
 

 
 
 

*1 *2 *3 *4 

 

2 BF-VE BF-EP

JIS

W/C 50% 1.0Vol.%

BF-VE 10 BF-EP

100 BF-EP

 

 

 

1.  

1.0vol.%
1)

2)

 

2

JIS A 1193

JIS
3)

4  

 

2.  

1500 13μm

264tex

tex 10,000m

 

3

3 1mm

5

3

 

*1 ( ) 
*2  ( ) 
*3 ( ) 
*4   ( ) 
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4) W/C 50%

3

 

BF-VE

BF-EP 2

BF-VE 1.68g/cm3 BF-EP 1.83g/cm3

BF-VE

9 BF-EP

,

 

 
3.  

3.1  

JIS

B BF-VE

BF-EP

JIS 60 JIS-B-60

20

JIS-B-20

1 2 3 4 5  

BF-VE 4

20 65.9% 60 10.5% BF-EP 4

20 96.1% 60 58.1%  

JIS

4

BF-VE BF-EP

 

3.2  

(4)

(4)

(k)

 

 (1) 

 (2) 

 

 

 

  
(g/cm3) 

 
(mm) 

 
(mm2) 

 
(N/mm2) 

 
(kN/mm2) 

BF-VE 1.68 0.91 0.65 883 30.1 
BF-EP 1.83 0.95 0.71 1103 27.1 

 7.85 0.87 0.65 1070 200 
 

 

  
( ) 

pH N  
0  1  2  3  4  

 
pH 

20 13.8 13.1 13.0 13.1 13.2 
60 13.8 13.1 13.0 13.2 13.2 

BF-VE  
 

20 554 ( - ) 518 (93.5) 496 (89.5) 386 (69.7) 354 (65.9) 
60 554 ( - ) 171 (30.5) 121 (21.8) 75 (23.5) 58 (10.5) 

BF-EP  
 

20 739 ( - ) 733 (99.2) 719 (97.3) 734 (99.3) 710 (96.1) 
60 739 ( - ) 526 (71.2) 719 (63.6) 466 (63.1) 429 (58.1) 

pH 13.25 JIS A 1193 B  
0 %  
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 (3) 

 
(4) 

 (N/mm2)  t

 (N/mm2)

 (N)  t  (N)

 (mm2)  t

 (mm2)  (mm)  

 (mol/L)   (mm2/hr)  

(4)

(k)

 

(4)

(k)

BF-VE BF-EP BF-VE

BF-EP (k) 20 1/95

60 1/7  

20 60
(k) BF-VE 27.0 BF-EP

348.2
pH=12.7

10pH:1013.25/1012.70 3.6

JIS

BF-VE 10 BF-EP 100

 

 

4.  

4.1  

JIS A 1113

JSCE-G552

JCI-S-002-2003

3

BF-VE BF-EP

JSCE-F554-1999

4)

W/C=50% 1.0Vol.%

4

 

4.2  

2 BF-VE

BF-EP 2 4

BF-VE BF-EP 1

BF-EP 2

 

 

 

  (N/mm2) (N/mm2) 
 

(kN/mm2) 
  4.05 49.6 30.0 

BF-VE  3.87 47.5 34.0 
2  3.99 45.6 34.3 
4  3.66 46.4 34.7 

BF-EP  4.44 51.5 31.0 
2  3.69 49.6 28.3 
4  3.89 49.4 30.4 
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BF-EP 2 1

4

 

4.3  

(1)  

JSCE-G552

40mm

100 100 400mm

5

 

(2)  

-

 

BF-VE BF-EP

2

BF-VE 2 4

2 2

BF-VE 2 BF-VE 4

2 2

BF-EP

2 4 2

2

BF-VE

BF-VE BF-EP

BF-VE

BF-EP 2

2

BF-VE

BF-EP

 

(3)  

39 54N/mm2

1.0vol.% 0.80mm

30 60mm 4)

-

BF-VE

5.09 N/mm2 4 1.92 N/mm2 4

BF-EP 5.59 N/mm2 4 4.22 

N/mm2 4

3

 BF-VE 10

BF-EP BF-VE

100

4.4  

(1)  

JCI-S-002-2003

30mm

5 0 4

UFC 5)

3

5mm

4 5

0

5

10

15

20

25

(kN
)

2
4

0

5

10

15

20

25

0.0 0.5 1.0 1.5 2.0

(kN
)

mm
0.0 0.5 1.0 1.5 2.0

mm
0.0 0.5 1.0 1.5 2.0

mm
0.0 0.5 1.0 1.5 2.0

mm

2
4

56% 

29% 17% 1% 

41% 

6% 
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5mm

3  

(2)  

 

2

2

2mm

-

BF-VE BF-EP

2

BF-VE 2

2 4

2 2

BF-EP 2

4 2

2 2

4 2

BF-VE

2

4.3

2

BF-VE

BF-EP

 

(3) BF-EP  

-

BF-EP

6) 3%  

2 4

1.5 N/mm2

 
 ( N/mm2  

 2  4  
BF-VE 5.09 2.54 1.92 
BF-EP 5.59 4.42 4.22 

 

 (kN) 
  2  4  

 6.29 5.80 6.49 
2  5.08 5.24 5.17 

 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

(k
N)

2
4

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

(k
N)

mm
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

mm
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

mm
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

mm

2
4
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(2)

 

 w1

2 1.2mm 1.1mm

4 0.6mm w1

2

4

 w1

 

0 w1

0 w1

w2 w1

0 w2

 

 

5.  

 

(1) 4) W/C 50%

JIS

BF-VE 4

10% BF-EP 4

60%  

(2) 

JIS

W/C=50% 1.0Vol.%

BF-VE 10

BF-EP

100

 

(3) (2)

-

BF-VE

BF-EP

BF-EP

 
 

 

1) 

Vol.38 No.6 pp.24-30 2000 

2) 

 12 

2017 

3) 

No.490,V-23 1994 

4) 

67 I-454 2012 

5) 

No.113 2004 

6) 

No.532/V-30 pp.119-129 1996.2 

 

 

 

 
( ) 

 
 w1 

0  
 w2 

(N/mm2) (mm) (mm) 
 1.56 1.18 5.33 

2  1.56 1.13 2.65 
4  1.56 0.63 2.91 

 

0

2

4

6

0 1 2 3 4 5 6

(N
/m

m
2 )

mm

2
4
2 4
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