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JAPANESE INDUSTRIAL STANDARD JIS G 3192 : 2000

Dimensions, mass and
permissible variations of
hot rolled steel sections

Introduction Annexes to this Standard have been prepared based on the parts of the
first edition of ISO 657, Hot-rolled steel sections published in 1987 as noted in Remarks of
clause 1 Scope without change of technical contents, and items described in the former
Standard have been specified in the text of this Standard.

1 Scope

1.1 This Japanese Industrial Standard specifies the dimensions, mass and their
tolerances of hot rolled steel sections as well as the appearance, shapes and permissible
variations thereof.

1.2 The scope of this Standard and the choice of specified items in this Standard shall
be specified in respective product standards or in accordance with the agreement between
the purchaser and the supplier.
Unless otherwise specified, the text of this Standard shall be applied, however, the
Annexes may be applied in place of the text according to the agreement between the
purchaser and the supplier.
Remarks: The corresponding International Standards to this Standard are as
follows:
ISO 657-1: 1989  Hot-rolled steel sections —Part 1: Equal-leg angles —Dimensions
ISO 657-2 : 1989  Hot-rolled steel sections — Part 2 : Unequal-leg angles —
Dimensions
ISO 657-5: 1976  Hot-rolled steel sections —Part 5 : Equal-leg angles and unequal-
leg angles —Tolerances for metric and inch series
ISO 657-11: 1980 Hot-rolled steel sections —Part 11 : Sloping flange channel
sections (metric series) —Dimensions and sectional properties
ISO 657-13 : 1981 Hot-rolled steel sections —Part 13 : Tolerances on sloping flange
beam, column and channel sections
ISO 657-15: 1980 Hot-rolled steel sections —Part 15 : Sloping flange beam sections
(metric series) —Dimensions and sectional properties
ISO 657-16 : 1980 Hot-rolled steel sections —Part 16 : Sloping flange column sections
(metric series) —Dimensions and sectional properties
ISO 657-18 : 1980 Hot-rolled steel sections —Part 18 : L sections for shipbuilding
(metric series) —Dimensions, sectional properties and tolerances
ISO 657-19 : 1980 Hot-rolled steel sections —Part 19 : Bulb flats (metric series)—
Dimensions, sectional properties and tolerances
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ISO 657-21: 1983 Hot-rolled steel sections —Part 21 : T-sections with equal depth
and flange width —Dimensions

2 Normative references The following standard contains provisions which,
through reference in this Standard, constitute provisions of this Standard. The most
recent edition of the standard indicated below shall be applied.

JIS Z 8401  Guide to the rounding of numbers

3 Sectional shape and classification The sectional shapes of the steel sections
and their classification shall be as given in Table 1.

Table 1 Sectional shape of steel sections and classification

Classification Sectional shape diagram

i
| Equal legs

Unequal legs

Angles

[
' Unequal legs and
unequal thickness

Channels

Bulb flats

i

P

P
1-sections Z

T-sections

H-sections e
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4 Expression of size The size of the steel sections shall be expressed by each
sectional dimension in millimetre and the length in metre.

5 Standard dimensions The standard dimensions shall be as follows:

a) The standard sectional dimensions of the steel sections shall be as given in Attached
Tables 1 to 8.

b) The standard lengths of the steel sections shall be as given in Table 2.

Table 2 Standard length
Unit: m

60 65 7.0 80 90 100 11.0 120 13.0 140 150

6 Shape and dimensional tolerances The shape and dimensional tolerances of

the steel sections shall be as follows. The tolerances of the steel sections other than

those specified in a) and b) shall be agreed upon between the purchaser and the supplier.

a) The shapes and dimensional tolerances of the angles, [-sections, channels, bulb flats
and T-sections shall be as given in Table 3.

b) The shape and dimensional tolerances of the H-sections shall be as given in Table 4.
The tolerances on squareness, however, shall be applied on the request of the

purchaser.
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Table 3  Shapes and dimensional tolerances of angles, I sections,
channels, bulb flats and T sections
Unit: mm
Division and dimension Tolerance | Remarks
Leg length | Under 50 1.5 S
(Aor B 50 or over to and excl. 100 +2.0
100 or over to and excl 200 +3.0
200 or over +40
Depth (H) | Under 100 +=15 |
100 or over to and excl. 200 =20 |
200 or over to and excl 400 +3.0
400 or over =40
Thickness | For leg Under 6.3 06
(¢t 4, &) | length 4 6.3 or over to =0.7
(Bfor T and excl. 10
section) or | 10 or over to =08
under 130 | and excl 16
in depth 16 or over +1.0
For leg Under 6.3 0.7
length A 6.3 or over to =08
I (Bfor T and excl. 10
section) or | 10 or over to + 1.0
| 130 or over | and excl. 16
in depth 16 or over 10 +1.2
and excl. 25
25 or over 2.9
Length 7 m or under + 40
0
Over 7m Add 5 mm to the
i plus side tolerance
given in the above
column for every 1|
m lncrease n
lengths or its
fraction.
Out-of- I section 2.0 % or under of | _
square (7) width B || e
Sections excluding I and T | 2.5 % or under of fg.'- &._‘?D‘ I E
sections width B S = L
Bend I and T sections 0.20 % or under of | To be applied to bend such as
‘ length sweep and camber.
Sections excluding I and T | 0.30 % or under of
sections length
Eccentricity | 300 or under | T section +3.0
(S) in width B G A
2 b Hoi
Remarks: The purchaser may designate that the out-of-square shall be 2 % or under of

the leg length for equal leg angles 200 mm or more in leg length.
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Table 4 Shapes and dimensional tolerances of H-sections
Unit: mm
Division and dimension Tolerance Remarks
Width (B Under 100 in nominal +20
width
100 or over to and excl. +25
200 in nominal width
200 or over in nominal +3.0
width
Depth (A) | Under 400 in nominal +2.0
depth
400 or over to and excl. +3.0
600 in noinal depth
600 or over in nominal =40
depth
| Flange | Under 16 £1.0
(&) 16 or over to and excl. 25 +1.5
E 25 or over to and excl. 40 + 1.7
=z 40 or over +20
2 | Web Under 16 += 0.7
= | (& 16 or over to and excl 25 +10
25 or over to and excl. 40 +15
40 or over +2:0
Length 7 m or under +40
0
Over Tm Add 5 mm to the plus
side tolerance given in
the above column for
| every 1 m increase in
[ length or its fraction.
Out-of- 300 or under in nominal | 1.0 % or under of width ik
Square (7) | depth B provided that 1.5 il
mm is the minimum. ¥
Over 300 in nominal 1.2% or under of width
depth B provided that 1.5 i 2t
mm is the minimum. '
Bend 300 or under in nominal [0.15 % or under of | To be applied to bend such
depth length as sweep and camber.
| Over 300 in nominal 0.10 % or under of
. depth length
Eccentricity | 300 or under in nominal 2.5
(S) | depth and 200 or under
in nominal width B e E
Over 300 in nominal £3.5 B 2
depth or over 200 in
nominal width
Concavity of| Under 400 in nominal 2.0
web () depth >
400 or over to and excl 2.5
600 in nominal depth
600 or over in nominal 3.0
depth
Sectional squareness (&) 1.6 % or under of width y
B or of depth H E}: /Emi fo=== |

provided that 3.0 mm is
the minimum.
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7 Mass The mass of the steel sections shall be as follows:

a) The mass of the steel sections shall, as a rule, be expressed by theoretical mass in
kilogram.

b) The method for calculation of mass of the steel sections shall be in accordance with
Table 5 based on the nominal dimensions.

¢) The sectional area and unit mass of the steel sections obtained in terms of the

standard sectional dimension in accordance with b) are as shown in Attached
Tables 1 to 8. Besides the sectional area and unit mass, Attached Tables 1 to 8
show the position of gravity center, the geometrical moment of inertia, the radius of
gyration of area and the modulus of sections for informative reference.

Table 5 Method for calculation of mass

Calculating step Calculation method Number of figures in
calculated result
Basic mass 0.785 (mass per em” sectional area. per —
kg/em® - m metre length)
Sectional area The values calculated by the following | Round off to 4 significant
em® formulas shall be multplied by 1/100. | figures.

For equal leg angles .

t(2A—t)+ 0.215 (r*—2r,9 |'
For unequal leg angles

t (A+B—1)+0.215 (r,*—2r
For unequal leg and unequal
thickness angles

At +t, (B—t) +0.215 (r*—r.)
For I-sections

Ht, + 2t, (B—t,) + 0.615 (r,*—r,%

For channels
Ht, + 2t, (B—1t,) + 0.349 (r;*—r.)
For bulb flats !
At + dr;—0.289d (2r, + d)—0. 215
(rlg w rzz)

For T-sections
Bt, + 0.307r,* + 4826
For H-sections
t, (H—2t,) + 2Bt, + 0.858r°

Unit mass Basic mass (kg/cm® - m) X sectional area | Round off to 3 significant
kg/m (cm?) figures. For those exceed-

ing 1 000 kg, round off to

integer in kg.

Mass of single piece | Unit mass (kg/m) x length (m) Round off to 3 significant
kg . figures. For those exceed-

ing 1 000 kg, round off to

integer in kg.

Total mass Mass of single piece (kg) X total number | Round off to integer in kg.
kg of pieces of the same size

Remarks 1 The calculation method for the sectional area of the steel sections other
than those given in Table 5 shall be agreed upon between the purchaser
and supplier.
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2 The symbols which are used for the calculation of the sectional area stand for
the sectional dimensions of the steel section, and the relation of the symbols
to the respective parts of the section is shown in Attached Tables 1 to 8.

3 The rounding off of the numerical values shall be in accordance with JIS 7
8401.

8 Tolerance on mass When the mass tolerances for steel sections are designated
by the purchaser, they shall conform to Table 6. In this case, the tolerances on mass
shall be expressed by the quotient in percentage that the difference between the
theoretical mass and actual mass is divided by the theoretical mass.

Table 6 Tolerances on mass

Thickness | Tolerance Remarks
} - (1) Thicker nominal values shall be applied
Under 10 mm 5% (2) To be applied to one lot of the same size (1 t or over).
When the number of pieces corresponding to 1 t does not
10 mm or over =4 % amount to 10, it shall be applied to each lot of 10 or more

pieces.

9 Appearance The appearance of the steel sections shall be as follows:

a) The steel sections shall be free form defects that are detrimental to practical use.

b) In the case where there are some harmful defects on the surface of the steel sections,
the manufacturer may remove or repair the defects by grinding or welding. In this
case, the operation shall be as follows:

1)  Conditioning with grinder

1.1) The sectional dimensions of the steel sections after conditioning shall fall
within the range of the tolerances. When approved by the purchaser, however,
this restriction may be applied flexibly according to its application.

1.2)  The conditioned parts of the steel sections shall be finished neatly, and the
boundary between the repaired portions and as rolled surface shall be smoothly
finished.

2) Repair by welding

2.1)  The harmful defects of the steel sections shall be repaired by welded overlay
after complete removal by means of appropriate method such as chipping or
grinding.

2.2) The depth of the defect-removed portion previous to repair by welding shall be
not more 30 % of the nominal thickness. For the toe of the flange of the steel
sections, however, the depth shall fall within the nominal thickness of the
flange from the edge (12 mm max.).

2.3) The repaired area by welding shall fall within 2 % of the whole surface area of
the steel sections.
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2.4)

2.5)

2.6)

The weld repairing shall be carried out by suitable means according to the kind
of steel products.

The welded part of the steel sections shall be free from undercut or overlaps
around the fringe of welds. The reinforcement of weld shall be at least 1.5 mm
in height from the rolled surface, and this shall be removed by chipping,
grinding, etc. and neatly finished as high as the rolled surface.

The heat-treated steel sections themselves shall be heat-treated once again
after the repair by welding.
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Standard sectional dimensions of equal leg angles

and their sectional area, unit mass and sectional

o characteristics
TT . ; y %
! Geometrical moment of inertia I=ai®
i Radius of gyration of area i=Jlla WV
< & Modulus of section Z=]le ]
(a=sectional area) X -
| S
5 NS
u
d sectional | ; .
mﬂ;{on 2'2:;1' g‘:‘;s Informative reference
mm area
em?® kg/m ) [ ]
AxB |t r Fa °”t:°§f° Geometrical moment Radius of Modulus
ot of inertia gyration of area of section
gravity 1 3
| em | et cm em'
C | & I ‘ [, | Max ‘ Mini- | i, [Maxi-Mini-| gz, | z,
: | mum murn T mum | mum |
| 1 & | i
25% 25| 3| 4 | 2 1427 L12{0719/0519 0797  0.707 126/ 03320747 0.747(0040/0.483| 0.448| 0.8
30% 301 3| 4 | 2 L727| 136/0844[084| 142 | 142 | 226 0590/0.908(0.908|1.14 (0385 0661] 0.661
0% 40/ 3 45 2 | 2336) 183/1.00 [1.00 353 | 333 | 560 146|123 [123 (135 |0790) 121 | 121
40% 10| 5| 43| 3 3755 295117 117 5.42 542 859| 225 /120 (120 |151 [077a] 191 | 101
5% 450 4] 65| 3 | 3492| 274|124 |12 ! 6.50 630 | 103 270 136 |136 |1.72 |0.880] 2.00 | 200
| | 1 | T
45% 430 5 65 3 | a302| 338 128 128 | 7ot 7.91 | 12.3 329 |136 |1.36 |1.71 |0874| 246 | 2.46
50% 30| 4| 65 3 | 3.802 .%.(lf)il..‘ST 137 | 906 | 906 144 | 376 (133 [1.33 192 0983 249 | 2490
50% 30| 3| 65| 3 | 4802 377|L41 141 |1 EO N v 458 152 |152 |191 |0976| 3.08 | 3.08
50% 50] 6 65 45| se44| 443 14 1m | 126 | 126 | 200 523 [1.50 (150 |1.88 |0.963| 3.35 | 3.5
60% 60| 4| 63 3 1692 3.68|1.61 [ 1.61 16.0 | 16.0 254 662 |1.85 [1.85 233 |1.19 | 366 | 366
| | | l
60 60| 5| 63 3 | 5802 435166 |L.66 ‘ 19.6 196 | 312 209 |Les |18+ 232 |118 | 452 | 432
| | |
65x 65 5| 85| 3 | 6367 s00/177 |13v | 253 | 253 0.1 105 [199 [1.99 (251 (128 | 535 | 533
65% 65 6| 85 4 | Ts2r| so1(181 181 | 204 | 204 166 | 122 198 [198 [249 (127 | 626 | 626
65% 65| 8| 85| 6 | 9761| 766|188 [188 | 368 | 368 383 | 153 [1.94 [194 |244 (125 | 796 | 7.96
T0x 70/ 6| 85| 4 | s127| 638 193 |103 | 371 371 389 | 153|214 (214 (269 187 | 733 | 7.33
5% 750 6| 83, 4+ | 8727] 685 206 |206 | 461 61 | 732 190 [230 [230 [290 148 | 84T | 847
3% 73 9] 85| 6 | 1260 | 996|217 |217 | 644 64,4 102 | 267 |225 |2.25 (284 145 | 121 | 121
T3x 73\12| 85| 6 | 1636 | 130 229 |220 | 8L9 81.9 | 129 345 |z.23 222 (279 |1.44 157 | 157
- , . ]
80x 80| 6/ 85| 4 9.327| 7.32/2.18 2.8 36.4 | 564 | 896 | 232 [2.16 1246 (310 1158 | 950 | 970
90x% 90( 6/10 | 5 | 1055 828|242 |242 | 807 80.7 128 | 334 277 |277 348 [178 | 123 | 12.3
%0x 90| 7|10 | 5 | 1222 | 939|246 |246 | 930 930 | M8 | 383 |276 276 [348 |L77 | 142 | 142
%0x ool10l10 | 7 | 1700 | 183 1257 257 | 125 125 | 199 | s |27 271 1342 174 | 195 | 193
%0x 90/13(10 | 7 | 2171 | 17.0 (269 |269 | 136 156 248 | 653 (268 |268 (338 |1.73 | 248 | 24.8
{ | |
100x100 7110 | 5 | 1362 | 107 271 [271 | 129 | 129 205 532 |3.08 (308 |3.88 (198 | 17.7 | 17.7
: | |
100x100{10/10 | 7 | 1900 | 149 l2g2 |282 | 195 113 | 2m8 20 |3.04 (304 [383 195 | 244 | 244
100x100(13[10 | 7 | 2031 | 190 200 204 | 220 220 | 348 | 9Ll (300 300 (378 [1.94 | 3Ll | 311
120x120| 8/12 | 5 | 1876 | 147 324 [324 | 258 258 $0 | 106 1371 (371 |467 |238 | 295 | 295
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Attached Table 1 Standard sectional dimensions of equal leg angles ’
and their sectional area, unit mass and sectional
characteristies (concluded)

Standard sectional Sec- init 2
dimension tiz;al . ;‘;‘ss Informative reference
mm area | kg/m
1 em® v
AXB |t | | m | Position of Geometrical moment Radius of Modulus X
2 | center of ol ihetha ation of area of section
gravity . T em?
it cm cm
! Masdi- Mini- | [Mexi- Mini- [ >
i c Lo I, ! mum mum b h |murm mum | Z, i 2, .=
|| Uy I | &b
130 % 130| o1z 1 6 22,74 , 17.9 |3.5§5 3.53 1 366 366 583 150 401 1401 |506 257 | 38.7 38.7
130%130(12(12 | 83| 2976 | 234 [364 368 467 467 T45 | 192|396 (396 (500 2534 | 490 499
| 1 |
130 = ].30J 15|12 85| 3675 | 288 |3.76 376 568 568 902 234 393 |3.93 1495 1253 | 615 61.5
150> 150(12 14 7 3477 : 273 i4.14 4.14 T40 740 1180 304 461 (461 582 29 | 681 68.1
150*130{15|14 |10 42.74 | 336 i-1v.24 424 888 888 1410 365 4.56 |4.56 575 292 | Bl6 826 .
- fiZ= [ I
150 % 150|119 14 I 10 53.38 419 1440 440 1090 1090 1730 | 431 4.32 (4532 369 291 (103 103
175%175(12/15 |11 40.52 318 |4.73 1453 [1170 1170 1 86l 480 538 |538 1678 (344 | 918 918
175 % lT:':i 1515 |1 50.21 394 |4.85 485 140 1440 2290 | 589 535 |535 1675 (342 (114 114
| I | I
200 = 200(15 17 | 12 57.75 453 (546 546 2180 2180 3470 | 891 6.14 |6.14 17.75 1393 |150 150
200 % QDUIEU i T6.00 59.7 | 5.67 567 12820 2820 4490 |1 .160 6.09 |16.09 [7.68 '3.90 |197 197
| |
200 % 200|‘33 17 |12 93.75 T3.6 586 | 586 3420 3420 5420 Il 410 6.04 |6.04 |7.61 3.88 |242 242
250 % 250|25- 24 |12 |1194 93.7 1710 |7.10 (6930 6 950 IBRCLY if 860 T.63 [7.63 |9.62 |4.90 (388 388 ®
250 % 250535; 24 |18 | 1626 128 T45 745 [9110 9110 15400 13790 749|749 1942 483 (319 519
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Attached Table 2 Standard sectional dimensions of unequal leg angles
and their sectional area, unit mass and sectional

characteristics
Geometrical moment of inertia [=ai’
Radius of gyration of area i= Jlla
Modulus of section Z=lle
< (a=sectional area)
T .y
‘qum T“\_"‘ |
Nl
<L H |
| % ! U
| A e
{ \ 3 * X
'-'.\g"]le,‘l \
‘ .
IRy
T N 1
Yy v
Standard sectional See- | Unit >
dimension tional | mass Informative reference
mm area
em’ kg/m . -
AXB | t]| | Position of Geometrical moment Radius of tan @| Modulus
“2:{:’{ of inertia gyration of area - of section
{ | b cm’ cm | cm
| [ Gl | & [, |Max-| Mini- | | j|Max{Mini- % | 2,
! i ’ mum | mum * | mum | mum | '
_ ' I, 1 i | iy :
00% 75 9| 856 | 1404 |110 |275(200| 109 | 681 | 143 | 341 |278/2.20/319| 1356 0676 | 174 | 124
100% 75| 7|10 |5 | 1187 | 932{3.06|183| 118 | 569 | 144 | 308 |3.15|219/3.49|161| 0548 | 170 | 100
100x 75{10{10 |7 | 1650 |13.0 |3.17|1.94| 150 | 76.1 | 104 | 41.3 |3.11]215]3.43|158) 0.543 | 233|137
125% 75| 7/10 (5 13.62 |10.7 |410|164| 219 | 60.4 | 243 | 364 |4.01|211[423|164| 0362 261 | 103
125% 75[10[10 |7 | 1900 149 [422|175| 299 | 208 | 330 | 49.0 |3.96|206|4.17 161 0357 | 36.1 | 14.1
125% 75(13[10 | 7 | 2431 [19.1 | 435|187/ 376 | 101 | 415 | 619 |3.93]2.04|4.13[1.60] 0352 | 46.1 | 179
125% 90[10/10 |7 | 2050 [16.1 |3.95|222| 318 | 138 | 380 | 762 |394(259(4.30(1.93] 0.505 | 37.2 | 203
125% 90/13(10 | 7 | 2626 |206 |407 234! 401 | 173 | 477 | 963 !3.91|257|4.26|1.91| 0.501 | 47.5 | 259
150% 90| 9/12 6 | 2094 | 164 |495 1.99| 485 | 133 | 337 | 80.4 |4.81/2.52(5.06 (1.9 0361 | 482 | 190
150x 90[12|12 | 85| 2736 |215 507210 619 | 167 | 685 | 102 |4.76 2.47|5.00|193] 0357 | 623 | 243
150%100/ 912 |6 | 2184 171 | 476 230] 502 | 181 | 579 | 104 |4.79 288 5.15|218] 0439 | 49.1 | 235
150%100(12/12 | 85 | 28.56 | 224 488|241 642 | 228 | 738 | 132 4,.‘4|2.83|5,09I2,15|0.435 63.4 | 30.1
1sox100|15 12 |85 3525 | 277 |3500]253] 782 | 276 | 897 | 161 |4.71|2:80|5.04 | 2.14/ 0431 | 782 | 370
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Attached Table 3

Standard sectional dimensions of unequal leg
and unequal thickness angles and their sectional
area, unit mass and sectional characteristics

Geometrical moment of inertia I=ai”
Radius of gvration of area i= Jla
Modulus of section Z=1lle
i (a=sectional area) T
\ |
T 1 |
EN
' :
| I " | |
| L)
< L | TH3.
< [
! : | \'-! U
Mg
T
1 % U " I'-_ |
n |, d W2
by /
| - B 5
Cg V oy
Standard sectional Sec- | Umt Informative reference
dimension tional | mass |
mm area |
— few | kg . : .
AXB |t lein| Posmion of | Geometrical moment |  Radius of tan | Modulus
2 2 center of ofertia gyration of area | of section
| erevity em? | cm | cm®
CIT1 |
Lo le | L [ [Men] M i | 4, [Maxic Mni- Lz |z
‘ | mum | murm & !mum | mum |
| | 1, 1, | | & | & |
200% 90| 9|1414| 7 | 2966 | 233 | 636/ 215 1210200 1200 125 | 639 2.60 | 6.58 2.05 |0.263 | 8.7/ 202
250» 90/10/15 (17| B3| 3747 | 294 | 8611192 2 -1-4-(]E 223 25200 147 8.08 2.44  820]1.9¢ 0,182 |149 | BES
! ! | | | ! | | = s | i
250% 90112116 (17| B.5| 4295 | 33.7 | 8.99 1.89 2790 238I QBTOi 160 8.07/235| B.18/1.9310.173 (174 ! 33.5
300% 90111 ]6!19I 9.5| 46.22 | 36.3 é11.0 . 1.?6i 4370 24—5; 44—10| 168 072 2.30| 9.80|1.9010.136 (229 | 338
300> 90/13117/19| 9.5] 5267  41.3 113 i 1.75 | 4940 259| 50205 181 9.68] 2.22 | 9.76| 1.8510.128 |263 | 358
350%100[121722{11 | 5774 | 453 13.0 | 187 | 7440/ 362 | 7550 251 [113 | 2.50|11.4|2.08 (0124 |338 | 44.5
T T I T |
400 = 100| 13 | 1824|112 68.59 | 53.8 1534 | 1L.77 |11 500! 388 |ll 60(.|| 277 1129 | 2.38 (13.0 | 2.01 |0.09‘96 467 47.1
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Attached Table 4 Standard sectional dimensions of I sections
and their sectional area, unit mass and sectional
characteristics

4 . Geometrical moment of inertia [=aqi? y
= [ Radius of gyration of area i= Jlla !
i Modulus of section Z=Ile Rr‘
(a=sectional area) ;! Y ey
1B-t, | B-t N
S H
X L ’r‘-"r —
:l |
]
9 ol A il
9 94
A ¢ NE
B | m—-)*-'-%
Y
Standard sectional Sec- Unit | ;
) dirmnension tional ‘ ke R Informative reference
: mm area kgim !
- em* | .
Hx*B 0l |l r i ?"smonf"f ! Geometrical moment [Radius of Modulus
| | ce""e: H | of inertia |gyration of area of section
| | | ety cm? ! cm em®
| &n |
| I
| €] & ¢ & 1 & | 4 iy Z, z,
100x 75| 5 | 8| 7| 35| 1643 129 0 0 281 | 473 | 414 L70 362| 126
1]
125% 75| 53| 95| 9| 43| 2045 | 161 0 0 | 538 575 | 513 168 86.0| 153
150% 75| 53| 95/ 9| 45| 218 | 171 0 0 819 575 | 612 162 | 109 15.3
150%125 | 85114 13| 65| 4615 36.2 o | o 1760 385 6.18 | 2.89 | 235 | 616
180%100 | 6 |10 [ 10| 3 30.06 23.6 o !0 1670 138 745 | 214 | 186 27.3
200X100/ 7 110 |10 5 33.06 26.0 0 0 2170 138 811 | 205 | 217 | 277
200%150| 9 (16 | 15| 7.3| 6416 504 | 0 0 4460 753 834 | 343 | w6 | 100
— . I -
250%125 | 7.5[125/ 12| 6 48.79 38.3 0 | 0 5180 337 103 | 263 | 414 | 339
250%125 (10 119 | 21| 105| 70.73 555 | 0 0 7310 538 102 | 276 | 385 | 860
) 300%150| 8 |13 12| 6 | 6138 | 483 | o | o 9480 | 588 | 124 | 3.00 | 632 | 784
300150 (10 118519 | 95| 8347 655 | o | o0 12 700 886 | 123 | 326 | 849 | 118
300150 (115122 |23 |115] 9788 768 | 0 | 0 | 14700 | 1080 | 122 | 332 | 978 | 143
350%150 9 [15 [13| 65| 7458 | 385 | © 0o | 15200 | 702 143 | 307 | 870 | 935
| T = v |
350%130 |12 |24 |25 125| 1111 | 872 | 0O 0 22 400 i 1180 | 142 | 326 |1280 | 138
100%150 (10 (18 [17] 85 9L | 720 | 0 | 0 24100 | 864 | 162 | 3.07 |1200 | 115
400% 150 [12.5(25 | 27 | 135 | 1221 95.8 0 0 31700 | 1240 | 161 | 3.8 [1580 | 165
450%175 |11 120 [ 19| 9.5 11638 91.7 0 0 | 39200 | 1510 | 183 | 360 |1740 | 173
T T
150%175 |13 |26 | 27 133 | 1461 115 0 0 | 48800 | 2020 | 183 | 372 |2170 | 231
1
600%190 (13 |25 | 25 | 12.5 | 169.4 133 0 0 | 98400 ; 2460 | 241 | 381 (3280 | 259
600x190 16 (35 |38 |19 | 2245 76 | 0 0 | 130000 | 3540 | 241 | 397 |4330 | 373
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Attached Table 5 Standard sectional dimensions of channels
and their sectional area, unit mass and sectional
characteristics

Geometrical moment of inertia
Radius of gyration of area
& _ Modulus of section

T

(a=sectional area)

I=ai*
T;_J—Jfﬂa | c.Y
e T T
_l r;/.il‘-‘—e!_.l
| A

_ e
Y
it.;z;ias{snsecﬁonal tsiz‘;a.! L’Z?S; Informative reference
mm area |

- cm kgm
Hx8 | uloln| n | | crasiue Geometrical moment [Radius of Modulus

. | | ! gr::;‘ﬁ!' | e gyra;:gn of area o ::n “tion

| . | | & | ¢ I, I, i, i, Ze | 2
5x40|5 |7 |8l 4 | 8a18| 692 | 0 |128 33 | 122 202 | 117 | 201 | 447
100% 50| 5 | 7.5/ 8| 4 | 1192 9.36 0 | 154 18 | 260 | 397 148 | 376 | 7.2
125% 65| 6 (8 | 8| 4 | 1711 13.4 0 1.9 24 | 618 498 | 190 | 67.8 | 134
150% 75| 6510 |10| 5 | 2371 18.6 0 | 2.28 81 | 117 603 | 222 | 115 | 224
150% 75| 9 12315 7.5 30.59 24.0 0 | 231 | 1050 | 147 5,36! 219 | 140 | 283
180% 75| 7 105 11| 5.5/ 27.20 214 | o0 | 213| 1380 131 712 | 219 | 153 | 243
200% 80| 75111 |12 6 | 31.33 246 | 0 |221| 1950 168 788 | 232 | 195 | 201
200% 90| 8 (13.5/ 13| 7 | 3865 303 | 0 | 274 249 277 8.02 | 268 | 249 | 442
250% 90| 9 (13 | 14| 7 | 4407 346 0 |2 4180 204 | 974 238 | 334 4.5
250% 90 [11 145 17| as| staz 402 | o | 240 4680 320 | 936 | 254 374 | 499
300x 90| 9 13 [1a] 7 [a8s7 | 381 | o |22 6s0 300 (115 | 252 | 429 | 437
300x 90(10 [155(19| 95| 5574 | 438 | o |234| 7ar0 360 | 115 | 254 | 494 | 541
300x 90[12 116 | 19| 95| 61.90 486 o |228| 7870 | 370 |13 | 248 | 5235 | 564
380%100 10516 | 18| 9 | 6939 54.5 0 | 241 | 14500 | 535 | 145 | 278 | 763 | 703
380%100 (13 165/ 18| 9 | 78.9 62.0 0 |233|15600 | 565 |141 | 267 | 823 | 736
380x100 (13 120 |24 |12 [ 857 67.3 0 | 254 | 17600 | 655 | 143 | 276 {926 | 818
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Standard sectional dimensions of bulb flats

and their sectional area, unit mass and sectional
characteristics

Geometrical moment of inertia
Radius of gyration of area
Modulus of section

=
1= Jlla
Z=lle

(a=sectional area)

¥
v |
il
'|‘| |
\l |
<fen] i A i
o '*—r\i i
| ; “.\:“/_K
o .
tl 4 R Vh i
& VR A I B
| U1 T ' ; T X
| \l.-"/_l
J| N V]
O
[ iy
<t Py '30 = ] Yooy
1 ¢ d ‘ G e,".l
|
y V
Standard sectional Sec- |L'nit Informative reference
dimension tional | mass
mm area |
T em? kgfm I T
A gl a 1wl w | P"““‘:‘“f"f Geometrical moment Radius of itan a| Modulus
| [ | | mr;::c of inertia gyration of area | ofsec:man
i | cm* ! cm ‘ em
¢ | ¢ | n | 1, [Max-|Minie| ;| 5 [Max M.ini-‘ z | 2
5 mum | mum 3 mum | mum
! L | ¥, £ |
180| 95|23 | 7| 2 | 2106 | 165 | 7.49]0.786 671) 048] 673| 7.34|5.6410.671(565|0.59110.0568| 63.8/ 3.70
20010 |265 8| 2 | 2523 | 198 | 8.16/0.834| 997|151 (1000|114 |6.29/0.773| 630 |0.672l0.061 1| 84.2| 535
230| 11 |30 | 9| 2 | 3198 | 251 | 936/0927| 1680|242 | 1680|18.3 |7.240.870( 7.25 [0.733/0.050 9] 123 | 7.62
250 (12 |33 |10/ 2 | 3813 | 299 [10.1 |1.02 | 2360 |35.2 12370 264 | 7.87(0.960| 7.88 0.832(0.061 2/ 159 [10.1
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Attached Table 7 Standard sectional dimensions of T sections
and their sectional area, unit mass and sectional

characteristics
Geometrical moment of inertia [=aqj?
Radius of gyration of area i= Jla
Modulus of section Z=lle

(a=sectional area) .

B
=z | Y
4 i 1
5 | A9
— . —
o —— oS! T X
¢ ! ! I‘mga | "‘-“E & m"’!'
P €y
£l Lol |
& Ll
= Y
Standard sectional Sec- | Unit | i
il e | Gt I Informative reference
mm area
s T 8 1] ' e | kem |
i\;fnnnngi B | Hin | n | r3 | i":::ffg“’f | Geometrical moment i'Rad_il;s of ! Modulus
B:?smni I | ety of inertia |gyration of area of section
z ]| LR e
L | | b b g i B | g | B a4 | 2
150% 9 |130|39I 12, 9| 83| 1852 | 145 (0934 | 0 ' 163 254 | 0942 | 370 | 555 338
150% 12 i]st}I 212 12 8| 3]2802 181 102 | 0 | 200 | 33 | 0949 | 383 | 652 451
= N | T T _ = | T
150x15 | 150 | 45 | 12 |15( 83| 2252 | 216 | 113 | 0| 259 | 423 |oom || 392 | 770 | 364
. | o l'5s [ alw] o665 5 |
200x12 200 42 | 12i 12! 8/ 3| 2002 | 228 | 0935 | 0 | 223 | 799 |osr7 || 525 | 683 | 79.9
| .
200%16 |200| 4612 16| 8] 3 | 3702 | 201 | 109 | 0] 305 | 1010 |os07] 537 | 868 | 107
200x19 | 200 49 | 12 [19] 8] 3| a302 1338 [ 122 | o[ 385 | 1210 | 0946 | 543 [104 | 127
[ O 5 = 5 5 | = | -
200%22 1200152 112/22 | 8|3 | 4902 | 385 | 135 | 0 | 483 | 1470 | 0993 | 547 |126 | 147
T T -
| 220x16 |250| 46|12 [16 |20 3 | 4605 | 362 [ 206 [ 0 | 336 | 2080 | 0854 672 | 9.49 | 167
5 =] e ' ] ' 1
220x19 | 250 4912 |10 ] 20 .| 3]5355 | 420 | 110 | 0 | a3 | 2470 [ o897 | 680 | 116 |' 198 '
250 % 22 |250 52 I 12|22 20)3] 6105 | 479 | 133 | 0 | 350 | 2870 | 0949 | 685 142 | 229
250x25 1250(355 12|25 (20| 3 | 6835 | 538 | 146 | 0| 696 | 3260 (101 | 690 | 172 | 261
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Standard sectional dimensions of H sections
and their sectional area, unit mass and sectional
characteristics

Geometrical moment of inertia

Radius of gyration of area
Modulus of section
(a=sectional area)

I=ai?
1= +1lla
Z=1le [
¥
J
B

Standard sectional Sec- Unit Informative reference
dimension tional mass |
mim area |
em’ kg/m
Nominal HxB | ¢ t r Geometrical moment|Radius of Modulus
dimension of inertia gyration of area| of secsuon
(depthx cm? cm | cm
width) |
. 1, g i\ i, 2 | &
100% 30 | 100% 30| 3 ? 8 | 1185 930 187 148 | 398 | L12| 35| 591
100X100 | 100%100 6 8 8 | 2139 169 378 134 418 | 249 |. 756 267
125% 60 | 125% 60 6 8 8 | 1669 | 131 409 201 | 495 | 132 ‘ 65.5 0.71
125%125 | 125%125| 63 9 8 | 3000| 236 839 203 | 520 313] 134 469
150% 75 | 130% 73| 5 | 7 8 | 1785 140 666 495 | 611 166 83.8 132
150x100 | 148%100| 6 | 9 8 | 2635, 207 1000 | 150 6.17 | 239 135 30.1
|
150%150 | 150%130 | 7 10 8 | 3965| 311 1620 563 640 | 377 216 | 751
173 90 | 173% 90 5 8 | 8 | 2200 180 1210 975 | T26 | 2.06 138 21.7
173x175 | 175%175| 75 | 11 | 13 | 3142 | 404 2900 98 750 | 437 331 112
= .
200<100 | 198% 99 45 | 7 8 | 2269| 17.8 1540 113 825 | 224 156 229
200100 55 8 8 | 2667 ! 209 1810 134 823 | 224 181 26.7
200%150 | 194x150| 6 9 8 | 3811 299 2630 307 830 | 365| 271 | 676
200%200 | 200%200| 8 12 | 13 | 6333 | 499 4720 1600 862 | 502 472 | 160
*200 %204 | 12 12 | 13| 7133 362 1980 | 1700 835 | 488 | 498 | 167
250%125 | 248%124| 5 | 8 8 | 3199| 251 | 3450 255 |104 | 28| 278 | 4Ll
250%125| 6 > 8| 3697| 200 | 3960 204 | 104 | 282 317 47.0
250x175 | 24x175| 7 | 11 13 | 3549 | 436 6 040 084 | 104 | 421 495 | 112
250%250 | 250%250| 9 | 14 | 13 | 9143 | 718 10700 | 3650 | 108 | 632 860 | 292
250%x255| 14 | 14 | 13 | 1039 | 816 11400 | 3880 | 105 | 611 912 | 304
300x150 | 208x149| 35| 8 | 13 | 4080 | 320 6320 42 | 124 | 329 424 59.3
| 300x150] 65| o | 13 | %678| 367 7210 308 | 124 | 329 481 67.7
300x200 | 204x200| 8 | 12 | 13 | 71.05| 558 | 11100 | 1600 | 125 | 473 | 736 160
— |
300300 =204x302| 12 | 12 | 13 | 1063 834 | 16600 | 3310 | 125 | 720 | 1130 365
| 300%x300! 10 | 15 | 13 |1184 | 930 | 20200 | 6750 |13.1 | 735 1330 | 450
5 3 p 1 I 2_ Tv i . 4&
[ | 300x305| 15 | 15 | 13 | 1334 | 105 21300 | 7100 | 12:6 30 | 1420
30x175 | 346x174 6 | 9 | 13 | 5245 412 | 11000 791 |145 | 388 | 638 | 910
N | 350 175 7 | 11 | 13 | 6201 494 13 500 984 | 146 | 396 | 171 | 12

A0
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Attached Table 8 Standard sectional dimensions of H sections
and their sectional area, unit mass and sectional
characteristics (concluded)

miggnﬂtﬁonal Sec- Unit | Informative reference
tional  mass
o = Bmmi = | & I :;"n‘f“ Rk i(."}epmet_riml momentR-adit‘l-;i ;{} o Modulus
dimension | | | |of inertia . gra of section
E?gg)x | | | ' | ki & | & Zi 7.
350%x250 | 340x250| 9 | 14 | 13 | 9953 | 781 | 21200 3630 | 146 | 605| 1250 | 202
330X350 |*344x348| 10 | 16 | 13 | 1440 | 113 32800 11200 | 151 | 884 | 1910 646
350x350| 12 | 19 | 13 |171.9 | 135 | 39800 | 13600 | 152 | 889 | 2280 i
400%200 | 396x199| 7 11 13 | 714l | 561 | 10800 | 1450 |166 | 430 | 99 143
400%200| 8 | 13 | 13 | 8337| 654 | 23500 1740 |168 | 436 | 1170 | 174
400300 | 300x300| 10 | 16 | 13 |1332 | 105 37900 7200 | 169 | T35| 1940 | 480
400%400 |*388%402 | 15 | 15 | 22 | 1785 | 140 | 49000 16300 | 166 | 9.55 | 2520 809
*304x398 | 11 | 18 | 22 |1868 | 147 | 36100 18900 | 17.3 | 101 | 2850 951
300%400| 13 | 21 | 22 [2187 | 172 66600 | 22400 | 175 101 | 3330 | 1120
+400x408 | 21 | 21 | 22 | 2507 | 197 70900 | 23800 | 168 | 975 | 3340 | 1170
~414x405| 18 | 28 | 22 | 2954 | 232 | 92800 | 31000 | 177 |102 | 4480 | 1530
*428%407 [ 20 | 35 | 22 | 3607 | 283 | 119000 39400 182 [ 104 | 5570 | 1930
*458%417| 30 | 50 | 22 | 5286 | 415 | 187000 60500 | 188 | 107 | 8170 | 2900
va08x432| 45 | 70 | 22 7701 | 605 | 208000 | 94400 | 197 | 111 | 12000 | 4370
450x200 | 446x199| 8 | 12 | 13 | 8297 | 651 | 28100 1380 | 184 | 436 1260 | 139
s50%200] o | 14 | 13 | o548] 7a9 [ 32000 | 1870 |186 | 443 1360 | 187
450300 | 440x300| 11 | 18 | 13 |1539 | 121 | 54700 | 8110 | 189 | 726 | 249 540
500%200 | 496X199| O | 14 | 13 | 9920| 779 | 40800 | 1840 | 203 | 431 | 1650 185
500200 10 | 16 | 13 |1122 | 882 | 46800 | 2140 | 204 | 436 | 1870 214
*506%201 | 11 | 19 | 13 | 1203 | 102 | 355500 | 2380 | 207 | 446 | 2190 256
500x300 | 482x300| 11 | 15 | 13 | 1412 | 111 | 58300 | 6760 | 203 | 692 | 2420 | 450
488%300| 11 | 18 | 13 |1392 | 125 63900 | 8110 | 208 | T14| 2820 540
600200 | 596x199| 10 | 15 | 13 | 1178 | 925 | 66600 | 1980 |236 | 410 | 2240 | 199
600%200 | 11 | 17 | 13 |13L7 | 103 3600 | 2270 | 240 | 416 | 2520 | 227
606%201| 12 | 20 | 13 | 1498 | 118 88300 | 2720 | 243 | 426 | 2910 270
600X300 | 582%300| 12 | 17 | 13 |169.2 | 133 | 98900 | 7660 |242 | 673 | 3400 511
588X 300 | 12 ; 20 | 13 1872 | 147 | 114000 | 9010 | 247 | 694 | 38% | 601
~504x302| 14 | 23 | 13 |2171 | 170 | 132000 | 10600 | 248 | 698 | 4500 700
700%300 | *692x300 | 13 | 20 | 18 [2075 | 163 | 168000 | 9020 |285 | 659 | 4870 | 60
700x300] 13 | 24 | 18 [281L5 | 182 | 197000 | 10800 | 292 | 683 | 5640 | 721
800X300 | *792%300| 14 | 22 | 18 |2395 | 188 248000 9920 | 322 | 644 | 6270 | 66]
800x300| 14 | 26 | 18 [2635 | 207 | 286000 | 11700 | 330 | 667 | 7160 781
900%300 | *890x299 [ 15 | 23 | 18 [2669 | 210 | 339000 10300 |356 | 620| 7610 | 687
900%300| 16 | 28 | 18 [3058 | 240 404000 | 12600 | 364 | 6.43 | 8990 842
*012x302| 18 | 34 | 18 | 3601 | 283 491000 | 15700 | 369 | 6359 | 10800 | 1040

Remarks 1 ~The H sections given in the same column with respect to the nominal

dimension have same inner depth.
2 Those sizes without asterisk are given for merchant sizes.
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Annex 1 (normative)
Hot-rolled steel sections—Part 1 : Equal-leg angles—Dimensions

This Annex 1 has been prepared based on the first edition of ISO 657-1, Hot-rolled steel
sections — Part 1 : Equal-leg angles — Dimensions, published in 1989, without any
modification in technical contents.

The “informative reference” dot-underlined in this Annex is the item not included in the
original International Standard.

1 Scope This Annex specifies dimensions of hot-rolled equal-leg angles.

2 Normative reference The following standard contains provisions which, through
reference in this Annex, constitute provisions of this Annex. At the time of publication,
the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this Annex are encouraged to investigate the possibility of applying
the most recent edition of the standard indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 657-5 : 1976, Hot-rolled steel sections— Part 5 - FEqual-leg angles and unequal-leg
angles—Tolerances for metric and inch series.

Informative reference... This International Stan dard.comes under Annex 3.

3 Dimensions

3.1 The dimensions of equal-leg angles shall be as shown in Annex 1 Table 1.
Preferred dimensions are given in bold type.

3.2 The root radii given in Annex 1 Table 1 are for information only.
3.3  The toe radius has not be specified and may, if considered necessary, be determined

independently for national standards.

4 Sectional properties The mass, sectional area and sectional properties of equal-
leg angles are given for information in Annex 1 Table 1. They have been calculated
assuming a toe radius equal to half the root radius.

5 Dimensional tolerances Tolerances on the dimensions specified in Annex 1
Table 1 are covered in ISO 657-5.

{1/
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Annex 2 (normative)
Hot-rolled steel sections—Part 2 : Unequal-leg angles—Dimensions

This Annex 2 has been prepared based on the first edition of ISO 657-2, Hot-rolled steel
sections —Part 2 : Unequal-leg angles —Dimensions, published in 1989, without any
modification in technical contents.

The “informative reference” dot-underlined in this Annex is the item not included in the
original International Standard. >

1 Scope This Annex specifies dimensions of hot-rolled unequal-leg angles.

2 Normative reference  The following standard contains provisions which, through
reference in this Annex, constitute provisions of thic Annex. At the time of publication,
the edition indicated was valid. All standards are subject to revision, and parties to
agreements based on this Annex are encouraged to investigate the possibility of applying
the most recent edition of the standard indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 657-5 : 1976, Hot-rolled steel sections —Part 5 : Equal-leg angles and unequal-leg
angles —Tolerances for metric and inch series.

Informative reference .. This International Standard comes under Annex 3.

3 Dimensions

3.1 The dimensions of unequal-leg angles shall be as shown in Annex 2 Table 1.
Preferred dimensions are given in bold type.

3.2 The root radii given in Annex 2 Table 1 are for information only.
3.3 The toe radius has not been specified and may, if considered necessary, be

determined independently for national standards.

4 Sectional properties  The mass, sectional area and sectional properties of
unequal-leg angles are given for information in Annex 2 Table 1. They have been
calculated assuming a toe radius equal to half the root radius.

5 Dimensional tolerances Tolerances on the dimensions specified in Annex 2
Table 1 are covered in ISO 657-5.
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Annex 3 (normative)

Hot-rolled steel sections—Part 3 : Equal-leg angles and unequal-leg angles
—Tolerances

This Annex 3 has been prepared based on the first edition of ISO 657-5, Hot-rolled steel
sections —Part 5 : Equal-leg angles and unequal-leg angles—Tolerance for metric and
inch series, published in 1976, without any modification in technical contents.

The “informative references” dot-underlined in this Annex are the items not included in
the original International Standard.

1 Scope This Annex specifies the dimensional tolerances applicable to hot-rolled
steel angles having either equal or unequal leg lengths in accordance with ISO 657-1 and
1SO 657-2.

Annex 2.

2 Leglength tolerance  Tolerances on leg length shall be as shown in Annex 3 Table

3 Thickness tolerance  Tolerance on thickness shall be as shown in Annex 3 Table 2.

4  Cutting tolerances for length  Normal and fine tolerances for lengths shall be as
shown in Annex 3 Table 3 and Annex 3 Table 4 respectively.

5 Straightness

5.1 The maximum permissible camber shall be as shown in Annex 3 Table 5.

5.2 The camber shall be measured as shown in Annex 3 Fig. 1.

6 Out-of-square

6.1 The legs shall be perpendicular to each other within a maximum deviation at the
end as specified in Annex 3 Table 6.

6.2 The deviation shall be measured at the end of leg.
7 Tolerance on mass  Where tolerance on mass per unit length is to be specified as an

overall controlling, tolerance such provision should be included in the appropriate
national standard.

JEe
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Annex 3 Table 1 Length tolerance '
Unit: mm :
Leg length () Tolerance
50 max. : +1.0
Over 50 up to and incl. 100 +1.5
Over 100 up to and incl 150 +20
Over 150 up to and incl 200 +3.0

Note (") For unequal-leg angles take the longer leg length.

Annex 3 Table 2 Thickness tolerance

Unit: mm
Leg leneth () Tolerance
50 max. *0.5
Over 50 up to and incl. 100 +0.8
Over 100 up to and incl 150 +1.0
Over 150 up to and incl 200 +1.9 '
Remarks: For angles having a leg length exceeding 75 mm, a

tolerance on mass of 2.5 % of the mass per unit
length may be specified in place of thickness tolerance.
The masses per unit length of angles are as shown in
the corresponding part of ISO 657 according to the
classification of angles (refer to 1).

Informative reference . 1SO 657 comes under Annex 1 to Annex 10
n this Standard,

Annex 3 Table 3 Normal cutting tolerance on length

Length Tolerance
All lengths £ 100 mm
Annex 3 Table 4 Fine cutting tolerance on length '
Length Tolerance
m mm
12 max. +75
0
Over 12 +100
0

Annex 3 Table 5 Camber

Leg length (") Straightness tolerance
mm mm
Over 50 up to and incl. 150 0.4 % of length
Over 150 up to and incl 200 0.25 % of length
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__-—--—-"""‘---..
____-—_"""---..._

—
|

| Camber

Length of angle

Annex 3 Fig. 1 Measurement of camber

Annex 3 Table 6 Out-of-square

Unit: mm
Leg length (1) Maximum deviation
50 max. 1.0
Over 50 up to and incl. 100 2.0
Over 100 up to and incl. 200 3.0

Dewnation Deviation

N

Annex 3 Fig. 2 Measurement of deviation
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Annex 4 (normative)
Hot-rolled steel sections—Part 4 : Sloping flange channel sections
—Dimensions and sectional properties

This Annex 4 has been prepared based on the first edition of ISO 657-11, Hot-rolled steel
sections —Part 11 : Sloping flange channel sections (metric series) —Dimensions and
sectional properties, published in 1980, without any modification in technical contents.

1 Scope This Annex specifies dimensions and sectional properties of hot-rolled steel
sloping flange channel sections.

2 Designation Sloping flange channel sections shall be designated by the letters
CH followed by the depth and mass per metre.
Example: CHI160x18

3 Dimensions and sectional properties The dimensions and sectional properties
of sloping flange channel sections shall be as shown in Annex 4 Table 1.
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Annex 4 Table1 Dimensions and sectional properties of
hot-rolled steel sloping flange channel sections

£ B=t

x—-4d4—x

H

)[\'p

Designation | Mass . u&;ﬁ i Dimensions Cent- Sectional properties about axes
it i X-X i Y-v
w | 4 |#|B|T|: RO ¢ | & Zleal & | &im
kg'm | em? | mm | mm | mm | mm | om | mm | em ! cm* cm? | cm cm? cm? cm
5 @ @ | W@ e an | an | a2 |3 | a9 | a5 | (s
CHB80x 8 | 823 105 | 80| 45| 75| 55| 80|40 | 143 102 | 256 | 32| 180 | 585 130
cH100x10 | 103 | 131 [100| 30| 80| 59| 80| 45| 151 20 | 400 | 391 212 | 7| L4t
CH120%12 | 125 | 160 | 120| 55| 85| 63| 80| 45| 160 350 | 8.4 | 468| 395 |101 | 157
CH140%15 | 150 | 192 |140| 60.| 9.0 6.7! 90| 45| 168 570 | 8l4 | 545 553 | 128 | 167

CH160x18 | 18.2 232 | 160 | 65 (100 72| 90| 53 1.81 900 | 113 6.22 790 | 168 181
CH180x21 | 21.3 72 | 180 | 70|105| 7.7/ 10.0] 55 1.90 | 1320 | 147 6.98 | 105 20.6 1.94
CH200%25 | 25.2 321 [ 200 75 |115| 82|120| 60 | 202 | 1930 | 193 7.75( 142 260 | 2.10

CH220x29 | 28.7 36,6 | 220 | 80 |12.0| 87120 65 211 2640 0 240 8.50| 183 31.0 223
- ' i
39 | 432 | 250 85 I 130 92|135| 7.0 220 @ 4000 | 320 9.63 | 240 38.2 2.36

7800 | 520 |116 | 452 |6l1 | 280

CH250 %34 | 3

150|100 | 15.0| 80 | 2.60

CH300x45 | 452 | 57.5 | 300 | 100 |

i

CH350%52 | 51.8 66.0 | 350 | 100 | 16.0 | 105 | 16.0| 8.0 | 248 !11900 | 678 13.4 496 663 | 271
|
0 |

CH400 %59 | 38.9 73. 400 | 100 | 17.0 1 11.0 | 17.0 | 85 2.38 17 200 ‘ 858 | 15.2 41 71.0 | 268

Note (')  The fillet and toe radii (R and r) are shown only for information and for
calculating of the sectional properties.
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Annex 5 (normative)
Hot-rolled steel sections—Part 5 : Tolerances on sloping flange I-sections, column and
channel sections

This Annex 5 has been prepared based on the first edition of ISO 657-13, Hot-rolled steel
sections—Part 13 : Tolerances on sloping flange beam, column and channel sections,
published in 1981, without any modification in technical contents.

The “informative references” dot-underlined in this Annex are the items not included in
the original International Standard.

1 Scope

1.1 This Annex specifies the dimensional tolerances of hot-rolled sloping flange I-
sections, column and channel sections of which the dimensions are specified in the
following standards.

a) Sloping flange I-sections ISO 657-15

b) Sloping flange column sections IS0 657-16

¢) Sloping flange channel sections  1SO 657-11

Informative _reference. The.se...In,tema_t_iQnal...S_tan_dar_ds___come___unden..xesp.e.cl;iyely
Annex 4, Annex 6 and Annex 7.

1.2 This Annex 5 specifies the following two cases.

a) Tolerances for the thickness of the web and the flanges are specified along with a
higher mass tolerance shown in column (3) of Annex 5 Table 8 (refer to 2.3). This
case shall be designated by symbol D (dimensional tolerances).

b) Where no tolerances are specified for the thickness of the web and the flanges, tighter
mass tolerances given in Annex 5 Table 8, column (2), are applicable. This case is
designated by the symbol M (mass tolerance).

At the time of ordering, the interested parties shall agree as to which of these two above-
mentioned alternatives would be applicable, designating the choice by the appropriate
symbol D or M.

Example : Column ISO 657-15-SC 100-D

Informative reference...... Example : Column Annex 6-SC 100-D

If symbol D or M is not indicated in the order, the supply can be made complying to
either of the two above cases.

2 Tolerances

2.1 Tolerance on depth  The tolerance on depth shall be as shown in Annex 5 Table 1
(refer to Annex 5 Fig. 1 and Annex 5 Fig. 2).

¥
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Annex 5 Table 1 Tolerance on depth
Unit: mm
Depth (A) Tolerance on depth
200 max. . 2.0
Over 200 up to and inel. 400 +3.0
Over 400 up to and incl 600 +4.0

2.2 Tolerance on width of flange  The tolerance on width of flange for I-sections and
columns shall be as shown in Annex 5 Table 2 and the tolerance on width of flange for
channels shall be as shown in Annex 5 Table 3.

Annex 5 Table 2 Tolerance on width of flange for I-sections and columns

Unit: mm

. Width of flange (B Tolerance on width of flange
100 max. 210
Over 100 up to and incl. 125 +25
Over 125 up to and incl 250 +4.0

Annex 5 Table 3 Tolerance on width of flange for channels

Unit: mm

Width of flange (5 Tolerance on width of flange
Under 75 +2.0
75 min. +3.0

2.3 Tolerance on thickness of flange and web
2.3.1  When the section is ordered to designation D (refer to 1.2), tolerance on thickness
of web shall be as shown in Annex 5 Table 4.

Annex 5 Table 4 Tolerance on thickness of web

Unit: mm
. Thickness of web (8 Tolerance
10 max. +0.5
Over 10 +5 % of thickness of web

19
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Annex 5 Fig. 1 Dimensions of sloping flange sections

2.3.2 When the section is ordered to designation D (refer to 1.2), the tolerance on

thickness of flange shall be as shown in Annex 5 Table 5.

Annex 5 Table 5 Tolerance on thickness of flange

Unit: mm

Depth (H) Tolerance on thickness of flange (1)
140 max. —=0.5
Ovwer 140 up to and incl. 300 —-1.0
Over 300 up to and incl. 600 —-15

Remarks: The plus tolerance on thickness of flange is limited by the
permissible deviation in mass.

2.4 Flange out-of-square

The flange shall be parallel within the tolerances

specified in Annex 5 Table 6 (refer to Annex 5 Fig. 2).

Annex 5 Table 6 Tolerance on flange out-of-square

Unit; mm
Width of flange (B) A+ A (max.)
100 max. 3.0 mm
Over 100 up to and incl. 250 3 % of width of flange B
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Annex 5 Fig. 2 Flange out-of-square

2.5 Camber Camber measured as shown in Annex 5 Fig. 3 shall not exceed 0.20 %
of the total length.

2.6 Sweep In the case of columns, sweep measured as shown in Annex 5 Fig. 3

shall not exceed 0.20 % of the total length.

Remarks: Sweep tolerances for I-sections and channels shall be subject to negotiation
at the time of enquiry and order, if necessary.

Camber

Length

I-section and column

Sweep

Channel

Annex 5 Fig. 3 Measurement of camber and sweep

20
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2.7 Flatness of web  The tolerance on flatness of outer face of web of channel shall be

as follows (refer to Annex 5 Fig. 4). )
Convexity: Not permitted
Concavity: 15 % of nominal thickness of web

Coneavity

| [—

|
oy
v/ \-:

\

Convexity

Annex 5 Fig. 4 Flatness of web of channels

2.8 Tolerance on length  Unless otherwise negotiated, the tolerance on length shall be
as shown in Annex 5 Table 7.
Annex 5 Table 7 Tolerance on length

Length Tolerance
m mm
12 max. +75
0
Over 12 +100
0

2.9 Tolerance on mass (refer to 1.2) When the tolerance on mass per unit length is
specified in place of the tolerance on thickness of flange and web, the tolerance specified
in column (2) of Annex 5 Table 8 shall be applied and, for all other cases, the tolerances
specified in column (3) of Annex 5 Table 8 shall be applied.

Annex 5 Table 8 Tolerance on mass per unit length

Depth Tolerance on mass
(1) (2) Mass-controlling tolerance |(3) Thickness-controlling tolerance
min % %
Under 150 +3.0 *5.0
150 min. +25 +4.0
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Annex 6 (normative)
Hot-rolled steel sections—Part 6 : Sloping flange I-sections
—Dimensions and sectional properties

This Annex 6 has been prepared based on the first edition of ISO 657-1 5, Hot-rolled steel
sections —Part 15 : Sloping flange beam sections (metric sertes) — Dimensions and
sectional properties, published in 1980 without any modification in technical contents.

1 Scope This Annex specifies the dimensions and sectional properties of hot-rolled
steel sloping flange I-sections.

2 Designations  Sloping flange I-sections shall be designated by the letters SB
followed by the depth and mass per metre.
Example: SB160x 18

3 Dimensions and sectional properties The dimensions and sectional properties
of sloping flange I-sections shall be as shown in Annex 6 Table 1.

Z/
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Annex 6 Table 1 Dimensions and sectional properties

of hot-rolled steel sloping flange I-sections

1

e (SR

Designation | Mass i Seo: I Dimensions Sectional properties about axes
tional | =

area | | X-X Y=k
M 2 lalel | lgery| o | 2 | n z z, | n
kg'm em? mm | mm mm  mm | mm mm cm? em?’ cm cm® em? cm
(1) @ | @ (@l e o © @] a0 | an [az| a3 | 1a) | as)
SB 80X 6 | 603 7.69| 80| 40| 60| 40 60| 30| 7| 194318 5.@5i 2,82 | 0.857
SB100X 8 | 857/ 109 | 100 50| 6,8‘ 45 r.u! 3.5i 15 350 401 | 123 | 493]1.06
SB120% 12 | 115 | 147 | 120 60 16| 50| 80 40| 342 | 570|483 | 235 ‘ 7.84| 127
SBL40X 15 | 148 | 188 140 70 sa| 53] 80 40| 603 ss,zi 566 | 412 | 118 | 148
SB160X 18 | 185 | 236 | 160 | 80| 92| 60 90| 45| 993 | 124 [649 | 667 | 167 |1.68
SBI8OX 23 | 227 | 289 180 | 90 ‘ 100] 65 10.0! 5.0‘ 1580 | 172 | 731 | 103 | 228 |189
sg200x 27 | 272 | 346 | 200 ' 100 108| z0|110| 55| 2300 | 230 | 814 151 | 302 |2.09
SB220% 32 | 321 | 408 | 220 110|116 75|110| 55! 3200 | 299 | 877 ‘ 216 | 392 |2.30
SB240% 36 | 36.4 | 463 240|120 120 78120 6,0‘ 4150 | 371 | 981 | 286 | 47.7 | 249
SB230% 38 | 384 | 490 '250‘ 125 |122| 79 (120| 60| 5130 | 410 l102 | 328 | 524 |236
SB270% 41 | 413 | 526 | 270 | 125 |127| 82|130| 65| 6350 | 470 |[110| 343 | 549 [255
SB300X 46 | 458 | 384 |300 130 132 | 85|130 65 8620 = 574 | 122 | 402 | 618 262
SB330X% 56 | 58.8 | 71.1 | 330 ‘ 140 [ 1461 9.1|150| 75|14200 | 812 | 141 | 536 | 795 |280
SBA00X 66 | 655 | 83.5 | 400 | 150 |15.5| 97|160| 8021600 1080 | 161 | 725 | 96.7 |295
SB450% 76 | 76.1 | 96.9 woi 160 | 165|103 [ 160 | 8.0 31400 |1400 [ 180 | 040 [117 |311
SB300% o1 | 91.2 1160 | 500 | 170 | 18.7|11.0|190| 95 46600 | 1870 | 200 1290 |151 |3.33
SB550% 107 [107 |136.0 | 550 | 180 |20.4 |12.0 | 20.0 100 63700 |239%0 | 219 |1680 [186 |[3.51
SB600x 131 |131 1670 | 600 ‘ 210 {221 130 22011097500 |3250 | 241 2850 |271 |413

Note (*) The fillet and toe radii (R and r) are shown only for information and for
calculating the properties of the sections.

o
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Annex 7 (normative)
Hot-rolled steel sections—Part 7 : Sloping flange column sections

—Dimensions and sectional properties

This Annex 7 has been prepared based on the first edition of ISO 657-186, Hot-rolled steel
sections —Part 16 : Sloping flange column sections (metric series) —Dimensions and
sectional properties, published in 1980, without any modification in technical contents.

1 Scope This Annex specifies the dimensions and sectional properties of hot-rolled
sloping flange steel column sections. '

2 Designations  Sloping flange column sections shall be designated by the letters
SC followed by the depth of the column.
Example: SC 100

3 Dimensions and sectional properties The dimensions and sectional properties
of sloping flange column sections shall be as shown in Annex 7 Table 1.

22
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Annex 7Table1 Dimensions and sectional properties '
of hot-rolled sloping flange steel column sections
I
| v d
| |
I} !
| i %.
| .
:‘ Y -x - | X 3
il |
/',_, |
/ |
v
Designation | Mass S_ec-] Dimensions Sectional properties about axes .
tional |
|a_rea | Ae=X Y=1%
M | 4wl oo 4 Zctm | & |z |5
kg/m | em® | mm | mm | mm | mm | mm | mm | cm? cm? cm em* cm? | cm
SC100 20.0 | 25 100 100 60| 10 | 12| 60| 436 | 872 | 413] 136 | 272 | 2.31
|
sC120 262 | 334|120 120 65| 11 | 12 ‘ 6.0 842 140 | 502 235 ‘ 426 | 2.7
. | .
5C140 333 | 424 | 140 ‘ 140 7,0! 12 ‘ 12 | 60 1470 | 211 5.39‘ 438 | 625 ‘ 3.21
| | |
SC160 419 ‘ 534 | 160 160 | 801 13 15 ‘ T5| 2420 ] 303 | 674! 695 | 868! 3.61
| |
SC180 50.5 ‘ 64.4‘ 180 ! 180 | 8.5! 14 |15 | 75] 3740 | 415 7.62‘ 1060 ‘117 ‘4.05
| | | |
5200 60.3 | 7681200200 | 90 15 18 ‘ 90| 5330 | 333 | 848 1330 153 | 4.46
$C220 704 ‘ 89,8|220!220 05| 16 | 18 90 7880 | 716 ‘ 935| 2160 ‘195 ‘4,90
SC250 856 | 109 | 250 | 250 | 10.0 | 17 23 |11.5‘ 12500 997 107 | 3260 | 260 | 5.46
Note () The fillet and toe radii (R and r) are shown only for information and for m
calculating the properties of the sections. '
1]
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Annex 8 (normative)
Hot-rolled steel sections—Part 8 : L-sections for shipbuilding
—Dimensions, sectional properties and tolerances

This Annex 8 has been prepared based on the first edition of ISO 657-18, Hot-rolled steel
sections —Part 18 :L-sections for shipbuilding (metric series) —Dimensions, sectional
properties and tolerances, published in 1980 without any modification in technical
contents.

1 Scope This Annex specifies the dimensions, sectional properties and dimensional
tolerances for hot-rolled steel L-sections for shipb uilding.

2 Designations Hot-rolled steel L-sections for shipbuilding shall be designated by
the letter L followed by the height of the web (H), the width of the flange (B), the
thickness of the web (f) and the thickness of the flange (7).

Example : L 250X90x 9% 13

3 Dimensions The dimensions of L-sections shall be as shown in Annex 8 Table 1.

23



44
G 3192: 2000

Annex 8 Table 1 Dimensions and sectional properties of L-sections

—-i—HL
N
i
| .
. .
s .
X - P
7 :
S ‘5:/_ C
i
B
Designation Mass ‘ 3‘:):3] Dimensions | E?:;Iél- ‘ ;"}"mfm &
: area 111&11.18_
m | a4 |ale|l: TR | o | &
kg'm | cm? mm | mm | mm | mm I mm | mm | cm | cm?
1200x 90X 9 x12 | 220 | 281200 %0 9 | 12 15| 75| 663 | 1160
1225% 90%x 9 x12 | 238 | 303|225 %|9 |12 15| 78 Tn | 1610
1250% 90x 9 x13 | 262 | 334|250 90| 9 | 13 | 13 ‘ 75| 864 ‘ 2190
1250% 90x105%15 | 30.3 | 385 (250 | 90 105] 15 15 15| 876 | 2510
1250% 90x115%16 | 327 | 417 250 | 90 11.5! 16 15 | 75| 890 | 270
1275%100%10.5% 14 | 32.8 ‘ 418|275 100105 14 | 15 | 75| 97 3330
L300 X 100% 10.5 % 15 35.6| 453 (300 100|105 15 | 15 | 75| 106 | 4290
L300x100%115%16 | 385 490 [ 300 | 100 [115| 16 | 15 | 75| 107 4630
L325%120X105% 14 | 393 501|325 120 |105| 14 | 20 |10 | 113 | 5600
1325X120x115%15 | 426 | 543|325 120 115 15 | 20 |10 | 114 6 060
1350%120%10.5%16 | 43.1 | 349 | 350 | 120 [105| 16 | 20 |10 | 120 7110 ()
1350%120x115%18 | 474 | 60.4 | 350 [ 120 [115 18 | 20 im 12.0 7780
L1375%120x10.5%18 | 469 | 59.7 | 375 | 120 10.5! 18 | 20 |10 | 127 8850
1375%120%11.5%20 | 514 = 6541375120 |11.5( 20 | 20 |10 | 127 9,650
1400x120x11.5%23 | 562 | 7161400 | 120|115 23 | 20 |10 | 133 | 11900
L425X120X115%23 | 59.3 | 75.5 425|120 [115| 24 | 20 |10 | 142 | 14200 ! ;
L450X 120 11.5%25 | 624 | 795|450 | 120 [115| 25 | 20 [10 | 151 | 16800 |
L4T5X 120X 115%28 | 672 | 856 475|120 |115| 28 | 20 [10 | 157 | 20100 | X

L475%120X12.5%30 | 724 | 922 |475(120 [125] 30 | 20 |10 | 159 | 21600

L500%120%12.5%33 | 774 98.6 | 500 | 120 |12.5| 33 | 20 |10 | 165 25 500

6
L500x120%13.5%35 | 82.8 | 105 500 | 120 |135] 35 | 20 |10 16.6 27 100
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4 Tolerances

4.1 Height of web (H) and width of flange (B)  The tolerances on height of web
(H) and width of flange (B) shall be as shown in Annex 8 Table 2.

Annex 8 Table 2 Tolerances of height of web (H) and width of flange (B)

Unit: mm
iy Height of web (H) Tolerances on (H) and (B)
o 200 max. +3
' Over 200 +4

+1.5

4.2 Web thickness (t) The tolerance on web thickness (¢) shall be *} mm.

4.3 Flange thickness (T)  The tolerance on flange thickness (7) shall be as shown in
. Annex 8 Table 3.

Annex 8 Table 3 Tolerance on flange thickness (T)

Unit: mm
Flange thickness () Tolerance on (1)

20 max. +2.0

—-0.4

Over 20 up to and incl. 30 +2.0
—-0.5

Over 30 up to and incl. 35 +25
—0.6

4.4 Camber The maximum permissible camber, when measured over the entire
length, is 0.3 % of full length (refer to Annex 8 Fig. 1).

Camber

=

Annex 8 Fig. 1 Measurement of camber

4.5 Out-of-square The legs shall be perpendicular to each other within a maximum
¥ deviation of 2.5 % B. The deviation shall be measured at the end of the shorter leg (refer
to Annex 8 Fig. 2).

LY
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Deviation Deviation
n:‘ I",
y & 5

Annex 8 Fig. 2 Measurement of out-of-square

4.6 Flatness The tolerance on flatness of the web shall be the subject of agreement
between the purchaser and the supplier. The measurement of deviation from flatness
shall be as shown in Annex 8 Fig. 3.

Dewiauon
S 1
L_|

Annex 8 Fig. 3 Measurement of deviation in flatness of web

4.7 Length The tolerance on length shall be between *'% mm. The L-sections may

be supplied to tighter length tolerances according to agreement between the purchaser
and the supplier.
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Annex 9 (normative)
Hot-rolled steel sections—Part 9 : Bulb flats—
Dimensions, sectional properties and tolerances

This Annex 9 has been prepared based on the first edition of ISO 657-19, Hot-rolled steel
sections —Part 19 : Bulb flats (metric series) —Dimensions, sectional properties and
tolerances, published in 1980, without any modification in technical contents.

1 Scope This Annex specifies dimensions and sectional properties of hot-rolled steel
bulb flats and their dimensional tolerances.

2 Designation Hot-rolled steel bulb flats shall be designated by the width (b) and
thickness ().

Example: 200x10

3 Dimensions The dimensions of bulb flats shall be as shown in Annex 9 Table 1.

28
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Annex 9 Table 1 Dimensions and sectional properties of bulb flats ,
\B%Z X C
o]
b | -:HI
* b | .,
Desgoaion [aee | S, | Dimmsons | St Cone | Secion, .
area | _:
y 4 il | e idm | ¢ 1, Z \
kg/m | em? mm | mm | mm i mm | m¥m | cm cm? em® | ‘ 3
80X 6 487| 620 80| 6 |14 | 4 | 0192 | 48 | 39.0| 815 |
80X 7 550 | 700 | 80| 7 14 |4 | 0104 | 469 433 924 |
100% 7 686 | 874 |100| 7 155 45{ 0236 | 587 853 145
100% 8 765 | 974|100 | 8 |15 45| 0238 | 5.78 94,3i 16.3
120% 7 825 105 |120] 7 |17 | 5 0278 | 707 | 148 | 210
120% 8 919 | 117 [120| 8 |17 ‘ 5 | 0280 I 6.96 | 164 | 236
140% 7 974 | 124 |140| T |19 ‘ 53| 0320 | 831 241 29.0
140% 8 108 | 138 | 140| 8 |19 | 55| 0322 | 818 268 | 325
160% 7 114 | 146 |160| 7 |22 | 6 | 0365 | 966 373 | 386
160% 8 127 | 162 |160| 8 |22 | 6 | 0367 | 949 | 411 | 433
160% 9 140 | 178 | 160 | 9 |22 6 | 0369 | 936 | 488 | 479
180% 8 148 | 189 |180 8 |25 | T | 0411 | 109 609 | 359
180% 9 162 | 207 |180 9 |25 | 7 | 0413 | 107 663 | 61.8 .
180x10 | 176 | 225 [180 10 [25 | T | 0415|106 | TIT | 678 E
200% 9 185 | 236 |20 9 |28 | 8 | 0457 | 121 | 84 | 777
200 % 10 201 | 256 |200]10 (28 | 8 | 0459 | 119 | 1020 | 850
200%115 | 225 | 286 [200(|11.5|28 | &8 | 0462 | 117 | 1130 | 962 Q',)
220% 10 228 | 200 |220|10 |31 |9 | 0503 | 134 | 1400 | 105
220%11.5 | 254 | 323 [220115(31 | 9 | 0506 | 131 | 1550 |118
24010 254 | 324 1240 |10 134 |10 | 0547 | 147 | 180 |126
240% 11 274 | 349 |240 |11 |34 |10 | 0549 | 146 | 2000 | 137
240%12 203 | 373 | 240 |12 |34 im !'0.551 144 | 2130 | 148 , =
260% 10 283 | 361 |260[10 |37 11 | 0.593 ] 162 | 2470 |153 .
260% 11 303 | 387 | 260 |11 |37 11 | 059 160 | 2610 |162
260% 12 324 | 413 | 26012 |37 |11 | 0595 | 158 | 2770 | 175
28011 335 | 426 |280 |11 |40 |12 | 0637 | 174 | 3330 |19
280 %12 357 | 455 |280|12 |40 |12 | 0639 | 172 | 3550 | 206
300%11 36.7 | 467 |300 (11 |43 |13 | 0681 | 189 | 4190 |222
300% 12 300 | 49.7 30012 |43 |13 | 0683 | 187 | 4460 | 239
300%13 415 | 528 30013 |43 |13 | 0685 | 185 | 4720 |256
32012 425 | 542 |320(12 |46 |14 | 0728 | 201 | 5530 |274 ‘J
320%13 450 | 574 [320(13 |46 |14 | 0730 | 199 | 5850 |204
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Annex 9 Table 1 Dimensions and sectional properties of bulb flats (concluded)

Designation | Mass | Sec- Dimensions | Surface | Cent- |  Sectional
tion ‘ area roid properties
area

u A | b |« | ¢ r Gy | (O
kg/'m cm? mm | mm | mm | mm | m*/m cm | cm? em?

340x12 46.1 | 588 [340(12 (49 |15 | 0772 | 213 6760 313
340 % 14 51.5 63.5 340 | 14 l 49 (153 | 0776 | 211 | 7540 | 357
370x%13 54.6 69.6 370 | 13 ‘ 535 165 | 0.840 | 235 9470 ‘ 402

60 [

370%15 S 770 | 370115 1535|165 084 | 230 10400 | 455

400 = 14 639 | 814 [400 |14 138 |18 0908 | 255 |[12900 | 307

400 > 16 02 | 894 400 |16 58 |18 0.912 | 250 14200 35638

430 %15 739 94.1 430 | 15 | 625 19.5 . 0976 | 274 17300 | 628
| ]

430 =17 B0.6 103 430 117 | 625195 ! 0.980 | 269 18 900 ! 00

4 Tolerances

4.1 Width and thickness
shown in Annex 9 Table 2.

The tolerances on width (b) and thickness (¢) shall be as

Annex 9 Table 2 Tolerances on width and thickness

Unit: mm
Width (b) Thickness (t) Tolerance on width (b) | Tolerance on thickness (f)

120 max. Over 6.0 up to 15 +0.7

and incl. 8.0 —=0.3
Over 120 up to Over 7.0 up to +2.0 +1
and incl. 180 and incl. 10.0 —0.3
Owver 180 up to Over 9.0 up to +3.0 +1
and incl. 300 and incl. 13.0 —0.4
Over 300 up to Over 12.0 up to +4.0 +1.2
and incl. 430 and incl. 17.0 —-0.4

4.2 Radius at corner  The radius (r,) at corners shall be within the limits as shown

in Annex 9 Table 3.

Annex 9 Table 3 Radius at corner

Unit: mm
Thickness (t) Radius (r)
6 max. 1.5 max.
Over 6 up to and incl. 9 2.0 max.
Over 9 up to and incl. 13 3.0 max.
Over 13 up to and incl. 17 4.0 max.

L6
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4.3 Camber The maximum permissible camber when measured over the entire
length is 0.35 % of full length.

4.4 Length The cutting tolerance on length shall be *%) mm. The bulb flats may
be supplied to tighter length tolerances according to agreement between the purchaser
and the supplier.

4.5 Mass Where the tolerance on mass per unit length is to be specified as the rolling
tolerance in place of thickness tolerance, it shall be specified by appropriate national
standard.




e

)

(L]

o

51
G 3192 : 2000
Annex 10 (normative)
Hot-rolled steel sections—Part 10 : T-sections with equal
depth and flange width—Dimensions

This Annex 10 has been prepared based on the first edition of ISO 657-21, Hot-rolled
steel sections —Part 21 : T-sections with equal depth and flange width —Dimensions,
published in 1983, without any modification in technical contents.

1 Scope This Annex specifies the dimensions of hot-rolled T-sections with equal
depth and flange width.

2 Dimensions The dimensions of T-sections shall be as shown in Annex 10 Table
1;

3 Sectional properties The mass, sectional area and properties of T-sections are
as shown for information in Annex 10 Table 1.

B Y
: |
; . T
7 e : 4
© , ! B \ | ( -
> ol X — - l X
Slope 224 / ‘ ‘
4 q 1
Slope 294 ) f ‘
&7

2
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Annex 10 Table 1 Dimensions and sectional properties of hot-rolled steel
T-sections with equal depth and flange width

Desig- See | Mass Dimensions Lacation Sectional properties about axes
nation tional | :rd' center
ares gravity X-x ¥=Y
A | B | T | v | R | R | Ry e 1 | Z ™ i Zy | o
cm® | kg/m | mm | mm | mm | mm | mm mm | mm cm | cm* i cm? cm em* em' | em
1) (2 | @ | @ |G ]e | o @ e an] an | (a2 | (13) | a4 | as) | ae) | 17 : .-\
T20x 20| 112 088 | 20| 20 : 3 ! 3 3 15 |1 0.58 : 0.38 : 0.27 | 058 020 020 042 -
T25% 25| 164 129 | 25 _ 25 35| 85| 35 |2 1 0.73 | 0.8.‘! 0.49 073 | 043| 034 031 I 9
T 30x 30| 2.26 | P ; 30| 30| 4 4 4 2 1 0.85 1.72 ' (.80 | 0.87 . 0.87 | 058 062
T35x 35| 297| 233 | 35| 35| 43 i 45 | 45 | 25 | 1 (.99 3.10 1.23 | 1.04 157 | 0.90 ; 0.73
T 40x 40( 3771 296 | 40| 40 5 I 5 3 2.5 i 1 1.12 5.28 1.84 I 1.18 258 | 129 | 0.83 I
T 45% 45| 467 | 367 | 45| 45 55 I 55|03 |3 I L3 126 | 813 2.31 | 132 4.01 1.78 | 0.93 0“
T 50x 50| 566 | 444 30| 50| 6 I 6 6 3 1.5 1.39 I 121 336 146 | 606 242 103 !
To60x 60| 7.94 | 623 60 ! 60| ¥ T 73 a5 |2 1.66 238 548 173 12.2 4.07 ! 1.24
T 70« 701 10.6 8.32 70 70 8 8 8 4 2 194 | 445 8.79 . 2.05 | 221 6.32 ! 1.44
TT7X 75| 116 | 908 75| 75| 8 8 8 4.5 | 20| 214 ‘ 60.5 113 | 229 | 281 7.49 | 1.56
T80x 80136 | 107 80 8 9 Q 9 4.5 : 2 ! 2.22 ‘ 3.7 12.8 ! 233 | 370 9.25 | 1.65 +
T90% 90]17.1 | 134 | 90| 90 |10 10 |10 5 | 25| 248 | 119 18.2 : 264 | 385 13.0 | 1.85
TI00X100 | 209 | 164 100 100 11 11 1155 | 3 i 2.74 | 179 246 | 292 | 883 17.7 ' 2.05
T120%120 | 29.6 16.4 I 120 | 120 13 13 13 i 6.5 i 3 ‘ 328 366 420 | 3.51 | 178 297 | 245
Ti40*140| 399 | 313 140 | 140 | 15 15 15 I 754 | 3.80 660 64.7 I 407 (330 | 47.2 2.88
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