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222 204 130 206 92

1

16cm 2.6m 60 2 120

20cm 2.6m 40 3 120
204

38 89mm

24cm 2.6m 30 4 120

22cm 3.65m 40 3 120

26cm 3.65m 29 4 116
206

38 140mm

30cm 3.65m 23 5 115

1mm

1mm

1mm

1kg

1mm

JAS

FFT SA-78

Efr 4 l2
r
2 10-9

Efr GPa
l m

kg/m3

fr Hz
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cm cm mm % kg/m3
Efr

GPa

16.8 15.8 2.2 0.19 536 7.59

16cm 19.5 17.5 9.6 0.75 703 11.70

n=60 24.3 19.0 25.7 1.56 930 15.84

6.3% 4.0% 47.5% 44.0% 12.4% 15.8%

21.0 19.5 4.4 0.66 620 7.68

20cm 23.2 21.0 12.2 1.06 773 10.65

n=40 26.5 22.3 28.4 1.32 942 14.66

5.1% 3.2% 46.1% 11.4% 9.6% 14.1%

25.0 23.5 4.4 0.33 571 8.11

24cm 28.3 25.3 17.9 0.87 730 10.76

n=30 31.5 26.8 48.6 1.82 846 14.39

5.7% 3.0% 57.9% 39.9% 9.6% 14.1%

24.0 22.3 2.7 0.16 522 8.24

22cm 26.8 23.9 15.1 0.55 654 10.93

n=40 31.5 26.5 34.1 0.99 756 15.23

5.8% 4.2% 48.2% 43.4% 9.1% 14.1%

28.8 26.0 4.9 0.19 562 8.25

26cm 31.6 27.7 18.9 0.72 662 10.60

n=29 35.5 29.0 36.2 1.58 780 12.22

4.6% 2.8% 49.7% 36.8% 8.3% 8.1%

31.8 30.5 7.9 0.19 510 7.75

30cm 35.8 31.7 20.0 0.66 645 10.05

n=23 39.5 33.0 45.1 1.55 843 13.63

4.8% 2.8% 52.0% 47.2% 13.6% 12.8%
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204 46

105mm 206 46 150mm

204 2600mm 206 3600mm 711 204 360

206 351

16cm 20cm 24cm

204 2 204 3 204 4

22cm 26cm 30cm

206 3 206 4 206 5

1

2

1

2

3

1

2

3

4

1

2

3

1

2
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1

2
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kg/m3
Efr

GPa kg/m3
Efr

GPa kg/m3
Efr

GPa

536 7.59 489 4.84 396 5.82

703 11.70 573 8.51 483 9.92

930 15.84 667 13.36 583 15.65

16cm
204

n=120
12.4% 15.8% 7.0% 17.4% 7.8% 17.0%

620 7.68 484 4.35 404 5.34

773 10.65 586 8.02 487 9.51

942 14.66 765 12.77 673 15.73

20cm
204

n=120
9.6% 14.1% 8.5% 21.9% 9.0% 21.7%

571 8.11 479 5.15 393 5.81

730 10.76 601 8.18 495 9.85

846 14.39 764 14.25 629 16.86

24cm
204

n=120
9.6% 14.1% 9.8% 23.6% 9.8% 22.8%

522 8.24 459 5.23 382 6.53

654 10.93 562 8.57 464 10.20

756 15.23 720 13.52 591 16.24

22cm
206

n=120
9.1% 14.1% 9.8% 19.2% 10.1% 18.1%

562 8.25 497 5.79 407 7.21

662 10.60 583 8.75 480 10.39

780 12.22 713 12.88 593 15.04

26cm
206

n=116
8.3% 8.1% 7.9% 20.0% 8.5% 18.5%

510 7.75 419 4.20 329 5.17

645 10.05 575 7.76 463 9.41

843 13.63 737 13.01 592 15.74

30cm
206

n=115
13.6% 12.8% 9.7% 22.5% 10.3% 21.4%

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Efr GPa

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Efr GPa
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36

1 0 3 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 3

2 0 0 4 15 0 1 0 1 0 0 0 1 1 0 1 0 0 10
16cm
204

n=120 3 0 0 2 9 0 0 1 0 0 59 0 0 1 0 1 0 0 58

4 0 0 4 1 0 0 0 0 0 0 0 1 5 0 0 1 1 13

30

1 2 5 0 0 0 0 0 0 8 0 0 1 0 0 0 0 0 10

2 1 2 1 15 0 0 1 0 9 0 0 1 0 0 0 0 0 13
20cm
204

n=120 3 0 0 3 11 0 0 0 0 0 50 0 1 0 0 2 0 0 55

4 0 0 6 3 0 0 0 0 0 0 0 1 2 0 0 0 1 12

34

1 1 2 0 0 0 0 0 0 6 0 0 1 0 0 1 0 0 4

2 1 2 1 2 0 0 5 2 15 0 0 0 1 0 0 0 0 10
24cm
204

n=120 3 0 1 2 6 0 0 4 0 0 54 0 2 2 0 1 0 0 56

4 0 0 2 4 0 0 0 4 0 0 0 0 1 0 0 6 0 16

22

1 0 2 0 0 0 0 0 5 17 0 0 2 0 0 0 0 0 19

2 1 0 2 1 2 0 0 8 22 0 0 0 4 0 2 0 1 35
22cm
206

n=120 3 0 0 2 1 0 0 1 0 0 36 0 0 2 0 1 0 0 41

4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3

13

1 2 1 0 0 0 0 0 0 12 0 0 0 0 1 0 0 0 11

2 1 0 0 2 0 1 4 1 35 0 0 1 2 0 0 0 0 30
26cm
206

n=116 3 0 0 1 3 0 0 15 0 1 31 0 1 1 0 0 0 0 49

4 0 0 4 3 0 0 0 0 0 0 0 0 0 0 6 0 0 13

11

1 1 2 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 6

2 0 6 1 2 0 1 1 2 43 0 0 0 5 0 3 0 0 41
30cm
206

n=115 3 0 0 2 0 0 0 0 1 1 47 0 0 0 0 2 0 0 52

4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4 0 0 5
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MSR

MSR MSR

204 206

13

MSR 1000mm

204 250mm 5 206 225mm

10 250mm 9

DSS-10T-S 100kN

10N/mm2

MSR

MSR
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GPa

No. 1 2 3 4 5

MSR

001-1 12.25 11.89 11.62 11.18 11.05 11.60 241

002-1 8.16 7.64 7.89 8.04 7.99 7.94 154

015-1 9.66 9.28 9.18 9.63 9.48 9.45 192

021-2 11.29 10.65 9.78 8.84 9.03 9.92 212

028-2 12.00 12.34 11.72 10.88 11.15 11.62 246

046-2 10.36 9.91 9.56 9.41 10.07 9.86 195

047-2 10.64 11.20 11.24 10.80 10.53 10.88 202

050-1 13.16 12.82 13.72 13.97 13.03 13.34 238

058-2 12.75 13.33 11.82 11.92 11.54 12.27 230

073-1 12.77 12.88 12.62 12.48 11.76 12.50 233

077-3 13.67 13.02 13.22 13.91 14.47 13.66 225

101-1 11.35 10.23 9.72 10.03 11.93 10.65 205

103-1 11.70 10.95 9.41 9.11 9.18 10.07 202

GPa

No. 1 2 3 4 5 6 7 8 9 10

MSR

165-1 12.56 11.79 11.80 11.80 12.25 11.13 11.33 12.01 12.39 12.56 11.96 197

171-1 13.63 12.75 12.89 12.74 12.21 12.16 11.89 11.49 13.69 12.61 216

172-1 8.12 8.30 8.77 8.92 8.63 8.20 7.92 8.68 8.94 8.50 150

189-2 8.62 8.23 7.79 7.05 7.51 7.73 7.35 7.78 7.95 7.78 148

190-3 10.76 10.94 10.99 10.55 10.04 10.16 9.78 9.13 9.42 10.30 10.21 187

191-1 10.89 10.59 10.63 10.76 10.56 9.94 8.88 9.28 10.31 10.20 185

214-4 11.90 12.28 12.54 12.04 11.26 10.45 10.60 10.84 10.67 11.40 208

216-4 10.66 10.67 11.00 10.73 10.41 9.98 9.42 9.91 10.51 10.66 10.40 189

235-1 12.30 12.00 11.51 10.93 11.19 10.67 10.66 10.65 10.43 11.80 11.21 197

255-4 9.35 9.57 9.62 9.32 9.05 9.04 9.19 9.07 9.37 10.04 9.36 174

256-5 10.23 10.21 10.55 10.41 10.12 10.47 10.74 10.33 9.46 9.27 10.18 177

257-4 9.71 9.95 10.08 9.37 9.40 9.73 9.83 9.20 9.15 9.76 9.62 174

271-1 10.53 10.26 9.34 8.76 9.52 9.78 9.65 9.94 9.96 9.66 9.74 148
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y = 0.0543x - 0.5249
R² = 0.7178

7

8

9

10

11

12
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MSR

y = 0.0549x + 0.312
R² = 0.8237

7
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9
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13
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120 140 160 180 200 220 240
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2 204 151 206 188

204 2069mm 60 206 3140mm 77

3 204 2069mm 34 206

3140mm 39

200kN

200kN 3 4

21 204 1869mm 206 2940mm

200mm 2

6 204 534mm 206 840mm

2 DTHA-100

100mm DTA-10 10mm

1



- 13 -

P f P Emax b

Ea

fb N/mm2

E kN/mm2

Ea kN/mm2

Pmax N

L mm

L2 mm

Z mm3

I mm4

P 10 40% N

1 P mm

2 P mm

E

E

fb

a

48 1 I

P L L22

Pmax L

6 Z

1296 2 I

23 P L3



- 14 -



- 15 -

fr b a

kg/m GPa mm mm mm mm % MPa GPa GPa3

204 Max 594 14.1 38.2 89.3 5.0 6.6 12.2% 81.5 15.2 16.0
2 AV 502 10.9 38.0 89.0 1.5 4.3 9.9% 44.2 11.5 12.1

Min 396 7.4 37.8 88.5 0.0 2.2 8.4% 19.7 7.4 8.1
SD 39 1.6 0.1 0.2 1.3 1.0 1.0% 15.7 1.8 2.0
CV 7.8% 14.3% 0.3% 0.2% 87.4% 23.6% 10.4% 35.5% 15.8% 16.8%

59 59 60 60 55 60 60 60 60 60n
204 Max 583 13.7 38.2 89.3 4.0 9.5 13.3% 71.9 15.3 15.7
3 AV 472 9.2 38.1 89.1 1.8 6.1 10.6% 38.3 10.1 10.6

Min 410 6.5 37.9 88.8 0.0 3.8 8.2% 20.2 6.8 6.8
SD 41 1.8 0.1 0.1 1.2 1.4 1.2% 11.8 2.1 2.3
CV 8.6% 19.5% 0.2% 0.1% 68.1% 23.5% 11.5% 30.7% 20.5% 21.3%

34 34 34 34 34 34 34 34 34 34n
206 Max 591 15.2 38.5 140.6 7.0 9.3 12.1% 81.5 15.6 17.6
2 AV 480 10.8 38.2 140.1 2.3 4.3 9.9% 36.8 11.1 11.9

Min 396 7.0 37.9 139.2 0.0 2.3 8.1% 13.9 7.0 6.2
SD 46 1.8 0.1 0.3 1.6 1.0 0.9% 15.0 1.9 2.4
CV 9.6% 17.2% 0.3% 0.2% 70.9% 23.8% 9.3% 40.8% 17.3% 20.0%

77 77 77 77 77 77 77 77 77 77n
206 Max 513 11.4 38.5 140.4 7.0 9.0 11.1% 55.2 13.2 14.9
3 AV 442 8.7 38.2 140.1 3.1 6.1 9.1% 33.4 9.8 10.6

Min 329 6.4 37.6 139.7 0.0 3.1 7.3% 16.8 7.1 6.9
SD 38 1.2 0.2 0.2 2.2 1.3 0.9% 10.9 1.5 2.0
CV 8.5% 13.6% 0.5% 0.1% 69.5% 21.0% 10.0% 32.7% 15.8% 18.6%

30 30 30 30 30 30 30 30 30 30n
Max AV Min SD CV %

E b hfr

bARW MC F

E Ea
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2 204 151 206 188

204 2400mm 60 206 3140mm 77

3 204 2400mm 34 206

3140mm 42

1000kN 500kN

800mm 9 204

801mm 206 1260mm

1

P Fmax t

Ft N/mm2

Pmax N

b mm

h mm

Ft
Pmax

b h
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fr t

kg/m GPa mm mm mm mm % MPa3

204 Max 576 15.7 38.0 89.5 6.0 6.0 14.4 53.9
2 AV 499 10.7 37.8 88.8 2.1 4.3 10.5 29.8

Min 397 7.1 37.5 87.7 0.0 2.6 8.3 16.6
SD 40 1.6 0.1 0.3 1.4 0.9 1.2 7.7
CV 7.9% 14.8% 0.2% 0.3% 67.9% 20.7% 11.7% 25.8%

51 51 51 51 51 51 51 51n
204 Max 523 15.7 37.9 89.2 4.5 7.5 12.0 47.8
3 AV 477 9.7 37.9 88.9 1.6 5.0 10.0 28.0

Min 417 6.1 37.7 88.4 0.0 3.1 7.9 17.8
SD 32 2.0 0.1 0.2 1.0 1.2 1.1 7.2
CV 6.6% 21.0% 0.1% 0.2% 65.8% 24.2% 11.5% 25.7%

27 27 27 27 27 27 27 27n
206 Max 592 15.7 38.0 149.1 6.0 6.3 13.2% 47.8
2 AV 481 10.7 37.9 140.0 1.1 4.2 10.2% 25.6

Min 392 7.4 37.7 138.9 0.0 2.0 8.1% 9.3
SD 46 1.8 0.1 1.2 1.3 0.8 1.1% 9.1
CV 9.7% 16.4% 0.2% 0.8% 111.4% 19.8% 10.9% 35.7%

69 69 69 69 69 69 69 69n
206 Max 502 14.0 38.1 140.3 6.0 7.9 11.9% 34.5
3 AV 441 8.7 37.9 140.0 2.3 5.7 9.4% 19.6

Min 336 5.9 37.6 139.4 0.0 4.0 7.5% 11.7
SD 36 1.6 0.1 0.3 1.7 1.0 0.9% 5.5
CV 8.1% 18.5% 0.2% 0.2% 76.1% 17.6% 9.4% 28.0%

29 29 29 29 29 29 29 29n
Max AV Min SD CV %

E b hfr

tARW MC F
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1 2

204 267mm 60 206 280mm 77

3 204 267mm 34 206

280mm 41

1000kN 1000kN

1

P Fmax c

Fc N/mm2

Pmax N

b mm

h mm

Fc
Pmax

b h
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cARW MC
mm mm kg/m mm % MPa3

204 Max 38.32 89.54 607 6.4 10.5% 61.1
2 AV 37.95 88.98 511 4.3 9.0% 44.8

Min 37.75 88.39 407 2.3 7.6% 32.5
SD 0.10 0.24 39 0.9 0.8% 7.5
CV 0.3% 0.3% 7.7% 21.8% 8.6% 16.7%

60 60 60 60 43 60n
204 Max 38.43 89.35 559 8.5 10.2% 49.6
3 AV 38.00 88.98 469 5.9 8.5% 39.1

Min 37.72 88.53 406 3.7 7.6% 31.7
SD 0.12 0.19 41 1.1 0.6% 4.2
CV 0.3% 0.2% 8.7% 19.4% 6.9% 10.6%

33 33 33 33 33 33n
206 Max 38.37 140.63 624 7.3 9.7% 59.7
2 AV 37.96 140.09 495 4.7 8.4% 40.4

Min 37.64 139.29 365 2.6 7.4% 26.1
SD 0.12 0.30 52 1.1 0.6% 6.7
CV 0.3% 0.2% 10.6% 22.9% 6.9% 16.7%

76 76 76 76 50 76n
206 Max 38.32 140.35 523 8.1 9.1% 50.1
3 AV 37.99 140.00 444 6.0 8.2% 38.3

Min 37.69 138.56 342 3.6 7.0% 24.4
SD 0.12 0.29 37 1.1 0.5% 5.5
CV 0.3% 0.2% 8.4% 18.8% 6.6% 14.4%

41 41 41 41 40 41n
n bMax AV Min SD CV %

ARW MC

Fc
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1 73

LT LR LT LR

45°

LT LR

38 38 114

0 45°

90° 0 45° 45 90°

LR T 0° LT R 90°

tan /-1

RTD-2410 100kN

24 38 100mm

DTA-10

10mm 38 5%

0.38 /

Fcv

Fcv N/mm2

P Pcv max 5%

P0.05h N

l mm

b mm

Fcv
l b

Pcv
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40 50°

0 10° 80 90°

20 30° 60 70°

5%

5% 1.9

5%

8.78N/mm 9.64N/mm 10%2 2
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/ N/mm %3 2

Av. s.d. Av. s.d. Av. s.d. Av. s.d.

36 473 44 45.0 23.3 9.64 1.80 8.9 0.3

37 471 43 44.9 24.0 8.78 1.63 8.9 0.4

73 472 43 44.9 23.5 9.20 1.76 8.9 0.3
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75% 95%

6.43N/mm2

k× ( 73 k=1.779)

8.9%

ASTM D2915 ASTM D1990

1024

S-P-F 6.0N/mm2

Hem-Tam 7.8N/mm LT LR2

0° 90°

fc90

a b 45°

0° 2/3

2/3

c90 c90(0)/ ( ) =0°

75% 95% 6.4N/mm2

7.6N/mm2

fc90(h)= (acos2(h))2+(bcos2(h))2
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1

38 38 53mm 38 38mm

63

100kN

24 89 100mm =3mm

1

P Fmax s

Fs N/mm2

Pmax N

b mm

h mm

Fs
Pmax

b h
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b h FARW MPas

mm mm mm

Max 38.56 38.20 6.5 9.51 8.91 9.51 9.39

AV 38.11 37.67 4.3 7.32 6.74 7.56 7.79

Min 37.74 36.93 2.3 3.73 3.73 5.94 6.21

SD 0.20 0.35 1.1 1.18 1.39 0.93 0.93

CV 0.5% 0.9% 24.6% 16.1% 20.5% 12.4% 11.9%

62 62 62 62 22 27 13n
n bMax AV Min SD CV %

h FARW s
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2 204 2069mm 60

13

100kN

L h h Li i2 / 0.0352

0.0025 532 637 849 1780mm 4

100mm

2 DTA-10 10mm

Eapp

Eapp
48 I

P L i3
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Eapp kN/mm2

Li mm

I mm4

P N

P mm

y E x h L y m nx y x=1/ = / = +app i
2

E m G n=1/ =1.2/

y x

b b ft ftn m R E G E G E E E G G G2 / / /

GPa GPa GPa GPa

001_1 1.069 0.072 0.983 14.0 1.122 12.4 12.9 1.08 1.228 0.91

002_1 1.725 0.107 0.999 9.3 0.696 13.4 9.3 1.00 0.846 0.82

015_1 1.758 0.095 0.975 10.6 0.683 15.5 9.5 1.12 0.999 0.68

021_2 1.127 0.083 0.918 12.0 1.065 11.3 11.4 1.05 1.092 0.98

028_2 1.279 0.066 0.994 15.1 0.938 16.1 13.4 1.12 1.111 0.84

046_2 1.685 0.081 0.998 12.3 0.712 17.3 10.8 1.14 0.995 0.72

047_2 1.718 0.074 0.998 13.5 0.699 19.4 11.9 1.13 0.922 0.76

050_1 1.251 0.058 0.997 17.3 0.960 18.0 14.9 1.16 1.091 0.88

058_2 1.924 0.072 0.988 13.8 0.624 22.1 11.0 1.26 1.020 0.61

073_1 1.624 0.064 0.995 15.6 0.739 21.1 12.9 1.21 1.038 0.71

077_3 1.670 0.066 0.944 15.3 0.718 21.2 13.2 1.15 0.914 0.79

101_1 1.489 0.077 0.995 13.0 0.806 16.1 11.5 1.13 1.059 0.76

103_1 1.758 0.087 0.984 11.6 0.683 16.9 10.3 1.12 0.874 0.78
n m R E2

G Eb 3 2

Gfr

0.06

0.08

0.10

0.12

0.14

0.16

0.00 0.01 0.02 0.03
(h/L )2

073-1
077-3
101-1
103-1
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204

206 204 206 0.83

0.86 0.90 204 206

JAS 204 206

0.84 0.96 CV

20%

30% 2 3

LG

NM

1

LG NM

TF

Grade CV Max Av Min NM LG 2PW NP TFn
204-2 60 35.5% 81.5 44.2 19.7 16.1 20.8 17.4 19.8 18.1Fb

204-3 34 30.7% 71.9 38.3 20.2 16.5 21.3 15.5 20.2 21.9
206-2 77 40.8% 81.5 36.8 13.9 10.2 16.5 12.0 14.9 14.7
206-3 30 32.7% 55.2 33.4 16.8 13.0 17.6 13.0 17.2 18.5
204-2 51 25.8% 53.9 29.8 16.6 15.8 18.2 14.2 16.6 18.2Ft

204-3 27 25.7% 47.8 28.0 17.8 14.5 16.9 13.1 17.8 14.0
206-2 69 35.7% 47.8 25.6 9.3 9.3 12.1 9.8 11.0 10.6
206-3 29 28.0% 34.5 19.6 11.7 9.3 11.1 8.7 11.7 8.2
204-2 60 16.7% 61.1 44.8 32.5 31.3 32.8 28.7 33.2 32.7Ft

204-3 33 10.6% 49.6 39.1 31.7 31.3 31.9 28.4 31.9 29.7
206-2 76 16.7% 59.7 40.4 26.1 28.4 29.7 25.6 29.4 29.2
206-3 41 14.4% 50.1 38.3 24.4 28.3 28.9 26.3 28.0 27.7

73 19.1% 14.5 9.2 5.9 6.1 6.5 5.3 6.0 6.2Fcv

62 16.1% 9.5 7.3 3.7 5.2 5.3 5.0 4.5 4.7Fs

b t c cv sF F F F FMPa MPa MPa MPa
MPa CV Max Av Minn

NM 5% LG 5% 2PW 2
5% TF 5% KS
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0

2

4

6

8

10

12

14

16

18

14.6 24.9 35.2 45.5 55.8 66.1 76.4

Data

NM

LG

2PW

0

2

4

6

8

10

12

14

16

18

30.1 34.9 39.7 44.4 49.2 54 58.8

Data

NM
LG

2PW

0

2

4

6

8

10

12

14

15.9 24.5 33.1 41.7 50.3 59 67.6

Data

NM

LG

2PW

0

5

10

15

20

25

30

8.3 19.6 30.8 42.1 53.3 64.6 75.9

Data

NM

LG

2PW

0

5

10

15

20

25

30

35

23.3 28.9 34.5 40.1 45.7 51.3 56.9

Data

NM

LG

2PW

0

2

4

6

8

10

13.6 20 26.4 32.8 39.2 45.6 52

Data

NM

LG

2PW

0

2

4

6

8

10

12

14

22.2 26.5 30.8 35.1 39.4 43.7 48

Data

NM

LG

2PW

0

5

10

15

20

25

30

5.1 6.6 8 9.5 10.9 12.4 13.8

Data

NM
LG

2PW

0

2

4

6

8

10

12

14

16

18

20

22

3.3 4.2 5.2 6.1 7.1 8.1 9

Data

NM

LG

2PW

0

2

4

6

8

10

30.2 33.2 36.2 39.1 42.1 45.1 48

Data

NM

LG

2PW

0

2

4

6

8

10

12

14

16

18

13.5 19.7 25.9 32.2 38.4 44.6 50.8

Data
NM

LG
2PW

0

2

4

6

8

10

15.3 20.3 25.3 30.3 35.3 40.3 45.3

Data
NM
LG
2PW

0

2

4

6

8

10

12

14

16

18

20

22

6.1 12.5 18.9 25.3 31.7 38.2 44.6

Data

NM

LG

2PW

0

2

4

6

8

10

9.8 13.6 17.4 21.2 25 28.8 32.6

Data

NM
LG

2PW



- 32 -

TF JAS

JAS

2 4

JAS

JAS JAS

Hem-Tam

SPF

TF Hem-Tam SPF

2 4

SPF 2

204 206 2

Hem-Tam SPF 2

Hem-Tam SPF

SPF Hem-Tam

SPF Hem-Tam

3 204 Hem-Tam

SPF 2 206 Hem-Tam

SPF Hem-Tam SPF 2

b t c cv s aF F F F F E
TF 204-2 18.2 32.7 6.2 4.7 11.518.1

204-3 21.9 14.0 29.7 10.1
SPF 30.0 16.8 20.4 6.0 1.8 10.5

1 22.2 12.0 18.0 10.0
2 21.6 11.4 17.4 9.6
3 12.6 6.6 10.2 9.3

C 16.2 8.4 18.6 9.8
S 9.0 4.8 15.6 8.9
U 4.2 2.4 10.2 8.3

Hem-Tam 29.4 13.8 18.0 7.8 2.1 8.2
1 18.0 8.4 15.0 7.5
2 13.8 6.6 12.6 7.5
3 8.4 3.6 7.2 6.2

C 10.2 4.8 14.4 6.9
S 5.4 3.0 11.4 6.2
U 3.0 1.2 7.2 5.5

F F F F Fb t c cv s

Ea TF 5% SPF Hem-Tam
JAS
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b t c aF F F E
TF 206-2 10.6 29.2 11.114.7

206-3 18.5 27.7 9.88.2
SPF 25.2 14.1 19.6 10.5

1 18.6 10.1 17.3 10.0
2 18.1 9.6 16.7 9.6
3 10.6 5.5 9.8 9.3

C 13.6 7.1 17.9 9.8
S 7.6 4.0 15.0 8.9
U 3.5 2.0 9.8 8.3

Hem-Tam 24.7 11.6 17.3 8.2
1 15.1 7.1 14.4 7.5
2 11.6 5.5 12.1 7.5
3 7.1 3.0 6.9 6.2

C 8.6 4.0 13.8 6.9
S 4.5 2.5 10.9 6.2
U 2.5 1.0 6.9 5.5

204 206 0.84 0.96F F Fb t c

204

2 206 2 206 3 SPF 2

13 1540

JAS

204 206

2

3

9

2

JAS 3

3
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SPF 2
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3 204 4.0m3

2 206 7.9m 204 5.0m3 3

9m 8 204 2063

3 4.5m 13

13.5m3

JAS
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3

JAS
1 2

1 2 3
C S

1 2 3
C S U

1 2

2 2 2 1

65 50
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1.5m 2.0m 45 35



- 36 -

3 3 3m m m
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fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

001_1 0 570 11.1 37.9 89.0 2 10.2% 4.5 44.7 12.0 12.9
002_1 0 396 7.6 38.1 88.9 0 8.7% 4.7 24.1 8.4 9.3
006_2 2 498 11.7 38.1 88.8 2 11.5% 5.0 55.1 12.3 13.4
015_1 0 486 8.9 38.1 89.1 0 10.5% 6.3 31.9 9.8 9.5
021_2 0 495 9.9 38.1 89.0 1 9.0% 4.6 48.5 10.7 11.4
022_2 0 469 9.1 38.1 89.1 1 9.4% 4.5 44.3 10.8 11.2
023_2 0 506 9.6 38.0 88.9 2 10.9% 5.1 48.9 11.3 11.9
024_1 2 563 13.1 38.1 89.1 1 9.4% 4.3 66.7 15.2 15.9
028_2 0 515 11.7 38.0 89.1 0 9.5% 4.4 45.2 12.9 13.4
032_2 0 493 13.0 37.9 88.9 11.4% 4.0 60.2 15.1 16.0
033_1 2 456 8.8 38.1 89.0 3 9.7% 5.6 50.1 9.6 11.1
033_2 2 462 9.6 38.1 89.2 3 8.9% 5.3 26.7 10.5 11.9
038_2 0 493 12.3 38.0 89.0 2 9.1% 2.7 54.3 13.8 15.1
042_2 0 479 10.9 38.1 88.8 2 8.9% 3.9 52.4 12.7 13.1
045_2 1 495 8.9 38.0 89.1 5 9.5% 4.1 38.3 9.1 9.8
046_2 0 482 9.2 38.1 89.1 4 9.2% 3.4 39.7 10.5 10.8
047_2 0 462 10.5 38.0 89.1 4 10.0% 5.0 46.5 11.0 11.9
049_1 2 509 11.9 38.1 88.9 1 10.1% 3.3 58.0 14.1 13.2
050_1 0 533 12.9 38.0 89.0 1 10.9% 4.1 51.5 14.5 14.9
052_2 1 515 10.0 38.2 89.1 1 10.5% 5.0 38.9 11.0 11.5
053_2 0 432 8.8 38.1 88.9 3 9.0% 5.1 36.9 9.6 10.2
054_2 0 504 11.5 38.1 89.0 2 11.7% 5.3 66.9 12.5 12.3
058_2 0 515 11.9 38.1 89.0 0 9.4% 3.7 21.6 11.9 11.0
060_2 0 479 10.8 38.1 89.3 1 8.7% 5.7 48.7 12.3 12.8
072_3 0 517 9.5 37.9 88.5 11.4% 3.3 19.7 9.6 9.5
073_1 0 548 12.3 38.0 88.9 0 11.2% 4.6 41.2 12.6 12.9
074_3 0 563 14.1 37.9 88.7 1 11.3% 3.0 43.1 14.2 15.5
075_3 2 557 12.9 38.0 89.0 2 10.5% 4.1 41.3 12.5 13.3
076_1 0 519 10.6 38.0 88.9 10.3% 6.6 63.5 11.2 12.2
077_3 0 506 13.3 38.0 89.1 0 9.4% 3.3 60.1 13.4 13.2
079_3 1 475 10.0 38.0 89.1 2 9.0% 4.4 31.1 9.6 9.3
080_3 0 510 12.7 37.8 89.0 0 9.8% 3.6 64.0 13.7 14.4
082_3 0 442 9.9 38.0 89.2 1 8.7% 4.7 26.9 9.6 10.1
083_3 0 517 12.3 37.8 88.7 3 11.1% 3.9 31.1 10.3 8.6
085_3 0 465 11.2 38.0 89.2 2 8.6% 5.5 45.6 11.8 12.8
088_3 2 479 12.1 37.8 89.1 2 9.9% 2.5 38.9 12.8 13.9
089_1 0 497 11.1 38.2 89.3 0 9.2% 4.0 58.8 12.2 13.5
089_3 1 522 12.4 38.0 89.3 1 9.5% 3.2 35.5 13.0 14.9
091_3 1 460 9.9 38.2 89.1 0 8.7% 6.5 27.2 9.6 11.4
092_1 2 491 10.4 37.9 88.9 1 8.8% 5.1 55.1 11.5 12.3
093_1 2 526 10.5 38.1 88.8 2 8.4% 5.2 20.1 11.1 12.9
VG 0 fr

h
ARW F E Eb a
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fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

093_3 1 546 11.8 38.1 89.3 3 8.8% 2.9 32.8 11.2 11.6
096_1 2 557 9.8 37.9 88.8 4 11.8% 4.3 27.4 10.1 10.5
101_1 0 494 10.3 37.9 89.0 4 9.4% 4.1 32.7 11.5 11.5
102_3 0 567 12.5 37.9 88.8 1 10.9% 2.4 54.5 13.8 13.6
103_1 0 454 9.7 37.9 88.8 2 11.3% 3.7 57.7 10.6 10.3
104_1 0 494 7.4 38.1 88.9 2 10.5% 5.2 24.8 7.4 8.1
106_3 1 437 9.0 38.0 89.3 1 9.0% 5.5 22.9 9.3 9.3
107_1 0 505 11.7 38.0 89.2 0 10.8% 5.5 55.5 12.7 14.4
107_3 2 512 12.5 38.0 89.2 1 9.5% 4.0 30.2 12.3 11.7
120_1 38.1 89.1 9.2% 6.0 81.5 12.6 12.9
123_4 2 565 10.8 38.0 88.8 3 10.7% 3.8 22.6 9.3 11.4
126_1 1 483 12.2 37.9 88.9 2 9.8% 3.0 73.6 13.7 14.6
134_3 0 432 9.7 37.9 89.1 8.5% 3.9 22.7 9.1 8.2
138_4 0 498 13.8 37.9 89.2 0 9.8% 3.1 57.4 14.6 15.7
142_4 2 506 10.0 38.1 88.8 0 10.2% 4.7 70.6 10.1 10.2
143_4 2 490 9.0 38.1 89.3 1 8.5% 5.0 19.7 8.2 8.3
145_1 2 594 10.3 37.9 88.6 0 12.2% 3.8 35.5 10.5 11.8
148_1 2 533 11.7 38.1 88.8 0 11.4% 4.0 63.6 12.6 13.5
150_4 1 550 12.9 37.8 89.0 0 11.8% 2.2 64.4 12.9 13.8

fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

001_2 3 583 12.8 38.0 89.0 2 13.3% 4.4 58.0 14.3 15.7
003_1 3 420 6.9 38.0 89.1 4 10.3% 9.5 50.1 7.5 7.9
005_2 3 433 9.4 38.0 89.1 1 10.7% 6.8 41.1 10.7 12.2
012_1 3 441 9.4 38.0 89.2 3 12.0% 5.3 32.2 10.0 9.5
013_2 3 478 10.0 38.0 88.8 1 11.7% 6.4 30.8 11.5 12.1
014_2 3 508 12.8 38.1 89.0 1 11.3% 5.5 63.7 14.5 15.6
017_2 3 435 7.4 38.0 89.1 4 9.5% 8.3 20.5 7.1 7.5
024_2 3 553 13.7 38.1 89.0 2 10.6% 3.8 46.9 15.3 14.9
030_1 3 474 10.4 38.1 89.0 0 12.6% 4.9 33.9 10.2 10.6
034_1 3 431 7.5 38.1 89.3 1 10.2% 7.0 40.8 8.4 8.9
041_1 3 438 8.8 38.1 89.3 1 10.6% 4.4 35.7 9.1 9.4
048_1 3 426 8.3 38.1 89.1 0 9.2% 6.2 40.9 9.7 9.8
053_1 3 430 10.2 38.0 89.1 2 9.4% 6.2 25.8 11.3 12.7
054_1 3 494 11.3 38.1 89.0 0 10.2% 5.8 36.6 12.5 13.1
056_1 3 460 9.7 38.1 89.1 2 11.0% 6.8 50.0 11.3 11.8
059_1 3 512 12.6 37.9 89.1 3 10.0% 4.0 71.9 13.3 14.1
060_1 3 456 9.5 38.1 89.2 2 11.0% 4.8 35.1 11.1 11.1
073_2 3 478 8.3 38.2 89.0 2 11.3% 5.4 56.2 10.1 10.3
075_2 3 536 8.8 38.0 88.9 3 11.8% 6.8 44.5 9.3 9.6
079_2 3 455 7.8 38.2 89.1 4 9.7% 7.3 29.4 8.2 8.1
080_2 3 458 8.0 38.1 89.2 1 9.3% 5.1 32.9 9.2 9.5
084_2 3 457 8.5 38.1 89.2 0 8.2% 7.0 35.5 9.9 10.5
096_2 3 497 6.7 38.1 89.0 1 12.4% 5.6 33.4 6.8 6.8
097_1 3 446 7.1 38.0 88.8 3 10.1% 6.6 33.0 7.6 8.3
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fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

099_2 3 478 8.7 38.1 89.0 1 9.0% 8.0 31.0 9.4 10.0
100_2 3 410 6.5 38.1 88.9 3 12.8% 8.8 25.4 7.9 8.3
104_3 3 503 8.8 38.0 89.0 2 11.2% 4.1 20.2 9.2 10.7
121_2 3 504 8.9 38.1 89.1 3 11.6% 8.7 30.2 9.2 9.2
122_2 3 492 9.6 38.0 89.1 1 11.6% 6.4 32.8 11.4 12.7
127_3 3 457 7.7 38.2 88.9 2 10.3% 5.8 44.2 9.1 9.6
130_2 3 497 10.1 38.0 89.1 2 10.6% 5.1 38.1 10.0 10.7
139_3 3 411 8.6 38.2 89.3 1 9.2% 6.4 28.5 9.6 10.5
146_3 3 474 9.2 38.2 89.3 0 8.8% 5.0 29.4 8.9 9.7
148_3 3 511 8.5 38.1 88.9 4 10.4% 5.0 44.9 8.3 8.7

fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

161_3 2 481 12.6 38.2 140.2 2 9.6% 3.3 33.8 13.1 13.3
162_3 2 450 9.6 38.3 140.6 3 9.4% 6.4 38.1 11.3 11.8
164_3 1 494 10.8 38.3 140.1 3 11.3% 3.3 70.3 11.6 12.6
165_1 1 590 12.6 37.9 139.4 0 12.1% 3.3 53.5 13.3 13.4
166_3 1 504 12.3 38.1 139.8 3 10.2% 3.3 44.4 12.8 15.2
167_3 2 567 12.7 38.1 140.1 4 11.3% 3.3 56.8 14.1 15.2
169_3 2 422 9.8 38.4 140.1 0 8.8% 4.6 19.7 10.1 10.9
171_1 2 591 13.4 37.9 140.2 2 11.6% 3.3 49.6 15.6 16.9
172_1 2 396 8.7 38.2 140.5 1 8.7% 3.6 21.0 8.7 9.1
174_1 2 431 9.0 38.1 140.4 2 9.9% 4.4 29.7 9.7 9.8
176_1 1 443 10.0 38.3 139.9 0 8.7% 5.4 32.6 11.2 12.3
179_1 1 526 13.9 38.1 139.9 2 11.6% 4.4 59.8 15.6 16.9
180_3 1 534 13.2 38.2 139.8 2 10.6% 2.3 63.0 14.4 15.0
181_1 1 468 11.7 38.2 140.4 1 9.8% 3.9 37.4 12.4 14.1
183_3 2 450 10.6 38.5 140.1 3 9.2% 4.1 49.2 10.8 12.1
184_1 2 540 12.2 38.2 139.6 5 10.3% 4.0 35.9 12.3 13.1
189_2 2 441 8.1 38.2 140.3 2 8.4% 5.2 25.9 9.8 9.7
190_1 2 470 10.5 38.1 140.0 5 10.7% 4.7 25.9 11.1 11.6
190_3 1 464 10.6 38.1 140.6 2 9.5% 4.0 53.1 11.7 12.3
191_1 2 507 11.1 38.1 140.2 1 8.6% 4.9 39.7 11.2 12.4
192_3 2 458 8.2 38.4 140.5 0 8.9% 4.4 17.2 7.6 6.7
193_1 2 512 14.0 38.2 139.9 3 9.8% 4.1 47.5 14.0 14.8
194_3 2 429 9.2 38.2 140.4 0 8.5% 4.3 39.2 10.1 10.6
196_3 1 435 9.5 38.3 140.2 1 10.7% 5.0 30.3 10.4 10.9
197_3 2 422 10.1 38.2 140.4 2 8.9% 4.0 42.5 11.2 12.1
200_1 0 428 11.0 38.4 140.2 2 9.3% 3.7 41.0 11.6 11.9
211_3 2 451 9.1 38.2 139.9 1 9.3% 6.2 21.7 10.1 10.9
213_3 2 476 9.6 38.2 140.1 5 10.0% 4.4 35.5 11.0 12.2
213_4 2 513 11.7 38.3 140.3 4 9.8% 4.3 64.2 11.7 12.8
214_4 2 520 11.9 38.1 139.3 2 11.3% 3.6 46.8 11.9 12.8
216_3 0 441 8.9 38.4 139.9 4 9.7% 5.2 37.4 10.1 11.1
216_4 1 461 10.5 38.1 140.3 0 9.5% 4.0 32.5 10.8 11.6
217_4 0 527 14.4 38.2 140.4 1 10.4% 2.8 81.5 13.7 15.3
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fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

218_4 0 537 14.4 38.3 139.8 2 11.9% 3.1 74.7 15.1 16.8
219_3 0 420 9.2 38.3 140.6 5 9.5% 5.8 28.7 10.2 11.0
219_4 1 457 11.2 38.4 140.4 3 9.6% 4.0 51.1 10.8 11.5
220_1 2 509 10.4 38.0 140.2 2 9.7% 4.6 25.9 10.2 12.1
220_3 1 491 9.9 38.1 140.3 2 10.1% 5.1 40.7 11.4 12.0
222_1 2 440 10.5 38.2 140.1 2 10.0% 5.0 67.3 11.7 11.8
222_4 2 489 10.6 38.1 140.1 5 11.2% 3.3 29.9 11.6 12.7
225_1 2 490 13.2 38.1 140.0 1 10.2% 3.3 49.8 13.3 14.1
225_2 1 443 9.3 38.2 140.0 0 9.3% 4.8 21.8 10.6 11.9
226_2 0 469 10.0 38.5 140.1 2 9.6% 4.8 28.9 10.2 9.7
227_1 2 552 12.2 38.1 139.8 4 11.5% 3.0 61.4 12.2 12.3
231_4 2 493 13.7 38.1 139.7 0 10.7% 3.8 35.1 13.6 14.5
233_3 2 483 7.6 38.5 140.2 1 9.4% 4.0 36.7 9.6 10.7
234_1 1 490 11.2 38.1 139.9 1 10.0% 3.3 15.0 11.2 12.1
235_1 2 571 11.5 38.1 140.1 0 10.3% 3.5 44.9 11.9 12.7
239_4 1 451 8.6 38.2 140.5 2 9.4% 6.0 24.8 8.2 8.3
240_4 2 440 9.8 38.1 140.2 1 9.2% 4.8 23.5 9.5 10.8
251_1 2 443 10.4 38.2 139.9 4 9.5% 3.3 25.1 10.3 11.6
253_5 2 471 9.5 38.2 140.2 6 10.1% 4.1 27.6 10.2 11.5
254_1 2 530 14.7 38.3 140.2 1 10.1% 3.2 26.2 13.9 14.7
255_1 2 532 10.7 38.3 139.3 2 11.3% 3.5 17.7 10.1 7.7
255_4 2 527 9.3 38.1 139.8 2 10.0% 4.3 32.7 9.1 9.4
256_5 2 447 10.3 38.2 140.3 3 9.6% 5.1 28.3 10.4 11.1
257_1 2 531 11.2 38.1 139.8 2 11.2% 3.5 18.6 10.2 12.8
257_4 0 509 9.6 38.1 139.8 3 9.9% 5.6 13.9 8.9 9.1
258_5 2 479 10.4 38.2 139.9 3 9.6% 3.9 29.7 10.0 11.0
259_5 2 506 11.8 38.3 139.9 3 10.5% 4.6 23.6 11.2 10.4
260_1 2 448 12.5 38.1 140.0 1 9.9% 4.3 45.2 12.2 12.7
261_4 0 473 10.5 38.2 140.2 0 10.5% 4.9 27.8 10.7 11.7
262_1 0 562 14.1 38.2 139.2 3 8.6% 4.8 42.2 14.5 17.6
263_1 2 433 8.2 38.1 140.4 3 8.5% 5.1 14.0 7.6 6.2
263_2 2 414 7.0 38.4 140.1 5 8.9% 9.3 27.3 7.0 7.0
264_1 0 505 11.7 38.1 139.4 3 10.1% 3.7 34.4 11.6 11.5
264_5 2 512 10.3 38.1 139.8 4 10.7% 4.0 27.9 9.7 12.0
265_1 0 542 15.2 38.3 139.9 2 11.1% 3.6 57.7 15.1 15.9
266_5 1 433 8.6 38.1 140.2 0 9.0% 4.1 24.9 9.0 9.0
267_1 2 454 8.6 38.2 140.3 7 9.1% 5.1 37.5 9.1 9.8
268_1 0 492 10.6 38.2 139.7 2 10.7% 4.0 35.5 10.6 11.7
269_5 2 481 11.4 38.4 140.2 4 9.9% 3.7 48.2 11.9 13.4
270_1 2 434 8.4 38.3 140.4 0 8.1% 5.8 15.9 8.2 7.5
270_5 2 407 8.9 38.1 140.1 4 8.4% 5.4 28.2 8.9 9.4
271_1 2 399 10.0 38.0 140.3 3 9.2% 3.9 25.9 9.1 10.0
272_2 2 454 7.8 38.4 140.3 4 8.8% 5.4 33.3 8.8 10.0
273_5 1 505 11.6 38.4 140.1 1 9.5% 4.0 28.3 12.6 15.0
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fr b a

kg/m GPa mm mm mm % mm MPa GPa GPa3

166_2 3 464 9.9 38.1 139.7 3 9.4% 4.5 43.7 11.8 12.6
170_3 3 439 9.5 38.1 140.3 2 8.9% 4.4 31.4 10.7 12.4
172_2 3 387 6.5 38.5 140.4 4 8.0% 6.2 26.8 7.2 7.7
176_2 3 415 8.3 37.6 140.1 3 10.1% 5.6 30.4 9.9 11.3
177_2 3 472 9.8 38.3 140.0 3 9.4% 6.6 22.9 10.0 11.7
184_2 3 470 8.6 38.2 139.8 4 9.0% 5.3 22.6 10.5 11.5
186_2 3 513 11.4 38.0 139.9 7 11.1% 3.1 32.9 13.2 14.9
188_3 3 482 9.8 38.3 140.0 3 10.0% 4.4 54.3 10.9 11.9
195_2 3 454 8.5 38.1 140.0 1 10.1% 5.3 45.1 9.8 10.8
199_1 3 389 8.6 38.2 140.4 1 8.4% 6.0 30.0 9.0 9.5
214_2 3 458 8.0 37.9 140.0 1 10.4% 5.1 36.6 9.9 10.6
217_2 3 417 8.4 38.3 140.1 0 8.2% 6.4 55.2 10.9 12.2
221_2 3 461 9.1 38.2 140.2 0 8.9% 7.4 16.8 9.7 10.2
223_3 3 441 8.8 38.4 140.3 2 9.0% 9.0 39.0 10.4 11.4
231_3 3 424 8.9 38.3 140.1 2 8.7% 6.6 25.8 11.2 12.7
236_2 3 498 10.1 38.3 140.1 2 9.9% 5.7 49.7 12.7 14.1
239_2 3 435 8.6 38.2 140.0 0 8.5% 6.6 26.3 8.4 7.4
240_2 3 425 8.2 38.1 140.3 4 8.3% 6.8 20.4 9.2 9.7
252_2 3 443 9.4 38.1 139.9 4 9.4% 6.8 46.0 9.8 10.1
252_4 3 469 9.3 38.1 140.3 7 10.0% 6.8 54.8 10.2 11.8
253_3 3 428 6.9 38.5 140.1 7 8.9% 5.3 22.6 7.6 8.5
255_2 3 497 9.8 38.2 140.2 1 10.0% 6.8 27.4 10.6 11.5
260_3 3 396 8.0 38.1 140.1 4 8.9% 6.1 24.7 8.7 9.3
263_4 3 411 7.0 38.2 140.2 5 8.2% 8.5 26.8 7.1 6.9
264_2 3 456 8.6 38.2 140.0 1 8.7% 6.5 25.4 9.3 9.8
267_3 3 445 7.7 38.3 140.1 4 8.8% 6.5 33.4 8.6 9.9
267_5 3 465 10.2 38.1 140.3 2 8.3% 6.4 42.8 11.3 11.9
269_3 3 438 6.4 38.4 140.3 6 7.3% 8.5 36.8 7.8 8.0
271_4 3 329 6.9 38.1 140.4 7 8.2% 5.4 27.0 7.2 7.5
272_4 3 444 9.2 38.2 139.8 3 11.0% 4.9 25.1 9.6 11.1
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kg/m GPa mm mm mm % mm MPa3

002_2 0 397 8.9 37.9 89.0 3.0 10.0 5.0 24.2
008_1 0 542 9.8 37.7 88.8 3.5 11.4 3.9 25.4
012_2 0 447 9.4 37.9 88.8 1.5 11.4 5.3 29.8
016_1 0 532 10.0 37.9 88.7 1.5 9.2 5.8 29.7
026_2 0 559 11.1 37.8 88.9 0.5 9.4 3.8 40.4
027_1 0 538 11.8 37.8 88.9 4.5 9.5 3.5 35.0
028_1 0 541 12.6 37.9 88.9 2.5 10.6 4.3 31.9
029_2 0 502 10.4 37.9 88.9 0.5 10.0 3.9 24.8
032_1 0 473 12.7 37.8 89.0 2.0 13.1 3.9 37.4
035_2 0 442 8.2 37.9 89.0 3.5 9.7 6.0 22.3
036_2 0 431 9.1 37.9 88.8 6.0 12.3 6.0 22.8
037_2 0 491 11.2 37.9 89.0 5.0 10.7 5.4 38.1
039_2 0 482 10.6 38.0 88.8 2.0 9.2 4.3 34.1
042_1 0 490 11.0 37.8 88.8 4.0 10.3 3.3 23.3
044_1 0 485 9.8 37.8 89.5 3.5 9.6 3.2 24.4
044_2 0 468 9.1 37.8 89.0 4.0 10.7 3.0 25.5
051_1 0 504 9.9 37.8 88.7 1.5 9.9 5.4 27.3
072_1 0 494 9.2 37.8 88.6 2.0 11.4 4.5 29.2
076_3 0 523 10.6 37.8 88.8 2.5 10.8 3.3 37.1
077_1 0 477 11.7 37.8 88.8 1.0 10.3 4.3 39.1
079_1 0 450 10.0 37.8 88.8 1.0 9.8 5.1 23.8
080_1 0 490 11.1 37.9 89.0 2.5 9.6 3.9 28.8
084_3 0 511 11.4 38.0 88.9 2.0 9.9 4.3 29.8
088_1 0 462 10.3 37.8 89.0 0.5 9.6 2.6 30.2
094_3 0 549 15.7 37.9 89.0 2.0 10.2 3.3 28.8
095_1 0 476 12.1 37.9 88.7 3.5 10.9 4.8 47.0
096_3 0 530 11.0 37.5 88.3 2.0 12.5 4.0 28.1
105_1 0 565 11.4 37.8 88.6 1.0 10.4 5.3 37.1
108_1 0 520 12.0 37.8 88.8 4.0 12.0 3.3 36.8
134_1 0 471 11.3 37.8 88.9 0.5 9.3 3.3 40.1
058_1 1 506 11.1 37.9 88.7 3.0 10.6 3.9 29.3
073_3 1 544 12.6 37.7 88.4 0.5 12.0 3.3 34.7
082_1 1 435 9.2 37.9 89.2 0.5 8.3 4.3 20.2
087_1 1 456 7.9 37.8 88.9 1.0 12.2 5.0 20.2
095_3 1 487 9.1 37.9 88.9 3.0 10.1 5.0 31.6
125_4 1 537 13.6 37.8 89.0 1.0 11.6 2.9 53.9
145_4 1 576 10.5 37.5 87.7 2.5 14.4 4.0 29.3
027_2 2 529 9.2 37.9 88.6 3.5 11.2 3.9 30.6
030_2 2 490 10.2 38.0 89.0 2.0 9.0 4.9 25.2
055_2 2 517 10.4 37.8 88.9 3.0 9.5 4.4 32.2
078_3 2 495 12.3 37.8 89.0 1.5 8.6 4.0 37.7
084_1 2 561 11.8 37.8 88.9 0.0 9.7 4.6 28.1
090_3 2 531 9.8 37.8 88.8 1.0 10.1 5.3 21.8

VG 0 fr
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kg/m GPa mm mm mm % mm MPa3

092_2 2 457 7.1 37.9 88.8 3.5 10.1 6.0 19.8
092_3 2 496 11.5 38.0 88.9 0.5 11.0 4.3 21.5
108_3 2 478 8.9 37.8 88.8 1.0 10.5 5.0 26.3
109_3 2 432 8.2 37.7 88.9 1.0 8.8 4.7 17.0
127_4 2 518 10.9 37.9 88.4 1.5 12.7 3.9 22.6
134_4 2 491 12.4 37.8 88.9 0.0 10.2 3.8 42.4
149_1 2 537 12.1 37.9 88.9 0.0 9.1 2.7 24.6
149_4 2 517 10.7 37.9 89.0 2.0 10.4 3.8 16.6

fr t

kg/m GPa mm mm mm % mm MPa3

006_1 3 503 10.7 37.8 88.9 3.0 10.8 4.0 28.5
008_2 3 514 10.2 37.7 88.7 3.0 11.8 3.8 31.2
013_1 3 499 10.8 37.7 88.5 0.0 11.7 4.0 32.5
014_1 3 493 10.8 37.9 88.9 1.5 10.1 6.0 35.7
020_2 3 441 8.2 37.9 88.8 0.5 11.1 5.2 26.8
021_1 3 523 10.8 37.8 88.8 2.0 11.8 3.3 28.6
022_1 3 458 9.6 37.9 89.0 0.5 10.0 4.4 25.6
026_1 3 513 12.2 37.9 88.7 0.5 9.8 4.3 40.5
039_1 3 491 12.4 37.9 89.0 2.0 9.5 4.0 35.0
041_2 3 432 8.9 37.9 89.0 1.0 8.6 5.3 30.3
046_1 3 465 10.8 37.9 88.8 3.0 9.3 3.1 19.4
048_2 3 448 9.3 37.9 89.1 2.0 8.3 6.6 31.7
049_2 3 497 15.7 37.9 89.1 1.0 10.6 3.2 47.8
051_2 3 516 11.8 37.8 88.7 2.0 9.9 4.3 26.2
056_2 3 476 10.8 37.8 89.2 2.0 10.9 5.0 33.2
076_2 3 491 8.1 37.8 88.9 1.5 9.9 5.4 22.2
087_2 3 435 6.1 37.9 88.8 0.0 9.3 4.9 27.4
098_3 3 497 9.9 37.8 88.4 2.0 10.9 5.7 21.5
104_2 3 447 6.1 37.9 89.0 1.5 9.3 6.1 22.0
106_1 3 432 7.8 37.9 89.1 1.0 7.9 5.4 18.8
107_2 3 450 7.5 37.8 88.8 4.5 8.7 7.5 17.8
109_1 3 417 8.7 37.9 89.1 0.5 8.7 3.7 18.0
121_3 3 516 8.5 37.9 88.6 1.5 12.0 7.0 24.4
127_2 3 457 9.4 37.9 89.0 2.0 9.3 5.7 22.8
130_3 3 505 9.8 37.9 88.9 1.5 10.5 6.3 35.6
146_2 3 458 8.3 37.9 89.0 0.5 8.6 6.5 22.9
148_2 3 500 8.4 37.9 88.7 2.5 10.1 4.2 30.7
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kg/m GPa mm mm mm % mm MPa3

163_3 0 506 12.9 37.9 139.8 0.0 9.3 4.0 35.3
175_3 0 418 9.8 37.9 140.0 1.0 9.4 2.9 25.7
212_4 0 524 13.6 37.7 139.0 2.0 12.5 2.7 38.9
218_2 0 503 10.1 37.8 139.8 1.5 11.8 4.9 26.3
222_3 0 448 8.8 38.0 140.1 1.5 10.1 3.6 22.0
223_4 0 494 12.3 37.9 139.6 0.5 9.6 2.0 32.6
227_4 0 506 11.7 37.9 140.0 0.0 10.6 4.2 34.0
229_3 0 454 10.7 37.9 140.0 3.0 9.9 5.0 26.5
239_1 0 441 10.2 37.9 140.3 1.0 9.3 4.4 14.3
253_4 0 443 7.6 37.9 140.0 5.0 8.7 5.3 10.3
256_1 0 474 11.9 37.9 139.6 0.5 9.8 5.0 29.6
262_5 0 592 14.2 37.8 139.6 3.5 13.2 2.9 42.3
265_2 0 499 12.3 37.9 140.0 3.5 10.4 5.7 47.8
166_1 1 512 12.6 37.9 140.0 1.0 9.2 3.5 33.4
168_3 1 467 9.4 37.9 140.1 1.0 9.1 3.4 15.7
170_1 1 463 10.9 37.9 140.0 0.0 9.5 4.6 31.3
176_3 1 444 10.2 37.9 139.8 0.5 10.9 4.8 24.7
179_3 1 521 12.8 37.7 140.1 1.5 10.3 4.0 17.8
181_3 1 461 11.9 38.0 140.0 1.5 8.1 4.0 30.3
194_1 1 437 9.5 37.9 149.1 0.0 9.0 4.3 17.0
195_1 1 460 10.4 37.9 140.0 1.0 10.8 4.1 26.4
196_2 1 414 8.2 38.0 140.0 0.5 8.2 5.0 17.5
216_1 1 471 9.2 37.9 140.1 0.0 10.0 4.0 25.1
230_2 1 472 10.3 37.9 139.9 0.0 9.6 4.9 31.1
234_4 1 517 13.4 37.9 139.7 0.0 10.5 3.6 46.0
254_4 1 527 12.3 37.8 139.9 3.0 10.4 6.0 16.7
268_5 1 499 9.9 37.8 140.0 0.0 10.3 4.7 19.0
161_1 2 475 11.4 37.9 139.8 0.5 10.3 4.6 18.8
167_1 2 509 10.1 37.8 139.6 0.5 10.9 4.1 20.6
174_3 2 424 9.6 38.0 140.5 0.0 9.4 4.0 27.8
177_1 2 512 11.8 37.9 140.1 0.0 10.1 4.9 20.9
178_1 2 485 10.8 38.0 140.1 0.0 9.3 3.2 24.4
182_3 2 410 8.4 38.0 140.2 0.5 8.8 5.0 26.4
183_1 2 476 9.9 37.9 139.8 0.0 10.9 4.3 32.9
184_3 2 523 11.4 37.9 139.8 6.0 11.1 4.4 31.5
185_1 2 463 11.4 37.9 139.6 2.5 9.4 4.5 19.9
188_1 2 497 11.8 38.0 140.3 1.5 9.4 3.5 27.5
191_3 2 487 10.0 38.0 140.0 1.5 8.5 4.6 21.2
195_3 2 478 11.2 37.9 140.0 1.0 10.8 4.0 38.5
197_1 2 399 11.2 38.0 139.9 0.5 9.6 3.8 27.0
211_4 2 495 12.1 38.0 139.8 0.5 11.2 4.7 27.5
215_4 2 590 13.0 37.7 139.1 0.0 12.7 3.8 32.5
222_2 2 428 7.7 37.9 140.3 1.5 9.9 5.4 15.1
224_2 2 448 8.3 37.8 140.0 1.0 10.5 5.0 18.3
225_4 2 478 12.8 37.8 139.6 0.5 9.9 4.4 41.9
230_4 2 496 12.1 37.9 139.9 0.0 10.5 3.2 32.7
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kg/m GPa mm mm mm % mm MPa3

231_1 2 496 13.0 37.9 140.3 1.0 11.8 3.5 34.6
235_4 2 567 9.1 37.9 139.5 0.5 10.8 3.9 26.1
236_4 2 581 13.6 37.9 139.7 0.0 11.4 2.9 45.8
237_1 2 441 10.2 37.8 139.9 2.0 11.3 3.7 37.6
237_3 2 418 8.7 37.9 139.7 2.5 10.0 4.3 23.0
237_4 2 450 10.4 38.0 139.4 0.0 11.4 3.9 23.4
240_1 2 440 10.0 37.9 140.2 1.5 8.6 5.2 27.7
251_5 2 455 9.9 37.9 139.6 2.5 10.0 3.4 22.1
252_1 2 491 12.3 37.8 139.6 0.0 10.9 3.9 21.3
253_1 2 495 9.3 38.0 140.0 1.0 9.7 3.9 12.9
254_5 2 574 15.7 37.9 139.3 2.0 11.6 4.4 34.6
255_5 2 589 9.3 37.8 139.9 0.0 11.0 4.3 11.3
257_5 2 523 10.2 37.8 139.3 2.0 10.5 3.3 13.7
258_1 2 488 11.1 37.9 139.7 0.0 10.2 4.0 31.4
258_4 2 471 9.0 37.9 140.0 0.0 9.3 4.4 17.2
261_1 2 513 9.4 37.7 139.6 0.0 12.0 3.1 13.9
261_5 2 517 11.7 37.7 138.9 0.5 12.9 3.2 26.5
263_5 2 436 9.1 38.0 140.3 1.5 10.0 5.0 25.4
264_4 2 477 8.3 37.8 139.4 2.0 10.4 5.6 12.5
269_1 2 476 11.8 37.9 140.0 0.5 10.0 3.9 23.8
270_2 2 417 7.9 37.9 140.2 2.5 8.4 5.8 11.9
270_4 2 410 7.4 37.9 139.7 4.0 9.3 6.3 9.3
271_5 2 392 9.2 37.9 139.3 2.0 8.8 3.9 18.2

fr t

kg/m GPa mm mm mm % mm MPa3

163_1 3 485 14.0 37.9 139.7 0.0 10.0 4.0 34.5
175_2 3 388 7.2 38.0 140.2 1.5 7.5 5.6 20.7
179_2 3 453 10.1 37.9 139.9 4.0 8.8 5.5 20.7
187_2 3 467 7.9 37.8 139.8 5.0 10.3 5.4 20.7
188_2 3 442 7.7 37.9 140.3 4.0 9.5 4.6 26.6
188_2 3 442 7.7 37.9 140.3 4.0 9.5 4.6 23.7
194_2 3 433 7.1 37.9 140.3 1.0 9.5 5.2 13.5
196_1 3 410 9.1 37.9 140.0 0.5 8.9 4.0 23.6
199_2 3 382 7.6 38.0 139.7 1.5 8.4 6.1 11.8
214_3 3 456 8.1 37.8 139.7 0.0 10.8 4.8 16.4
215_3 3 502 9.1 37.6 139.4 0.0 11.9 4.2 23.2
217_3 3 427 9.8 38.0 140.0 1.5 9.1 6.0 21.0
220_2 3 478 9.5 37.9 140.0 0.0 9.9 6.7 18.5
223_2 3 448 9.1 38.0 140.3 1.5 8.2 7.2 22.4
226_3 3 478 10.4 37.9 140.0 2.0 9.6 5.5 29.4
230_3 3 465 8.7 37.9 140.0 2.0 9.7 5.3 22.7
234_2 3 442 7.2 37.9 139.9 5.0 9.5 5.8 18.2
239_3 3 445 8.4 37.9 140.0 0.5 9.2 5.6 19.2
240_3 3 416 7.6 37.9 140.1 3.0 8.7 6.1 16.0
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kg/m GPa mm mm mm % mm MPa3

251_3 3 405 7.1 38.0 140.3 6.0 8.9 6.9 13.4
252_3 3 462 9.2 37.9 139.5 4.0 9.7 6.9 23.0
254_3 3 464 10.4 37.9 140.2 1.5 9.9 5.5 16.2
255_3 3 469 8.0 37.9 140.0 3.0 9.9 5.8 17.2
260_2 3 406 10.0 37.9 140.0 2.0 9.0 5.6 12.4
262_2 3 485 10.3 38.1 140.1 0.5 11.1 4.6 23.5
264_3 3 429 7.3 37.8 140.0 3.0 9.7 7.9 12.6
265_3 3 451 9.6 37.8 140.1 2.5 9.1 7.1 21.4
271_3 3 336 5.9 37.9 140.3 4.5 8.3 7.1 13.9
272_3 3 434 6.9 37.8 139.6 1.5 9.6 5.9 11.7
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cNO VG MC ARW
kg/m mm mm % mm MPa3

001_1 0 585 38.1 88.7 9.2 4.1 57.4
002_1 0 407 37.9 89.2 7.6 4.3 33.9
015_1 0 567 37.9 88.7 5.3 32.5
021_2 0 490 38.0 88.8 8.2 4.7 50.9
022_2 0 507 38.0 89.4 8.4 3.0 53.2
023_2 0 514 37.9 89.0 5.0 40.5
028_2 0 518 38.0 88.9 8.2 4.5 48.6
032_2 0 512 38.0 89.5 3.6 47.9
038_2 0 502 38.0 89.0 4.3 45.0
042_2 0 480 37.8 88.9 10.2 3.6 40.1
046_2 0 506 38.0 89.0 2.8 40.8
047_2 0 439 38.0 89.3 8.6 5.5 39.6
050_1 0 516 37.9 89.2 9.3 4.7 49.3
053_2 0 421 37.9 89.2 9.1 4.7 37.4
054_2 0 520 38.0 89.3 3.3 53.7
058_2 0 544 38.0 89.0 3.8 42.7
060_2 0 496 38.0 89.1 9.8 5.5 45.6
072_3 0 506 37.8 88.4 10.5 4.5 33.0
073_1 0 551 38.0 89.0 8.9 3.9 46.4
074_3 0 552 38.0 88.7 9.5 3.2 52.8
076_1 0 539 37.9 89.1 6.4 43.6
077_3 0 521 37.8 89.1 3.6 46.5
080_3 0 516 38.0 89.0 8.4 3.6 47.4
082_3 0 455 38.0 89.2 7.8 3.6 41.2
083_3 0 519 38.0 89.0 9.5 3.6 44.7
085_3 0 474 37.9 88.8 5.0 53.2
089_1 0 484 38.0 88.9 8.1 4.0 49.3
101_1 0 491 38.0 89.1 8.7 4.5 38.4
102_3 0 569 38.0 88.8 9.9 2.3 50.6
103_1 0 463 38.0 89.0 9.0 4.1 48.9
104_1 0 494 38.0 89.1 9.3 4.2 38.0
107_1 0 501 38.0 89.0 8.9 5.5 51.4
128_1 0 529 37.9 88.5 9.3 6.4 38.7
134_3 0 421 38.0 89.2 8.2 4.1 40.3
138_4 0 543 37.8 89.2 3.3 35.6
045_2 1 511 38.2 88.8 10.0 6.0 41.0
052_2 1 527 38.3 89.4 9.1 5.3 37.4
079_3 1 490 37.9 88.9 8.1 4.7 35.6
089_3 1 520 37.9 89.0 3.8 53.2
091_3 1 482 37.9 89.1 7.8 5.8 36.5
093_3 1 511 37.9 89.1 4.1 55.6
106_3 1 462 37.9 89.3 8.6 5.0 34.5
126_1 1 509 37.8 88.8 9.1 2.7 37.9

VG 0 fr
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cNO VG MC ARW
kg/m mm mm % mm MPa3

150_4 1 546 37.9 88.5 10.2 2.5 47.3
006_2 2 488 38.0 88.9 8.6 4.6 55.9
024_1 2 566 38.0 88.9 9.4 4.1 54.2
033_1 2 512 38.0 89.2 8.1 4.1 40.4
033_2 2 458 38.0 89.0 7.6 5.4 42.3
049_1 2 537 37.9 89.0 2.9 61.1
075_3 2 529 38.0 88.6 9.0 4.6 60.8
088_3 2 487 38.1 89.2 3.1 40.0
092_1 2 524 38.0 89.0 9.2 5.2 41.6
093_1 2 548 37.9 89.0 8.5 4.7 56.4
096_1 2 517 37.9 88.5 10.0 5.5 43.0
107_3 2 511 38.0 88.8 8.8 4.0 58.2
123_4 2 570 38.0 89.1 4.1 42.6
142_4 2 533 37.9 89.2 3.9 39.2
143_4 2 528 37.9 89.2 8.6 5.0 34.5
145_1 2 607 38.1 88.8 9.8 4.3 38.6
148_1 2 548 37.9 88.5 10.3 4.0 41.1

cNO VG MC ARW
kg/m mm mm % mm MPa3

001_2 3 540 37.9 88.9 9.5 4.6 45.4
003_1 3 417 37.9 89.0 9.2 7.8 32.7
005_2 3 425 38.1 89.3 8.8 6.8 35.9
012_1 3 429 37.9 89.0 8.2 5.8 39.5
013_2 3 473 37.9 88.9 10.2 5.8 40.1
014_2 3 487 38.1 89.2 8.0 6.5 35.6
017_2 3 406 38.1 88.9 8.0 8.3 31.7
024_2 3 539 38.0 89.0 8.6 3.7 49.6
030_1 3 478 38.0 88.9 8.4 5.4 40.7
039_1 3 420 38.0 88.8 8.3 4.7 33.4
048_1 3 406 38.0 89.0 7.9 6.6 38.7
053_1 3 450 38.0 88.8 7.6 5.0 36.2
054_1 3 489 38.0 89.2 7.6 5.0 38.8
056_1 3 465 38.4 89.0 8.5 6.2 38.5
059_1 3 498 38.0 88.7 8.7 4.4 44.4
060_1 3 432 38.0 88.9 8.1 5.2 38.5
073_2 3 465 38.0 88.8 8.5 5.6 38.7
075_2 3 521 37.7 88.7 8.8 6.0 39.9
079_2 3 472 38.1 89.2 8.3 8.5 34.3
080_2 3 467 38.0 88.9 8.2 4.8 39.9
084_2 3 475 37.9 89.1 8.0 7.8 35.8
096_2 3 559 37.9 88.9 9.6 6.2 38.0
097_1 3 463 38.1 89.2 8.8 6.0 34.5
099_2 3 470 37.9 88.8 8.3 7.3 46.6
100_2 3 422 38.0 89.1 8.5 5.0 33.8
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cNO VG MC ARW
kg/m mm mm % mm MPa3

104_3 3 468 38.0 89.0 9.1 4.9 39.4
121_2 3 518 38.0 88.7 9.0 5.9 42.1
122_2 3 508 38.1 89.4 9.4 6.2 39.4
127_3 3 451 38.2 89.2 8.5 6.3 41.5
130_2 3 465 38.0 89.0 8.8 5.2 45.4
139_3 3 409 38.0 89.2 8.1 5.2 38.9
146_3 3 466 38.1 89.2 7.8 5.4 37.9
148_3 3 512 38.0 88.5 8.7 5.5 43.0

cNO VG MC ARW
kg/m mm mm % mm MPa3

175_1 0 437 38.0 140.5 5.2 40.6
198_3 0 479 37.9 140.2 8.2 5.2 32.3
226_2 0 470 37.8 140.3 8.3 5.5 39.1
257_4 0 546 37.9 139.9 4.7 47.8
261_4 0 510 38.0 139.8 8.9 4.3 35.0
264_1 0 514 37.9 139.4 9.5 3.4 39.5
164_3 1 515 37.9 139.7 8.9 3.2 44.7
165_1 1 601 37.9 139.5 9.4 2.6 59.7
170_1 1 463 37.9 140.4 7.8 3.9 43.5
176_1 1 446 38.1 140.1 8.1 3.1 41.7
179_1 1 547 37.9 140.1 8.9 5.0 37.8
190_3 1 505 38.0 139.8 9.1 5.3 34.6
194_1 1 424 38.0 140.1 7.7 5.3 48.3
196_3 1 438 38.1 140.5 7.9 4.8 43.2
219_4 1 454 38.0 140.4 7.8 4.1 52.9
220_3 1 495 38.2 140.1 9.0 6.3 48.0
254_4 1 549 38.0 140.0 9.1 6.0 40.9
268_5 1 502 37.9 140.2 5.0 37.5
273_5 1 533 38.1 140.1 3.9 39.8
162_3 2 481 38.1 140.0 8.4 3.6 38.8
169_3 2 414 38.0 140.3 6.3 33.9
172_1 2 410 38.0 140.3 4.3 29.5
174_1 2 440 37.9 140.2 8.1 4.0 38.0
177_1 2 524 38.0 140.3 8.5 5.2 40.9
178_1 2 501 38.0 140.4 4.0 39.2
183_1 2 473 38.1 140.2 8.5 4.7 41.5
184_3 2 531 37.8 140.2 7.7 5.2 44.5
185_1 2 482 37.8 140.2 5.8 38.7
188_1 2 521 38.0 140.1 8.2 4.1 52.4
190_1 2 519 37.9 139.9 8.2 4.8 30.9
191_1 2 430 38.1 140.3 7.5 6.5 46.8
191_3 2 538 38.0 140.6 8.0 6.0 38.4
192_3 2 453 37.9 140.6 7.5 4.3 32.8
194_3 2 398 38.0 140.2 6.2 42.5
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cNO VG MC ARW
kg/m mm mm % mm MPa3

197_3 2 436 37.9 140.5 3.4 48.7
213_3 2 480 38.0 139.8 4.5 39.5
213_4 2 501 37.8 139.8 8.8 4.4 42.0
220_1 2 538 38.1 140.0 5.6 39.7
220_4 2 590 38.0 140.0 6.0 35.7
222_1 2 465 38.2 140.3 7.9 6.0 36.6
222_4 2 513 38.0 140.1 8.1 2.7 35.7
224_2 2 501 37.6 140.1 7.8 4.2 29.7
230_4 2 533 38.0 140.4 8.6 3.5 54.5
231_1 2 530 38.0 140.4 3.0 33.0
231_2 2 449 38.1 140.1 7.3 31.3
233_3 2 502 37.7 140.3 8.8 7.1 42.4
235_1 2 570 37.9 139.7 9.3 3.3 54.0
235_4 2 545 37.8 140.1 8.7 3.5 44.3
237_1 2 451 37.9 140.1 9.0 3.8 37.1
237_3 2 421 37.8 139.6 9.0 5.6 37.7
237_4 2 444 38.0 140.1 8.3 4.1 42.5
251_1 2 410 38.1 140.4 8.0 4.8 39.3
252_1 2 493 38.0 139.8 8.1 5.3 45.9
253_1 2 516 38.1 139.9 4.3 32.8
254_1 2 533 38.0 140.0 3.9 50.2
254_5 2 594 37.8 139.3 9.7 4.6 42.3
255_1 2 549 37.8 139.4 3.6 47.5
255_4 2 573 38.1 140.4 5.8 32.9
255_5 2 624 38.0 140.2 7.9 4.4 42.0
256_5 2 481 37.9 140.2 5.0 35.4
257_1 2 555 38.3 139.9 3.1 38.9
257_5 2 594 37.8 139.9 3.3 36.2
258_4 2 482 37.9 140.2 8.9 4.8 38.2
259_5 2 479 38.1 140.4 8.1 4.3 53.1
261_1 2 524 38.0 139.5 3.2 39.0
261_5 2 533 37.7 139.6 8.8 3.3 32.3
263_1 2 490 38.0 139.9 8.6 5.5 26.1
263_5 2 488 38.0 140.4 8.5 5.0 28.1
264_4 2 505 37.9 139.9 6.4 35.2
264_5 2 529 37.9 139.9 9.1 3.8 35.7
267_1 2 449 37.8 140.1 7.8 5.8 49.7
269_1 2 469 38.0 140.2 5.4 40.7
269_5 2 493 37.8 140.2 8.7 4.4 46.9
271_1 2 365 38.1 140.5 7.4 5.3 35.9
271_5 2 407 38.4 140.5 7.6 4.6 46.8
272_2 2 497 38.0 140.6 4.3 37.8
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cNO VG MC ARW
kg/m mm mm % mm MPa3

163_1 3 451 38.0 140.3 7.9 7.3 50.1
170_3 3 450 38.0 139.9 8.5 4.7 36.5
172_2 3 404 37.9 139.8 8.0 5.8 29.8
175_2 3 380 38.0 140.3 7.0 5.9 33.7
178_3 3 480 38.0 140.4 7.8 4.1 33.9
179_2 3 459 37.9 140.0 8.8 4.8 46.2
184_2 3 496 38.0 139.9 8.5 4.7 39.9
187_2 3 466 38.0 140.1 7.9 4.7 41.4
188_2 3 440 38.1 140.1 7.5 6.3 37.0
195_2 3 464 37.8 139.9 8.5 5.0 34.6
196_1 3 408 38.3 140.2 7.8 4.5 37.4
199_2 3 392 38.0 140.3 7.1 5.7 35.9
214_3 3 456 37.9 140.1 8.6 6.8 37.6
217_2 3 402 38.3 140.1 7.5 7.8 41.5
220_2 3 523 37.9 139.9 9.1 6.2 41.9
223_2 3 408 38.1 140.1 7.4 8.1 42.9
226_3 3 474 38.0 139.8 8.5 7.0 41.8
230_3 3 493 38.0 140.1 7.7 5.1 46.4
231_3 3 425 38.1 139.9 8.6 4.8 37.8
236_3 3 474 38.1 140.2 8.5 7.5 48.8
239_2 3 433 38.0 140.0 8.5 5.0 38.4
239_3 3 454 38.1 140.3 7.6 5.3 32.9
240_2 3 447 38.0 140.0 7.8 6.8 33.3
240_3 3 448 37.8 139.9 8.1 6.4 36.6
251_3 3 395 37.7 140.0 8.1 7.8 37.1
252_3 3 484 37.9 140.1 8.6 7.3 41.4
252_4 3 470 37.9 140.1 8.5 6.0 46.0
253_3 3 453 38.1 139.9 7.4 6.7 30.6
254_3 3 484 38.1 139.7 8.7 5.2 38.1
255_3 3 449 38.0 140.1 8.6 7.5 41.2
260_2 3 386 38.1 140.2 7.6 6.8 43.8
260_3 3 386 37.9 140.1 8.4 5.7 40.6
263_4 3 467 37.9 139.9 8.8 7.0 28.7
264_3 3 432 37.9 140.1 8.5 3.6 38.1
267_2 3 469 38.0 140.2 7.8 4.8 43.8
267_3 3 464 38.0 138.6 9.1 5.5 33.7
267_4 3 470 37.9 140.1 8.4 5.8 43.0
269_3 3 421 37.8 139.7 8.8 6.6 33.8
271_3 3 342 38.0 140.2 7.2 24.4
272_3 3 437 38.1 140.2 8.1 5.4 36.4
272_4 3 450 38.0 139.8 9.0 6.0 34.6
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NO (N/mm )2

(kg/m ) (°) (%)3

095-3 468 0.00 11.1 11.1 8.6
149-4 493 1.49 12.9 12.9 9.0
095-1 423 1.53 9.1 9.1 8.9
125-4 511 3.08 11.6 11.6 9.0
022-1 419 6.00 8.8 8.9 9.0
149-1 517 7.59 12.8 13.0 9.0
138-3 408 9.07 8.7 8.9 8.8
087-1 451 9.09 11.7 12.0 8.5
081-1 501 10.60 13.6 14.1 9.0
108-3 453 13.50 9.1 9.6 8.6
006-1 499 17.49 10.0 11.0 9.1
121-3 504 17.77 10.2 11.2 9.1
105-1 529 19.08 10.7 11.9 9.0
049-2 452 22.73 9.9 11.5 8.7
039-2 498 24.39 7.1 8.4 8.8
076-2 462 26.61 10.3 12.7 9.2
018-1 460 30.06 9.1 11.6 9.0
079-1 441 30.43 8.8 11.4 8.5
109-3 415 31.86 5.9 7.7 8.8
027-2 533 32.58 7.5 10.0 8.8
094-3 537 35.34 6.0 8.3 9.1
013-1 459 35.86 10.1 14.1 9.2
035-2 424 36.63 7.1 9.8 8.8
139-2 420 37.30 7.2 10.3 8.5
109-1 400 37.40 6.1 8.5 8.6
087-3 428 38.59 8.4 12.1 8.8
028-1 516 38.79 9.0 12.8 8.9
148-2 456 40.79 10.0 14.7 9.0
098-3 498 40.91 8.3 12.1 8.9
041-2 402 41.42 9.4 14.0 8.8
050-2 492 41.69 8.3 12.1 9.0
096-3 542 41.94 9.5 14.2 10.0
027-1 498 42.44 12.2 17.9 8.8
122-3 490 43.12 7.6 11.4 8.9
145-4 557 43.81 9.4 14.0 10.4
092-3 480 44.17 7.3 11.1 9.1
127-2 428 45.78 9.0 13.4 8.8
058-1 497 45.78 11.2 17.1 8.9
051-1 504 45.83 10.5 15.7 8.1
076-3 498 46.52 7.4 11.3 9.2
080-1 484 46.92 6.5 9.7 8.8
092-2 467 47.82 14.5 22.4 9.1
036-1 398 48.14 8.7 13.1 9.0
106-1 417 48.64 8.0 12.3 8.6
012-2 403 48.96 8.0 12.0 9.2
036-6 412 49.43 8.2 12.6 9.0
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NO (N/mm )2

(kg/m ) (°) (%)3

051-2 486 49.91 10.9 16.3 8.3
042-1 453 51.35 9.9 15.2 9.0
014-1 467 52.50 8.6 12.7 9.0
046-1 422 52.72 9.5 14.6 8.9
071-2 417 53.32 8.9 13.0 9.1
024-1 567 54.48 9.9 15.0 8.7
130-3 486 54.61 8.3 12.1 8.8
038-1 488 57.37 8.6 12.9 8.9
077-1 476 59.53 7.3 10.3 8.5
134-1 482 59.67 8.6 12.6 8.6
136-2 509 59.96 8.1 11.3 8.6
007-2 411 63.41 8.8 12.4 8.7
029-2 507 63.50 8.0 10.7 9.4
108-1 489 68.14 10.1 13.5 8.8
074-1 513 68.30 9.0 11.5 8.7
026-2 573 72.30 9.7 12.5 8.8
039-1 446 75.27 9.8 11.6 8.9
016-1 525 76.58 13.5 16.7 8.6
030-2 486 78.04 7.7 9.0 8.9
127-4 483 80.88 10.0 12.1 9.2
146-4 512 81.11 8.0 9.2 9.0
044-1 467 82.49 8.5 10.2 8.8
056-2 439 83.90 9.1 10.3 8.9
082-1 411 86.94 7.8 9.2 8.9
078-3 470 86.94 9.5 10.7 8.9
044-2 479 88.50 8.0 9.4 8.6
088-1 457 90.00 8.6 9.6 8.7
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sNO VG ARWb h F
mm mm mm MPa

029_2_2 0 38.5 37.0 2.3 7.3
037_2_2 0 37.9 37.4 5.7 5.0
072_1_2 0 38.5 37.5 3.7 6.4
074_1_2 0 38.5 37.5 2.4 8.4
076_3_3 0 38.1 37.7 3.7 6.5
077_1_1 0 38.6 37.3 4.3 6.8
080_1_1 0 37.8 37.6 3.7 7.0
084_3_1 0 38.2 37.5 4.3 7.9
136_2_2 0 38.1 37.1 5.3 6.9
098_1_2 1 38.0 37.8 5.3 4.7
030_2_2 2 38.0 37.8 4.0 3.7
092_2_2 2 37.8 38.1 5.5 4.6
092_3_2 2 38.2 37.8 6.0 6.8
134_4_4 2 38.0 37.6 4.0 6.5
146_4_1 2 38.0 37.9 3.0 8.4
149_1_1 2 38.2 37.2 2.4 7.0
026_1_1 3 38.1 38.0 6.0 8.9
026_1_2 3 37.8 38.1 5.7 7.6
076_2_2 3 38.4 38.0 4.8 7.6
098_3_3 3 38.3 37.2 6.5 8.8
106_1_1 3 38.1 37.6 5.8 5.5
139_2_2 3 38.2 37.2 5.3 6.1
002_2_1 0 37.7 37.1 4.5 5.9
002_2_3 0 37.9 36.9 4.3 6.5
008_1_1 0 38.2 37.9 3.9 8.6
008_1_2 0 38.2 37.7 4.4 7.2
008_1_3 0 38.1 37.7 4.3 8.1
032_1_2 0 38.4 37.1 3.3 6.3
035_2_2 0 38.4 37.2 4.5 6.6
037_2_1 0 38.0 38.1 4.4 9.5
050_2_2 0 38.2 37.9 4.9 7.2
072_1_1 0 38.2 38.1 3.2 9.2
084_3_2 0 37.9 37.0 2.8 7.5
087_3_3 0 38.2 38.0 3.3 7.1
087_1_1 1 37.9 37.9 4.6 8.3
098_1_1 1 38.2 38.0 3.5 9.1
027_2_1 2 38.3 37.9 3.6 8.9
027_2_2 2 38.1 37.7 2.8 7.8
055_2_2 2 38.0 37.9 4.3 6.8
092_3_3 2 38.2 37.3 4.7 7.0
149_4_2 2 37.9 38.2 3.0 7.2
013_1_1 3 37.9 37.5 3.7 7.9
014_1_1 3 37.9 37.8 5.6 8.1
020_2_2 3 38.3 38.0 5.2 7.4
036_1_1 3 38.3 38.0 6.2 6.4

VG 0 ARWb h
Fs
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cNO VG ARWb h F
mm mm mm MPa

041_2_2 3 38.1 37.3 6.4 7.3
046_1_1 3 38.0 37.4 3.8 6.9
048_2_2 3 37.9 37.3 5.8 7.7
122_3_3 3 38.6 37.3 4.0 7.5
002_2_2 0 38.1 37.9 5.0 6.2
032_1_1 0 38.4 38.0 3.6 7.7
035_2_1 0 38.1 37.9 5.0 7.0
039_2_2 0 37.8 37.9 3.7 9.1
051_1_1 0 37.8 38.0 4.5 8.1
074_1_1 0 38.3 37.8 3.2 9.4
138_3_3 0 38.0 37.1 4.4 6.5
024_1_1 2 38.2 37.9 4.0 7.9
090_3_3 2 38.0 37.9 4.2 8.2
092_3_1 2 38.1 37.9 4.5 7.3
146_4_2 2 38.0 37.9 2.8 7.7
149_4_1 2 38.2 38.0 2.8 8.6
051_2_2 3 38.1 38.0 4.7 7.4
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