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(mm) (mm) (mm) C.V.(%)
6,040 110 30 48
2,700 110 30 108
6,040 110 30 72
2,700 110 30 162
6,000 110 30 94
5,270 110 30 68
6,000 110 30 95
5,270 110 30 69
4,000 110 30 146
4,000 110 30 205
4,000 110 30 94
4,000 110 30 206

13.1

MOE(kN/mm2)

2015
M90A 11.5 17.2 9.2

11.5

M60A 7.5 9.1 5.0 12.5

2016
M120A 12.2 18.5 10.5

2017
M120A 13.4 17.4 10.6

M90A 9.0 10.4 7.5 9.5

8.2

M90A 10.4 13.3 8.2 9.2

����������

(mm) (mm) (mm)

S120-5-5 6,000 2,700 150 1
S120-5-5 3,850 440 150 3
S90-5-5 6,000 2,700 150 1
S90-5-5 3,850 440 150 1
S120-5-5 4,000 1,000 150 3
S120-3-3 4,000 1,000 90 3
S90-5-5 4,000 1,000 150 3
S90-3-3 4,000 1,000 90 3

3

2016

90 1

Mx90-3-3 1,887
2015

Mx90-5-5 6,000 2,700

945

2017

75

op
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(mm) (mm) (mm) (kg/m3) (%)
9 1,725 300 75 496 11.1
4 2,070 300 90 498 10.7

EW 4 6,000 90 300 487 11.7
FW 4 2,070 300 90 469 11.1
EW 4 4,000 90 200 462 11.2
FW 4 2,070 300 90 513 11.2
EW 4 4,000 90 200 518 11.5
FW 4 3,450 300 150 472 11.4
EW 4 6,000 150 300 470 13.1

1 3,150 300 140 460 10.5
4 3,500 300 150 457 10.7

EW 4 6,000 150 300 457 10.7
FW 4 3,450 300 150 466 11.5
EW 4 4,000 150 200 469 11.4

3 3,150 300 140 515 10.1
4 3,450 300 150 508 10.9

EW 4 6,000 150 300 516 10.8
FW 4 3,450 300 150 515 11.5
EW 4 4,000 150 200 514 11.4

n

Mx90-3-3 FW

S90-3-3

S120-3-3

Mx90-5-5

S90-5-5

FW

S120-5-5

FW
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(mm) (mm) (mm) (kg/m3) (%)
M 90-3-3 FW 5 478 10.6
S90-3-3 FW 4 462 11.0
S120-3-3 FW 4 513 11.1
M 90-5-5 FW 4 472 11.7

FW 4 457 10.0
FW 4 477 11.2
FW 4 527 10.3
FW 4 517 11.2

n

630 90

1050 300 150S90-5-5

S120-5-5

300

��
������	

(mm) (mm) (mm) (kg/m3) (%)
FW 4 500 11.3
EW 4 510 11.4
FW 4 483 12.2
EW 4 475 11.9
FW 4 455 11.2
EW 4 460 11.2
FW 4 519 11.1
EW 4 521 10.8

n

Mx90-3-3 535 90 90

Mx90-5-5

900 150 150S90-5-5

S120-5-5

®¯
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mm mm kN/mm2 mm ×103 Nmm2 ×103 Nmm2 ×103mm4 ×103mm4 N/mm2 N/mm2 kN/mm2

M90 300 30 9 60 6,075 291,600
M60 300 30 0 30 0 0
M60 300 30 6 0 4,050 0
M60 300 30 0 30 0 0
M90 300 30 9 60 6,075 291,600

M120 300 30 12 60 8,100 388,800
M120 300 30 0 30 0 0
M120 300 30 12 0 8,100 0
M120 300 30 0 30 0 0
M120 300 30 12 60 8,100 388,800
M120 300 30 0 60 0 0
M120 300 30 12 30 8,100 97,200
M120 300 30 0 0 0 0
M120 300 30 12 30 8,100 97,200
M120 300 30 0 60 0 0

7.10Mx90-5-5 66,600 84,375 0.7893 34.5 13.28

0.2080 42

S120-5-5 66,825 84,375 0.7920

S120-5-5 17,550 84,375 4.26 2.50

42 16.22 9.50

�������	
��

C.V.% C.V.% C.V.% C.V.% C.V.% C.V.%
FW 13 16.20 8.67 43.67 (15.8) 9.50 (4.5) 9.69 (3.7) 7.65 (4.5) 10.78 (8.2) 0.31 (5.6)
EW 4 13.80 6.00 27.94 (14.1) 7.48 (3.9) 8.53 (7.1) 8.22 (4.0) 7.98 (3.2) 0.75 (9.2)
FW 4 0.62 0.33 6.73 (9.2) 0.73 (4.9) 0.70 (5.1) 3.61 (5.5) 0.80 (4.0) 1.00 (15.4)
EW 4 6.90 3.00 13.25 (17.9) 3.43 (2.0) 3.54 (9.1) 3.70 (3.2) 3.56 (1.0) 0.80 (5.5)
FW 4 0.76 0.44 9.16 (13.5) 0.91 (5.6) 0.84 (9.5) 4.80 (4.0) 1.04 (3.6) 0.56 (12.2)
EW 4 8.40 4.00 21.71 (12.3) 4.31 (4.3) 4.49 (5.2) 4.65 (3.8) 4.53 (1.5) 0.82 (2.8)
FW 4 13.28 7.10 29.67 (12.5) 7.42 (2.3) - - 6.28 (3.7) 8.27 (4.6) 0.29 (2.7)
EW 4 11.04 4.80 22.42 (14.3) 6.21 (4.8) 6.28 (8.1) 6.96 (2.0) 6.72 (3.3) 0.91 (5.4)
FW 5 13.32 7.13 22.80 (6.1) 7.66 (2.9) 8.22 (7.2) 6.55 (2.8) 8.40 (3.9) 0.34 (4.2)
EW 4 12.42 5.40 19.66 (15.6) 5.96 (1.2) 6.25 (3.1) 6.67 (0.5) 6.42 (2.2) 0.88 (3.0)
FW 4 3.50 1.87 14.31 (10.2) 2.41 (5.2) 2.52 (6.3) 4.65 (6.0) 2.59 (3.2) 0.22 (6.3)
EW 4 8.28 3.60 20.19 (15.1) 4.43 (3.0) 4.66 (5.8) 4.87 (1.4) 4.73 (1.2) 0.89 (3.3)
FW 7 16.22 9.50 33.22 (11.4) 9.58 (3.8) 10.66 (7.0) 8.33 (2.7) 10.48 (3.0) 0.32 (8.6)
EW 4 15.12 7.20 27.26 (6.0) 7.63 (5.6) 7.98 (5.3) 8.42 (4.2) 8.23 (3.8) 0.98 (5.5)
FW 4 4.26 2.50 19.03 (3.7) 2.94 (7.3) 3.00 (10.9) 5.71 (6.0) 3.20 (6.5) 0.22 (2.2)
EW 4 10.08 4.80 23.06 (8.5) 5.30 (3.1) 5.55 (4.2) 5.78 (3.0) 5.63 (4.9) 0.87 (6.8)

TGH

(kN/mm2)n
(N/mm2)

MOE
(kN/mm2)

(N/mm2)
MOE

(kN/mm2)
MOE

(kN/mm2)
Efr

(kN/mm2)

TGH

(kN/mm2)

S120-5-5

Mx90-3-3

S90-3-3

S120-3-3

Mx90-5-5

S90-5-5
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y = 0.4962x + 3.3879
r² = 0.7543
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(N/mm2) (kN/mm2) C.V.% C.V.%

Mx90-3-3 6 13.80 6.00 28.76 2.6 8.38 11.9 19.8

n (N/mm2) (kN/mm2)

�&'�()*+"#$%

(kg/m3) (N/mm2) C.V.%
FW 4 500 12.64 4.4
EW 4 510 19.05 13.2
FW 4 483 10.75 8.0
EW 4 475 20.61 5.9
FW 4 455 10.03 5.6
EW 4 460 21.17 9.1
FW 4 519 11.60 9.6
EW 4 521 25.95 3.6

n (N/mm2)

Mx90-3-3

9.0
Mx90-5-5

S90-5-5

S120-5-5

�,�-./"#$%

(N/mm2) C.V.%
Mx90-3-3 FW 5 4.44 16.6
S90-3-3 FW 4 1.12 20.9
S120-3-3 FW 4 1.51 16.0
Mx90-5-5 FW 4 2.90 4.8

FW 4 2.94 2.9
FW 4 1.94 12.4
FW 4 3.26 4.5
FW 4 2.11 10.7

1.2
S90-5-5

S120-5-5

n (N/mm2)

Ö×
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