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2

y=4.245x-7.092

R2=0.584

y=3.413x-0.985

R2=0.262

26.7N/mm2
(kN/mm2) (kN/mm2) (N/mm2) (kN/mm2) (N/mm2)

10.62 10.20 36.2 11.4 10.39 35.1

8.84 8.54 26.8 13.3 8.65 27.9

13.27 12.99 58.2 21.2 13.10 46.7

1.11 1.23 6.8 2.5 1.21 5.06

10.5 12.0 18.8 15.8 11.6 14.4

23.0 25.4

(h)
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18 110 90
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18 90 75
24 90 70
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5.8 2.2 67.5 7.08 6.41 6.5 1.00 2.7 7.0

0.0 0.0 59.2 2.89 2.00 3.0 0.05 0.0 0.0

27.0 7.0 76.9 9.90 11.06 10.0 3.72 12.0 27.0

4.9 1.8 3.1 1.58 2.02 1.2 0.6 2.3 5.5

83.8 84.2 4.6 22.3 31.5 18.0 60.2 86.5 78.3

140 140 156 156 151 156 90 128 129

10 0.766 /cm3 0.689

0.814 /cm3  

3.2  
-  

 

5.8mm/ m 2.7mm/ m

 

2.2mm/ m 7.0mm/ m

1.0mm/10cm 0.05 3.72mm
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0.25m3
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2.2  

16 35cm L=1.1m

23
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3  

3.1  

 100 149mm 300 2002mm

34 2.34m2

100 185mm 1000 2000mm 25 6.22m2

16.6% 44.1%

 

3.2  

 75%

30%

50%  

 

 
   

 
-2  

  

B41 73.1 61.9 54.6 46.3
B42 79.1 64.0 55.5 46.9
B43 76.1 60.9 54.1 47.3
B44 73.8 61.9 56.2 48.3
B45 75.5 60.0 53.5 46.5
B46 77.9 63.0 57.3 50.2
B47 69.7 59.1 57.0 51.0
B48 75.8 61.8 56.2 49.3
B49 76.0 64.4 59.2 53.5

75.2 61.9 56.0 48.8

C41 73.1 50.6 39.9 29.1
C42 79.1 60.6 46.6 35.8
C43 76.1 55.8 42.2 31.9
C44 73.8 49.6 37.9 27.6
C45 75.5 52.6 39.2 30.1
C46 76.3 51.8 38.4 30.2
C47 69.7 47.7 35.1 26.9
C48 75.8 54.4 42.3 31.7
C49 76.0 49.7 37.5 28.5

75.2 52.5 39.9 30.2

2.14 3.25 4.19 5.22
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20mm/4

41.1N/mm2  
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140 mm

135 mm

 

2  

17

135 mm -1  

-1
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2,400 mm

 

UH-1000kNA

2,160 mm 720 mm

10 mm/  
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Efr

 

 -4 3.7 

mm 3.2 mm

17 15 8 mm

21 mm 31 mm

4.1 mm 8

No.1

-2 4 6 8 10 12 14  

-5

MOE Efr

41.1 N/mm2

 

 

                                                              -1  

 

 

 

 

-1  

 

-2             -3  

 

 

 

 

 

 

-4  

 

 

 

 

 

 

                        -5  

 

 

 

 

 

 

   -2  

MOE

(kg/m3) (kN/mm2) (kN) (N/mm2)

574 10.40 33.1 41.1

627 13.90 46.3 57.5

503 7.47 21.4 26.8

40.5 1.46 7.37 9.11

(hr)

95 95 8

110 80 18

90 60 192

Efr

(mm) (mm) (kg/m3) (kN/mm2)

371 422 136.04 136.01 673 10.88 1.7 -1.6 56.8

403 505 137.84 137.77 728 14.39 7 5 89.0

350 377 133.86 133.98 589 6.76 -2 -12 41.5

16.5 37.9 1.01 1.19 37.9 1.77 2.5 4.4 10.9

Efr

(mm) (mm) (kg/m3) (kN/mm2) (mm/4m)

132.39 132.77 563 11.93 -4.9 0.6 6.2 25 4.1 16.4 18.3

135.11 134.51 612 15.40 0.0 8.0 31 135 5.1 23.5 25.4

128.32 130.45 487 8.53 -9.0 -4.0 1 0 3.1 7.5 11.7

1.75 1.38 38.2 1.60 2.3 3.2 7.9 39 0.50 4.5 3.29
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 -1 14

14 14

13 1  

135 mm  

-2

21 23  

 

120 mm 2,400 mm

30 mm 720 mm  

2.2  

 

UH-1000kNA

2,160 mm 15 mm/  

CCM-2000kNA 2 mm/  

3  

3.1  

-3 -4

-5 -6 -3 mm

Efr  

32 35 -4  

3 mm

5 mm -5 9 mm  
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11 14 -5

-5

14 12  

3.2  

-6 MOE

Pmax  

Efr -3 6 MOE -6

Efr  
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(hr)

95 95 8

120 90 18

90 60 120

Efr

(mm) (m3) (kg/m3) (kN/mm2)

272 0.303 704 10.34

246 0.250 741 9.96

228 0.214 751 9.49

Efr

(kg/m3) (kN/mm2)

528 10.77 34.9

527 10.22 34.6

522 8.66 32.1

Efr

(kg/m3) (kN/mm2) (mm)

472 12.44 10.9 8 5 13.7 3.4 2

470 11.72 11.6 10 5 14.0 2.8 3

460 10.35 10.5 22 4 10.8 4.4 12

Efr MOE Pmax Pmax

(kg/m3) (kN/mm2) (kN/mm2) (kN) (N/mm2) (kg/m3) (kN) (N/mm2)

482 12.29 11 3 0 12.12 49.8 62.2 2 491 564 39.2

480 11.57 11 3 0 11.09 39.1 48.7 8 478 537 37.2

462 9.96 3 9 2 9.64 30.8 38.8 10 466 507 35.2
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13.16 11.65 10.32 9.47 51.78 36.96
17.76 18.06 15.12 17.30 69.21 60.81
8.19 7.53 4.80 0.85 32.52 21.71
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1  

m3

2013

2013

12

2013   

1985 2012

 

 

2  

 2013 3

-1

-1  

No. -1

HLS No.14-16 No.4-6

No.11-13  

No.1-3

No.4-6

200 240 mm  

 

 UH-1000kNA 900 mm

900 mm 5 mm/min

 

 CCM-2000kNA

20 mm

5 mm/min 210 mm  

3  

No.1-3 No.4-6 -2
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 -3 -4

No.2  

 16

 

 

 

 

 

 

 

 

 

 

-1 No.1-3  

 

 

-1 No. 

 

 

 

 

 

 

 

-2  

 
 
 
 
 
 
                                -2 No.3 No.4  
 

     -3                 -4  

 

 

 

 

 

 

No.

1 107.5 71.5 56.6

2 36.3 57.3 67.0

3 116.3 109.0 58.1

4 75.5 52.7 33.4

5 17.4 19.6 19.3

6 25.8 23.0 20.9

No. (kN) (kg/m3) No. (kN) (kg/m3)
1 54.1 502 4 112.2 564
2 44.9 418 5 127.5 452
3 76.1 517 6 144.6 546

58.4 479 128.1 521

11 293.8 570 14 195.0 556

12 293.3 571 15 179.4 558
13 274.5 563 16 191.7 574

287.2 568 188.7 563

No. (kN) No. (kN)

1 61.0 4 112.4
2 5 142.1
3 78.6 6 168.2

69.8 140.9

11 288.3 14 301.2

12 335.4 15 306.5
13 301.9 16 276.5

308.5 294.7
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5 5.3

3.3 4 433cm/4m 4

532cm/4m 4

 

 

 

1  

1)

 

25 29  

 
2  

2.1  

36 28 30cm 145mm 36

3 12

 

2.2  

 ( SK-IF10LHP)
HD03/SHD

-1
2 3.3  

 2014 2 6
 

 
3  

3.1  

 -2 -1

-2  

433cm/4m 4 532cm/4m 4

p 0.05
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 -3  
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(kPa)

95 95 (120) (120) 8

110 90 110 -30 (90) 24

90 60 90 -80 (60) 4896

8

24

65.5 43.0 4.6 8.72 9.27 2.83 433 5.8 21 7

9.9 16.3 1.4 1.64 1.12 0.35 225 2.0 10 4
15.1 37.9 30.6 18.8 12.1 12.5 52.0 33.6 47.8 51.1
49.3 27.0 3.0 5.34 7.05 2.17 169 2.7 10 2
86.0 81.0 7.5 11.78 11.37 3.30 889 8.6 41 14
12 12 12 12 12 17 12 12 12 12

72.2 41.1 4.7 8.79 9.76 3.47 532 6.0 20 7
8.8 13.4 1.5 1.77 2.05 0.71 210 2.0 6 4
12.2 32.6 33.0 20.2 21.1 20.4 39.5 32.8 32.7 56.5
52.7 27.5 2.5 5.54 6.50 1.63 161 2.8 10 2
85.5 72.0 7.0 12.57 14.09 5.24 828 9.8 29 16
12 12 12 12 12 20 12 12 12 12

(mm) (mm)
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15mm 22mm
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14 16

 
25 29 24 25
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10

 

 10 24 56 3 4 22 130 32

22 175 156 188 -1 3.5

5 50

15 110

15 150  

 

3  

3.1  

-2 -3 -4

 

48.5 130 9.7

8.6 10.8 175mm 9.4 8.8 10.6

10  

3.2  

130 5.13 0.63

0.71 1.42 117

15 7.87 6.37  

175 9.52 1.12 1.51

3.02 153

15 12.48 5.88  
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95 95 8
90 85 18
90 80 12
90 75 12
90 70 12

3
70 65 18

83

(mm) (mm)

A-B
(mm)

(mm)

130 5.13 124.87 117

170 9.52 160.48 153

(mm) (mm) (mm)
(mm)

(mm)

22 0.63 0.71 19.95 15

22 1.12 1.51 17.86 15

(mm) (mm) (m)

130 32 0.32

175 156 1.93

188 2.25

48.5

(m3)

22

34.8 7.2 9.7 0.414 4.26 0.48 3.27 2.1 0 0.32
13.8 0.7 1.0 0.024 0.62 0.13 0.47 0.6 0 0.22
39.6 9.9 10.5 5.8 14.5 26.9 14.4 27.0 0 67.8
21.5 6.0 8.6 0.389 3.10 0.22 2.37 1.0 0 0.05
58.5 8.0 10.8 0.450 5.13 0.63 3.91 2.8 0 0.71

10 10 10 10 10 10 10 10 10 10

(mm) (mm/120mm)3

57.5 9.0 9.4 0.446 6.53 0.64 3.71 2.8 0 0.32
22.2 2.0 0.4 0.091 1.38 0.22 0.79 0.9 0 0.32
38.7 22.6 4.2 20.5 21.2 34.2 21.3 33.7 0 98.8
20.0 5.0 8.8 0.323 2.58 0.25 1.48 1.1 0 -0.05

112.5 12.0 10.6 0.783 9.52 1.12 5.45 4.9 0 1.51
40 40 40 40 40 40 40 40 40 40

(mm) (mm/150mm)3

(cm) (mm)

36.6 3,282 0.46
24.0 3,004 0.18
56.0 4,082 1.02

4.64

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-3 130mm  

-2  

-1  

-4 175mm  

 

 175mm  

  

-5  

�������	
���
����������

�����



 

 

 
 

  

  

0.35mm/ 0.03mm/  

 

 

1  

 
25 29 24 25

 

 
2  

- -1

 

14 10

HPAV-210-20

 

 

3  

-2

-1 -2,3  

 

2.79mm 0.26mm 2.38mm 0.24mm

0.35mm 0.03mm  

 

 

 

 

 

 

 

 

 

 

 

 

-1  

  

  

�������	
���
����������

�����



 

0 

2 

4 

6 

8 

10 

12 

0

20

40

60

80

100

120

0 1 2 3 4 5 6 7

(
)

(
)

EMC
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10.5 8.0 5.0 8.0 10.0 5.0 0.0

10.4 8.6 5.5 7.9 9.4 5.8 0.0

9.6 7.9 5.2 7.5 8.8 5.5 0.0

- -0.64 -1.29 0.89 0.55 -1.24 -1.57
- -0.51 -1.21 0.89 0.46 -1.18 -1.49
- -0.06 -0.07 0.10 0.02 -0.09 -0.14
- -0.04 -0.10 0.09 0.05 -0.10 -0.13

- 0.34 0.42 0.36 0.36 0.34 0.27
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4 4 Efr
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22.2N/mm2

5 29.4N/mm2

29.0N/mm2 27.3N/mm2 24.4N/mm2  

 

 

1  

55

4

 

 

 
2  

3 120 240 4,000mm

MOCO2 Efr

UH-1000kNA

3,900mm 1,300mm 3 4 15mm min

 

 

3  

 MOE MOR

(MOE) MOR -1 -2

-3  

22.2N/mm2

4 3 3 4
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29.4N/mm2 29.0N/mm2 27.3N/mm2 24.4N/mm2
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Efr

(kN/mm2)

MOE

(kN/mm2)

MOR

(N/mm2) (g/cm3)

Efr

(kN/mm2)

MOE

(kN/mm2)

MOR

(N/mm2) (g/cm3)

8.41 8.61 38.2 15.2 0.388 8.32 8.47 41.4 12.4 0.385

1.39 1.45 7.41 3.5 0.030 1.32 1.29 6.42 3.7 0.033

16.5 16.8 19.4 23.0 7.7 15.8 15.2 15.5 29.6 8.6

6.24 6.53 23.9 8.5 0.324 5.43 5.32 31.9 7.0 0.325

11.78 12.20 52.5 22.9 0.451 10.83 11.10 55.6 22.0 0.441

- - 24.4 - - - - 29.4 - -
29 29 29 29 29 30 30 30 30 30

Efr

(kN/mm2)

MOE

(kN/mm2)

MOR

(N/mm2) (g/cm3)

Efr

(kN/mm2)

MOE

(kN/mm2)

MOR

(N/mm2) (g/cm3)

8.59 8.90 42.5 15.0 0.383 8.45 8.65 39.4 15.3 0.385

1.34 1.22 7.23 3.6 0.034 1.34 1.44 6.29 3.7 0.028

15.6 13.8 17.0 23.7 8.8 15.8 16.6 15.9 24.1 7.2

5.88 5.99 26.8 11.2 0.333 6.23 6.47 28.4 11.5 0.350

12.08 11.25 57.9 26.5 0.483 11.24 11.96 47.4 24.0 0.441

- - 29.0 - - - - 27.3 - -
30 30 30 30 30 20 20 20 20 20
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1  

1985 IC 200

2010 10 2012

( )  

2013

 

2  

120 mm 75 mm -1

-2

-2

3,960 mm  

-3

-2 3,960 mm

50 mm  

  

JIS A 1416 JIS A 

1409 3,680

2,730 mm 3,600 mm

 

( )  

JIS A 1416 400 Hz 25 dB 1000 Hz 30 dB  

JIS A 1409 400 Hz 0.70 1000 Hz 0.80  
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(1)

150 kgf/m2  

 

 

1  

( )  

( )  

( )

150 kgf/m2

0.5 4.0 2.0 m2 300 

kgf 3.0 kN  

 

2  

(1)

(1) -1 120 mm 75 mm

-3

3,960 mm

 

-1  

 

200 mm  

 

 

       200 mm  

H-150 150 4,000 mm

3,850 mm  1,283 mm

20 mm/min 100 mm
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11 -1 25 13 -

2 4 24  

 (1980 )

/ 100 1,000 1g

 

 

1.1  

 

H17

46.0

60.3

 

30

10

 

 

1.2  

 21

22

17 24 2

 

44.8 55.5 ( -2)

30

 

 

1.3  

 18 19

20g

( -3)  

 79.5

3.3 15.3  
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10.34 96.8 24.8 24.5 H25.10
4.41 226.6 4.3 4.2 H25.10
3.95 253.2 69.0 66.6 H25.10
3.13 319.1 60.3 59.4 H25.10
3.01 332.4 46.0 45.3 H25.10
3.67 272.2 48.0 46.8 H25.10
3.44 290.6 45.8 44.6 H25.10
4.74 210.9 12.0 11.4 H25.10
5.53 180.9 22.8 21.9 H25.10
4.48 223.4 26.3 25.3 H25.10
4.85 206.3 36.3 35.1 H25.10

3.47 288.3 44.8 43.1 H25.10
3.94 253.6 50.8 49.3
3.79 264.1 55.5 53.1

3.41 292.9 57.5 56.8 H25.10
4.10 243.8 55.5 52.9
3.11 321.4 58.3 57.6

9.05 110.5 79.5 78.3 H25.10
9.39 106.5 11.5 11.3

10.51 95.2 3.3 3.2
10.64 94.0 9.0 8.9
9.04 110.6 5.3 5.1
8.56 116.8 15.3 15.0

10.73 93.2 12.0 11.9

 

 

1.4  

 17 32 ( )
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 253

92 26 2013

52  

 

 

 

24 26 2014

23  

 
 

25 4 5

 

 

18 11 5 1 1

8 1 4 3

24 21 1 1 1

54 27 22 1 1 1 1 1

12 7 3 1 1

31 6 20 2 1 1 1

147 38 65 1 2 9 16 4 12

21 1 17 2 1

14 1 4 1 1 1 1 1 4

329 92 161 5 6 2 4 1 13 20 8 17  
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152,837

22,514

71,474

250,536

3,711

1 1,355.37 433,975.74

12 1,999.66 99,600.00

1 499.98

1 954.07

6 356.98

1 163.15

1 29.81

2 33.32

H11 1 22.35

26 5,414.69 533,575.74

S63

H10

S62
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225  91   301  936  261  216  245  3,690 5,965 15,394 21,359 

-     1     12   4     144   161    156     317      

217  ] 258  819  224  211  197  3,139 5,141 13,761 18,902 
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5739 

 137 59 51  

 36 8 38  

 870  

 

 

10

0.5mm 1989

24 2012 24  

 

 

25 2013 -1 2 -1 2

 

 

25 2013  

 

10 11

139mm 1,327mm  

 

 

 

 

1988 5.3

2.9 20

21

2.0
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19 38

10 29

15  

12  

10 10

11 12

295.5mm 16

18 152.0mm

10 11 12  

 

-   25 2013  

1 -3.0 2.2 -7.1 6.8 13 -11.6 5

2 -2.2 3.2 -7.2 13.2 2 -13.5 17

3 5.3 13.3 -1.7 21.4 9 -8.3 11

4 8.2 16.1 1.7 26.9 18 -4.9 22

5 14.5 23.6 7.5 30.4 22 -2.0 8

6 18.6 25.3 14.4 31.1 17 9.7 9

7 22.9 29.7 18.4 35.7 11 13.9 20

8 23.3 30.8 18.5 34.6 9 14.0 26

9 18.5 25.5 13.8 31.9 13 5.9 27

10 13.4 19.1 9.4 28.1 7 1.1 28

11 5.8 12.0 1.3 18.7 2 -3.7 30

12 0.1 5.1 -3.4 11.9 2 -8.6 29

10.4 17.1 5.5 35.7 7.11. -13.5 2.17.

96.2.22.
97.2.23.

16.2 5.6 37.0 94.8.16. -14.210.3
 

 

 

-2   25 (2013 ) 

(mm) (mm)

1 44.0 7 17.5 14 74.3 0.8 1.9

2 45.0 8 15.0 18 71.8 0.6 1.4

3 34.0 6 12.0 1 58.0 3.8 3.4

4 117.0 13 32.0 3 62.2 9.0 8.3

5 45.5 6 31.5 11 60.2 13.8 12.4

6 183.5 14 56.0 26 77.4 18.8 17.3

7 109.5 12 22.5 4 73.5 22.5 21.1

8 182.5 12 63.5 23 76.8 23.8 22.7

9 295.5 10 152.0 16 81.4 21.0 20.9

10 206.0 10 42.5 26 83.8 16.5 17.0

11 28.0 9 10.0 25 72.0 9.4 10.8

12 36.5 7 14.0 10 72.4 3.5 5.1

1327.0 114 152.0 9.16. 72.0 11.9 11.9

1188.1 120 177.0 04.10.20. 74.2 12.5 12.9  
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                              399-0711 

5739 

TEL  (0263) 52 0600  

FAX  (0263) 51 1311 
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