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No.    
9 1.5% 

Type A-1 
UHP-SHCC  

10 2.0% 
11 1.5% 

Type A-2 
12 2.0% 
13 1.5% 

Type B-1 UHP-SHCC
 

14 2.0% 
15 1.5% Type B-2 
16 1.5% Type-C  

 

 

UHP-SHCC UHP-SHCC

4

UHP-SHCC 1.5%

 

 

W/B SF/B 
EX 

(kg/m3) 
S/B 

 
( %) 

SP 
(B %) 

D 
(B %) 

0.22 0.15 40 0.10 1.5 2.0 0.0044 
0.22 0.15 40 0.10 2.0 2.0 0.0044 

B=C+SF+EX 

   
W  1.00g/cm3  
C 

 
(B) 

3.16g/cm3  
SF 2.20g/cm3 200,000cm2/g  
EX 3.10g/cm3  
S  2.68g/cm3  

PE  
0.97g/cm3 0.012mm 6mm

88GPa 2,700MPa  
SP 

 
AE 1.10g/cm3  

D 1.00g/cm3  
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SGP 80A  

 

451N/mm2 
36% 

SD295A D6  
336N/mm2 
517N/mm2 
30% 

UHP-SHCC 

 
1.5% 

 

121.4N/mm2 
27.5kN/mm2 

6.5N/mm2  
0.26%  

 
2.0% 

119.8N/mm2 
27.6kN/mm2 

8.1N/mm2  
0.11%  

 
38.6N/mm2 
34.2kN/mm2 

 
67.2N/mm2 
40.3kN/mm2 

UHP-SHCC
3  

 

 

1 1 

1 UHP-SHCC PE

 

No.1 No.2

10,000

UHP-SHCC No.3 8 UHP-SHCC

UHP-SHCC No.3 8

No.1 No.2

UHP-SHCC  

21mm No.3 No.4

62kN 66kN 60mm 70mm

No.5 No.6

72KN 70kN 58mm 57mm

UHP-SHCC

UHP-SHCC

No.3
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No.5

UHP-SHCC

 

45mm No.7 No.8 117kN

123kN 21mm

No.7 No.8

56mm 57mm 21mm
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89.1mm

No.8

No.7

 

21mm No.3

19kN m 0.18m-1 No.4 20kN m 0.28m-1

No.5 22kN m 0.22m-1 No.6 21kN m 0.22m-1

UHP-SHCC

1.5% No.3 No.5

No.5 No.3

45mm No.8

21mm No.6  

0.1m-1 2,000μ

UHP-SHCC

UHP-SHCC
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UHP-SHCC

 

 

1) UHP-SHCC

UHP-SHCC

 

2) UHP-SHCC

UHP-SHCC UHP-SHCC

 

3) UHP-SHCC

UHP-SHCC  

4) UHP-SHCC UHP-SHCC
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UHP-SHCC  

UHP-SHCC

UHP-SHCC 2

UHP-SHCC

1 UHP-SHCC

2 1

 

 

 

1 1 

1

UHP-SHCC

UHP-SHCC

No.4’ No.7’

19mm

400mm

UHP-SHCC

UHP-SHCC 7 100mm

O.D. 70mm No.1 50mm No.2 60mm

 

 

No.  
 

(mm) 
p 

(%) 
 
 

UHP-SHCC 
(mm) 

1 D10 400 0.36 
 

(L-50 50 6) 

50 

2 D13 400 0.63 
3 D10 200 0.72 
4 D13 200 1.26 
4' D13 200 1.26  
5 D16 200 1.99 

 
(L-50 50 6) 

6 D13 133 1.89 
7 D13 100 2.52 
7' D13 100 2.52  

8 D16 100 3.98 
 

(L-50 50 6) 
9 D16 200 1.33  

(L-75 75 6) 
75 

10 D16 133 1.99 
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2 2 

1 2 19mm

400mm D13 200mm
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5 100mm
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UHP-SHCC UHP-SHCC

3

 

 

W/B SF/B LP/B EX/B S/B 
 

( %) 
SP 

(B %) 
D 

(B %) 
0.22 0.15 0.17 0.027 0.10 1.5 3.0 0.03 

B=C+SF+LP+EX LP  

   
W  1.00g/cm3  
C 

 
(B) 

3.24g/cm3  
SF 2.20g/cm3 200,000cm2/g  
LP 2.70g/cm3  
EX 3.10g/cm3  
S  2.68g/cm3  

PE  
0.97g/cm3 0.012mm 6mm

88GPa 2,700MPa  
SP 

 
AE 1.10g/cm3  

D 1.00g/cm3  
 

  

 

 

JIS G 3101  SS400 
mm  19 

N/mm2  332 
N/mm2  454 
%  30 

 

mm  10 13 16 
JIS G 3112  SD295 SD345 

N/mm2  336 385 410 
N/mm2  484 558 587 
%  23 26 22 

UHP-SHCC 

 

N/mm2  100 
kN/mm2  25.1 

N/mm2  5.21 
%  1.01 
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1 1 

UHP-SHCC

No.2 No.3 No.3

No.2 No.5 No.6

No.5

1.26% No.4 4’

No.4 No.4’

2.52% No.7 7’

UHP-SHCC

 

 

 

  

UHP-SHCC O.D.

50mm D10 No.1 No.3 No.1
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D13 No.2 PI-6 PI-5 PI-7
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O.D. O.D.

50mm

D13 1.3%
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(a) UHP-SHCC  (b)  

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100 110 120

(k
N

)

(mm)

No.1 D10 p=0.36%

No.2 D13 p=0.63%

No.3 D10 p=0.72%

No.4 D13 p=1.26%

No.8 D16 p=3.98%No.10 D16 p=1.99%
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No.4 1.27% O.D.

No.4’ PI-4 O.D.

2.52% No.7 No.7’ O.D.
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UHP-SHCC
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UHP-SHCC

 

 

1) UHP-SHCC D13 200mm

 

2) UHP-SHCC D16 200mm

D13 200mm D13 200mm

 

3) 

D13 200mm
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6 UHP-SHCC  
 

UHP-SHCC UHP-SHCC
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2010
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3 1
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1 1 
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2 2 3 

2 3 1

2 3 1

M22 44mm 12mm 22mm

35mm 10mm 2

2

2

3

45

2 3 45

1

UHP-SHCC

2

1

2 UHP-SHCC

 

 

 

 

 
  

No.    
1-1 

M22  
10mm 

38mm 
 

1-2 20mm  
1-3 30mm  
2-1 

M22  
30mm 

44mm 
1 

2-2 50mm 2 
2-3 

22mm  
40mm 

35mm 
1 

2-4 50mm 2 
3-1 

22mm  
40mm 

35mm 
3 

3-2 50mm 4 

le
le

 
 

No. 
(mm) 

L B H 

2 
1 610 410 175 
2 660 460 210 

3 
3 610 262 175 
4 660 297 210 
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UHP-SHCC  

UHP-SHCC UHP-SHCC

UHP-SHCC

1 49 2

32 3 123 1 2 3

 

 

 
 

W/B SF/B LP/B EX/B S/B 
 

( %) 
SP 

(B %) 
D 

(B %) 
1 L 0.22 0.15 0.17 0.027 0.10 1.5 3.0 0.03 

2, 3 L 0.22 0.15  0.025 0.10 1.5 3.0 0.03 
B=C+SF+LP+EX LP  

 

   
W  1.00g/cm3  
C 

 
(B) 

3.24g/cm3  
SF 2.20g/cm3 200,000cm2/g  
LP 2.70g/cm3  
EX 3.10g/cm3  
S  7 2.68g/cm3  

PE  
0.97g/cm3 0.012mm 6mm

88GPa 2,700MPa  
SP 

 
1.10g/cm3  

D 1.00g/cm3  
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UHP-SHCC

 

 

1) UHP-SHCC

2.74  

2) UHP-SHCC

45  

3) 

 

4) 

 

5)  

6) 
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7 UHP-SHCC  
 

UHP-SHCC

 

 

 

 

Case1 Case2 5 UHP-SHCC

Case5 UHP-SHCC

 

Case1

Case1 4

Case1 2000μ 16mm δy

Case5 Case1 4

Case5 400kN

UHP-SHCC Case1

4 300kN

10%

 

 

Case 
UHP-SHCC 

 
 

 
  (%) 

1      
2 

56.5mm 

D10 4  0.31  
3 D13 

8  
1.11  

4 D16 1.74  

5 D16 12  2.61 
UHP-SHCC
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  Case1 Case2 Case3 Case4 Case5 

 
STK400 

(N/mm2) 365 353 336 
(N/mm2) 470 465 451 
(%) 39 35 38 

 
SD295 

(N/mm2) 
 

356 356 362 354 
(N/mm2) 552 501 509 477 
(%) 25.6 30.4 25.0 24.0 

UHP-SHCC 

(N/mm2) 

 

100.0 91.1 100.0 
(kN/mm2) 25.7 23.1 27.6 

(N/mm2) 4.00 4.00 3.80 
(N/mm2) 5.70 7.58 6.73 

(%) 0.58 1.81 1.81 
UHP-SHCC  

UHP-SHCC 1  
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(Case5) 

(Case1)

(Case2 4)
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1  

Case1

+1δy 16mm UHP-SHCC

Case1 Case2 1.61 Case3 1.74 Case4 1.85

Case2 Case3 Case4

UHP-SHCC UHP-SHCC

Case1 100mm

Case2 4  

 

 

 

2 UHP-SHCC  

Case2 4 UHP-SHCC

+1δ

+1δ

0 180  
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Case3

Case4

 

 

 

 

3  

Case1

UHP-SHCC Case2 4

UHP-SHCC

 Case1 Case2 5 UHP-SHCC
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4  

16mm Case1 2000μ

0.23m

UHP-SHCC

UHP-SHCC

Case2 3 UHP-SHCC

UHP-SHCC
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5  
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UHP-SHCC

 

 

 

 

 

UHP-SHCC

6 8%

 

 

 

 

 UHP-SHCC

fy 

fcr 

UHP-SHCC 

εy 

 
 

UHP-SHCC  

fy, εy:  
fcr UHP-SHCC  
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Case 

  
 

 
 

(kN m) 

(kN m) (kN m) 
 

(+ ) 
UHP-SHCC 

 
UHP-SHCC 

 
1 328   328 351 1.07 
2 343 175 42 560 562 1.00 
3 363 169 39 570 632 1.11 
4 387 172 38 596 509 0.85 
5 392 147 40 578 657 1.14 
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1) UHP-SHCC  

2) UHP-SHCC

 

3) UHP-SHCC

 

4) UHP-SHCC

 

 

 

 

[1] 

127 pp. -5- -8 19 3  
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8  
UHP-SHCC  

 

L.W.L.-1.0m

1 UHP-SHCC

UHP-SHCC

UHP-SHCC

 

 

 

 

 

UHP-SHCC

1000 1000 30mm UHP-SHCC

600mm 30mm

UHP-SHCC

1000mm

UHP-SHCC UHP-SHCC

2

pH

 

UHP-SHCC

Case1 3 UHP-SHCC Case4

Case2 3 Case1

 

 

UHP-SHCC 
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Case   
1 

UHP-SHCC 1.5%  
 

2 Case1
 3 UHP-SHCC 2.0%  

4   
 

Case 
 

W/B SF/B LP/B EX/B S/B 
 

( %) 
SP 

(B %) 
D 

(B %) 
1 N 0.22 0.15  0.025 0.10 1.5 2.0 0.0044 
2 L 0.22 0.15 0.17 0.027 0.10 1.5 3.0 0.03 
3 L 0.22 0.15 0.17 0.027 0.10 2.0 3.0 0.03 
B=C+SF+LP+EX LP  

 

   
W  1.00g/cm3  

C 
 

(B) 

3.16g/cm3  
3.24g/cm3  

SF 2.20g/cm3 200,000cm2/g  
LP 2.70g/cm3  
EX 3.10g/cm3  
S  7 2.68g/cm3  

PE  
0.97g/cm3 0.012mm 6mm

88GPa 2,700MPa  
SP 

 
1.10g/cm3  

D 1.00g/cm3  
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Case W/C 
(kg/m3) 

W C S AN Ad 
4 0.516 340 659 1083 3.4 16.5 

W C 3.16g/cm3  
S 2.60g/cm3 AN Ad  

 

 

1  

Case1 Case2 Case2 Case1 Case2

Case2 Case3 Case3

Case1

 

Case1 Case2

Case4

Case3

Case2

 

 

 
 

(mm) 
 

(%) 
 

(N/mm2) 
 

(kN/mm2) 
 

(N/mm2) (%) 

Case1 
 126 6.0 108 27.2 6.61 1.61 
 125 2.7 127 29.0 6.87 1.55 

Case2 
 148 1.8 110 27.8 5.71 1.91 
 149 0.8 113 30.3 5.30 1.92 

Case3 
 135 2.6 107 28.4   
 132 1.5 106 32.3   

Case4 
 220 5.0 36.5 20.9   
 217 3.6 41.9 21.0   
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2  

Case1 1/3.5 Case2 Case3 1/6 Case4 1/20

Case1

Case1
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Case3 Case1
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3 pH  

pH  

5 pH

JSCE-D104

2

3  

pH

Case1

Case2 Case3 pH Case4

Case2 Case3 Case4

pH

Case2 Case3 Case4

200mg/ℓ 150mg/ℓ
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UHP-SHCC

 

 

1) UHP-SHCC

 
2) 

 
3) UHP-SHCC

 
4) UHP-SHCC pH

 
5) UHP-SHCC UHP-SHCC

7
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41 
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UHP-SHCC

UHP-SHCC UHP-SHCC

UHP-SHCC

UHP-SHCC

 

 

 

812.8mm 2300mm

2000m 100mm

900mm UHP-SHCC 43.6mm

UHP-SHCC

UHP-SHCC

UHP-SHCC 150mm  

 

 

 

UHP-SHCC t=43.6mm

( )

812.8

1040mm

10
40

m
m
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UHP-SHCC

UHP-SHCC UHP-SHCC

UHP-SHCC
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UHP-SHCC

 

 

1) 

 

2)  

3)  
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UHP-SHCC  

 

UHP-SHCC

UHP-SHCC

UHP-SHCC

 

10m 40m

2 1 2

1

2 0m 20m 30m 20m

30m

UHP-SHCC

UHP-SHCC 1 2 150mm

 

 

  

  

 

OKG-35EM 
3.7kW 
0.14m3/h 2.7m3/h 

MAX3.5MPa 
 

40mm 

0m  
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1 0m

2 1

20m

 

0.2m3/h

1.0m3/h 1.0m3/h

UHP-SHCC

0m  
20m  30m  

 

OKP60-MS 
5.5kW 
3.96m3/h 8.4m3/h 

MAX3.0MPa 
 

50mm 
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1) UHP-SHCC
 

2) 

 

 

 

  

(a) 0.2m3/h (b) 1.0m3/h 
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M.W.L. H

UHP-SHCC 609.7mm

2.0m UHP-SHCC 100mm

UHP-SHCC 50mm D16 10  
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(a)  (b)  

(c)  (d)  
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UHP-SHCC

UHP-SHCC 3

4

UHP-SHCC

0.05mm UHP-SHCC

 

 

(f) 

(g) UHP-SHCC (h) 

(e) 
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[1] 2009

No.35 pp.52-53 21 11  

[2] 

127 pp. -5- -8 19 3  

[3] 2013

pp.48-50 
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9 UHP-SHCC  
 

UHP-SHCC

UHP-SHCC

 

 

 UHP-SHCC 50mm

UHP-SHCC

1.5%

 

 UHP-SHCC

UHP-SHCC 1.3%

UHP-SHCC

  

 UHP-SHCC

UHP-SHCC

 

 

1

 

 

 

UHP-SHCC  
 

UHP-SHCC 

 

 

 

 

 
 

 

UHP-SHCC 
50mm  
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UHP-SHCC

1,2

 

3

C0 Ci

UHP-SHCC 0.22

2012 3 W/C

0.30 0.55 Clim 1.2kg/m3 UHP-SHCC

34mm

50mm D16 96

UHP-SHCC

3 EPMA

 

 

 cm2/  
 0.012  
 0.040 0.056  
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Clim=1.2kg/m3

C0=32.1kg/m3

Ci=0.14kg/m3
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UHP-SHCC  

UHP-SHCC

UHP-SHCC

4

5

γc 1.0 4

(1)

(2),(3) 7

UHP-SHCC

 

 

 

 (1) 

 

 

 (2) 

 

 (3) 
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0.075

0.09
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σ 7.5N/mm2
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0

1

2

3

4

5

6

0

0.05

0.1

0.15

0.2

0.25

0.3

15 20 25 30 35
(kN/mm2)

Ec 26.0kN/mm2

2.1kN/mm2



111  
 

 

 

 

 

 

 

  

0

1

2

3

4

0

0.4

0.8

1.2

1.6

2 3 4 5 6
(N/mm2)

ftym 3.9N/mm2
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5 1
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 UHP-SHCC

fy 
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UHP-SHCC 

εy 

 
 

UHP-SHCC  

fy, εy:  
fcr UHP-SHCC  
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UHP-SHCC

UHP-SHCC

UHP-SHCC

 

 

JIS A 5525

2 UHP-SHCC 50mm 75mm

6 6mm 50mm

D16 200mm 75mm D19 200mm

50mm  

 

 (mm) (mm) 

SKK400 

600 9, 12, 14, 16 
800 9, 12, 14, 16 

1000 12, 14, 16, 19 
1200 14, 16, 19, 22 
1500 16, 19, 22, 25 
1800 19, 22, 25 
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7

 

 

 

800mm 24

-1.0m +2.0m L=3.0m -1.0m

 

UHP-SHCC UHP-SHCC

50mm 75mm 2 D16 16 / L=3.0m

M22 20 / 200mm

D22 20 / L=2.8m D13 15 / M16

208 / UHP-SHCC

0.1m 1.1m2/  

 

  
 800mm 24  

-1.0m +2.0m L=3.0m  
  

  
 

  
UHP-SHCC  50mm 75mm 1.5%  

D16 16 / L=3.0m/  
34mm 

M22 20 /  
0.1m 1.1m2/  

RC  200mm W/C=50% BB  
D22 20 / L=2.8m/  
D13 15 / L=3.2m/  
76mm 

M16 208 /  
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UHP-SHCC

UHP-SHCC

5 UHP-SHCC 96

50mm 23 8,9

30

8,9

30 UHP-SHCC 3

 

10

11 15 1

 

 

 UHP-SHCC  
 W/C=0.22  W/C=0.50 BB 
 (mm) 50 75 200 

 (mm) 34 56 76 
 (kg/m3) 1.2 2.0 
 (cm2/ ) 0.012 0.56 

 (kg/m3) 32.1 15.1 
 ( ) 96 261 23 

 ( ) 96 261 30 
 

 UHP-SHCC  

 

  
  

 5 1  
 15 1  

  15 1
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[1] 

68

5-008 pp.15-16 25 9  

[2] 

64 4 pp.591-595 2012 

[3] 2013 pp.148-156 

[4] 

127 19 3  

[5] 19 7  

[6] pp.220-221 24 3

 

[7] 

No.26 pp.11-12 19 10  

[8] 2009

No.35 21 11  

[9] 

2013  

[10] 1  26 7  

[11] 

2013  

 



121  
 

10  

UHP-SHCC UHP-SHCC

 

 

UHP-SHCC  

3 UHP-SHCC UHP-SHCC

3 5mm

EPMA

0.012cm2/

1.2kg/m3

34mm UHP-SHCC 50mm D16

96  

UHP-SHCC
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1 3

100mm 1.5%

0.4% 0.056 cm2/

21
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UHP-SHCC

UHP-SHCC

 

UHP-SHCC

UHP-SHCC

 

 

UHP-SHCC  

5 UHP-SHCC

UHP-SHCC

UHP-SHCC

UHP-SHCC

1.3%

UHP-SHCC 50mm D13 200mm

D16 200mm  

UHP-SHCC

 

 

UHP-SHCC  

6 UHP-SHCC

UHP-SHCC

UHP-SHCC

UHP-SHCC

2010 2.74

45
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UHP-SHCC
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UHP-SHCC

 

UHP-SHCC

UHP-SHCC

40mm 50mm UHP-SHCC

 

UHP-SHCC

UHP-SHCC

UHP-SHCC
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UHP-SHCC
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UHP-SHCC

UHP-SHCC

 

UHP-SHCC
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