
*1 *2 *3 *4

16%

6 C

1 2) 4)

5)

1

1

5)

T
(mm) Pw

(%)

×
(mm) Vf (%) eq Pw* 1

(%)
PL50

TU50-T10 1.0 1.33
TU50-T23 2.3 3.07
SF50-S3 0.62×30 3.0 0.03
SF50-L3 0.75×60 3.0 0.50

HY50-T10-S3 1.0 1.33 0.62×30 3.0 0.03
HY50-T10-L3 1.0 1.33 0.75×60 3.0 0.50
HY50-T23-S3 2.3 3.07 0.62×30 3.0 0.03
HY50-T23-L3 2.3 3.07 0.75×60 3.0 0.50

*1

50

145,
100,
 75,
50

W/C
( ) B

(mm)

D × H 150×300mm

150mm T 1.0 2.3

mm 2 Vf 3.0%

Lf 30 60mm 3

4

B 50 75 100 145mm 4

W/C=50%

220 10

5mm 2.56g/cm3 1.0

150

30
0

150

30
0

150

30
0

150

30
0
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2.3mm 224 337N/mm2

0.62×30mm 0.75×60mm

1,270 1,225N/mm2

100

150×300mm 2

4

1

27

35 36 1

100×

200mm 34

JISA1108:2018

JISA1113:2018

1 2,000kN

1.0mm 1

1

50 mm

3)

0.0 570 285 1,368 3.99 0.80
3.0 553 277 1,327 236 3.87 0.77

(kg/m3)

50 5 2.4

HP-11 AFK-2(100 )

W/C
(%)

d
(mm)

f
(%) S/C

 (kg/m3)
(kg/m3)

(mm) (MPa) (MPa) (GPa) (%)  ( )
1.0 224 349 203 41.5 249
2.3 337 493 204 26.0 241

MPa) (MPa)
34 2.17 3.16 49.9 28.4

 [ ] 34

(g/cm3) (GPa)

3)

6) 1

1

11

11

ii"

a b
Kc Gc Ec Es c s

eqpw

eqpw =pw=2T/D

3)

1

D3=D1+
b2-a2

2a2 Ec+
a2+b2

2a2 eqpw Es

D1=Kc+4Gc/3, D2=Kc-2Gc/3

:150

30
0

30
0:150

P PB=50, 75, 100, 145

BB
B=145

Kp

KB

KS

Kp 1
2

c =
i

Ks

KB

Ks

Kp

-1 D2 D2

0 D3 D2

0 D2 D3

11

22

33

=
11"-D1 11

22"-D2 11

33"-D2 11
1
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3)

2

max max

A
Ei/Emax Ei Emax

n 2 max max

A n

1 c 1 2

11

H P

1 11

2

5)

/ max= 1+(A-2)( / max)+n( / max)2

A( / max)+(n-1)( / max)2
B 100mm

Lf 60mm B 50mm

T

2

5)

5)

1

3

mFB=mF mFB 3

mFB mF mFB

N/mm2 N/mm2

N/mm2

T=1.0mm, Pw=1.33% T=1.0mm, Pw=1.33%
Lf=30mm, Vf=3.0%

T=1.0mm, Pw=1.33%
Lf=60mm, Vf=3.0%

T=2.3mm, Pw=3.07% T=2.3mm, Pw=3.07%
Lf=30mm, Vf=3.0%

T=2.3mm, Pw=3.07%
Lf=60mm, Vf=3.0%
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stFB=stF stFB 4

sfFB=sfF sfFB 5

3 5
5)

FB=F (A/Al)C 6

A/Al

F C

6 F C

3

4 5

SFB=mFB st mFB sf mFB= iF iFB 7

st m sf m

PL50 TU50
-T10

TU50
-T23

SF50
-S3

SF50
-L3

HY50
-T10
-S3

HY50
-T10
-L3

HY50
-T23
-S3

HY50
-T23
-L3

F 48.6 62.8 82.0 49.7 65.5 61.4 69.3 79.7 89.9
C 0.359 0.467 0.568 0.482 0.579 0.547 0.717 0.643 0.726
R2 0.975 0.988 1.000 0.999 0.950 0.998 0.984 0.996 0.995

6

7
5)

7

iFB

8

HFB=mFB st mFB sf mFB= iF iFB 8

8 1.16

5) 8 1.41

1.03 1.18 1.07

8 1.16

0.99 1.13

1.01
5)

8

1.41

T=1.0mm, Lf=30mm T=1.0mm, Lf=60mm

T=2.3mm, Lf=30mm T=2.3mm, Lf=60mm

T=1.0mm, 

T=2.3mm, 
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Ks 2

max max A n

max

B

max

B

Pc c max max iPcc i cc
(kN) (mm) (MPa) ( ) (kN) (mm)

145 863 1.00 0.49 2,420 1.07 0.44 869 1.01 1.00 1.00
100 476 0.55 2.32 1,686 0.64 0.59 461 0.97 0.55 0.99
75 353 0.51 3.02 1,597 0.76 0.51 343 0.97 0.51 1.00
50 216 0.47 3.45 1,441 0.76 0.54 215 0.99 0.45 0.97

145 1,025 1.44 0.48 1,900 1.37 0.33 990 0.97 1.40 0.98
100 760 1.03 3.59 2,741 0.62 0.87 726 0.96 1.03 1.00
75 543 0.96 4.06 2,725 2.08 0.46 529 0.97 1.19 1.24
50 332 1.16 4.59 2,617 1.35 0.15 320 0.96 1.16 1.00

145 1,393 2.77 0.52 3,217 1.91 0.11 1,374 0.99 3.12 1.13
100 1,035 2.09 4.51 4,402 1.13 0.99 1,019 0.98 2.55 1.22
75 798 3.37 5.85 4,809 1.35 0.59 800 1.00 3.62 1.07
50 557 7.23 5.89 17,311 7.07 0.37 554 1.00 5.95 0.82

145 844 0.96 0.51 2,458 1.01 0.28 837 0.99 0.96 1.00
100 586 0.81 2.71 2,444 0.86 0.50 596 1.02 0.81 1.00
75 422 0.77 3.32 2,153 1.24 0.57 415 0.98 0.77 1.00
50 282 0.81 4.02 2,656 1.68 0.56 282 1.00 0.81 1.00

145 1,007 2.22 1.06 14,526 0.11 0.01 1,008 1.00 1.97 0.89
100 925 2.83 4.08 16,291 5.83 0.08 937 1.01 2.69 0.95
75 707 2.31 5.12 5,633 2.48 0.35 704 1.00 2.14 0.93
50 417 2.11 5.36 5,577 3.71 0.07 417 1.00 2.11 1.00

145 1,035 1.47 0.49 2,683 1.35 0.33 1,000 0.97 1.41 0.96
100 760 1.25 3.33 2,823 0.78 0.95 735 0.97 1.25 1.00
75 591 1.34 4.69 3,047 1.12 0.01 575 0.97 1.29 0.96
50 393 2.01 5.08 3,754 1.77 0.52 388 0.99 2.32 1.15

145 1,112 1.86 0.92 19,600 5.73 0.02 1,116 1.00 1.96 1.05
100 1,077 2.94 5.27 8,252 2.73 0.30 1,089 1.01 2.54 0.86
75 856 4.03 6.34 7,479 3.07 0.35 848 0.99 3.59 0.89
50 623 4.66 8.22 24,943 0.44 0.36 614 0.99 4.76 1.02

145 1,333 2.77 0.72 4,317 0.60 0.71 1,322 0.99 2.99 1.08
100 1,116 3.58 4.64 5,018 1.11 0.31 1,103 0.99 3.20 0.89
75 846 3.20 6.15 5,250 1.54 0.89 853 1.01 3.66 1.14
50 635 6.96 7.34 33,061 9.12 0.08 621 0.98 5.90 0.85

145 1,505 4.03 0.85 3,380 0.32 1.00 1,510 1.00 3.57 0.89
100 1,361 4.69 5.76 7,854 2.25 0.15 1,323 0.97 3.95 0.84
75 1,064 4.34 7.66 9,153 2.58 0.71 1,046 0.98 4.86 1.12
50 861 7.37 12.16 47,253 0.76 0.43 810 0.94 7.34 1.00

TU50-
T10

B
(mm) A n iPcc

/ Pc
i cc
/ c

PL50

HY50-
T23-L3

 Pc c , iPcc
i cc

TU50-
T23

SF50-
S3

SF50-
L3

HY50-
T10-S3

HY50-
T10-L3

HY50-
T23-S3

T=1.0mm, Lf=30mm T=1.0mm, Lf=60mm

T=2.3mm, Lf=30mm T=2.3mm, Lf=30mm

Pc sPcc hPcc
(kN) (kN) (kN)

145 1,035 1,013 1.02 1,013 1.02
100 760 738 1.03 770 0.99
75 591 572 1.03 609 0.97
50 393 395 0.99 430 0.92

145 1,112 1,145 0.97 1,145 0.97
100 1,077 909 1.18 954 1.13
75 856 744 1.15 798 1.07
50 623 549 1.13 601 1.04

145 1,333 1,317 1.01 1,317 1.01
100 1,116 1,016 1.10 1,064 1.05
75 846 821 1.03 879 0.96
50 635 600 1.06 655 0.97

145 1,505 1,485 1.01 1,485 1.01
100 1,361 1,205 1.13 1,266 1.07
75 1,064 1,003 1.06 1,078 0.99
50 861 758 1.14 831 1.04

Pc/
sPcc

Pc/
hPcc

B
(mm)

  

HY50-
T10-S3

HY50-
T10-L3

HY50-
T23-S3

HY50-
T23-L3

Pc sPcc
   hPcc
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16%

1
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T=2.3mm, Pw=3.07% Vf=3.0%, Lf=30mm T=1.0mm, Lf=30mm
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