 80 20 0.00 1.11 

4
 2.4-9  2.4-7  2.4-8

SFCa SFCa 20%  2.4-2
28 4MPa SFCa 30%

SFCa 30%

SFCa 20% 4MPa MPa

SFCa 20%

 2.4-7

No. 
 (%)  (mPa s) 

SFP SFCa 
30

1 100 0 
2 95 5 35.2 53.3 
3 90 10 61.0 58.0 
4 85 15 78.3 75.0 
5 80 20 41.2 55.6 
6 70 30 100.0 101.0 

3
 2.4-8

2 0%  2.4-2
2 2%

24 1%

 2.4-8

No. 
 (%)  (%) 

SFP SFCa 
2 24

1 100 0 0.00 0.00 
2 95 5 0.00 1.00 
3 90 10 0.00 1.22 
4 85 15 0.00 0.61 
5 80 20 0.00 1.11 

4
 2.4-9  2.4-7  2.4-8

SFCa SFCa 20%  2.4-2
28 4MPa SFCa 30%

SFCa 30%

SFCa 20% 4MPa MPa
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 2.4-9

No. 
 (%)  (MPa) 

SFP SFCa 3 7 14 28
1 100 0 0.00 0.00 0.00 0.00 
2 95 5 0.46 0.47 0.50 0.38 
3 90 10 0.36 1.27 2.40 2.52 
4 85 15 0.27 1.12 2.85 3.11 
5 80 20 0.21 1.10 3.42 3.82 
6 70 30 0.17 0.97 3.41 4.83 

 2.4-7 SFCa

 2.4-8

5  pH
pH  2.4-10
SFCa 5 20% pH 10.2

0
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(M
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)
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SFCa: 15%

SFCa: 20%

SFCa: 30%

 2.4-9

No. 
 (%)  (MPa) 

SFP SFCa 3 7 14 28
1 100 0 0.00 0.00 0.00 0.00 
2 95 5 0.46 0.47 0.50 0.38 
3 90 10 0.36 1.27 2.40 2.52 
4 85 15 0.27 1.12 2.85 3.11 
5 80 20 0.21 1.10 3.42 3.82 
6 70 30 0.17 0.97 3.41 4.83 

 2.4-7 SFCa

 2.4-8

5  pH
pH  2.4-10
SFCa 5 20% pH 10.2

0

1

2

3

4

5

6

0 5 10 15 20 25 30

(M
P
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0
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SFCa: 15%
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SFCa SFP
C-S-H Ca/Si

 2.4-10 pH

No. 
 (%) 

pH
SFP SFCa 

1 100 0 5.7 
2 95 5 10.2 
3 90 10 10.2 
4 85 15 10.2 
5 80 20 10.2 

2.4.5
2008

1μm
SP/B 1.5%

28 MPa
2 0%

pH 11

SFCa SFP
C-S-H Ca/Si

 2.4-10 pH

No. 
 (%) 

pH
SFP SFCa 

1 100 0 5.7 
2 95 5 10.2 
3 90 10 10.2 
4 85 15 10.2 
5 80 20 10.2 

2.4.5
2008

1μm
SP/B 1.5%

28 MPa
2 0%

pH 11
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3.  

2007
2008

3

3.1

/ / / = 5/5/0/0 125% 5.5%

3.2
4 1

100 300mg/L 0.03 0.09%

3.3

3.  

2007
2008

3

3.1

/ / / = 5/5/0/0 125% 5.5%

3.2
4 1

100 300mg/L 0.03 0.09%

3.3
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