
WIDE FLANGE SHAPES





Applications2

2

Metropolitan Government Office building

Opera House

Sound insulating walls Cofferdams High-rise building

Station building Warehouse
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Manufacturing Process3

Inspection

Blast Furnace
Basic Oxygen

Furnace
Ingotting

Blooming mill

Continuous
reheating furnace

Descaling device
(to remove

oxidation films) 
Rough rolling

machine
(Breakdown mill) 

Interim rolling machine
(U1 : Rough universal mill) 

(E1 : Edging mill) 

Product

Tongs
cutting saw

Continuous
casting facility

Bloom

Beam blank

Roller straightener
(reformer)

Press reformer
(pressed in Horizontal
and vertical directions)

Cooling bed
(walking

 beam type)

Hot saw

Finish rolling machine
(UF mill)

Cooling

U1 E1

Rough universal mill Cooling bed Roller straightener Shipment of products
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Specifications4

(1) Specifications

(2) Corresponding specifications

(3) Available Size (Nominal)

(4) Available Length

Note : Cut-off pitch 100mm or 1 inch.

1. ASTM

2. BS

ASTM A36, A572, 
A992 etc.

BS 4360-43 (A, B*, C*, D*, DD*)
BS 4360-50 (A, B, C*, D*)
BS 7191-Gr275, 355

3. JFE STEEL STANDARD

Type of matemial
Classified by tensile strength

Special
specification

A572 Gr. 42

A 36

A572 Gr. 50
A992

ASTM

Specifications

General structure

Tensile strength
class (N/mm2)

400

400

490

400

490

490
(High yield point)

550 Charpy impact test A913 HBL-JH450

Welded structure

Atmospheric
corrosion resistant
steels for welded

structure

Charpy impact test

Charpy impact test

Charpy impact test

Charpy impact test

Charpy impact test

Charpy impact test
for low temperature

Charpy impact test
for low temperature

Charpy impact test
for low temperature

Charpy impact test
Through thickness

properties

Charpy impact test
Through thickness

properties

A572 Gr. 50
A992

JFE STEEL
STANDARD

16
(400)

12
(300)

8
(200)

4
(100)

4
(100)

8
(200)

12
(300)

16
(400)

20
(500)

24
(600)

28
(700)

32
(800)

36
(900)

40
(1000)

20
(500)

W
id

th
, i

n
ch

 (
m

m
)

Depth, inch (mm)

1  BASE SIZE : 20 ~ 98 ft (6 ~ 30m)

2  HEAVY SIZE : Maximum Unit Weight 14.2 Mt

Nominal Size
Mass

lbs/ft kg/m (ft) (m)

Length

14 x 16

730

665

605

550

500

455

426

398

370

342

314

311

20 ~ 42

20 ~ 47

20 ~ 51

20 ~ 56

20 ~ 62

20 ~ 68

20 ~ 73

20 ~ 78

20 ~ 84

20 ~ 91

20 ~ 98

20 ~ 98

6 ~ 13.0

6 ~ 14.3

6 ~ 15.7

6 ~ 17.3

6 ~ 19.0

6 ~ 21.9

6 ~ 22.3

6 ~ 23.9

6 ~ 25.7

6 ~ 27.8

6 ~ 30.0

6 ~ 30.0

1086.0

989.6

900.3

818.5

744.1

677.1

634.0

592.3

550.6

509.0

467.0

462.8

 HBL-JH450*

4. JIS
JIS G 3136 (SN400A, B, C, SN490B, C)
JIS G 3101 (SS400)
JIS G 3106 (SM400A, B, C, SM490A, B, C,SM490YA, YB, SM520B)
JIS G 3114 (SMA400AP, SMA400AW, SMA490AP, SMA490AW) 

G 3101 SS400
G 3136 SN400A

G 3106 SM400A

G 3136 SN400C

G 3106 SM490A

G 3136 SN490C

G 3106 SM490YA

G 3114 SMA400A

G 3106 SM400B, C
G 3136 SN400B

G 3106 SM490B, C
G 3136 SN490B

G 3106 SM490YB,
SM520B, C

JIS

G 3114 SMA490A

Gr. 438

Gr. 43C

Gr. 43A

Gr. 50A, B

Gr. 50C

Gr. 43D
Gr. 43DD

BS 4360

Gr. 55C

Gr. 50D

*Note : Specifications marked with an asterisk may be subject to negotiation and acceptance.

inch size (ASTM)

JFE original
metric size (JIS)



Specifications4

6 7

(5) JFE Steel Standard, ASTM, BS

Test
piece

%
Min.

Test
piece

Test
temp.

 C 

Charpy
absorption

energy
J Min.

Impact test

Alloy steel structual shape
for use in building framing

(JFE STEEL standard)

Steel for structural shapes
for use in building framing

(ASTM A992)

High-strength low-alloy
columbium-vanadium

structural steel 1
(ASTM A572)

Standard specification for carbon
structural steel

(ASTM A36)

Weldable structural steels
(BS 4360 : 1986)

C Si Mn P S Cu Cr Ni Mo

HBL-JH450*1*

43A

43B

43C

43D

43DD

50A

50B

50C

50D

0.07

0.23

0.23

0.26

0.25

0.21

0.18

0.18

0.16

0.23

0.20

0.20

0.18

0.035

0.035

0.04

0.04

0.050

0.050

0.050

0.050

0.040

0.050

0.050

0.050

0.040

0.025

0.045

0.05

0.05

85

85

85

0.050

0.050

0.050

0.050

0.040

0.050

0.050

0.050

0.040

0.70~1.30

0.60

0.35

0.35

21

21

20

0

-20

-30

20

0

-20

54

27

0.40~0.70

0.45

Nb
(Columbium)

V Ceq.

0.01~0.05

0.003 ~ 
0.10

0.003 ~ 
0.10

275

355 345

265 255

340

245

325

430 ~ 580

490~640*8

0.05

0.01

0.11

0.07

0.15
0.47
0.45

0.41

0.41

0.39

0.10 ~ 0.40

0.40

0.50

0.50

0.50

0.50

0.10 ~ 0.50

0.50

0.50

0.50

0.50

Grade 50
[345]

0.40*2

0.15~0.40*3

0.40*2

0.15~0.40*3

450 ~ 550
[65 ~ 80ksi]

450 ~ 550
[58 ~ 80ksi]

345 ~ 450
[50 ~ 65ksi]

345
[50ksi]

250
[36ksi]

550
[80ksi]

450
[65ksi]

450
[65ksi]

8in.[200mm]
2in.[ 50mm]

8in.[200mm]
2in.[ 50mm]

8in.[200mm]
2in.[ 50mm]

8in.[200mm]
2in.[ 50mm]

[200mm]
[5.65 So]

[200mm]
[5.65 So]

15
17

18
21

18
21

20
21

20
22

18
20

0.50 ~ 1.50

0.50 ~ 1.50

1.60

1.50

1.50

1.50

1.50

1.60

1.50

1.50

1.50

1.35*4

0.85~1.35*3

Chemical composition % Max.

Standard Grade
Tensile
strength
N/mm2

Min.

Yield
ratio

Max. %

Yield point or yield stress N/mm2

Flange thickness mm

Tencile test

Elongation

t    16 t    40 t    63 t   100

0.45
0.47

0.43
0.45

*2

*3

*4

*5

Longitudinal 
v-notch

Longitudinal 
v-notch

Alloy content*5

Type

1

2

Elements

Columbium

Vanadium

0.005 ~ 0.05

0.01 ~ 0.15

0.005 ~ 0.05

3

4

Columbium

Vanadium

Cb plus V

Vanadium

Nitrogen

0.01 ~ 0.15

0.02 ~ 0.15

0.01 ~ 0.15

0.015 max.

Longitudinal 
v-notch

*6

*9

*9

*6

*10

*10

*

*

*

*

*

*

27

27

27

27

27

27

27

*7

*7

*Notes : Specifications marked with an asterisk may be subject to negotiation and acceptance.
*1 : HBL-JH450 : Titanium, max 0.04% ; Boron, max 0.0005 to 0.003% ; Nitrogen, max 0.012% ;Tin, max 0.03%. 
*2 : Shapes to 426lb/ft [634kg/m]
*3 : Shapes over 426lb/ft [634kg/m]
*4 : For each reduction of 0.01% below the specified carbon maximum, an increase of 0.06% manganese above the specified maximum will be permitted up to a 
      maximum of 1.50%.
*5 : Alloy content shall be in accordance with type 1, 2, 3 or 4 and the contents of the applicable elements shall be reported on the test report.
*6 : For wide flange shapes over 426lb/ft [634kg/m] elongation in 2 in.   [50mm] of 19% minimum applies.
*7 : Verification of the specifed impact value to be carried out only when option is invoked by the purchaser.
*8 : Minimum T. S. 480N/mm2 for material over 63mm thick.
*9 : Up to and including 9mm thick, 16% for grade 43 and 15% for grade 50.
       Carbon equivalent : (JIS)       CE = C + Mn/6 + Si/24 + Ni/40 + Cr/5 + Mo/4 + V/14
                                         (ASTM) CE = C + Mn/6 + (Cr + Mo + V)/5 + (Cu + Ni)/15
                                         (BS)      CE = C + Mn/6 + (Cr + Mo + V)/5 + (Cu + Ni)/15
*10 : Requirements of charpy V-notch impact test shall not apply unless specified in the order.  
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(6) JIS Specification

Hot-rolled 
atmospheric

corrosion
resisting steels

for welded
structure

(JIS G 3114-1988)

Rolled steels
for welded
structure

(JIS G 3106-1992)

Rolled steels
for general
structure

(JIS G 3101-1987)

Rolled steels
for building

structure
(JIS G 3136-1994)

NiCrCuSPMnSiC
Tensile
strength
N/mm2

ElongationYield ratio %

thickness mm

Yield point or yield stress N/mm2

thickness mm Bend
angle

Radius
of inside
diameterTest

piece

Test
piece

Test
pieceThickness

mm

Chemical composition Tensile test Bending

Test
temp.

 C

Charpy
absorption

energy
J

Impact test

%
Standard Grade

SN400A

SN400B

SN400C

SN490B

SN490C

SM490A

SM490B

SM490YA

SM490YB

SM520B

SMA400A

SMA400A

SMA490A

SMA490A

W

P

W

P

SS400

Characteristic
in the 

thickness
direction ; 
Reduction
of area %

6mm    t    100mm 0.24

6mm    t    50mm
50mm    t    100mm  

0.20
0.22

16mm    t    50mm
50mm    t    100mm  

0.20
0.22

6mm    t    50mm
50mm    t    100mm  

0.18
0.20

16mm    t    50mm
50mm    t    100mm  

0.18
0.20

t    50mm
50mm    t    200mm

0.20
0.22

t    100mm 0.20

t    100mm 0.20

0.18

0.18

0.18

0.18

t    50mm
50mm    t    200mm  

0.18
0.20

0.15~
0.65

0.15~
0.65

0.30~
0.50

0.20~
0.35

0.20~
0.35

0.30~
0.50

0.45~
0.75

0.30~
0.55

0.35~
0.55

0.45~
0.75

0.05~
0.30

0.05~
0.30

0

0

0

0

0

0

0

1.5 times
thickness180

Other

Carbon
equivalent

%

Chemical
composition
on sensitivity

of welding
crack %

For SS400 and SM490 of a thickness of more than 100mm, the minimum yield point shall be 205N/mm2 and 285N/mm2 respectively.
For SN400A, SN400B, SN400C, SN490B, SN490C, SM490YA, SM490YB, and SM520B, other alloy elements mey be added as required.
For SN400B, SN400C, SN490B, SN490C, SM490B, SM490YB, and SM520B, the impact test shall be made for a thickness of more than 12mm and the Charpy 
absorption energy shall be obtained as an average for three test pieces.
SM490YA, SM490YB and SM520B having a flange 40mm thick or moer are not manufactured usually.
If you want these products, consult with us beforehand.

Notes : Carbon equivalent = C + Mn/6 + Si/24 + Ni/40 + Cr/5 + Mo/4 + V/14
Chemical composition on sensitivity of welding cracks. (%) = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B
For SN400B, SN400C, SN490B and SN490C, the upper limit of yield point or proof stress does not apply to the Wide Flange shapes having t2 of 16mm or 
less and t1 of 9mm or less.
For SN400B, SN400C, SN490B and SN490C, the upper limit of yield ratio shall be 85% for the Wide Flange shapes having t2 of 16mm or less and t1 of 9mm or 
less.
For SN400C and SN490C, the method of the characteristic test in the thickness direction shall be in accordance with JIS G3199.

Notes :

0.35

0.260.36

t    40mm
0.44

6    t
12

12    t
16

40    t
75

16    t
40

75    t
100

40mm    t
   100mm

   0.46

0.29

0.35

0.050

0.030

0.020

0.030

0.020

0.050

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.050

0.015

0.008

0.015

0.008

0.050

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.035

0.55

0.55

0.55

0.55

0.55

0.55

0.55

0.60~
1.40

0.60~
1.40

1.40

1.40

1.25

1.25

1.60

1.60

1.60

1.60

1.60

1.60

0.55

In all types, elements 
effective to 
weatherability, 
such as Mo,Nb,Ti,V, 
and Zr may be added. 
But, the total of these 
elements shall not 
exceed 0.15%

16 6    t
12

12    t
16

40    t
100

No.1A
No.1A
No.4

17
21
23

No.1A
No.1A
No.4

18
22
24

No.5
No.1A
No.1A
No.4

21
17
21
23

No.5
No.1A
No.1A
No.4

22
17
21
23

   5
5    t    16
16    t    50

40   

No.5
No.1A
No.1A
No.4

19
15
19
21

6    t    16
16    t    50
40    t    100

No.1A
No.1A
No.4

17
21
23

    16
16    
40    

No.1A
No.1A
No.4

15
19
21

No.1A
No.1A
No.4

17
21
23

16    t
4016

235

80

80

80

80

80

80

80

80

80

80

80

80

80

80

235 235

245

325

365

365

365

245

235

325

235~
355

215

215

295

335

355

215

335

235

315

355

355

235

355

215

295

325

325

215

255

215~
335

215~
335

295~
415

295~
415

235

235~
355

235~
355

325~
445

325~
445

235~
355

235~
355

325~
445

325~
445

400~
510

400~
510

490~
610

490~
610

490~
610

520~
640

400~
540

490~
610

325~
445

25     
(average for 3 pieces)

15     
(for each test value)

25     
(average for 3 pieces)

15     
(for each test value)

No.1

27

27

27

27

Longitudinal 
No.4

Longitudinal 
No.4

    16
16    
40    

   5
5    t    16
16    t    50

40   

   5
5    t    16
16    t    50

40   

   5
5    t    16
16    t    50

40   

6    t    16
16    t    50
40    t    100

6    t    16
16    t    50
40    t    100

No.1A
No.1A
No.4

17
21
23

No.5
No.1A
No.1A
No.4

19
15
19
21



Sizes and Section Properties5

10 11

(1) Wide Flange Shapes (ASTM A 6 Inch Series)

Inch Sizes mm Sizes (Reference)

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

W 920 x 420

W 920 x 310

W 840 x 400

W 840 x 295

W 760 x 380

W 760 x 265

584.8

534.2

488.1

446.4

416.7

386.9

364.6

342.3

312.5

288.7

270.8

253.0

238.1

223.2

200.9

575.9

526.8

473.2

433.1

391.4

358.6

328.9

299.1

226.2

209.8

193.5

175.6

485.1

434.5

388.4

349.7

314.0

284.2

257.5

196.4

184.5

172.6

160.7

147.3

960.1

950.0

942.1

933.2

927.6

921.0

916.4

911.9

931.9

926.8

922.8

918.7

914.7

910.6

903.0

913.1

903.0

893.1

884.9

877.1

868.2

861.8

855.5

850.6

845.8

840.5

834.6

823.0

813.1

802.9

795.0

785.9

779.3

773.2

769.9

766.3

762.3

757.7

753.1

427.5

424.9

422.4

423.0

421.5

420.4

419.4

418.3

309.4

307.7

306.7

305.6

304.8

304.2

303.5

411.5

408.9

406.0

404.0

401.4

402.8

401.4

399.9

293.8

293.0

292.4

291.6

390.4

387.5

384.9

382.4

383.7

382.0

380.6

267.8

267.1

266.6

266.1

265.4

31.0

28.5

25.9

24.0

22.5

21.3

20.3

19.3

21.1

19.4

18.4

17.3

16.5

15.9

15.2

32.0

29.5

26.4

24.4

22.1

21.1

19.7

18.2

16.1

15.4

14.7

14.0

29.0

25.9

23.6

21.1

19.7

18.0

16.6

15.6

14.9

14.4

13.8

13.2

55.9

51.1

47.0

42.7

39.9

36.6

34.3

32.0

34.5

32.0

30.0

27.9

25.9

23.9

20.1

57.9

53.1

48.0

43.9

39.9

35.6

32.4

29.2

26.8

24.4

21.7

18.8

52.1

47.0

41.9

38.1

33.4

30.1

27.1

25.4

23.6

21.6

19.3

17.0

24.1

24.1

24.1

24.1

24.1

24.1

24.1

24.1

19.0

19.0

19.0

19.0

19.0

19.0

19.0

17.8

17.8

17.8

17.8

17.8

17.8

17.8

17.8

17.8

17.8

17.8

17.8

16.5

16.5

16.5

16.5

16.5

16.5

16.5

16.5

16.5

16.5

16.5

16.5

1,144,244

1,030,642

936,348

846,880

785,681

718,900

671,723

625,178

548,979

504,004

470,711

436,952

406,062

376,264

324,710

1,012,116

913,518

812,518

735,382

659,042

590,015

534,568

479,803

339,555

310,150

279,325

245,627

697,610

618,280

543,700

485,889

427,026

381,701

341,237

239,949

223,049

205,374

185,887

166,280

23,836

21,698

19,878

18,150

16,940

15,611

14,660

13,712

11,782

10,876

10,202

9,512

8,879

8,264

7,192

22,169

20,233

18,195

16,621

15,028

13,592

12,406

11,217

7,984

7,334

6,647

5,886

16,953

15,208

13,543

12,224

10,867

9,796

8,827

6,233

5,821

5,388

4,907

4,416

39.17

38.93

38.81

38.56

38.44

38.17

38.01

37.85

37.11

37.02

36.90

36.79

36.58

36.31

35.59

37.12

36.88

36.70

36.50

36.34

35.92

35.70

35.48

34.29

34.01

33.62

33.14

33.62

33.44

33.15

33.03

32.67

32.47

32.26

30.94

30.78

30.51

30.14

29.77

72,997

65,452

59,164

53,940

49,868

45,381

42,232

39,099

17,125

15,597

14,461

13,333

12,266

11,237

9,382

67,482

60,674

53,681

48,393

43,065

38,801

34,959

31,179

11,360

10,249

9,075

7,791

51,791

45,680

39,915

35,569

31,497

28,004

24,887

8,157

7,524

6,839

6,080

5,319

3,415

3,081

2,801

2,550

2,366

2,159

2,014

1,869

1,107

1,014

943.0

872.6

804.8

738.8

618.2

3,280

2,968

2,644

2,396

2,146

1,927

1,742

1,559

773.3

699.6

620.7

534.3

2,653

2,358

2,074

1,860

1,642

1,466

1,308

609.2

563.4

513.1

456.9

400.9

9.89

9.81

9.76

9.73

9.68

9.59

9.53

9.47

6.55

6.51

6.47

6.43

6.36

6.28

6.05

9.59

9.50

9.43

9.36

9.29

9.21

9.13

9.05

6.27

6.18

6.06

5.90

9.16

9.09

8.98

8.94

8.87

8.80

8.71

5.70

5.65

5.57

5.45

5.32

27,385

24,821

22,635

20,595

19,171

17,644

16,546

15,456

13,645

12,559

11,766

10,952

10,225

9,528

8,347

25,572

23,234

20,776

18,908

17,022

15,382

14,013

12,644

9,155

8,416

7,647

6,798

19,496

17,383

15,412

13,834

12,271

11,028

9,916

7,167

6,689

6,202

5,665

5,116

5,320

4,790

4,344

3,948

3,658

3,337

3,111

2,886

1,754

1,601

1,487

1,373

1,266

1,163

978.1

5,113

4,616

4,101

3,709

3,314

2,977

2,689

2,405

1,212

1,097

974.8

841.2

4,123

3,653

3,208

2,869

2,531

2,258

2,012

957.4

884.8

806.8

720.2

633.2

745.8

680.0

621.9

569.7

531.6

493.5

465.2

436.1

398.7

367.7

345.8

322.6

303.2

285.2

256.1

735.5

671.6

603.2

552.3

499.4

457.4

419.4

381.3

288.4

268.4

247.1

223.9

617.4

552.9

494.8

445.2

400.0

361.9

327.7

251.0

235.5

220.6

204.5

187.7

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

Ix
in.4

Sx
in.3

rx
in.

Iy
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W36 x 161/2

W36 x 12

W33 x 153/4

W33 x 111/2

W30 x 15

W30 x 101/2

 x 393LBS

 x 359LBS

  x 328LBS

 x 300LBS

 x 280LBS

 x 260LBS

 x 245LBS

 x 230LBS

 x 210LBS

 x 194LBS

x 182LBS

x 170LBS

x 160LBS

x 150LBS

x 135LBS

x 387LBS

x 354LBS

x 318LBS

x 291LBS

x 263LBS

x 241LBS

x 221LBS

x 201LBS

x 152LBS

x 141LBS

x 130LBS

x 118LBS

x 326LBS

x 292LBS

x 261LBS

x 235LBS

x 211LBS

x 191LBS

x 173LBS

x 132LBS

x 124LBS

x 116LBS

x 108LBS

x 99LBS

37.80

37.40

37.09

36.74

36.52

36.26

36.08

35.90

36.69

36.49

36.33

36.17

36.01

35.85

35.55

35.95

35.55

35.16

34.84

34.53

34.18

33.93

33.68

33.49

33.30

33.09

32.86

32.40

32.01

31.61

31.30

30.94

30.68

30.44

30.31

30.17

30.01

29.83

29.65

16.83

16.73

16.63

16.66

16.60

16.55

16.51

16.47

12.18

12.15

12.08

12.03

12.00

11.98

11.95

16.20

16.10

15.99

15.91

15.81

15.86

15.81

15.75

11.57

11.54

11.51

11.48

15.37

15.26

15.16

15.06

15.11

15.04

14.99

10.55

10.52

10.50

10.48

10.45

2.200

2.010

1.850

1.680

1.570

1.440

1.350

1.260

1.360

1.260

1.180

1.100

1.020

0.940

0.790

2.280

2.090

1.890

1.730

1.570

1.400

1.275

1.150

1.055

0.960

0.855

0.740

2.050

1.850

1.650

1.500

1.315

1.185

1.065

1.000

0.930

0.850

0.760

0.670

1.220

1.120

1.020

0.945

0.885

0.840

0.800

0.760

0.830

0.765

0.725

0.680

0.650

0.625

0.600

1.260

1.160

1.040

0.960

0.870

0.830

0.775

0.715

0.635

0.605

0.580

0.550

1.140

1.020

0.930

0.830

0.775

0.710

0.655

0.615

0.585

0.565

0.545

0.520

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.95

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

0.65

27,491

24,763

22,495

20,349

18,877

17,269

16,139

15,022

13,191

12,140

11,310

10,498

9,755

9,039

7,801

24,318

21,946

19,518

17,670

15,833

14,175

12,847

11,527

8,157

7,452

6,709

5,901

16,758

14,851

13,064

11,674

10,259

9,170

8,198

5,765

5,359

4,933

4,466

3,995

1,455

1,324

1,213

1,108

1,034

952.5

894.6

836.9

719.1

665.4

622.6

580.5

541.8

504.3

438.9

1,353

1,235

1,110

1,014

917.0

829.5

757.3

684.5

487.1

447.6

405.5

359.1

1,034

927.9

826.5

746.0

663.1

597.8

538.6

380.4

355.3

328.8

299.4

269.5

15.42

15.33

15.28

15.18

15.13

15.03

14.97

14.90

14.61

14.58

14.53

14.48

14.40

14.30

14.01

14.62

14.52

14.45

14.37

14.31

14.14

14.05

13.97

13.50

13.39

13.23

13.05

13.24

13.17

13.05

13.01

12.86

12.78

12.70

12.18

12.12

12.01

11.87

11.72

1,754

1,573

1,421

1,296

1,198

1,090

1,014

939.7

411.4

378.1

347.5

320.2

294.7

269.8

225.4

1,621

1,458

1,290

1,163

1,035

932.5

840.3

749.2

272.8

246.2

217.9

187.1

1,244

1,097

959.2

854.5

756.5

672.8

598.0

196.1

180.7

164.3

146.0

127.8

208.4

188.1

171.0

155.7

144.4

131.7

122.9

114.1

67.55

62.24

57.55

53.23

49.11

45.07

37.73

200.1

181.1

161.4

146.2

131.0

117.6

106.3

95.17

47.17

42.70

37.86

32.60

161.9

143.9

126.6

113.5

100.2

89.47

79.82

37.18

34.38

31.30

27.88

24.46

3.90

3.86

3.84

3.83

3.81

3.78

3.75

3.73

2.58

2.57

2.55

2.53

2.50

2.47

2.38

3.77

3.74

3.71

3.69

3.66

3.63

3.59

3.56

2.47

2.43

2.39

2.32

3.61

3.58

3.54

3.52

3.49

3.46

3.43

2.25

2.23

2.19

2.15

2.10

1,671

1,515

1,381

1,257

1,170

1,077

1,010

943.3

832.8

768.2

718.1

668.4

623.9

581.4

509.4

1,561

1,418

1,268

1,154

1,039

938.7

855.4

771.6

558.6

513.6

466.5

414.8

1,190

1,061

940.6

844.2

748.8

673.0

605.1

437.4

408.2

378.4

345.7

312.2

324.6

292.4

265.1

241.0

223.2

203.6

189.8

176.2

107.0

98.24

90.75

83.77

77.27

70.95

59.69

312.0

281.7

250.2

226.3

202.3

181.7

164.2

146.8

73.92

66.93

59.46

51.32

251.6

222.9

195.8

175.1

154.5

137.8

122.8

58.44

53.99

49.23

43.95

38.64

115.6

105.4

96.40

88.30

82.40

76.50

72.10

67.60

61.80

57.00

53.60

50.00

47.00

44.20

39.70

114.0

104.1

93.50

85.60

77.40

70.90

65.00

59.10

44.70

41.60

38.30

34.70

95.70

85.70

76.70

69.00

62.00

56.10

50.80

38.90

36.50

34.20

31.70

29.10

dX X

Y

Y

tw
t f

b

R
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Inch Sizes mm Sizes (Reference)

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

W 690 x 360

W 690 x 250

W 610 x 325

W 610 x 230

W 610 x 180

W 530 x 315

W 530 x 210

W 530 x 165

500.0

456.9

418.2

383.9

349.7

322.9

288.7

264.9

239.6

217.3

169.7

151.8

139.9

125.0

340.8

308.0

285.7

261.9

241.1

217.3

194.9

174.1

154.8

139.9

125.0

113.1

101.2

92.3

81.9

270.8

247.0

218.8

196.4

181.6

165.2

150.3

138.4

123.5

108.6

101.2

92.3

84.8

74.4

65.5

762.0

752.1

744.0

736.1

728.0

722.1

714.0

706.4

700.8

695.5

693.2

688.1

683.8

678.4

660.9

653.0

646.9

641.1

635.0

628.4

621.8

616.2

611.1

617.5

612.1

607.6

602.7

603.0

598.7

577.1

571.0

560.3

554.5

550.7

546.4

542.5

549.1

544.3

539.5

536.7

533.1

534.9

529.1

524.8

369.4

366.9

364.5

362.5

360.4

358.5

356.4

357.8

356.1

354.7

255.8

254.4

253.7

253.0

333.0

330.5

328.9

327.4

329.1

327.7

326.5

325.1

323.8

230.2

229.1

228.3

227.7

178.8

177.9

317.5

315.5

317.8

316.0

314.7

313.4

312.2

213.9

212.2

210.7

210.1

209.3

166.5

165.9

165.1

32.0

29.5

26.9

24.9

23.1

21.1

19.1

18.4

16.8

15.4

14.5

13.1

12.5

11.7

24.4

22.1

20.6

19.1

17.9

16.5

15.4

14.0

12.7

13.1

11.9

11.2

10.5

10.9

10.0

21.1

19.1

18.3

16.5

15.2

14.0

12.7

14.7

13.1

11.6

10.9

10.2

10.3

9.7

8.9

57.9

53.1

49.0

45.0

40.9

38.1

34.0

30.2

27.4

24.8

23.6

21.1

18.9

16.3

43.9

39.9

37.1

34.0

31.0

27.7

24.4

21.6

19.1

22.2

19.6

17.3

14.9

15.0

12.8

37.6

34.5

29.2

26.3

24.4

22.2

20.3

23.6

21.2

18.8

17.4

15.6

16.5

13.5

11.4

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

12.7

605,418

544,979

494,712

447,796

402,285

369,210

325,496

290,801

261,239

234,198

170,048

150,741

136,114

118,448

318,288

283,891

260,363

236,552

215,400

190,836

167,346

147,153

129,170

112,297

98,528

87,367

76,111

64,581

56,020

197,040

177,950

151,168

134,239

123,256

111,303

100,763

86,169

76,241

66,754

61,669

55,340

48,640

40,809

35,033

15,890

14,492

13,299

12,167

11,052

10,226

9,118

8,233

7,455

6,735

4,906

4,381

3,981

3,492

9,632

8,695

8,050

7,380

6,784

6,074

5,383

4,776

4,227

3,637

3,219

2,876

2,526

2,142

1,871

6,829

6,233

5,396

4,842

4,476

4,074

3,715

3,139

2,801

2,475

2,298

2,076

1,819

1,543

1,335

30.84

30.60

30.46

30.27

30.03

29.96

29.75

29.37

29.24

29.08

28.04

27.89

27.62

27.23

27.09

26.92

26.78

26.64

26.45

26.23

25.94

25.76

25.57

25.07

24.86

24.61

24.25

23.44

23.15

23.87

23.77

23.28

23.15

23.08

22.98

22.91

22.10

22.03

21.94

21.84

21.68

21.22

20.77

20.46

48,835

43,847

39,676

35,782

31,973

29,312

25,724

23,115

20,672

18,438

6,608

5,799

5,161

4,399

27,115

24,049

22,032

19,945

18,439

16,264

14,162

12,378

10,790

4,530

3,929

3,433

2,930

1,435

1,210

20,093

18,110

15,653

13,847

12,680

11,412

10,315

3,868

3,388

2,938

2,696

2,392

1,276

1,032

858.8

2,644

2,390

2,177

1,974

1,774

1,635

1,444

1,292

1,161

1,040

516.6

455.9

406.9

347.8

1,629

1,455

1,340

1,218

1,121

992.6

867.5

761.5

666.5

393.5

343.0

300.7

257.4

160.6

136.0

1,266

1,148

985.1

876.4

805.9

728.3

660.8

361.6

319.4

278.9

256.6

228.6

153.2

124.4

104.0

8.76

8.68

8.63

8.56

8.47

8.44

8.36

8.28

8.22

8.16

5.53

5.47

5.38

5.25

7.91

7.84

7.79

7.73

7.74

7.66

7.55

7.47

7.39

5.04

4.96

4.88

4.76

3.49

3.40

7.62

7.58

7.49

7.44

7.40

7.36

7.33

4.68

4.64

4.60

4.57

4.51

3.44

3.30

3.20

18,466

16,752

15,289

13,926

12,602

11,605

10,300

9,297

8,389

7,558

5,619

5,005

4,554

4,005

11,068

9,936

9,163

8,369

7,670

6,845

6,057

5,360

4,734

4,158

3,675

3,285

2,893

2,512

2,200

7,801

7,080

6,116

5,462

5,032

4,565

4,147

3,617

3,212

2,825

2,620

2,366

2,107

1,797

1,561

4,120

3,717

3,377

3,057

2,745

2,523

2,223

1,992

1,787

1,598

808.7

711.7

635.8

544.3

2,523

2,250

2,068

1,878

1,726

1,527

1,335

1,170

1,023

614.6

535.0

469.1

402.3

257.8

218.5

1,952

1,766

1,519

1,348

1,238

1,117

1,012

569.0

500.3

435.3

400.1

356.2

243.2

198.5

166.3

636.8

581.9

532.9

488.4

445.8

411.6

367.7

337.4

305.8

276.8

216.1

193.5

178.7

160.0

433.5

391.6

363.2

333.5

307.7

277.4

248.4

221.9

197.4

178.7

159.4

144.5

129.7

117.4

104.5

346.5

315.5

278.7

250.3

231.6

211.0

192.3

176.1

156.8

138.7

129.0

118.1

107.7

94.8

83.9

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

Ix
in.4

Sx
in.3

rx
in.

Iy
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W27 x 14

W27 x 10

W24 x 123/4

W24 x 9

W24 x 7

W21 x 121/4

W21 x 81/4

W21 x 61/2

 x 336LBS

 x 307LBS

  x 281LBS

 x 258LBS

 x 235LBS

 x 217LBS

 x 194LBS

 x 178LBS

 x 161LBS

 x 146LBS

x 114LBS

x 102LBS

x 94LBS

x 84LBS

x 229LBS

x 207LBS

x 192LBS

x 176LBS

x 162LBS

x 146LBS

x 131LBS

x 117LBS

x 104LBS

x 94LBS

x 84LBS

x 76LBS

x 68LBS

x 62LBS

x 55LBS

x 182LBS

x 166LBS

x 147LBS

x 132LBS

x 122LBS

x 111LBS

x 101LBS

x 93LBS

x 83LBS

x 73LBS

x 68LBS

x 62LBS

x 57LBS

x 50LBS

x 44LBS

30.00

29.61

29.29

28.98

28.66

28.43

28.11

27.81

27.59

27.38

27.29

27.09

26.92

26.71

26.02

25.71

25.47

25.24

25.00

24.74

24.48

24.26

24.06

24.31

24.10

23.92

23.73

23.74

23.57

22.72

22.48

22.06

21.83

21.68

21.51

21.36

21.62

21.43

21.24

21.13

20.99

21.06

20.83

20.66

14.55

14.45

14.35

14.27

14.19

14.12

14.04

14.09

14.02

13.97

10.07

10.02

9.990

9.960

13.11

13.01

12.95

12.89

12.96

12.90

12.86

12.80

12.75

9.065

9.020

8.990

8.965

7.040

7.005

12.50

12.42

12.51

12.44

12.39

12.34

12.29

8.420

8.355

8.295

8.270

8.240

6.555

6.530

6.500

2.280

2.090

1.930

1.770

1.610

1.500

1.340

1.190

1.080

0.975

0.930

0.830

0.745

0.640

1.730

1.570

1.460

1.340

1.220

1.090

0.960

0.850

0.750

0.875

0.770

0.680

0.585

0.590

0.505

1.480

1.360

1.150

1.035

0.960

0.875

0.800

0.930

0.835

0.740

0.685

0.615

0.650

0.535

0.450

1.260

1.160

1.060

0.980

0.910

0.830

0.750

0.725

0.660

0.605

0.570

0.515

0.490

0.460

0.960

0.870

0.810

0.750

0.705

0.650

0.605

0.550

0.500

0.515

0.470

0.440

0.415

0.430

0.395

0.830

0.750

0.720

0.650

0.600

0.550

0.500

0.580

0.515

0.455

0.430

0.400

0.405

0.380

0.350

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

14,552

13,093

11,885

10,757

9,666

8,872

7,821

6,985

6,277

5,627

4,085

3,622

3,271

2,846

7,647

6,820

6,257

5,683

5,174

4,584

4,021

3,536

3,104

2,699

2,367

2,099

1,829

1,551

1,346

4,734

4,275

3,632

3,225

2,961

2,674

2,421

2,071

1,832

1,603

1,481

1,330

1,169

984.4

843.0

970.1

884.4

811.5

742.4

674.5

624.1

556.5

502.3

455.0

411.0

299.4

267.4

243.0

213.1

587.8

530.5

491.3

450.3

413.9

370.6

328.5

291.5

258.0

222.0

196.5

175.5

154.1

130.7

114.2

416.7

380.3

329.3

295.4

273.2

248.7

226.7

191.5

171.0

151.0

140.2

126.7

111.0

94.52

81.60

12.14

12.05

11.99

11.92

11.82

11.80

11.71

11.56

11.51

11.45

11.04

10.98

10.88

10.72

10.67

10.60

10.54

10.49

10.41

10.32

10.21

10.14

10.07

9.87

9.79

9.69

9.55

9.23

9.11

9.40

9.36

9.17

9.12

9.09

9.05

9.02

8.70

8.67

8.64

8.60

8.54

8.36

8.18

8.06

1,175

1,053

953.2

859.3

768.4

704.4

618.4

555.1

496.7

443.1

158.7

139.3

124.1

105.6

651.4

577.5

529.5

479.2

442.8

390.5

340.3

297.4

259.3

108.9

94.40

82.53

70.41

34.48

29.07

482.8

435.0

375.9

332.6

304.7

274.3

247.7

92.88

81.42

70.57

64.73

57.47

30.65

24.94

20.69

161.5

145.8

132.8

120.4

108.3

99.80

88.12

78.82

70.86

63.46

31.53

27.82

24.84

21.21

99.38

88.78

81.78

74.35

68.36

60.55

52.95

46.48

40.68

24.03

20.93

18.36

15.71

9.80

8.30

77.24

70.05

60.10

53.47

49.19

44.46

40.32

22.06

19.49

17.02

15.65

13.95

9.35

7.64

6.37

3.45

3.42

3.40

3.37

3.33

3.32

3.29

3.26

3.24

3.21

2.18

2.15

2.12

2.07

3.11

3.08

3.07

3.04

3.05

3.01

2.97

2.94

2.91

1.98

1.95

1.92

1.87

1.38

1.34

3.00

2.99

2.95

2.93

2.92

2.90

2.89

1.84

1.83

1.81

1.80

1.77

1.35

1.30

1.26

1,127

1,022

933.0

849.7

769.1

708.3

628.6

567.3

512.0

461.2

342.9

305.4

277.9

244.4

675.5

606.3

559.3

510.6

467.9

417.6

369.6

327.1

288.9

253.8

224.2

200.5

176.6

153.3

134.2

476.1

432.0

373.2

333.3

307.1

278.6

253.0

220.7

196.0

172.3

159.9

144.4

128.6

110.1

95.38

251.7

226.8

206.1

186.5

167.5

154.0

135.7

121.5

109.1

97.53

49.35

43.43

38.82

33.20

154.0

137.3

126.2

114.6

105.3

93.17

81.47

71.42

62.45

37.53

32.64

28.64

24.55

15.73

13.34

119.1

107.8

92.65

82.27

75.55

68.20

61.73

34.71

30.53

26.55

24.41

21.74

14.84

12.18

10.17

98.70

90.20

82.60

75.70

69.10

63.80

57.00

52.30

47.40

42.90

33.50

30.00

27.70

24.80

67.20

60.70

56.30

51.70

47.70

43.00

38.50

34.40

30.60

27.70

24.70

22.40

20.10

18.20

16.20

53.70

48.90

43.20

38.80

35.90

32.70

29.80

27.30

24.30

21.50

20.00

18.30

16.70

14.70

13.00

(1) Wide Flange Shapes (ASTM A 6 Inch Series)

* JFE-STEEL original products.

*

*

*

*

*

*
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Sizes and Section Properties5
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Inch Sizes mm Sizes (Reference)

(1) Wide Flange Shapes (ASTM A 6 Inch Series)
dX X

Y

Y

tw
t f

b

R

Sizes and Section Properties5

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

W 460 x 280

W 410 x 260

W 360 x 370

W 310 x 310

W 360 x 410

212.8

193.5

177.1

157.7

144.4

128.0

113.1

148.8

132.4

114.6

99.7

1,086.0

989.6

900.3

818.5

744.1

677.1

634.0

592.3

550.6

509.0

462.8

421.1

382.5

346.7

314.0

287.2

261.9

236.6

215.8

   196.4

   178.6

   162.2

   147.3

   133.9

   282.8

   253.0

   226.2

   202.4

   178.6

   157.7

   142.9

   129.5

   117.6

   107.1

96.7

495.0

489.0

481.8

475.7

472.2

467.1

462.5

431.0

425.4

419.6

414.8

569.5

549.7

531.4

514.1

497.8

483.1

474.2

464.6

455.2

445.5

434.8

425.2

416.1

407.4

399.3

393.2

386.6

380.5

375.4

372.4

367.8

363.7

359.7

356.1

365.3

356.4

348.2

340.6

333.2

327.4

322.8

318.3

314.5

311.1

307.8

285.0

283.5

286.1

284.5

283.1

281.7

280.3

264.8

263.3

261.5

260.0

454.4

448.3

442.3

436.9

432.1

427.6

424.1

421.4

418.5

415.5

412.2

409.2

406.3

403.6

401.3

399.0

397.5

395.4

393.7

374.0

372.6

371.0

370.0

368.8

321.8

319.3

317.0

315.0

312.9

310.4

308.9

308.0

306.8

305.8

304.8

18.5

17.0

16.6

15.0

13.6

12.2

10.8

14.9

13.3

11.6

10.0

78.0

71.9

65.9

60.5

55.6

51.2

47.6

45.0

42.0

39.1

35.8

32.8

29.8

27.2

24.9

22.6

21.1

18.9

17.3

16.4

15.0

13.3

12.3

11.2

26.9

24.4

22.1

20.1

18.0

15.5

14.0

13.1

11.9

10.9

9.9

33.5

30.5

26.9

23.9

22.1

19.6

17.3

25.0

22.2

19.3

16.9

124.7

114.8

105.6

97.0

88.9

81.5

77.1

72.3

67.6

62.7

57.4

52.6

48.0

43.7

39.6

36.6

33.3

30.2

27.7

  26.2

  23.9

  21.8

  19.8

  18.0

  44.1

  39.6

  35.6

  31.8

  28.1

  25.2

  22.9

  20.6

  18.7

  17.0

  15.3

10.2

10.2

10.2

10.2

10.2

10.2

10.2

10.2

10.2

10.2

10.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

114,438

102,493

91,043

79,600

72,706

63,580

55,458

61,831

54,058

46,112

39,726

597,023

518,135

450,610

392,354

341,874

299,421

274,516

249,785

226,554

203,839

180,062

159,798

141,537

125,102

110,549

99,799

89,041

79,162

71,244

  63,720

  57,287

  51,539

  46,240

  41,575

  78,767

  68,493

  59,608

  51,789

  44,560

  38,850

  34,664

  30,808

  27,578

  24,829

  22,089

4,624

4,192

3,779

3,347

3,079

2,722

2,398

2,869

2,541

2,198

1,915

20,967

18,852

16,959

15,264

13,735

12,396

11,578

10,753

9,954

9,151

8,283

7,516

6,803

6,141

5,537

5,076

4,606

4,161

3,796

  3,422

  3,115

  2,834

  2,571

  2,335

  4,312

  3,844

  3,424

  3,041

  2,675

  2,373

  2,148

  1,936

  1,754

  1,596

  1,435

20.54

20.39

20.06

19.90

19.87

19.73

19.63

18.04

17.90

17.78

17.69

20.76

20.27

19.82

19.39

18.99

18.63

18.43

18.19

17.96

17.73

17.47

17.25

17.04

16.83

16.63

16.51

16.33

16.20

16.09

15.96

15.85

15.79

15.68

15.60

14.79

14.57

14.37

14.18

13.99

13.90

13.80

13.67

13.58

13.50

13.42

12,960

11,594

10,524

9,178

8,367

7,295

6,344

7,754

6,768

5,758

4,951

196,299

173,405

153,078

135,477

120,016

106,612

98,309

90,378

82,743

75,178

67,133

60,147

53,746

47,932

42,721

38,762

34,856

31,167

28,179

  22,823

  20,599

  18,596

  16,731

  15,079

  24,527

  21,535

  18,909

  16,562

  14,349

  12,547

  11,239

  10,024

8,992

8,117

7,225

909.5

817.9

735.7

645.2

591.1

517.9

452.7

585.6

514.1

440.3

380.9

8,640

7,736

6,922

6,202

5,555

4,987

4,636

4,289

3,954

3,619

3,257

2,940

2,646

2,375

2,129

1,943

1,754

1,576

1,431

1,220

1,106

1,002

904.4

817.7

1,524

1,349

1,193

1,052

917.1

808.4

727.7

650.9

586.2

530.8

474.1

6.91

6.86

6.82

6.76

6.74

6.68

6.64

6.39

6.33

6.28

6.25

11.91

11.72

11.55

11.40

11.25

11.11

11.03

10.94

10.86

10.77

10.67

10.58

10.50

10.42

10.34

10.29

10.22

10.17

10.12

  9.55

  9.51

  9.49

  9.43

  9.40

  8.25

  8.17

  8.09

  8.02

  7.94

  7.90

  7.86

  7.80

  7.75

  7.72

  7.67

5,278

4,761

4,284

3,775

3,457

3,043

2,669

3,246

2,859

2,457

2,128

27,233

24,254

21,608

19,260

17,163

15,341

14,233

13,130

12,068

11,011

9,877

8,887

7,975

7,140

6,387

5,815

5,244

4,702

4,264

  3,838

  3,475

  3,142

  2,838

  2,565

  5,099

  4,502

  3,975

  3,501

  3,053

  2,684

  2,413

  2,164

  1,951

  1,767

  1,581

1,400

1,257

1,132

991.3

906.2

792.7

691.6

899.1

787.9

673.3

581.1

13,369

11,957

10,684

9,560

8,553

7,669

7,120

6,583

6,063

5,543

4,983

4,492

4,038

3,621

3,243

2,956

2,667

2,394

2,172

  1,853

  1,678

  1,519

  1,370

  1,238

  2,335

  2,064

  1,823

  1,606

  1,399

  1,230

  1,106

989.5

890.4

805.8

719.2

271.6

246.5

226.5

200.6

183.9

163.2

143.9

189.7

169.0

145.8

127.1

1,387.0

1,265.0

1,148.0

1,045.0

948.4

864.5

806.5

754.8

703.2

651.6

589.7

537.4

487.7

441.9

400.0

366.5

334.2

301.3

275.5

   250.3

   227.7

   206.5

   187.7

   171.0

   360.0

   322.6

   288.4

   257.4

   227.7

   201.3

   181.9

   165.2

   149.7

   136.1

   123.2

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

Ix
in.4

Sx
in.3

rx
in.

Iy
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W18 x 11

W16 x 101/4

W14 x 16

W14 x 141/2

W12 x 12

 x 143LBS

 x 130LBS

  x 119LBS

 x 106LBS

 x 97LBS

 x 86LBS

 x 76LBS

 x 100LBS

x 89LBS

x 77LBS

x 67LBS

x 730LBS

x 665LBS

x 605LBS

x 550LBS

x 500LBS

x 455LBS

x 426LBS

x 398LBS

x 370LBS

x 342LBS

x 311LBS

x 283LBS

x 257LBS

x 233LBS

x 211LBS

x 193LBS

x 176LBS

x 159LBS

x 145LBS

x 132LBS

 x 120LBS

  x 109LBS

 x 99LBS

 x 90LBS

x 190LBS

x 170LBS

x 152LBS

x 136LBS

x 120LBS

x 106LBS

x 96LBS

x 87LBS

x 79LBS

x 72LBS

x 65LBS

19.49

19.25

18.97

18.73

18.59

18.39

18.21

16.97

16.75

16.52

16.33

22.42

21.64

20.92

20.24

19.60

19.02

18.67

18.29

17.92

17.54

17.12

16.74

16.38

16.04

15.72

15.48

15.22

14.98

14.78

  14.66

  14.48

  14.32

  14.16

  14.02

  14.38

  14.03

  13.71

  13.41

  13.12

  12.89

  12.71

  12.53

  12.38

  12.25

  12.12

11.22

11.16

11.27

11.20

11.15

11.09

11.04

10.43

10.37

10.30

10.24

17.89

17.65

17.42

17.20

17.01

16.84

16.70

16.59

16.48

16.36

16.23

16.11

16.00

15.89

15.80

15.71

15.65

15.57

15.50

14.73

14.67

14.61

14.57

14.52

12.67

12.57

12.48

12.40

12.32

12.22

12.16

12.13

12.08

12.04

12.00

1.320

1.200

1.060

0.940

0.870

0.770

0.680

0.985

0.875

0.760

0.665

4.910

4.520

4.160

3.820

3.500

3.210

3.035

2.845

2.660

2.470

2.260

2.070

1.890

1.720

1.560

1.440

1.310

1.190

1.090

1.030

0.940

0.860

0.780

0.710

1.735

1.560

1.400

1.250

1.105

0.990

0.900

0.810

0.735

0.670

0.605

0.730

0.670

0.655

0.590

0.535

0.480

0.425

0.585

0.525

0.455

0.395

3.070

2.830

2.595

2.380

2.190

2.015

1.875

1.770

1.655

1.540

1.410

1.290

1.175

1.070

0.980

0.890

0.830

0.745

0.680

0.645

0.590

0.525

0.485

0.440

1.060

0.960

0.870

0.790

0.710

0.610

0.550

0.515

0.470

0.430

0.390

0.40

0.40

0.40

0.40

0.40

0.40

0.40

0.40

0.40

0.40

0.40

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

2,750

2,461

2,188

1,912

1,746

1,527

1,333

1,486

1,299

1,108

954.2

14,342

12,446

10,828

9,426

8,214

7,194

6,595

6,000

5,442

4,898

4,328

3,839

3,399

3,006

2,656

2,398

2,139

1,901

1,712

  1,531

  1,376

  1,239

  1,111

999.1

1,892

  1,645

  1,432

  1,244

  1,071

933.3

833.0

740.1

662.4

596.8

532.7

282.2

255.7

230.7

204.2

187.9

166.1

146.4

175.1

155.1

134.1

116.9

1,279

1,150

1,035

931.4

838.2

756.5

706.5

656.1

607.3

558.5

505.6

458.7

415.0

374.8

337.9

309.8

281.1

253.9

231.6

   208.8

   190.1

   173.0

   156.9

   142.5

   263.1

   234.5

   209.0

   185.6

   163.3

   144.8

   131.1

   118.1

   107.0

97.43

87.91

8.09

8.03

7.90

7.84

7.82

7.77

7.73

7.10

7.05

7.00

6.96

8.17

7.98

7.80

7.63

7.48

7.33

7.26

7.16

7.07

6.98

6.88

6.79

6.71

6.63

6.55

6.50

6.43

6.38

6.33

6.28

6.24

6.22

6.17

6.14

5.82

5.74

5.66

5.58

5.51

5.47

5.44

5.38

5.34

5.31

5.28

311.3

278.4

253.0

220.4

201.0

175.2

152.4

186.3

162.6

138.3

118.9

4,717

4,167

3,681

3,254

2,882

2,562

2,361

2,171

1,988

1,807

1,613

1,445

1,291

1,152

1,027

931.4

837.6

748.4

676.9

   548.4

   494.9

   446.7

   401.8

   362.4

   589.4

   517.3

   454.2

   397.8

   344.8

   301.4

   269.9

   240.8

   216.1

   195.0

   174.3

55.49

49.90

44.91

39.36

36.06

31.60

27.62

35.74

31.37

26.88

23.24

527.3

472.1

422.7

378.4

338.9

304.3

282.8

261.7

241.3

220.9

198.8

179.4

161.4

144.9

130.0

118.6

107.0

96.17

87.34

  74.49

  67.47

  61.18

  55.18

  49.91

  93.03

  82.31

  72.80

  64.15

  55.97

  49.32

  44.39

  39.72

  35.78

  32.39

  29.06

2.72

2.70

2.69

2.66

2.65

2.63

2.61

2.51

2.49

2.47

2.46

4.69

4.62

4.55

4.49

4.43

4.38

4.34

4.31

4.27

4.24

4.20

4.17

4.13

4.10

4.07

4.05

4.02

4.00

3.98

3.76

3.74

3.73

3.71

3.70

3.25

3.22

3.19

3.16

3.13

3.11

3.09

3.07

3.05

3.04

3.02

322.1

290.4

261.5

230.3

210.9

185.7

162.9

198.1

174.5

149.9

129.9

1,662

1,480

1,319

1,175

1,047

936.3

868.5

801.1

736.3

672.0

602.9

542.3

486.6

435.8

389.8

354.8

320.0

286.9

260.2

   234.2

   212.0

   191.8

   173.2

   156.6

   311.2

   274.7

   242.6

   213.6

   186.3

   163.8

   147.3

   132.1

   119.0

   107.9

96.85

85.39

76.68

69.12

60.48

55.29

48.37

42.20

54.86

48.08

41.09

35.46

815.9

729.7

652.5

583.3

521.8

468.0

434.4

401.7

369.9

338.3

304.2

274.1

246.3

221.0

197.9

180.4

162.8

146.0

132.5

113.1

102.4

92.71

83.59

75.56

142.5

125.9

111.3

97.97

85.39

75.07

67.49

60.39

54.34

49.17

44.08

42.10

38.20

35.10

31.10

28.50

25.30

22.30

29.40

26.20

22.60

19.70

215.0

196.0

178.0

162.0

147.0

134.0

125.0

117.0

109.0

101.0

91.40

83.30

75.60

68.50

62.00

56.80

51.80

46.70

42.70

  38.80

  35.30

  32.00

  29.10

  26.50

  55.80

  50.00

  44.70

  39.90

  35.30

  31.20

  28.20

  25.60

  23.20

  21.10

  19.10
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Inch Sizes mm Sizes (Reference)

Inch Sizes mm Sizes (Reference)

(2) H Bearing Piles (ASTM A 6 Inch Series)

Sizes and Section Properties5

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

HP 360 x 370

174.1

151.8

132.4

108.6

110.1

93.8

78.9

360.9

355.9

351.3

345.7

308.1

303.3

299.2

378.1

375.5

373.3

370.5

310.3

308.0

305.9

20.5

17.9

15.6

12.8

15.4

13.1

11.1

20.5

17.9

15.6

12.8

15.5

13.1

11.1

15.2

15.2

15.2

15.2

15.2

15.2

15.2

50,935

43,830

37,630

30,339

23,684

19,660

16,361

2,823

2,463

2,142

1,755

1,537

1,296

1,094

15.14

15.04

14.94

14.82

12.97

12.86

12.78

18,450

15,823

13,555

10,883

7,724

6,377

5,277

975.9

842.8

726.3

587.5

497.9

414.1

345.0

9.11

9.04

8.97

8.88

7.41

7.33

7.26

3,187

2,763

2,388

1,942

1,728

1,447

1,213

1,498

1,291

1,110

895.7

764.3

634.2

527.2

221.9

193.5

168.4

138.1

140.6

118.7

100.0

HP 310 x 310

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

lx
in.4

Sx
in.3

rx
in.

ly
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W14 x 141/2

W12 x 12

 x 117LBS

x 102LBS

x 89LBS

x 73LBS

x 74LBS

x 63LBS

x 53LBS

14.21

14.01

13.83

13.61

12.13

11.94

11.78

14.89

14.79

14.70

14.59

12.22

12.13

12.05

0.805

0.705

0.615

0.505

0.610

0.515

0.435

0.805

0.705

0.615

0.505

0.605

0.515

0.435

0.60

0.60

0.60

0.60

0.60

0.60

0.60

1,224

1,053

904.0

728.7

569.1

472.3

393.2

172.2

150.3

130.7

107.1

93.83

79.11

66.75

5.96

5.92

5.88

5.84

5.11

5.06

5.03

443.1

380.2

325.6

261.3

185.6

153.2

126.8

59.54

51.43

44.31

35.83

30.38

25.27

21.06

3.59

3.56

3.53

3.49

2.92

2.88

2.86

194.5

168.6

145.7

118.5

105.5

88.31

74.03

91.39

78.77

67.73

54.64

46.64

38.70

32.18

34.40

30.00

26.10

21.40

21.80

18.40

15.50

(3) Wide Flange Shapes (BS Inch Series)

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

914 x 419

914 x 305

838 x 292

762 x 267

686 x 254

610 x 229

533 x 210

388.0

343.3

289.1

253.4

224.2

200.9

226.5

193.8

175.9

196.8

173.0

146.9

170.2

152.4

140.1

125.2

139.9

125.1

113.0

101.2

109.0

101.0

92.1

921.0

911.8

926.6

918.4

910.4

903.0

850.9

840.7

834.9

769.8

762.2

754.0

692.9

687.5

683.5

677.9

617.2

612.2

607.6

602.6

539.5

536.7

533.1

420.5

418.5

307.7

305.5

304.1

303.3

293.8

292.4

291.7

268.0

266.7

265.2

255.8

254.5

253.7

253.0

230.2

229.0

228.2

227.6

210.8

210.0

209.3

21.4

19.4

19.5

17.3

15.9

15.1

16.1

14.7

14.0

15.6

14.3

12.8

14.5

13.2

12.4

11.7

13.1

11.9

11.1

10.5

11.6

10.8

10.1

36.6

32.0

32.0

27.9

23.9

20.2

26.8

21.7

18.8

25.4

21.6

17.5

23.7

21.0

19.0

16.2

22.1

19.6

17.3

14.8

18.8

17.4

15.6

24.1

24.1

19.1

19.1

19.1

19.1

17.8

17.8

17.8

16.5

16.5

16.5

15.2

15.2

15.2

15.2

12.7

12.7

12.7

12.7

12.7

12.7

12.7

719,634

625,779

504,186

436,304

376,413

325,254

339,703

279,175

246,021

239,956

205,282

168,501

170,326

150,355

136,267

117,992

111,777

98,610

87,318

75,780

66,822

61,519

55,227

15,627

13,726

10,883

9,501

8,269

7,204

7,985

6,641

5,893

6,234

5,387

4,470

4,916

4,374

3,987

3,481

3,622

3,221

2,874

2,515

2,477

2,292

2,072

38.16

37.83

37.00

36.76

36.30

35.65

34.31

33.63

33.14

30.94

30.52

30.00

28.03

27.83

27.64

27.20

25.05

24.88

24.63

24.24

21.94

21.87

21.69

45,438

39,156

15,597

13,301

11,236

9,423

11,360

9,066

7,799

8,175

6,850

5,455

6,630

5,784

5,183

4,383

4,505

3,932

3,434

2,915

2,943

2,692

2,389

2,161

1,871

1,014

870.8

739.0

621.4

773.3

620.1

534.7

610.1

513.7

411.4

518.4

454.5

408.6

346.5

391.4

343.4

301.0

256.1

279.2

256.4

228.3

9.59

9.46

6.51

6.42

6.27

6.07

6.27

6.06

5.90

5.71

5.58

5.40

5.53

5.46

5.39

5.24

5.03

4.97

4.88

4.75

4.60

4.57

4.51

17,665

15,477

12,570

10,942

9,535

8,351

9,155

7,640

6,808

7,167

6,198

5,156

5,631

5,000

4,558

3,994

4,142

3,676

3,281

2,881

2,828

2,612

2,360

3,341

2,890

1,601

1,371

1,163

982.0

1,212

973.8

841.9

958.6

807.5

647.2

811.4

710.2

638.2

542.4

611.4

535.4

469.3

400.2

435.8

399.4

355.6

494.2

437.3

368.3

322.8

285.6

255.9

288.6

246.8

224.0

250.6

220.4

187.2

216.8

194.1

178.4

159.5

178.2

159.3

143.9

128.9

138.9

128.7

117.4

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

Ix
in.4

Sx
in.3

rx
in.

Iy
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W36 x 161/2

W36 x 12

W33 x 111/2

W30 x 101/2

W27 x 10

W24 x 9

W21 x 81/4

 x 260LBS

 x 230LBS

 x 194LBS

 x 170LBS

 x 150LBS

 x 135LBS

 x 152LBS

 x 130LBS

 x 118LBS

 x 132LBS

 x 116LBS

x 99LBS

x 114LBS

x 102LBS

x 94LBS

x 84LBS

x 94LBS

x 84LBS

x 76LBS

x 68LBS

x 73LBS

x 68LBS

x 62LBS

36.26

35.90

36.49

36.17

35.85

35.55

33.49

33.09

32.86

30.31

30.01

29.65

27.29

27.09

26.92

26.71

24.31

24.10

23.92

23.73

21.24

21.13

20.99

16.55

16.47

12.15

12.03

11.98

11.95

11.57

11.51

11.48

10.55

10.50

10.45

10.07

10.02

9.990

9.960

9.065

9.020

8.990

8.965

8.295

8.270

8.240

1.440

1.260

1.260

1.100

0.940

0.790

1.055

0.855

0.740

1.000

0.850

0.670

0.930

0.830

0.745

0.640

0.875

0.770

0.680

0.585

0.740

0.685

0.615

0.840

0.760

0.765

0.680

0.625

0.600

0.635

0.580

0.550

0.615

0.565

0.520

0.570

0.515

0.490

0.460

0.515

0.470

0.440

0.415

0.455

0.430

0.400

0.95

0.95

0.75

0.75

0.75

0.75

0.70

0.70

0.70

0.65

0.65

0.65

0.60

0.60

0.60

0.60

0.50

0.50

0.50

0.50

0.50

0.50

0.50

17,269

15,022

12,140

10,498

9,039

7,801

8,157

6,709

5,901

5,765

4,933

3,995

4,085

3,622

3,271

2,846

2,699

2,367

2,099

1,829

1,603

1,481

1,330

952.5

836.9

665.4

580.5

504.3

438.9

487.1

405.5

359.1

380.4

328.8

269.5

299.4

267.4

243.0

213.1

222.0

196.5

175.5

154.1

151.0

140.2

126.7

15.03

14.90

14.58

14.48

14.30

14.01

13.50

13.23

13.05

12.18

12.01

11.72

11.04

10.98

10.88

10.72

9.87

9.79

9.69

9.55

8.64

8.60

8.54

1,090

939.7

378.1

320.2

269.8

225.4

272.8

217.9

187.1

196.1

164.3

127.8

158.7

139.3

124.1

105.6

108.9

94.40

82.53

70.41

70.57

64.73

57.47

131.7

114.1

62.24

53.23

45.07

37.73

47.17

37.86

32.60

37.18

31.30

24.46

31.53

27.82

24.84

21.21

24.03

20.93

18.36

15.71

17.02

15.65

13.95

3.78

3.73

2.57

2.53

2.47

2.38

2.47

2.39

2.32

2.25

2.19

2.10

2.18

2.15

2.12

2.07

1.98

1.95

1.92

1.87

1.81

1.80

1.77

1,077

943.3

768.2

668.4

581.4

509.4

558.6

466.5

414.8

437.4

378.4

312.2

342.9

305.4

277.9

244.4

253.8

224.2

200.5

176.6

172.3

159.9

144.4

203.6

176.2

98.24

83.77

70.95

59.69

73.92

59.46

51.32

58.44

49.23

38.64

49.35

43.43

38.82

33.20

37.53

32.64

28.64

24.55

26.55

24.41

21.74

76.50

67.60

57.00

50.00

44.20

39.70

44.70

38.30

34.70

38.90

34.20

29.10

33.50

30.00

27.70

24.80

27.70

24.70

22.40

20.10

21.50

20.00

18.30

X X d

Y

Y

tw
t f

b

R
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Sizes and Section Properties5

Web
Thick-

ness tw,
mm

Flange
Thick-
ness tf,

mm

Corner
Radius

mm

Area A,
cm2

Depth d,
mm

Width bf,
mm

Plastic
Modulus

Section
Designation Axis X-X Axis Y-Y

Elastic Properties

lx
cm4

Sx
cm3

rx
cm

ly
cm4

Sy
cm3

ry
cm

Zx
cm3

Zy
cm3

Serial Size
mm

Mass Per
Unit Length

kg/m

356 x 406

356 x 368

305 x 305

356 x 368

305 x 305

633.9

551.0

467.0

393.0

339.9

287.1

235.1

201.9

152.9

282.9

240.0

198.1

158.1

136.9

117.9

96.9

173.9

152.0

133.0

108.9

186.0

149.1

110.0

78.9

474.6

455.6

136.6

419.0

406.4

393.6

381.0

374.6

362.0

365.3

352.5

339.9

327.1

320.5

314.5

307.9

361.4

356.4

352.0

346.4

328.3

318.5

307.9

299.3

424.0

418.5

412.2

407.0

403.0

399.0

394.8

374.7

370.5

322.2

318.4

314.5

311.2

309.2

307.4

305.3

378.5

376.0

373.8

371.0

320.9

316.0

310.7

306.4

47.6

42.1

35.8

30.6

26.6

22.6

18.4

16.5

12.3

26.8

23.0

19.1

15.8

13.8

12.0

9.9

20.3

17.8

15.6

12.8

25.5

20.6

15.3

11.0

77.0

67.5

58.0

49.2

42.9

36.5

30.2

27.0

20.7

44.1

37.7

31.4

25.0

21.7

18.7

15.4

20.4

17.9

15.7

12.9

25.6

20.7

15.4

11.1

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

15.2

274,845

226,938

8,729

146,618

122,543

99,875

79,085

66,261

48,589

78,872

64,202

50,904

38,747

32,814

27,672

22,249

51,009

43,971

37,983

30,631

42,609

33,067

23,562

16,444

11,582

9,962

1,278

6,998

6,031

5,075

4,151

3,538

2,684

4,318

3,643

2,995

2,369

2,048

1,760

1,445

2,823

2,468

2,158

1,769

2,596

2,076

1,531

1,099

18.45

17.98

4.23

17.11

16.82

16.53

16.25

16.05

15.79

14.79

14.49

14.20

13.87

13.72

13.57

13.42

15.18

15.07

14.98

14.86

13.41

13.20

12.97

12.79

98,125

82,671

67,719

55,367

46,853

38,677

30,993

23,688

17,553

24,635

20,315

16,299

12,569

10,700

9,059

7,308

18,463

15,877

13,680

10,987

14,143

10,910

7,709

5,326

4,629

3,951

3,286

2,721

2,325

1,939

1,570

1,264

947.5

1,529

1,276

1,037

807.8

692.1

589.4

478.7

975.6

844.5

731.9

592.3

881.5

690.5

496.2

 347.7

11.02

10.85

11.79

10.52

10.40

10.28

10.17

9.60

9.49

8.27

8.15

8.04

7.90

7.83

7.77

7.69

9.13

9.05

8.99

8.90

7.73

7.58

7.42

7.28

14,235

12,076

1,884

8,222

6,999

5,812

4,687

3,972

2,965

5,105

4,247

3,440

2,680

2,297

1,958

1,592

3,186

2,767

2,406

1,956

3,003

2,370

1,720

1,218

7,108

6,058

4,938

4,154

3,544

2,949

2,383

1,920

1,435

2,342

1,951

1,581

1,230

1,053

895.4

726.1

1,497

1,293

1,119

902.9

1,366

1,066

761.7

531.2

807.5

701.9

487.5

500.6

433.0

365.7

299.4

257.2

194.8

360.4

305.8

252.4

201.4

174.4

150.2

123.4

221.5

193.7

169.4

138.7

236.9

189.9

140.1

100.5

Thick-
ness tf,

in.

Web
Thick-

ness tw,
in.

Corner
Radius

in.

Area A,
in.2

Depth d,
in. Width bf,

in.

Plastic
ModulusSection

Designation
in.

Axis X-X Axis Y-Y

Elastic PropertiesFlange

Ix
in.4

Sx
in.3

rx
in.

Iy
in.4

Sy
in.3

ry
in.

Zx
in.3

Zy
in.3

W14 x 16

W14 x 141/2

W12 x 12

W14 x 141/2

W12 x 12

 x 426LBS

  x 370LBS

 x 314LBS

 x 264LBS

 x 228LBS

 x 193LBS

 x 158LBS

 x 136LBS

 x 103LBS

x 190LBS

x 161LBS

x 133LBS

x 106LBS

x 92LBS

x 79LBS

x 65LBS

x 117LBS

x 102LBS

x 89LBS

x 73LBS

x 125LBS

x 100LBS

x 74LBS

x 53LBS

18.67

17.92

17.19

16.50

16.00

15.48

15.00

14.75

14.25

14.38

13.88

13.38

12.89

12.62

12.38

12.12

14.21

14.01

13.83

13.61

12.93

12.54

12.13

11.78

16.70

16.48

16.24

16.03

15.87

15.71

15.55

14.74

14.58

12.67

12.52

12.37

12.22

12.16

12.08

12.00

14.89

14.79

14.70

14.59

12.62

12.43

12.22

12.05

3.035

2.660

2.283

1.938

1.688

1.440

1.188

1.063

0.813

1.735

1.486

1.236

0.990

0.856

0.735

0.605

0.805

0.705

0.615

0.505

1.009

0.815

0.610

0.435

1.875

1.655

1.415

1.205

1.045

0.890

0.730

0.660

0.495

1.060

0.905

0.755

0.610

0.545

0.470

0.390

0.805

0.705

0.615

0.505

1.009

0.815

0.605

0.435

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

6,595

5,442

4,399

3,526

2,942

2,398

1,901

1,593

1,166

1,892

1,542

1,221

933.3

788.9

662.4

532.7

1,224

1,053

904.0

728.7

1,024

793.8

569.1

393.2

706.5

607.3

511.9

427.4

367.8

309.8

253.4

216.0

163.6

263.1

222.2

182.5

144.8

125.0

107.0

87.91

172.2

150.3

130.7

107.1

158.5

126.6

93.83

66.75

7.26

7.07

6.90

6.74

6.62

6.50

6.40

6.31

6.21

5.82

5.70

5.59

5.47

5.40

5.34

5.28

5.96

5.92

5.88

5.84

5.28

5.19

5.11

5.03

2,361

1,988

1,631

1,331

1,125

931.4

745.0

567.8

419.7

589.4

486.3

389.9

301.4

256.4

216.1

174.3

443.1

380.2

325.6

261.3

339.0

261.1

185.6

126.8

282.8

241.3

201.0

166.1

141.8

118.6

95.82

77.04

57.59

93.03

77.71

63.07

49.32

42.19

35.78

29.06

59.54

51.43

44.31

35.83

53.73

42.03

30.38

21.06

4.34

4.27

4.20

4.14

4.10

4.05

4.0

3.77

3.72

3.25

3.20

3.16

3.11

3.08

3.05

3.02

3.59

3.56

3.53

3.49

3.04

2.98

2.92

2.86

868.5

736.3

610.8

502.2

426.8

354.8

286.1

242.7

180.9

311.2

259.1

209.7

163.8

140.3

119.0

96.85

194.5

168.6

145.7

118.5

183.4

144.6

105.5

74.03

434.4

369.9

307.5

253.7

216.1

180.4

145.5

117.0

87.24

142.5

118.8

96.20

75.07

64.17

54.34

44.08

91.39

78.77

67.73

54.64

83.31

64.89

46.64

32.18

125.0

109.0

92.30

77.63

67.06

56.80

46.47

39.98

30.26

55.80

47.38

39.11

31.20

27.06

23.20

19.10

34.40

30.00

26.10

21.40

36.78

29.45

21.80

15.50

Inch Sizes mm Sizes (Reference)

(3) Wide Flange Shapes (BS Inch Series)



20 21

(4) Wide Flange Shapes (JIS G 3192 Metric Series) (5) Structural Tees (JIS G 3192 Metric Series)

Nominal 
Size

Section dimensions 
mm

Moment of Inertia
cm4

Radius of Gyration
cm

Performance
of section

for bending stress

Modulus of section
cm3

Sectional
area
cm2

Unit
weight
kg/m

100   100

125   125

150   150

175   175

200   200

250   250

300   300

350   350

400
   

400

150   100

200   150

250   175

300   200

350   250

400   300

450   300

500   300

600   300

700   300

800   300

900   300

150   75  

175   90  

200   100

250   125

300   150

350   175

400   200

450   200

500   200

600   200

100

125

150

175

200

250

300

350

100

150

175

200

250

300

300

300

300

300

300

75

90

100

125

150

175

200

200

200

200

6   

6.5

7   

7.5

8   

9   

10   

12   

6   

6   

7   

8   

9   

10   

11   

11   

12   

13   

14   

5   

5   

5.5

6   

6.5

7   

8   

9   

10   

11   

100

125

150

175

200

250

300

350

148

194

244

294

340

390

440

488

588

700

800

150

175

200

250

300

350

400

450

500

600
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Note : Size marked * is of a specially rolled steel which is not manufactured usually.  If you want the product of that size, consult with us beforehand.

400
405
407
417
432

13   
18   
20   
30   
45   

400
414
428
458
498

299
300
302
303

15
16
18
19

8

9

10

11

12

14

15

19

9

9

11

12

14

16

18

18

20

24

26

7

8

8

9

9

11

13

14

16

17

21
28
35
50
70

23
28
34
37

890
900
912
918*

H B lx ly ix iy Zx Zy ibt1 t2 r

8

8

8

13

13

13

13

13

8

8

13

13

13

13

13

13

13

18

18

8

8

8

8

13

13

13

13

13

13

22
22
22
22
22

18
18
18
18

21.59

30.00

39.65

51.42

63.53

91.43

118.4  

171.9  

    

26.35

38.11

55.49

71.05

99.53

133.2  

153.9  

159.2  

187.2  

231.5  

263.5  

17.85

22.90

26.67

36.97

46.78

62.91

83.37

95.43

112.2  

131.7  

218.7  
295.4  
360.7  
528.6  
770.1  

266.9  
305.8  
360.1  
387.4  

16.9

23.6

31.1

40.4

49.9

71.8

93.0

135   

    

20.7

29.9

43.6

55.8

78.1

105   

121   

125   

147   

182   

207   

14.0

18.0

20.9

29.0

36.7

49.4

65.4

74.9

88.2

103   

172   
232   
283   
415   
605   

   

378

839

1,620

2,900

4,720

10,700

20,200

39,800

1,000

2,630

6,040

11,100

21,200

37,900

54,700

68,900

114,000

197,000

286,000

666

1,210

1,810

3,960

7,210

13,500

23,500

32,900

46,800

75,600

66,600
92,800

119,000
187,000
298,000

   

210   
240   
283   
304   

339,000
404,000
491,000
535,000

134   

293   

563   

984   

1,600   

3,650   

6,750   

13,600   

      

150   

507   

984   

1,600   

3,650   

7,200   

8,110   

8,110   

9,010   

10,800   

11,700   

49.5

97.5

134   

294   

508   

984   

1,740   

1,870   

2,140   

2,270   

22,400
31,000
39,400
60,500
94,400

10,300   
12,600   
15,700   
17,200   

75.6

134   

216   

331   

472   

860   

1,350   

2,280   

      

135   

271   

495   

756   

1,250   

1,940   

2,490   

2,820   

3,890   

5,640   

7,160   

  

88.8

138   

181   

317   

481   

771   

1,170   

1,460   

1,870   

2,520   

3,330
4,480
5,570
8,170

12,000

7,610   
8,990   

10,800   
11,700   

26.7

46.9

75.1

112   

160   

292   

450   

776   

      

30.1

67.6

112   

160   

292   

480   

540   

540   

601   

721   

781   

  

13.2

21.7

26.7

47.0

67.7

112   

174   

187   

214   

227   

1,120
1,530
1,930
2,900
4,370

687   
842   

1,040   
1,140   

2.75 

3.45 

4.15 

4.80 

5.50 

6.91 

8.28 

9.71 

2.71 

4.09 

4.72 

5.38 

6.79 

8.19 

8.16 

8.10 

8.01 

7.95 

7.87 

1.96 

2.39 

2.63 

3.30 

3.87 

4.60 

5.29 

5.23 

5.20 

5.09 

11.0
11.2
11.4
11.8
12.3

7.59 
7.75 
7.90 
7.96 

4.18   

5.29   

6.40   

7.50   

8.62   

10.8     

13.1     

15.2     

      

6.17   

8.30   

10.4     

12.5     

14.6     

16.9     

18.9     

20.8     

24.7     

29.2     

33.0     

6.11   

7.26   

8.23   

10.4     

12.4     

14.6     

16.8     

18.6     

20.4     

24.0     

17.5  
17.7  
18.2  
18.8  
19.7  

35.6     
36.4     
36.9     
37.2     

2.49   

3.13   

3.77   

4.37   

5.02   

6.32   

7.55   

8.89   

      

2.39   

3.65   

4.21   

4.75   

6.05   

7.35   

7.26   

7.14   

6.94   

6.83   

6.67   

1.66   

2.06   

2.24   

2.82   

3.29   

3.96   

4.56   

4.43   

4.36   

4.16   

10.1  
10.2  
10.4  
10.7  
11.1  

6.20   
6.43   
6.59   
6.67   

2.49   

3.13   

3.77   

4.37   

5.02   

6.32   

7.55   

8.89   

      

2.39   

3.65   

4.21   

4.75   

6.05   

7.35   

7.26   

7.14   

6.94   

6.83   

6.67   

1.66   

2.06   

2.24   

2.82   

3.29   

3.96   

4.56   

4.43   

4.36   

4.16   

10.1  
10.2  
10.4  
10.7  
11.1  

6.20   
6.43   
6.59   
6.67   

3.44   

3.84   

4.15   

4.36   

4.59   

4.93   

5.52   

5.11   

4.46   

5.87   

5.99   

6.59   

6.60   

6.66   

6.65   

7.32   

7.85   

7.73   

8.08   

  

5.60   

5.81   

6.57   

7.33   

8.61   

8.35   

8.13   

8.40   

8.13   

8.98   

5.25
4.10
3.42
2.58
2.03

9.83   
8.31   
7.01   
6.52   

Nominal 
Size

Section dimensions 
mm

Moment of Inertia
cm4

Radius of Gyration
cm

Size and
Section

Properties
Cx
cm

Modulus of section
cm3

Sectional
area
cm2

Unit
weight
kg/m

  50   100

62.5   125 

  75   150

87.5   175 

100   200

125   250

150   300

175   350

200
   

400

  75   100

100   150

125   175

150   200

175   250

200   300

225   300

250   300

300   300

350   300

400   300

450   300

75   75

87.5   90   

100   100

125   125

150   150

175   175

200   200

225   200

250   200

300   200

100

125

150

175

200

250

300

350

100

150

175

200

250

300

300

300

300

300

300

75

90

100

125

150

175

200

200

200

200

6   

6.5

7   

7.5

8   

9   

10   

12   

6   

6   

7   

8   

9   

10   

11   

11   

12   

13   

14   

5   

5   

5.5

6   

6.5

7   

8   

9   

10   

11   
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Note : Size marked* is of a specially rolled steel which is not manufactured usually. If you want the product of that size, consult with us beforehand.

400
405
407
417
432

13   
18   
20   
30   
45   

299
300
302
303

15
16
18
19

8

9

10

11

12

14

15

19

9

9

11

12

14

16

18

18

20

24

26

7

8

8

9

9

11

13

14

16

17

21
28
35
50
70

23
28
34
37

50   

62.5

75   

87.5

100   

125   

150   

175   

 

74   

97   

122   

147   

170   

195   

220   

244   

294   

350   

400   

75   

 87.5

100   

125   

150   

175   

200   

225   

250   

300   

200
207
214
229
249

445
450
456
459*

H B lx ly ix iy Zx Zyt1 t2 r

8

8

8

13

13

13

13

13

8

8

13

13

13

13

13

13

13

18

18

8

8

8

8

13

13

13

13

13

13

22
22
22
22
22

18
18
18
18

10.79  

15.00  

19.82  

25.71  

31.77  

45.72  

59.23  

85.95  

       

13.17  

19.05  

27.75  

35.53  

49.77  

66.63  

76.95  

79.59  

93.61  

115.8    

131.8    

           8.925

11.45  

13.33  

18.48  

23.39  

31.96  

41.69  

47.72  

56.13  

65.86  

109.3    
147.7    
180.3    
264.3    
385.0    

133.5    
152.9    
180.0    
193.7    

8.47

11.8  

15.6  

20.2  

24.9  

35.9  

46.5  

67.5  

10.3  

15.0  

21.8  

27.9  

39.1  

52.3  

60.4  

62.4  

 73.5  

90.9  

103     

   

7.01

8.99

10.5  

14.5  

18.4  

24.7  

32.7  

37.5  

44.1  

51.7  

85.8  
116     
142     
207     
302     

105     
120     
141     
152     

66.8

147   

282   

492   

801   

1,820   

3,380   

6,790   

75.2

253   

492   

801   

1,820   

3,600   

4,050   

4,050   

4,500   

5,410   

5,860   

24.7

48.7

66.9

147   

254   

492   

868   

935   

1,070   

1,140   

11,200
15,500
19,700
30,300
47,200

5,140   
6,320   
7,830   
8,600   

25,900
29,100
34,100
36,700

16.1

35.0

66.4

115   

184   

412   

798   

1,520   

51.7

124   

288   

571   

1,020   

1,730   

2,680   

3,610   

6,680   

12,000   

18,700   

42.6

70.6

114   

248   

464   

814   

1,390   

2,150   

3,200   

5,770   

2,480
3,620
4,380
7,470

13,200

1.00

1.19

1.37

1.55

1.73

2.08

2.47

2.87

1.56

1.80

2.28

2.85

3.11

3.43

4.09

4.72

6.17

7.63

9.27

3.21
3.68
3.90
4.85
6.13

11.7
11.4
11.3
11.4

13.4  

23.5  

37.5  

56.2  

80.1  

146     

225     

388     

    

15.0  

33.8  

56.2  

80.1  

146     

240     

270     

270     

300     

361     

391     

  

   6.60

10.8  

13.4  

23.5  

33.8  

56.2  

86.8  

93.5  

107     

114     

560     
766     
967     

1,450     
2,180     

344     
421     
518     
568     

4.03

6.91

10.8  

15.9  

22.3  

39.5  

63.7  

104     

8.84

15.8  

29.1  

48.2  

73.2  

108     

150     

184     

288     

438     

610     

7.46

10.4  

14.8  

25.6  

40.0  

59.3  

88.6  

124     

169     

262     

147     
213     
250     
414     
706     

789     
865     
997     

1,060     

H

Y

Y

X X

B

t1

Cx

t2

HX

Y

Y

X

r

B

t1

t2

1.22   

1.53   

1.83   

2.11   

2.41   

3.00   

3.67   

4.20   

      

1.98   

2.56   

3.22   

4.01   

4.52   

5.09   

5.90   

6.74   

8.45   

10.2     

11.9     

2.18   

2.48   

2.93   

3.66   

4.45   

5.09   

5.78   

6.71   

7.55   

9.36   

4.76
4.95
4.93
5.32
5.87

13.9     
13.8     
13.8     
13.8     

Sizes and Section Properties5

1.79

1.93

2.31

2.81

3.41

3.76

4.26

5.19

6.03

7.95
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Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

700 x 500

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

993

962

933

952

922

893

863

911

882

853

823

842

812

783

754

772

744

715

686

704

676

647

619

636

609

581

570

542

515

504

477

450

439

412

385

374

348

667

647

627

640

620

600

580

612

593

573

553

566

546

526

507

519

500

481

461

473

454

435

416

427

409

391

383

364

346

339

321

302

295

277

259

251

234

1,265

1,226

1,188

1,213

1,175

1,137

1,099

1,161

1,123

1,086

1,048

1,072

1,035

997.8

960.8

983.8

947.3

910.8

874.3

896.8

860.8

824.8

788.8

810.8

775.3

739.8

725.8

690.8

655.8

641.8

607.3

572.8

558.8

524.8

490.8

476.8

443.3

770

770

770

760

760

760

760

750

750

750

750

740

740

740

740

730

730

730

730

720

720

720

720

710

710

710

700

700

700

690

690

690

680

680

680

670

670

70

65

60

70

65

60

55

70

65

60

55

65

60

55

50

60

55

50

45

55

50

45

40

50

45

40

45

40

35

40

35

30

35

30

25

30

25

520

515

510

520

515

510

505

520

515

510

505

515

510

505

500

510

505

500

495

505

500

495

490

500

495

490

495

490

485

490

485

480

485

480

475

480

475

80

80

80

75

75

75

75

70

70

70

70

65

65

65

65

60

60

60

60

55

55

55

55

50

50

50

45

45

45

40

40

40

35

35

35

30

30

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

1,130,000

1,110,000

1,090,000

1,060,000

1,040,000

1,020,000

1,000,000

982,000

965,000

947,000

929,000

893,000

876,000

859,000

842,000

807,000

791,000

775,000

759,000

725,000

709,000

694,000

678,000

645,000

630,000

615,000

569,000

555,000

540,000

495,000

482,000

468,000

425,000

412,000

399,000

357,000

345,000

189,000

184,000

178,000

178,000

172,000

167,000

162,000

166,000

161,000

156,000

151,000

149,000

145,000

140,000

136,000

134,000

130,000

126,000

122,000

119,000

115,000

112,000

108,000

105,000

102,000

98,400

91,500

88,600

85,800

78,800

76,300

73,900

66,800

64,700

62,600

55,500

53,700

7,280

7,130

6,980

6,830

6,690

6,550

6,410

6,380

6,250

6,120

5,990

5,800

5,680

5,560

5,440

5,250

5,140

5,030

4,920

4,710

4,610

4,510

4,420

4,190

4,100

4,020

3,700

3,620

3,540

3,220

3,150

3,080

2,750

2,690

2,640

2,310

2,260

35,400

34,600

33,900

33,400

32,700

32,000

31,200

31,400

30,700

30,000

29,300

28,800

28,100

27,400

26,800

26,300

25,600

24,900

24,300

23,800

23,100

22,500

21,800

21,300

20,700

20,100

18,900

18,300

17,700

16,600

16,000

15,400

14,400

13,800

13,200

12,200

11,600

11,600

11,300

11,000

10,900

10,600

10,300

10,000

10,200

9,950

9,670

9,410

9,290

9,020

8,770

8,520

8,370

8,130

7,900

7,680

7,490

7,270

7,060

6,860

6,650

6,450

6,260

5,840

5,660

5,490

5,060

4,900

4,760

4,320

4,180

4,050

3,610

3,490

12.2

12.2

12.2

12.1

12.1

12.1

12.1

12.0

12.0

12.0

12.0

11.8

11.8

11.9

11.9

11.7

11.7

11.7

11.8

11.5

11.6

11.6

11.7

11.4

11.4

11.5

11.2

11.3

11.4

11.1

11.2

11.4

10.9

11.1

11.3

10.8

11.0

29,400

28,900

28,400

27,800

27,300

26,800

26,400

26,200

25,700

25,300

24,800

24,100

23,700

23,200

22,800

22,100

21,700

21,200

20,800

20,100

19,700

19,300

18,800

18,200

17,800

17,300

16,300

15,800

15,400

14,400

14,000

13,600

12,500

12,100

11,700

10,700

10,300

29.9

30.1

30.4

29.5

29.7

29.9

30.2

29.1

29.3

29.5

29.8

28.9

29.1

29.3

29.6

28.6

28.9

29.2

29.5

28.4

28.7

29.0

29.3

28.2

28.5

28.8

28.0

28.3

28.7

27.8

28.2

28.6

27.6

28.0

28.5

27.4

27.9

cm4

I S r I S Zpx

X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size

H
t1
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B
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Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

H
t1

t2

B

r

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

500 x 500

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

906

882

858

834

810

786

762

865

842

818

794

771

747

723

824

801

778

755

731

708

685

761

738

715

692

669

647

698

675

653

631

608

586

563

636

614

592

570

548

525

574

553

531

509

609

593

577

561

544

528

512

581

566

550

534

518

502

486

554

538

523

507

491

476

460

511

496

481

465

450

435

469

454

439

424

409

394

378

427

413

398

383

368

353

386

372

357

342

1,154

1,124

1,093

1,062

1,032

1,001

970.6

1,102

1,072

1,042

1,012

981.8

951.7

921.6

1,050

1,021

991.0

961.4

931.8

902.2

872.6

969.1

940.0

910.9

881.8

852.7

823.6

889.0

860.4

831.8

803.2

774.6

746.0

717.4

809.9

781.8

753.7

725.6

697.5

669.4

731.8

704.2

676.6

649.0

612

612

612

612

612

612

612

602

602

602

602

602

602

602

592

592

592

592

592

592

592

582

582

582

582

582

582

572

572

572

572

572

572

572

562

562

562

562

562

562

552

552

552

552

70

65

60

55

50

45

40

70

65

60

55

50

45

40

70

65

60

55

50

45

40

65

60

55

50

45

40

60

55

50

45

40

35

30

55

50

45

40

35

30

50

45

40

35

520

515

510

505

500

495

490

520

515

510

505

500

495

490

520

515

510

505

500

495

490

515

510

505

500

495

490

510

505

500

495

490

485

480

505

500

495

490

485

480

500

495

490

485

80

80

80

80

80

80

80

75

75

75

75

75

75

75

70

70

70

70

70

70

70

65

65

65

65

65

65

60

60

60

60

60

60

60

55

55

55

55

55

55

50

50

50

50

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

650,000

640,000

631,000

621,000

612,000

602,000

593,000

602,000

593,000

584,000

575,000

566,000

556,000

547,000

556,000

547,000

538,000

530,000

521,000

512,000

504,000

503,000

494,000

486,000

478,000

470,000

461,000

452,000

444,000

436,000

429,000

421,000

413,000

405,000

404,000

396,000

389,000

381,000

374,000

367,000

357,000

350,000

343,000

336,000

189,000

183,000

178,000

172,000

167,000

162,000

157,000

177,000

172,000

167,000

162,000

157,000

152,000

147,000

165,000

160,000

156,000

151,000

146,000

142,000

138,000

149,000

145,000

140,000

136,000

132,000

128,000

134,000

129,000

126,000

122,000

118,000

114,000

111,000

119,000

115,000

112,000

108,000

105,000

102,000

105,000

101,000

98,300

95,300

7,260

7,120

6,970

6,830

6,690

6,550

6,410

6,810

6,670

6,540

6,400

6,270

6,140

6,010

6,360

6,230

6,100

5,980

5,850

5,730

5,610

5,790

5,670

5,550

5,440

5,320

5,210

5,240

5,130

5,020

4,920

4,810

4,710

4,610

4,700

4,600

4,510

4,410

4,320

4,230

4,190

4,100

4,010

3,930

25,800

25,400

24,900

24,400

24,000

23,500

23,000

24,300

23,800

23,400

22,900

22,400

22,000

21,500

22,700

22,300

21,800

21,400

21,000

20,500

20,100

20,800

20,300

19,900

19,500

19,100

18,600

18,900

18,500

18,000

17,600

17,200

16,800

16,400

17,000

16,600

16,200

15,800

15,400

15,000

15,200

14,900

14,500

14,100

11,400

11,100

10,800

10,600

10,300

10,000

9,800

10,700

10,400

10,200

9,920

9,680

9,430

9,200

10,000

9,780

9,530

9,290

9,050

8,820

8,600

9,120

8,880

8,650

8,430

8,210

8,000

8,230

8,010

7,800

7,600

7,400

7,210

7,030

7,370

7,180

6,980

6,800

6,620

6,450

6,550

6,370

6,200

6,030

12.8

12.8

12.8

12.7

12.7

12.7

12.7

12.7

12.7

12.6

12.6

12.6

12.6

12.6

12.6

12.5

12.5

12.5

12.5

12.5

12.6

12.4

12.4

12.4

12.4

12.4

12.5

12.3

12.3

12.3

12.3

12.3

12.4

12.4

12.1

12.1

12.2

12.2

12.3

12.3

12.0

12.0

12.1

12.1

21,200

20,900

20,600

20,300

20,000

19,700

19,400

20,000

19,700

19,400

19,100

18,800

18,500

18,200

18,800

18,500

18,200

17,900

17,600

17,300

17,000

17,300

17,000

16,700

16,400

16,100

15,900

15,800

15,500

15,300

15,000

14,700

14,400

14,200

14,400

14,100

13,800

13,600

13,300

13,000

12,900

12,700

12,400

12,200

23.7

23.9

24.0

24.2

24.3

24.5

24.7

23.4

23.5

23.7

23.8

24.0

24.2

24.4

23.0

23.1

23.3

23.5

23.6

23.8

24.0

22.8

22.9

23.1

23.3

23.5

23.7

22.5

22.7

22.9

23.1

23.3

23.5

23.8

22.3

22.5

22.7

22.9

23.2

23.4

22.1

22.3

22.5

22.8

cm4

I S r I S Zpx

X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size
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Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

H
t1

t2

B

r

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

500 x 500

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

488

466

514

493

471

450

429

454

433

412

392

371

395

375

354

334

337

317

297

277

280

260

240

204

328

313

345

331

317

302

288

305

291

277

263

249

265

252

238

224

227

213

200

186

188

175

161

137

621.4

593.8

654.7

627.6

600.5

573.4

546.3

578.6

552.0

525.4

498.8

472.2

503.5

477.4

451.3

425.2

429.4

403.8

378.2

352.6

356.3

331.2

306.1

259.6

552

552

542

542

542

542

542

532

532

532

532

532

522

522

522

522

512

512

512

512

502

502

502

492

30

25

45

40

35

30

25

40

35

30

25

20

35

30

25

20

30

25

20

15

25

20

15

15

480

475

495

490

485

480

475

490

485

480

475

470

485

480

475

470

480

475

470

465

475

470

465

465

50

50

45

45

45

45

45

40

40

40

40

40

35

35

35

35

30

30

30

30

25

25

25

20

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

329,000

322,000

313,000

307,000

300,000

293,000

287,000

271,000

265,000

259,000

253,000

246,000

231,000

225,000

220,000

214,000

193,000

188,000

182,000

177,000

157,000

152,000

147,000

118,000

92,300

89,400

91,400

88,500

85,800

83,100

80,500

78,700

76,300

73,900

71,500

69,300

66,700

64,600

62,600

60,600

55,400

53,700

52,000

50,300

44,700

43,300

41,900

33,500

3,850

3,760

3,690

3,610

3,540

3,460

3,390

3,210

3,140

3,080

3,010

2,950

2,750

2,690

2,640

2,580

2,310

2,260

2,210

2,160

1,880

1,840

1,800

1,440

13,700

13,300

13,500

13,100

12,800

12,400

12,000

11,800

11,500

11,100

10,800

10,400

10,200

9,840

9,500

9,160

8,600

8,270

7,950

7,620

7,070

6,750

6,440

5,280

5,870

5,720

5,760

5,600

5,440

5,300

5,160

5,000

4,860

4,720

4,590

4,470

4,270

4,150

4,030

3,920

3,570

3,470

3,370

3,280

2,900

2,820

2,740

2,200

12.2

12.3

11.8

11.9

12.0

12.0

12.1

11.7

11.8

11.9

12.0

12.1

11.5

11.6

11.8

11.9

11.4

11.5

11.7

11.9

11.2

11.4

11.7

11.4

11,900

11,700

11,600

11,300

11,100

10,800

10,600

10,200

9,960

9,730

9,490

9,260

8,870

8,640

8,410

8,180

7,550

7,340

7,120

6,900

6,270

6,060

5,850

4,800

23.0

23.3

21.9

22.1

22.4

22.6

22.9

21.7

21.9

22.2

22.5

22.8

21.4

21.7

22.1

22.4

21.2

21.6

21.9

22.4

21.0

21.4

21.9

21.3

cm4

I S r I S Zpx

X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size
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Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

H
t1

t2

B

r

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

400 x 400

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

1,192

1,168

1,145

1,155

1,131

1,108

1,084

1,117

1,094

1,072

1,048

1,025

1,080

1,057

1,035

1,012

989

966

1,042

1,020

998

976

953

931

909

1,005

983

962

940

918

896

874

852

968

946

925

903

882

860

838

817

795

930

909

801

785

770

776

760

745

729

751

735

721

704

698

726

710

696

680

665

649

700

686

671

656

641

626

611

675

661

647

632

617

602

587

573

651

636

622

607

593

578

563

549

534

625

611

1,519

1,488

1,458

1,471

1,441

1,411

1,381

1,423

1,394

1,365

1,335

1,306

1,376

1,347

1,318

1,289

1,260

1,231

1,328

1,300

1,271

1,243

1,214

1,186

1,158

1,280

1,252

1,225

1,197

1,169

1,141

1,113

1,085

1,233

1,205

1,178

1,150

1,123

1,096

1,068

1,041

1,013

1,185

1,158

608

608

608

598

598

598

598

588

588

588

588

588

578

578

578

578

578

578

568

568

568

568

568

568

568

558

558

558

558

558

558

558

558

548

548

548

548

548

548

548

548

548

538

538

90

85

80

90

85

80

75

90

85

80

75

70

90

85

80

75

70

65

90

85

80

75

70

65

60

90

85

80

75

70

65

60

55

90

85

80

75

70

65

60

55

50

90

85

477

472

467

477

472

467

462

477

472

467

462

457

477

472

467

462

457

452

477

472

467

462

457

452

447

477

472

467

462

457

452

447

442

477

472

467

462

457

452

447

442

437

477

472

125

125

125

120

120

120

120

115

115

115

115

115

110

110

110

110

110

110

105

105

105

105

105

105

105

100

100

100

100

100

100

100

100

95

95

95

95

95

95

95

95

95

90

90

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

747,000

737,000

728,000

703,000

694,000

686,000

677,000

661,000

653,000

644,000

636,000

628,000

621,000

613,000

605,000

597,000

589,000

581,000

582,000

574,000

566,000

559,000

551,000

544,000

536,000

544,000

537,000

529,000

522,000

515,000

508,000

500,000

493,000

507,000

501,000

494,000

487,000

480,000

473,000

466,000

459,000

453,000

472,000

466,000

228,000

221,000

214,000

219,000

212,000

205,000

199,000

210,000

203,000

197,000

190,000

184,000

201,000

195,000

188,000

182,000

176,000

170,000

192,000

186,000

180,000

174,000

168,000

162,000

157,000

183,000

177,000

171,000

166,000

160,000

155,000

150,000

144,000

174,000

168,000

163,000

157,000

152,000

147,000

142,000

137,000

133,000

165,000

160,000

9,580

9,360

9,160

9,200

8,990

8,790

8,600

8,820

8,620

8,430

8,240

8,050

8,440

8,250

8,070

7,880

7,710

7,530

8,060

7,880

7,700

7,530

7,360

7,190

7,020

7,680

7,510

7,340

7,170

7,010

6,850

6,690

6,540

7,300

7,140

6,980

6,820

6,660

6,510

6,360

6,210

6,070

6,920

6,770

31,800

31,300

30,800

30,300

29,900

29,400

29,000

28,900

28,500

28,000

27,600

27,200

27,500

27,100

26,700

26,300

25,800

25,400

26,100

25,700

25,300

24,900

24,500

24,100

23,700

24,800

24,400

24,000

23,600

23,200

22,900

22,500

22,100

23,500

23,100

22,700

22,400

22,000

21,600

21,200

20,900

20,500

22,200

21,800

15,000

14,600

14,200

14,400

14,000

13,700

13,300

13,800

13,500

13,100

12,800

12,500

13,300

12,900

12,600

12,300

11,900

11,600

12,700

12,400

12,000

11,700

11,400

11,100

10,800

12,100

11,800

11,500

11,200

10,900

10,600

10,300

10,100

11,600

11,200

11,000

10,700

10,400

10,100

9,830

9,560

9,310

11,000

10,700

12.3

12.2

12.1

12.2

12.1

12.1

12.0

12.2

12.1

12.0

11.9

11.9

12.1

12.0

12.0

11.9

11.8

11.8

12.0

12.0

11.9

11.8

11.8

11.7

11.6

12.0

11.9

11.8

11.8

11.7

11.6

11.6

11.5

11.9

11.8

11.8

11.7

11.6

11.6

11.5

11.5

11.4

11.8

11.7

24,600

24,300

23,900

23,500

23,200

22,900

22,600

22,500

22,200

21,900

21,600

21,300

21,500

21,200

20,900

20,600

20,400

20,100

20,500

20,200

19,900

19,700

19,400

19,100

18,900

19,500

19,200

19,000

18,700

18,500

18,200

17,900

17,700

18,500

18,300

18,000

17,800

17,500

17,300

17,000

16,800

16,500

17,600

17,300

22.2

22.3

22.3

21.9

22.0

22.0

22.1

21.6

21.6

21.7

21.8

21.9

21.2

21.3

21.4

21.5

21.6

21.7

20.9

21.0

21.1

21.2

21.3

21.4

21.5

20.6

20.7

20.8

20.9

21.0

21.1

21.2

21.3

20.3

20.4

20.5

20.6

20.7

20.8

20.9

21.0

21.1

20.0

20.1

cm4

I S r I S Zpx

X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size
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Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

H
t1

t2

B

r

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

400 x 400

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

888

867

845

824

804

782

761

740

872

851

831

810

789

768

748

727

706

815

794

774

754

733

713

693

672

752

758

738

718

698

678

658

638

619

702

683

663

644

624

605

585

565

647

628

597

583

568

554

540

526

511

497

586

572

559

544

530

516

503

489

475

548

534

520

507

493

479

466

452

438

509

496

483

469

456

442

429

416

472

459

446

433

419

407

393

380

435

422

1,131

1,104

1,077

1,050

1,024

996.7

969.8

942.9

1,111

1,084

1,058

1,032

1,005

978.9

952.5

926.1

899.7

1,038

1,012

986.0

960.1

934.2

908.3

882.4

856.5

830.6

965.7

940.3

914.9

889.5

864.1

838.7

813.3

787.9

894.6

869.7

844.8

819.9

795.0

770.1

745.2

720.3

824.5

800.1

538

538

538

538

538

538

538

538

528

528

528

528

528

528

528

528

528

518

518

518

518

518

518

518

518

518

508

508

508

508

508

508

508

508

498

498

498

498

498

498

498

498

488

488

80

75

70

65

60

55

50

45

85

80

75

70

65

60

55

50

45

80

75

70

65

60

55

50

45

40

75

70

65

60

55

50

45

40

70

65

60

55

50

45

40

35

65

60

467

462

457

452

447

442

437

432

472

467

462

457

452

447

442

437

432

467

462

457

452

447

442

437

432

427

462

457

452

447

442

437

432

427

457

452

447

442

437

432

427

422

452

447

90

90

90

90

90

90

90

90

85

85

85

85

85

85

85

85

85

80

80

80

80

80

80

80

80

80

75

75

75

75

75

75

75

75

70

70

70

70

70

70

70

70

65

65

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

459,000

453,000

446,000

440,000

433,000

427,000

420,000

414,000

432,000

426,000

420,000

414,000

408,000

402,000

395,000

389,000

383,000

394,000

388,000

383,000

377,000

371,000

365,000

359,000

354,000

348,000

358,000

353,000

347,000

342,000

336,000

331,000

325,000

320,000

324,000

318,000

313,000

308,000

303,000

298,000

293,000

288,000

291,000

286,000

154,000

149,000

144,000

139,000

135,000

130,000

126,000

121,000

151,000

146,000

141,000

136,000

132,000

127,000

123,000

119,000

115,000

137,000

133,000

128,000

124,000

120,000

116,000

112,000

108,000

104,000

125,000

120,000

116,000

112,000

108,000

105,000

101,000

97,500

112,000

109,000

105,000

101,000

97,800

94,400

91,000

87,800

101,000

97,500

6,610

6,460

6,310

6,170

6,030

5,890

5,750

5,610

6,390

6,250

6,110

5,970

5,830

5,690

5,560

5,430

5,300

5,880

5,750

5,620

5,490

5,360

5,230

5,110

4,990

4,870

5,390

5,270

5,150

5,030

4,910

4,790

4,680

4,570

4,920

4,810

4,690

4,580

4,470

4,370

4,260

4,160

4,470

4,360

21,500

21,100

20,700

20,400

20,000

19,700

19,300

18,900

20,600

20,200

19,900

19,500

19,200

18,800

18,500

18,100

17,800

19,000

18,700

18,300

18,000

17,700

17,300

17,000

16,700

16,300

17,500

17,200

16,800

16,500

16,200

15,900

15,500

15,200

16,000

15,700

15,400

15,100

14,800

14,500

14,100

13,800

14,600

14,300

10,400

10,100

9,850

9,590

9,330

9,080

8,830

8,590

10,100

9,860

9,590

9,330

9,080

8,830

8,590

8,350

8,120

9,320

9,060

8,810

8,570

8,330

8,100

7,870

7,660

7,450

8,530

8,290

8,060

7,830

7,610

7,400

7,190

6,990

7,760

7,540

7,330

7,120

6,920

6,720

6,540

6,350

7,030

6,830

11.7

11.6

11.6

11.5

11.5

11.4

11.4

11.3

11.7

11.6

11.5

11.5

11.4

11.4

11.4

11.3

11.3

11.5

11.5

11.4

11.4

11.3

11.3

11.3

11.2

11.2

11.4

11.3

11.3

11.2

11.2

11.2

11.1

11.1

11.2

11.2

11.1

11.1

11.1

11.1

11.1

11.0

11.1

11.0

17,100

16,800

16,600

16,400

16,100

15,900

15,600

15,400

16,400

16,100

15,900

15,700

15,400

15,200

15,000

14,700

14,500

15,200

15,000

14,800

14,500

14,300

14,100

13,900

13,700

13,400

14,100

13,900

13,700

13,400

13,200

13,000

12,800

12,600

13,000

12,800

12,600

12,400

12,200

12,000

11,800

11,600

11,900

11,700

20.2

20.2

20.4

20.5

20.6

20.7

20.8

21.0

19.7

19.8

19.9

20.0

20.1

20.3

20.4

20.5

20.6

19.5

19.6

19.7

19.8

19.9

20.1

20.2

20.3

20.5

19.3

19.4

19.5

19.6

19.7

19.9

20.0

20.1

19.0

19.1

19.3

19.4

19.5

19.7

19.8

20.0

18.8

18.9

cm4
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X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size



32 33

Sizes and Section Properties5

(6) Heavy Wide Flange H-Shapes (Metric Size) 
     (700x500, 500x500, 400x400)

H
t1

t2

B

r

Area of

Section,

A

Depth of

Section, 

D

Web

Thickness,

t1

Corner

Radius

r

Width,

B

Mass Per

Unit Length

Thickness,

t2

Designation Flange Elastic Properties

400 x 400

lbs/ftkg/m cm2 mm mm mm mm mm

Axis X-X Axis Y-Y

Plastic Modulus

609

590

571

551

532

593

574

555

537

518

499

480

540

521

503

484

466

448

487

469

451

433

415

397

435

417

400

382

365

384

367

349

332

315

334

317

300

283

284

268

251

235

409

397

384

370

358

399

386

373

361

348

335

323

363

350

338

325

313

301

327

315

303

291

279

267

292

280

269

257

245

258

247

235

223

212

224

213

202

190

191

180

169

158

775.7

751.3

726.9

702.5

678.1

755.4

731.5

707.6

683.7

659.8

635.9

612.0

687.3

663.9

640.5

617.1

593.7

570.3

620.2

597.3

574.4

551.5

528.6

505.7

554.1

531.7

509.3

486.9

464.5

489.0

467.1

445.2

423.3

401.4

424.9

403.5

382.1

360.7

361.8

340.9

320.0

299.1

488

488

488

488

488

478

478

478

478

478

478

478

468

468

468

468

468

468

458

458

458

458

458

458

448

448

448

448

448

438

438

438

438

438

428

428

428

428

418

418

418

418

55

50

45

40

35

60

55

50

45

40

35

30

55

50

45

40

35

30

50

45

40

35

30

25

45

40

35

30

25

40

35

30

25

20

35

30

25

20

30

25

20

15

442

437

432

427

422

447

442

437

432

427

422

417

442

437

432

427

422

417

437

432

427

422

417

412

432

427

422

417

412

427

422

417

412

407

422

417

412

407

417

412

407

402

65

65

65

65

65

60

60

60

60

60

60

60

55

55

55

55

55

55

50

50

50

50

50

50

45

45

45

45

45

40

40

40

40

40

35

35

35

35

30

30

30

30

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

281,000

277,000

272,000

267,000

262,000

260,000

256,000

251,000

246,000

242,000

237,000

233,000

231,000

227,000

222,000

218,000

214,000

209,000

203,000

199,000

195,000

191,000

187,000

183,000

177,000

173,000

169,000

166,000

162,000

152,000

149,000

145,000

142,000

138,000

129,000

126,000

122,000

119,000

107,000

104,000

101,000

98,000

94,100

90,800

87,600

84,600

81,600

90,000

86,900

83,900

80,900

78,100

75,300

72,600

79,700

76,900

74,200

71,600

69,000

66,600

70,000

67,500

65,100

62,800

60,500

58,300

60,800

58,600

56,500

54,500

52,500

52,100

50,300

48,400

46,700

45,000

44,000

42,400

40,900

39,400

36,400

35,000

33,700

32,500

4,260

4,160

4,060

3,960

3,870

4,030

3,930

3,840

3,750

3,660

3,570

3,480

3,610

3,520

3,440

3,350

3,270

3,190

3,200

3,120

3,050

2,980

2,900

2,830

2,810

2,750

2,680

2,610

2,550

2,440

2,380

2,320

2,270

2,210

2,080

2,030

1,980

1,930

1,740

1,700

1,660

1,620

14,000

13,700

13,400

13,100

12,800

13,200

12,900

12,600

12,300

12,100

11,800

11,500

11,900

11,600

11,300

11,100

10,800

10,500

10,600

10,300

10,100

9,800

9,540

9,280

9,350

9,100

8,850

8,600

8,340

8,150

7,910

7,670

7,430

7,190

7,000

6,770

6,540

6,310

5,890

5,670

5,450

5,230

6,630

6,440

6,260

6,080

5,910

6,330

6,150

5,970

5,790

5,620

5,460

5,310

5,660

5,490

5,320

5,170

5,020

4,870

5,010

4,860

4,710

4,570

4,440

4,310

4,390

4,260

4,130

4,000

3,880

3,800

3,680

3,570

3,460

3,350

3,240

3,130

3,030

2,940

2,700

2,610

2,530

2,450

11.0

11.0

11.0

11.0

11.0

10.9

10.9

10.9

10.9

10.9

10.9

10.9

10.8

10.8

10.8

10.8

10.8

10.8

10.6

10.6

10.6

10.7

10.7

10.7

10.5

10.5

10.5

10.6

10.6

10.3

10.4

10.4

10.5

10.6

10.2

10.3

10.3

10.4

10.0

10.1

10.3

10.4

11,500

11,300

11,100

10,900

10,700

10,900

10,700

10,500

10,300

10,100

9,930

9,740

9,860

9,680

9,500

9,320

9,130

8,950

8,870

8,700

8,520

8,350

8,170

8,000

7,900

7,730

7,570

7,400

7,230

6,950

6,790

6,630

6,470

6,310

6,030

5,880

5,720

5,570

5,120

4,980

4,830

4,690

19.0

19.2

19.3

19.5

19.7

18.6

18.7

18.8

19.0

19.1

19.3

19.5

18.3

18.5

18.6

18.8

19.0

19.2

18.1

18.3

18.4

18.6

18.8

19.0

17.9

18.1

18.2

18.5

18.7

17.6

17.8

18.1

18.3

18.6

17.4

17.7

17.9

18.2

17.2

17.5

17.8

18.1

cm4

I S r I S Zpx

X-X axis Y-Y axis

Zpyr

cm3 cm cm4 cm3 cm3 cm3cm

Serial Size
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(1) Fetures of Heavy Wide Flange H-Shapes.

(2) Extremely low carbon bainitic mono-phase.

(3) Microstructures.

HBL-JH450
(Gr.65)

0.020 0.30 1.25 0.010 0.003 0.045

C Si Mn P S Cu Ni Cr Mo V Nb Ti B Ceq.

1.10 0.55 0.015 0.002 0.338Tr. Tr. Tr.

The microstructures of various heavy wide flange H-shapes

Extremely low carbon bainitic mono-phase

The target chemical compositions of HBL-JH450 (mass%) 
& Maximum

(W14 14"   16") flange 1/6 -1/4 t portion (W14 14"   16") Web 1/4 -1/4 t portion

High strength and high toughness.
Low Ceq. producing Pre / Post heat benefit.

Ceq.=C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5

3. Excellent welding

Extremely low carbon bainitic mono-phase
High Strength and high toughness without heat treatment or accelerated control cooling.
Low yield to tensile ratio.
Controlled in fine grain.

2. Material Properties

1.HBL-JH450 is patent registered as TPCP (Thermos Mechanical Precipitation Control Process) 

   by JFE Steel.

1. Tensile Properties.

High toughness (Charpy V-notch absorbed energy)
at 70 & 32 F

3. Toughness Properties.

Low yield ratio (YS/TS   100  % )
High elongation

2. Yield Ratio.

(4) Mechanical Property.

Flange thickness (in.)

Flange thickness (mm)

Requirements
TS range
80~ (ksi)
 500~(MPa)

YS range
65~80 (ksi)
 450~550(MPa)

700

650

600

550

500

450

400

100

90

80

70

60

1 2 3 4 5

Y
S

,T
S

 (
M

P
a)

Y
S

,T
S

 (
ks

i)

20 40 60 80 100 120 140

F1/6B

F1/4B

Tensile test specimen location

1/4t nominal size

A6 W14'   16'
500   500mm

70 F
32 F

Flange thickness (in.)

100

90

80

70

60

1 2 3 4 5

Y
ie

ld
 r

at
io

 (
%

) Requirements
Yield ratio
max. 85%

50

40

30

20

10

E
lo

n
g

at
io

n
 (

%
)

Flange thickness (mm)
20 40 60 80 100 120 140

Requirements Elongation
min. : 17%(50mm, 2in.)
min. : 15%(200mm, 4in.)

CVN test specimen location

3/4t

F1/2B

ASTM A6 W14'   16'
(AISC-LRFD A3-1c)

Flange thickness (in.)

Flange thickness (mm)

500

400

300

200

100

0

350

300

250

200

150

100

50

1 2 3 4 5

A
b

so
rb

ed
 e

n
er

g
y 

( J
)

A
b

so
rb

ed
 e

n
er

g
y 

( f
t.

lb
s)

20 40 60 80 100 120 140

at 70 F

at 32 F

(5) Hardness Distributions

Hardness through thickness

Flange thickness (in.)

Distance from surface (mm)

250

200

150

0 0.5 1 1.5 2

H
V

 (
98

N
)

0 10 20 30 40 50

1/4 t 1/2 t

F1/4 B
F1/2 B

HBL-JH450 (Flange thickness at 80mm ; 500   500mm nominal size)

Maximum hardness does not exceed 300HV even under arc-strike condition.
Low pre-heating required
Less welding materials consumed

100   m 100   m

Narrow YS & TS range. 
High strength

605 lbs/ft500 lbs/ft 500 lbs/ft 605 lbs/ft 730 lbs/ft730 lbs/ft

1/4 t 1/2 t

80mm

F1/2 B

F1/4 B
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3. Welded joint performances of FCW 

(1) Detail of welded joint

(2) Welding conditions

1) Column to column 2) Column to beam

HBL-JH450 ; 
14'   16'- 730lbs Estimation part : 

Column flange to beam flange

A572 Gr.50

(6) Weldability (Susceptibility of cold cracking)

Diffusible hydrogen content : three levels

According to JIS-Z3101

Thickness :
Welding electrode :

Current :
Voltage :

40mm
AWS A5.5 E9016-G
(KSA86)   4mm
170A
25V

Speed :
Pre-heat temp. :
Heat input :
Bead length :

2.5mm/s
77 F (25 C)
1.4kj/mm
125mm~Ark-strike

2. The maximum hardness observed for non-steady-state welding of 

short bead length and arc-strike.

1. y-groove weld cracking test (JIS Z 3158)

groove geometry (A - A' section)

h/2
40mm

2mm

60

h/2

200mm

75mm

A

A'

450

400

350

300

250

200

M
ax

im
u

m
 h

ar
d

n
es

s 
( H

V
)

Bead length (mm)
Arc strike 6040 80 100 120 140

:
:
:

HBL-JH450
A572 Gr.50
A36 Gr.43

HV meas.

A - A' cross section

• Test results
Maximum hardness of HBL-JH450 does not 
exceed 300HV even under arc-strike condition.

60mm 60mm80mm

A
Test bead

Restraint bead

A'

200mm

15
0m

m

612mm

80mm

52
0m

m

70mm

Test specimen

 Diffusible hydrogen 
Content *
cc/100g

   3

3
6

    10

Welding conditions

Current
A

Voltage
V

Speed
mm/s

Heat input
kJ/mm

Rod

KSA 86 (4mm  )
AWS A5.5
E9016-G

160 24 2.5 1.5

* : Gas chromatographic method

Effect of diffusible hydrogen content on crack 
preventable temperature of weld metal 
(AWS A5.5 E9016-G : KSA86).

300

250

200

150

100

50

0

125

100

75

50

20
Crack

No crack

C
ra

ck
 p

re
ve

n
ta

b
le

 t
em

p
er

at
u

re
 (

 F
)

( 
C

)

Diffusible hydrogen content (cc/100g)
0 5 10 15

:
:
:

Surface
Sectional
root

Estimation part : 
Column flange to 
column flange

HBL-JH450 ; 
14'   16'- 730lbs

3mm

3m
m

124.7mm(4.91in.)
; Flange Thickness (14'   16'- 730lbs)

3m
m

3mm

124.7mm(4.91in.)
; Flange Thickness (14'   16'- 730lbs)

Stiffener Beam

53mm

Colu
m

n 

fla
nge

(F
lan

ge

   w
id

th
)

Column to 
beam 

&
stiffener

Column to 
column

Item Welding Welding
electrode

Preheating
temp.

212 F
(100 C)

Inter-pass
temp.

Current
(A)

300~350

290~330

Travel 
speed
(mm/s)

3.2~5.3

1.9~3.3

Heat
input

(kJ/mm)

1.6~3.8

2.3~3.5

Voltage
(V)

26~29

22

Max 410 F
(210 C)

Max 347 F
(175 C)

AWS
E81T1-Ni1
81Ni1-H

AWS
E71T-8
NR232

Outer shield
FCW

(20%Ar-
80%CO2)

Inner shield
FCW

(Non gas)

Method

Multipass

Multipass
212 F

(100 C)

4545
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(3) Welded joints performances

1) Hardness distributions

2) Tensile test results (According to JIS Z 3121   ISO 4136  )

Column to 
beam

Column to 
column

Item

Base metal
(Beam)

Weld metal

Fracture
position

78.0
(510)

75.0
(517)

Upper layer of welded joint
83.5
(576)

84.1
(580)

Lower layer of welded joint
83.4
(576)

83.5
(580)

TS
ksi

(MPa)

300

250

200

150

100

H
V

98
N

Distance (mm)
50 40 30 20 10 0

W.M.HAZ HAZ
Column

(HBL-JH450)
Beam
(A572)

1/2t

300

250

200

150

100

H
V

98
N

Distance (mm)
50 40 30 20 10 0

W.M.HAZ HAZ
Column

(HBL-JH450)
Beam
(A572)

2mm from surface

HBL-JH450

Column to beam

Beam (A572 Gr.50 : Thickness 53mm)

2mm from surface
1/2t

3) Charpy impact test results of column to column welded joint

265
(359)

89
(121)

154
(209)

253
(343)

71
(96)

100
(136)

V-notch
position

HAZ

F.L.

W.M.

HAZ

F.L.

W.M.

Direction

L

L

L

L

L

L

Position

Surface
(2mm)

1/2t
(Root)

266
(360)

114
(154)

138
(187)

200
(271)

78
(106)

117
(158)

1/2t

2mm from 
surface

Column Column

I : V-notch position
HAZ : 1mm distance from F.L.

4) Charpy impact test results of column to beam welded joint

vE 32 F  0 C
ft.lbs
(J)

V-notch
position

HAZ 1mm

F.L.

W.M.

HAZ 1mm

F.L.

W.M.

Direction

Z

Z

Z

Z

Z

Z

Position

Surface
(2mm)

1/2t
(Root)

vE 70 F  21 C  
ft.lbs
(J)

162
(220)

84
(114)

76
(104)

174
(236)

85
(115)

67
(91)

I : Notch position
HAZ : 1mm from F.L.

Column
Beam

2mm from 
surface

1/2t

4. Welded joint performances of MAG (Non preheating condition) 

(1) Detail of welded joint

1) Column to column 2) Column to beam

Estimation part : 
Column flange to beam flange

A572 Gr.50

Estimation part : 
Column flange to 
column flange

Stiffener Beam

53mm

Colu
m

n 

fla
nge

(F
lan

ge

   w
id

th
)

2m
m

FB
-2

5 
  9

7m
m

2mm

7mm

53
m

m

HBL-JH450 ; 
14'   16'- 730lbs

HBL-JH450 ; 
14'   16'- 730lbs

35

124.7mm(4.91in.)
; Flange Thickness (14'   16'- 730lbs)

124.7mm(4.91in.)
; Flange Thickness (14'   16'- 730lbs)

35

vE 70 F  21 C  
ft.lbs
(J)

vE 32 F  0 C
ft.lbs
(J)
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(2) Welding conditions

Column to 
beam 

&
stiffner

Column to 
column

Item Welding Welding
electrode

Preheating
temp.

Inter-pass
temp.

Current
(A)

300~345

300~350

Travel 
speed
(mm/s)

4.2

4.2~5

Heat
input

(kJ/mm)

2.4~2.9

1.9~2.8

Voltage
(V)

33~35

32~34

Max 420 F
(216 C)

Max 361 F
(183 C)

ASTM
ER90S-G

KC-60

ASTM
ER70S-G

KC-50

CO2 gas arc
welding

CO2 gas arc
welding

Method

Multipass

Multipass

(3) Performance of Welded joints

1) Hardness distributions

2) Tensile test results (According to JIS Z 3121   ISO 4136  )

Column to 
beam

Column to 
column

Item

Base
metal

(Beam)

Base
metal

Weld
metal

Fracture
position

73.4
(506)

74.3
(512)

Upper layer of welded joint
91.1
(628)

90.8
(626)

Lower layer of welded joint
95.3
(657)

95.0
(655)

TS
ksi

(MPa)

300

250

200

150

100

H
V

98
N

Distance (mm)
0 20 40 60 80 100

W.M.HAZ HAZ
Column

(HBL-JH450)
Column

(HBL-JH450)

1/4t

300

250

200

150

100

H
V

98
N

Distance (mm)
0 20 40 60 80 100

W.M.HAZ HAZ
Column

(HBL-JH450)
Column

(HBL-JH450)

1/2t

1/4t
1/2tHBL-JH450 HBL-JH450

Column to column

3) Charpy impact test results

125mm

53
m

m

1/4t

A572 Gr.50

Beam

12
5m

m1/4t

BMBM

Column(HBL-JH450) Column(HBL-JH450)

HAZ : 1mm from F.L.
I : Notch position

V-notch
position

Illustration of 
welded joints

HAZ

F.L.

W.M.

HAZ

F.L.

W.M.

Direction

L

L

L

Z

Z

Z

Position

1/4t

1/4t

Item

Column to 
column

Column to 
beam

199
(270)

104
(141)

84
(112)

66
(90)

67
(91)

103
(139)

208
(282)

132
(178)

147
(200)

117
(159)

109
(148)

165
(223)

Column(HBL-JH450)

vE 70 F  21 C  
ft.lbs
(J)

vE 32 F  0 C
ft.lbs
(J)

73 F
(23 C)

73 F
(23 C)
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(1) ASTM A 6 (1994) Tolerance on Dimension and Shape of Wide Flange Shapes

A is measured at center line of web for W and HP shapes.

C is measured parallel to web.

*Variation of 5/16 in. max for sections over 426 lb/ft.

C A AC

B B

T T

T
,

T
,

Shape
Section

Nominal Sizes
in.

Over
Theoretical

Under
Theoretical

Over
Theoretical

Under
Theoretical

E, Web
off

Center,
max,
in.*

C, Maximum
Depth at

any Cross Section
over Theoretical

Depth, In.

T    T
,

Flanges
Out-of-
Square,
max, in.

B, Flange Width, in.A, Depth, in.

W and HP Up to 12, incl.
Over 12

1 / 8
1 / 8

1 / 8
1 / 8

1 / 4
1 / 4

1 / 4
1 / 4

3 / 16
3 / 16

1 / 4
5 / 16

3 / 16
3 / 16

Camber and sweep
When certain sectionsB with a flange width approximately
    equal to depth are specified, order as columns:
Lengths of 45 ft and under
Lengths over 45 ft

Permissible Variation

   A Sections with a flange width less than 6 in., tolerance for sweep = 1/8 in.    (number of feet of total length/5).
   B Applies only to:
  8-in. deep section 31 lb/ft and heavier,
10-in. deep sections 49 lb/ft and heavier,
12-in. deep sections 65 lb/ft and heavier, and
14-in. deep sections 90 lb/ft and heavier.
If other sections are specified on the order as columns, the tolerance will be subject to negotiation with the manufacturer.

CAMBER
SWEEP

(2) JIS G 3192 (2000) Tolerance on Dimension and Shape of 
Wide Flange Shapes

JIS G 3136
Hot rolled Wide Flange shapes for building structure

Range Tolerance
Remarks

B    100mm

*For the hot rolled Wide Flange shapes of JIS G3136, the below table should be used.

100mm    B    200mm

200mm    B

H    400mm

400mm    H    600mm

600mm    H

t2    16mm

40mm     t2

16mm    t2    25mm

25mm    t2    40mm

t1    16mm

16mm    t1    25mm

25mm    t1    40mm

40mm    t1    100mm

L    7m

7m    L

  6mm     t2     16mm

16mm     t2     40mm

   40mm     t2      100mm

B

H
H

B
4

t1

t2

t1

2

T T

T T

b2b1
S

b1 b2

2
= -

H

e

H    300mm

300mm    H

H    300mm and B    200mm

300mm    H or 200mm    B

 H    400mm

40mm    H    600mm

600mm    H

2.0mm

2.5mm

3.0mm

2.0mm

3.0mm

4.0mm

0.7mm

1.0mm

1.5mm

2.0mm

40mm     0mm

    tolerance increases 5mm for
the increment of every 1m or
fraction thereof.
    B    0.01 
The minimum tolerance shall be
1.5mm.

    B or H    0.016
The minimum tolerance shall be
3.0mm.

Applies to both vertical and
horizontal deviations.   

    B    0.012
The minimum tolerance shall be
1.5mm.

2.5mm

3.5mm

H    300mm

300mm    H L    0.001

2.0

2.5

3.0

Width
(B)

Depth
(H)

Bend

Web off Center
(S)

Comber of Web
(   )

Length
(L)

Flange
Out-of-squareness

(T)

Ends
Out-of-square

(e)

Flange
(t2)*

Web
(t1)

Thickness

Height
H

Side
B

e

Permissible Variations in Cross Section for W and HP Shapes

Permissible Variations in Straightness for W and HP Shapes

Permissible Variations in Ends Out-of-Square for W and HP Shapes

Positions for Measuring Camber and Sweep of W and HP Shapes

The ends out-of-square tolerance for W and HP shapes shall be 1/64 in./in. of depth, 
or of flange width if it is greater than the depth.

1/8 in.    (number of feet of total lengthA /10)

1/8 in.    (number of feet of total length /10) but not over 3/8in.
3/8 in.    (1/8 in.    (  number of feet of total length–45  /10)

1/2B    E

1/2B    E
1/2B    E

1/2B    E 1.0mm

1.5mm

1.7mm

2.0mm

L    0.0015

1.7mm     0.3mm

2.3mm     0.7mm

2.5mm     1.5mm
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A label is attached to the web center at the end of the Wide Flange Shape.
The description of the label is as follows.

Corporate insignia

Works code

Standard designation

Cross-sectional dimension

Heat No.

Length

�

�

�

�

�

�

�

�

�

�	

��

Codes for production control

Lot No.

Contract No. – Order item No.

Product No.

Bar code

�
��	�� ���	 
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���� �
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Senior Size
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Export Dept. Plate & Structural Sec. Phone : (03) 3597-4132   Fax : (03) 3597-4159

For further information, please contact our nearest office or send your inquiries to :



Cat.No.D1E-101-00

350 Park Avenue, 27th FI., New York, NY 10022, U.S.A. 
Phone : 1-(212)310-9320     Fax : 1-(212)308-9292

10777 Westheimer, Suite 1010 Houston, TX 77042, U.S.A. 
Phone : 1-713-532-0052      Fax : 1-713-532-0062

P.O. Box 49168, Three Bentall Centre, 453-595, Burrard Street, Vancouver, B.C. V7X 1J1, Canada
Phone : 1-(604)-687-0091    Fax : 1-(604)-688-7020

Praia de Botafogo 228, Setor B Salas 508 & 509, CEP 22359-900, Botafogo,Rio de Janeiro-R.J., Brazil 
Phone : 55-(21)2553-1132   Fax : 55-(21)2553-3430

8th Floor, International Press Centre, 76 Shoe Lane, London EC4A 3JB, U.K. 
Phone : 44-20-7583-1133    Fax : 44-20-7583-1144

16 Raffles Quay, No. 15-03, Hong Leong Building, Singapore 048581 
Phone : 65-6220-1174         Fax : 65-6224-8357

Unit C-13A-5, Block-C, Megan Avenue lI. 12, Jalan Yap Kwan Seng, 50450, Kuala Lumpur, Malaysia
Phone : 60-3-2164-6618      Fax : 60-3-2164-6695

22nd Floor, Abdulrahim Place 990, Rama lV Road, Bangkok 10500, Thailand
Phone : 66-(2)636-1886       Fax : 66-(2)636-1891

15th Floor Summitmas lI, JI Jendral Sudirman Kav. 61-62, Jakarta 12190, Indonesia
Phone : 62-(21)522-6405     Fax : 62-(21)522-6408

23rd Floor 6788 Ayala Avenue, Oledan Square, Makati City, Metro Manila, Philippines
Phone : 63-(2)886-7432       Fax : 63-(2)886-7315

13th Floor, Donghwa Bldg., 58-7 Seosomun-dong, Chung-ku, Seoul 100-110, Korea
Phone : 82-2-779-8248        Fax : 82-2-779-8958

1720, Beijing Fortune Building, Chaoyang District, Beijing 100004, People’s Republic of China
Phone : 86-10-6590-9051~5    Fax : 86-10-6590-9056

Room No. 2112, Lippo Plaza, 222 Huai Hai Road(M), Shanghai 200021, People’s Republic of China
Phone : 86-(21)5396-5610   Fax : 86-(21)5396-5611

TOKYO HEAD OFFICE

NEW YORK OFFICE

HOUSTON OFFICE

VANCOUVER OFFICE

Suite 3A, Level 33, Colonial Centre, 52 Martin Place, Sydney, NSW 2000, Australia
Phone : 61-(2)-9221-2082    Fax : 61-(2)-9221-2083

SYDNEY OFFICE

RIO DE JANEIRO OFFICE

LONDON OFFICE

SINGAPORE OFFICE

MALAYSIA OFFICE

BANGKOK OFFICE

JAKARTA OFFICE

MANILA OFFICE

SEOUL OFFICE

BEIJING OFFICE

SHANGHAI OFFICE

GUANGZHOU OFFICE Room 2001, Citic Plaza, 233 Tian He North Road, Guangzhou, 510613, People’s Republic of China
Phone : 86-(20)3891-2467   Fax : 86-(20)3891-2469

HONG KONG OFFICE 2904, 1Exchange Square, 8 Connaught Place, Central, Hong Kong SAR
Phone : 85-(2)2537-2176     Fax : 85-(2)2537-5339

Hibiya Kokusai Building, 2-3 Uchisaiwaicho 2-chome, Chiyodaku, Tokyo 100-0011, Japan 
Phone : 81-(3)3597-3111     Fax : 81-(3)3597-4860

Notice
While every effort has been made to ensure the accuracy of the information contained within this publication, the use of the information is at 
the reader’s risk and no warranty is implied or expressed by JFE Steel Corporation with respect to the use of information contained herein.
The information in this publication is subject to change or modification without notice. Please contact the JFE Steel office for the latest information.

Printed on recycled paper.
Printed in Japan
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