
 
 

*1 *2 *3 *4 

 

(PC)

PC

45% 12%

PC

 

 

 

1.  

PC

PC

1),2),3)

4) PC

PC

PC
5)

PC

6)

PC 100N/mm2

 

PC PC

 

2.  

2.1  

3.14g/cm3 4490cm2/g

C

1mm 5mm

7

 

164kg/m3

W/C 0.45 0.432
7) 12%

HPCFA H

2

12.0cm±2.5cm 4.5±1.5% AE

SP AE AE

SP AE

 

 

 

S 2.58 1.56
PCFA 2.29 9.21

G 2.62 0.59

g/cm³ %

*1 ( ) 

*2 ( ) 

*3 ( ) 

*4 ( ) 
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2.2  

(1)  

HPCFA H

 

7

11

HPCFA

17.5oC 59.2%  

2.3  

(1)  

100mm

200mm 1

3 7 11 28 1 JIS A 1108 JIS A 1149

20oC 28

 

(2)  

200x200x650mm

40N/mm2 100mm

 

(3)  

200x200x300mm

11 10.4N/mm2

 

(4)  

200x200x300mm

38mm

26mm

 
 

 

:mm  

 

PC mm  
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530.9mm 1267N/mm2 201kN/mm2

PC C 1 SBPR

PC 5mm

2 11

10.4N/mm2

 

 

3.  

3.1  

11

HPCFA 7 H

5%

HPCFA H

11 1

10%  

HPCFA H

5%

11 1

15%

 

3.2  

350

380 28

11.1x10 6/oC 11.4x10 6/oC

 

 

150 HPCFA

380

HPCFA 135x10 6 H 146 x10 6

8%

 

 

 
11 20oC

28  

  HPCFA  H  

11  

 49.1 N/mm2 46.9 N/mm2 

 36.1 kN/mm2 38.2 kN/mm2 

20oC,28  

 60.2 N/mm2 60.3 N/mm2 

 39.9 kN/mm2 40.2 kN/mm2 

 

 

 

 x10 6/oC  

 HPCFA  H  

 11.1 11.3 

 11.3 11.4 
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3.3  

(1)  

415kN

5%

 

(1)

(2)

 

 

ε 'c ,cr ( t )
σ 'c( t )

=
ε 'c ,CR( t )− ε 'c ,SH ( t )− ε 'c ,e,initial ( t )

σ 'c( t )
 (1) 

 
ε 'c ,e,initial ( t )= ε 'c ,e,initial

P( t )
Pinitial

 (2) 

ε’c,cr σ’c

N/mm2 ε’c,CR ε’c,SH

ε’c,e,initial

P(t) t kN Pinitial

kN  

280

HPCFA

49x10 6/(N/mm2)

51x10 6/(N/mm2) H 9 14%

(3)8)

t’ t

H

 

  

ε 'c ,c( t ,t')
σ cp

= 4W(1− RH / 100 )+ 350
12+ f 'c( t')

⋅ loge( t − t'+1)  (3) 

W 164kg/m3) 

RH =59.2% 100%  

f’c(t’) N/mm2  

100 100%

59.2%

280

100%

34 x10 6/(N/mm2)

HPCFA 50% H 30%

59.2%

59 x10 6/(N/mm2)

HPCFA 14% H

24%  

 (2)  

(4)

 

ϕ( t )=
ε'c ,CR( t )−ε'c ,SH ( t )−ε'c ,e ,initial

P( t )
Pinitial

σ 'c( t )
Ec( t')

 (4) 

Ec(t’) t’  

(4)

(5)
8)  

  
ϕ( t ,t')= 4W(1− RH / 100 )+ 350

12+ f 'c( t')
⋅ loge( t − t'+1)⋅Ec( t')

 
(5) 

HPCFA H
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100%

 

280

HPCFA H

H

1.7 1.9

100%

HPCFA

H 30% 40%

59.2% 20% 30%

 

3.4 PC  

PC

10.4N/mm2

HPCFA

10.0N/ mm2

10.5N/mm2 H

10.7N/ mm2

PC

 H

HPCFA H

10.0 10.7N/mm2

280 1.2 1.9 N/mm2

8.8 9.1 N/mm2  

(6)

r

(7)

η  

r = r0 1−
2Δσ pcs

σ p ,initial

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

 
(6)

r0 Δσpcs

PC

( )

σp,initial PC  

η =
σ 'c ,cr ,sh

σ c ,initial

=
(σ p + r ⋅σ p ,initial )

Ap

Ac

σ c ,initial  
(7)

σ’c,cr,sh

 

(7)

η

 
PC  

 

 

 

280  

 HPCFA H  
 

RH=100%  1.8 1.7 1.3 

 
RH=59.2%  1.9 1.7 2.3 

 

 
PC  
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HPCFA

1 H

H

HPCFA PC

HPCFA

 

 

4.  

12% HPCFA

 

(1) 

11

 

(2) 280

HPCFA

9 14%

14%

HPCFA 24%  

(3) 

280 HPCFA

1.8 1.9  

(4) PC

HPCFA
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