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FORE

Steel, which is a very important basic raw
material for industrialization, had been receiving
considerable attention from the Planning Commis-
sion even from the very early stages of the country’s
First Five Year Plan period. The Planning Com-
mission not only envisaged an increase in produc-
tion capacity in the country, but also considered
the question of even greater importance, namely
the taking of urgent measures for the conservation
of available resources. Its expert committees came
to the conclusion that a good proportion of the
steel consumed by the structural steel industry
in India could be saved if higher efficiency proce-
dures were adopted in the production and use of
steel. The Planning Commission, therefore, re-
commended to the Government of India that the
Indian Standards Institution should take up a Steel
Economy Project and prepare a series of Indian
Standard Specifications and Codes of Practice in the
field of steel production and utilization.

Over nine years of continuous study in India
and abroad, and the deliberations at numerous
sittings of committees, panels and study groups,
have resulted in the formulation of a number of
Indian Standards in the field of steel production,
design and use, a list of which is included in
Appendix A.

The published basic [ndian Standards on hot

rolled structural sections are:
IS : 808-1957 Specification for Rolled Steel Beam,
Channel and Angle Sections

: 1161-1958 Specification for Steel Tubes for
Structural Purposes

: 1173-1957 Specification for
Sections, Tee Bars

: 1252-1958 Specification for Rolled Steel Sec-
tions, Bulb Angles

: 1730-1961 Dimensions for Steel Plate, Sheet
and Strip for Structural and General Engi-
neering Purposes

: 1731-1961 Dimensions for Steel Flats for
Structural and General Engineering Purposes

: 1732-1961 Dimensions for Round and Square
Steel Bars for Structural and General Engi-
neering Purposes

: 1863-1961 Dimensions for Rolled Steel Bulb
Plates

: 1864-1963 Dimensions for Angle Sections
with Legs of Unequal Width and Thickness

: 2314-1963 Specification for Steel Sheet Piling
Sections

Th~ design and fabrication of steel structures is
covered by the following published basic Indian
Standards:

IS : 800-1962 Code of Practice for Use of Struc-

tural Steel in General Building Construction
( Revised )

Rolled Steel

WORD

IS : 801-1958 Code of Practice for Use of Cold
Formed Light Gauge Sceel Sections in Struc-
tures

806-1958 Code of Practice for Use of Steel
Tubes in General Building Construction
816-1956 Code of Practice for Use of Metal
Arc Welding for General Construction in
Mild Steel

iS:

IS:

In order to reduce the work involved in design
computations, and to facilitate the use of the
Indian Standard Code of Practice for Use of Struc-
tural Steel in General Building Construction
[1S:800-1962 (Revised)], it is proposed to make
available a number of design handbooks showing
typical designs of different types of structures,

his revised Handbook, which gives the properties
of structural steel sections, was first issued in 1959,
This is the first revision of the Handbook. Other
handbooks for the structural engineers proposed
to be published in the series in due course are
expected to cover the following subjects :

1) Application of plastic theory in design of steel
structures,
2) Designing and detailing. welded joints and
conhnections,
3) Design of rigid frame structures in steel,
4) Economy of steel through choice of fabrication
methods,
5) Functions of goud design in steel economy,
6) High strength belting in steel structures,
7) Large span shed type buildings in steel, P
8) Light-weight open web steel joist construc-
tion,
9) Multi-storey steel framed
offices and residences,
10) Roof trusses in steel,
I1) Single-storey industrial and mill type build-
ings in steel,
12) Steel transmission towers,
13) Steelwork in cranes and hoists,
14) Structural use of light gauge sections, and-
I5) Structural use of tubular sections.

structures for

This Handbook is based on the following indian
Standards :

: 800-1956 Code of Practice for Use of Struc-
tural Steel in General Building Construction

: 808-1957 Specification for Rolled Stee! Beam,
Channel and Angle Sections

: 1136-1958 Preferred Sizes for Wrought Metal
Products

: 1138-1958 Sizes of Metal Strip, Sheet, Bars
(Round and Square), Flats and Plate (for
Structural and General Engineering Purposes)

: 1173-1957 Specification for Rolled Steel Sec-
tions, Tee Bars

: 1252-1958 Specification for Rolled Steel Sec-
tions, Bulb Angles

(Vi)



1S : 1730-1961 Dimensions for Steel Plate, Sheet
and Strip for Structural and General Engi-
neering Purposes

IS : 1731-1961 Dimensions for Steel Flats for
Structural and General Engineering Purposes

1S : 1732-1961 Dimensions for Round and Square
Steel Bars for Structural and General Engi-
neering Purposes

1S : 1929-1961 Specification for Rivets for General
Purposes (12 to 48 mm Diameter)

The first edition of this Handbook, which had
been processed by Structurals Sectional Committee,
SMDC 6, was approved for publication by the
Structural and Metals Division Council of 1S

At the tIme of the earlier edition of the Handbook,
the last four standards mentioned above had not

been published. In the present revised edition,
changes required in the light of the provisions in
these standards have been incorporated in Tables
Vi, Vil 1X, X, XIX, XX, XXIX, XXX and
XXX} with the approval of SMDC 6, the present
composition of which is given in Appendix B.

In view of the decision of the Government of
India to change over to the metric system, all
values in this Handbook have been specified in the
metric system.

No handbook of this type can be made complete
for all times. As designers, detailers and fabri-
cators begin to use it, they will be able to suggest
modifications and additions for improving its
utility. They are requested to send such valuable
suggestions, which 1S will receive with appreciation
and gratitude.

(viii)



INTRODUCTION

Users of structural steel have now available to
them various handbooks which facilitate designing,
detailing and fabrication practices. These hand-
books are based on the existing standards for
hot-rolled steel products in inch system. With
the formulation of Indian Standards for higher
efficiency hot-rolled steel sections, listed in Ap-
pendix A, it was pointed out by the producers
and users of stee!l in India that it was essential
to make available a suitable handbook to guide
the users of the new Indian Standards. This
Handbook which was first published in 1959 is the
result of an attempt to meet that demand.

The matter contained in the Handbook is ar-
ranged from the point of view of maximum con-
venience in using the Handbook in the design
office. Broadly speaking, the contents have been
grouped as follows:

Section. A Structural Shapes and Other
Steel Products (Tables I-X);

Beams, Channels and Compound
Sections Used as Girders
(Tables XI-XXiit) ;

Angles, Single and Doubie, Used
as Struts and Ties (Tables XXIV-
XXXI1); and

Beams, Channels and Other
Compound Sections Used as
Columns  (Tables  XXXii-
XXXVI).

The requirements laid down in IS:800-1956
Code of Practice for Use of Structural Steel in
General Buiiding Construction, have been taken
note of in working out the properties contained
in this Handbook. References to the appropriate
clauses of IS:800-1956, with the help of which
the properties have been worked out, have been
included in suitable footnotes.

The rivet gauge distances given in Tables |, Il
and XXXI are computed in accordance with
25.2 and 25.4 of IS:800-1956. In arriving at
the various gauge distances, an attempt has
been made to accommodate the largest possible
size of rivet in every section. It will be noticed
that in case of beams, the rivet gauges have
been kept the same, in most cases, irrespective

Section B

Section C

Section D

(=)

of the width of flange. This has been done to
enable the use of multiple punches in fabricating
shops, as it would enable the use of the same
punch for a number of beam sections. In the
case of beams and channels, the gauge distances
in webs have been given only for guidance. The
actual gauge distance in the web will depend on
the type of end connections. [t may be specially
noted that the values of g,, given in Tables |
and I, are the minimum values.

The rivet gauge distances can be changed, de-
pending upon the rivet size. This should, how-
ever, be done only with the specific understand-
ing between the fabricator and the design office.

The allowable loads given in Tables Xl and
Xilt are for beams and channels, used as girders.
It is assumed here that the beams and channels
have adequate lateral supports for the compres-
sion flange.

Note — Supports which give effective lateral restraint
are adequate lateral supports. Restraint against torsion
at the ends may generally be deemed to be provided by
rigidity of the section in the case of rolled steel beams
bearint on a ”“Ini or connected to another member
b{ web cleats and by bearing stiffeners in the case of
plate girders,

The mean thickness of flanges given in different
tables has been arrived at based on the gross area
of each flange. The gross area of each flange
has been assumed to be equal to the area of
additional plate plus the area of flange of the
rolled section (width of flange x thickness of
flange). In the case of Tables XV and XVI, where
channels have been used for the top flange, only
the web area of the channel is included in com-
puting the gross area of the flange.

"The present fabrication and design office practice
in the country is to take the diameter of the
rivet hole & in. (or |6 mm) more than the
normal diameter of rivet. The continental prac-
tice is to assume the diameter of the hole to be
bigger than the nominal diameter of the rivet
by | mm. In this Handbook, wherever the
diameter of hole is considered; it is taken as
I mm more than the nominal diameter of the
rivet. [t is expected that with improved methods
of fabrication, it will be possible to achieve this
in this country also.



SYMBOLS

Letter symbols used in this handbook shall have the meaning assigned to them as indicated below:

Il

It

I

Sectional area in sq cm
Width of flange

The longer leg of an unequal angle
or one of the legs in the case of
an equal angle

The shorter leg of an unequal angle
or one of the lege in the case of
an equal angle

The lesser of the two extreme fibre
distances from the X-X axis

The lesser of the two extreme fibre
distances from the Y-Y axis

Slope of flange

The outstand of the bulb in the case
of bulb angles

Distance of extreme fibre from th
X-X axis '

Distance of extreme fibre from the
Y-Y axis

Rivet gauge distance in the flange
Rivet gauge distance in the web
Overall depth of section

Moment of inertia.about the U-U
axis

Moment of inertia about the V-V
axis

Moment of inertia about the X-X
axis

Product of inertia about the X-X
and Y-Y axes

Moment of inertia about the Y-Y
axis

Maximum allowable moment
Radius at root of the flange
Radius at toe of the flange

Radius of bulb corners in the case
of bulb angles

Radius of gyration about the U-U
axis

Radius of gyration about the V-V
axis

)

L

t

ty

Z;

Z

= Radius of gyration about the X-X
axis

= Radius of gyration about the Y-Y
axis

= Maximum allowable shear in the web
Thickness of angles, plates, etc

= Mean thickness of compression
flange

= Thickness of flange at the centre of
of the outstand

= Mean thickness of tension flange
Thickness of web

= Calculated weight in kg per m
(= 0-785 a)

= Modulus of section based on the
distance of extreme fibre of the
compression flange

= Modulus of section based on the
distance of extreme fibre of the
tension flange

= Modulus of section about the X-X
axis

= Modulus of section about the Y-Y
2Xis

== A line parallel to the axis of the
web of the section (in the case of
beams, channels and tee bars) or
parallel to the axis of the longer
flange (in the case of unequal
angles and bulb angles ) or either
flange (in the case of equal angles)
and passing through the centre
of gravity of the profile of the
section

X-Xaxis= A line passing through the centre

of gravity of the profile of the
section, and at right angles to the
Y-Y axis

1 Lines passing through the centre

U-Uand __ of gravity of the profile of the
Y-V axes section, representing the prin-

J  cipal axes of the section



SECTION A
STRUCTURAL SHAPES AND
OTHER STEEL PRODUCTS

(TABLES I-X)
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Designation

is)s i50
1S)B 175
1S)8 200
1SJB 225

ISLB 7S
ISLB 100
1SLB425

ISLB 150
ISLB 175
15LB 200

ISL8 225
ISLS 250
ISLB 275

1SLB 300
ISLB 325
ISLB 350

ISLB 400
ISLB 450
ISLB 500

1SL8B 550
ISLB 600

ISMB 100
ISMB 125
1SmMB 150

iSMB 175
i1SM8 200
ISMB 225

ISMB 250
ISMB 300
ISM8 350

I1SMB 400
1SMB 450
ISMB 500

TABLE |

Weight
per
Metre
w

kg
7-1
8!
9-9

12:8

61
80
-9

14-2
167
19-8

235
27-9
330

377
431
49-5

569
65-3
750

86-3
995

1S
13-0
14-9

19-3
25-4
32

373
442
52-4

616
72:4
869

DIMENSIONS AND PROPERTIES

Sectional
Area

a

cm?

9-01
10-28
12:64
16:28

771
1021
1512

18-08
2}-30
25-27

29-92
35-53
42-02

48-08
5490
63-01

72:43
83-14
95-50

109-97
126-69

14-60
1660
19-00

24-62
3233
3972

47-55
56-26
6671

78:46
9227
110-74

ROLLED STEEL BEAMS

Depth
of
Section
h

mm

150
175

225

75
100
128

150
175
200

225
250
275

300
325
350

450
500

550
600

100
125
150

175
200
225

250
300
350

450
500

Width Thickness Thickness Moments of Inertia Radii of Gyration

of
Flange
b

mm

S0
50
60
80

50
50
75

80
90
100

100
125
140

150
165
165

165
170
180

190
210

75
75

100
110

125
140
140

140
150
180

of
Flange

t
mm

46
48
50
50

50
64
65

68
69
73

86
82
8-8

94
98
-4

125
13-4
144

15-0
15-5

72
76
76

86
10-8
11-8

12-5
12-4
14-2

16-0
17-4
17-2

of
Web

tw

99
10-5

40
44
48

55
57
65

69
7-5
8-

89
94
10-2

A

r

Iex

cmd

3221
479-3
780-7
1 3085

72:7
168-0
4068

688-2
10962
1696-6

2501-9
3717-8
53753

7 3329
9874-6
13 1583

19 306-3
27 5361
38579-0

53 161-6
728676

257-§
4490
7264

1272-0
22354
3 441-8

51316
8603-6
136303

20 458-4
30390-8
45218-3

vy
cmé

9-2
9-7
17-3
40-5

100
127
434

55-2
796
1154

127
193-4
287-0

3762
5108
6319

7164
853-0
10639

13351
1 82{-9

40-8
43-7
52:6

85-0
150-0
218-3

3345
453-9
5377

6221
834-0
1 369-8

N T

om

5-98
6-83
7-86
8-97

307
406
519

617
7-17
8-19

9-15
10-23
1-31

12:35
13-41
14-45

{6-33
18-20
20-10

21-99
23-98

4-20
5-20
618

7-19
832
9-31

10-39
12-37
14-29

16-15
1845
20-21

A

yy

cm

1-0!
097
117
1.58

175
93
2:13

1-94
2-33
2:61

2-80
3:05.
37

315
3-20
3-34

3-48
379

1-67
1-62
1-66

1-86
2-i5
2:34

2-65
2-84
2-84

282
3.0l
352




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

Moduli of Section

A

[ )

Zys Zy,
cm3 cm3
42-9 37
54-8 39
78-4 58
163 10-1
19-4 4-0
336 51
651 156
91-8 13-8
125-3 17-7
1697 23
222-4 22-5
297-4 309
392-4 4]1-0
488-9 50-2
6077 61-9
7519 76-6
9653 86-8
12238 100-4
| 543-2 118-2
§933-2 140-5
24289 173'5
518 109
71-8 IR
96-9 13-1
145-4 18-9
223-5 30-0
305-9 397
410-S 53§
573-6 648
7789 768
10229 88-9
13507 Hi2
1 808-7 152-2

9,

L5

Radius

at

Root

n

mm

5-0
50
5:0
65

65
70
80

95
95
9-5

12-0
13-0
14-0

15-0
16-0
16-0

16-0
160
17-0

180
20-0

9-0
9-0
9-0

10-0
-0
12:0

13-0
14-0
14-0

14-0
15-0
17-0

Radius

at
Toe
r2

9-0
10-0

45
45
45

50
55
60

65
7-0
7-0

70
75
85

Slope
of
Flange
D

degrees

91-5
91-5
915
915

98
98
98

98
98
98

98
98
98

98
98
98

TABLE |

ROLLED STEEL BEAMS

DIMENSIONS AND PROPERTIES

Connection Details Maximum
r A N Size of
Flange
hy ho b, C g g, Rivet
(Min)

mm mm mm mm mm mm mm
130-4 9-80 23-50 3-00 30 45 6
155-0  10:00 23-40 3-10 30 45 6
179-5 1025 2838 3-20 30 45 6
201-1 11-95  38-15 3-35 40 45 12
SI:7  11-65  23-15 3-35 30 —_— 6
730  13-:50 23-00 3-50 30 50 6
95-4 1480 3530 370 35 50 12
116-9  16:55 37-60 3:90 40 $0 12
141:6 1670 4245 405 50 50 12
1657 17-1S  47-30 420 55 50 16
180-3  22:35 47-10 4-45 55 S5 16
202:6 2370 59-45 4-55 65 60 22
2237 2565  66:80 470 80 60 22
245-) 27-45  71-65 4-85 90 60 22
2665 2925 7900 5-00 100 65 25
2883 3085 7880 520 100 65 25
3362 3190 7850 5-50 100 65 25
3840 3300 8070 5-80 100 70 25
430-2 3490 8540 610 100 70 28
476:1 3695  90-05 645 100 70 32
5202 3990 9975 675 140, 100 75 25, 32
650 17-50 35-50 3-50 35 S5 12
892 1790 35-30 3-70 35 sS 12
1139 1805 3760 3-90 40 55 12
134-5 2025 42:25 425 50 85 12
152:7  23-65 47-15 435 55 60 16
173-3 2585 5175 475 60 60 20
194-1  27-95  59-05 495 65 65 22
241-5 2925 6625 5-25 80 65 22
2880 31-00 6595 5-55 80 65 22
3344 3280 65-55 595 80 70 22
3792 3540 70-30 620 90 70 22
424-1 3795 8490 660 100 75 28

Desig-
nation

1SJ8B 150
I1SJB 175
1S)B 200
1S§B 225

ISLB 75
ISLB 100
ISLB 125

ISLB 150
ISLB 175
ISLB 200

ISLB 225
ISLB 250
1SLB 275

ISLB 300
ISLB 325
ISLB 350

ISLB 400
ISLB 450
1SLB 500

1SLB 550
1SLB 600

i1SMB 100
ISMB 125
ISMB 150

iISMB 175
iISMB 200
I1SM8B 225

ISMB 250
ISMB 300
ISM8 350

ISMB 400
ISMB 450
1SMB 500

( Continued )




ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

Designation

ISMB 550
I1SMB 600

1SW8 150
ISWB 175
ISWB 200
iSwWa 225
ISWB8B 250
I1SWB 300

ISWB 350
ISWB 400
ISWB 450

ISWB 500
ISWB 550
ISWB 600

ISWB 600

ISHB 150
ISHB 150
ISHB 150

ISHB 200
ISHB 200
ISHB 225

1SHB 228
ISHB 250
ISHB 250

I1SHB 300
1SHE 100

ISHB 350

ISHB 350

ISHB 400
1SHB 400

ISHB 450
ISHB 450

( Continued )

Weight Sectional Depth Width Thickness Thickness Moments of Inertia

Radii of Gyration

per Area of of of of - A~
Metre Section Flange Flange Web
w a h b t ty by Iy,
kg cm? mm mm mm mm cm? em?
103-7 132-11 550 190 19-3 1t-2 64893-6 1833-8
122:6 15621 600 210 20-8 12:0 91 813-0 26510
17-0 21-67 150 100 7-0 5-4 8391 94-8
2241 2811 175 125 7-4 58 1 509-4 188-6
28-8 3671 200 1490 = 90 6 26245 3288
339 43-24 225 i50 99 6-4 3920-5 448-6
40-9 52-05 250 200 90 67 59431 857-5
48-1 61-33 300 200 10:0 7-4 9821-6 990-1
56-9 72-50 350 200 114 80 155217 11759
667 85-01 400 200 13-0 86 13 426°7 | 3880
79-4 101-15 450 200 154 9-2 35057-6 17067
95-2 121-22 500 250 147 99 52290-9 2987-8
112-5 143-34 550 250 17-6 10-5 74 906-1 37406
133:7 170-38 600 250 20-3 t-2 106 1985 4702
145-1 184-86 600 250 236 11-8 1156266 512983
271 3448 150 150 9-0 5-4 | 455-6 4317
306 38-98 150 150 9-0 84 i 540-0 460-3
346 44-08 150 150 9-0 11-8 16356 494-9
37-3 47-54 200 200 90 6\ 36084 967-1
40-0 50-94 200 200 90 78 37218 994-6
43 54-94 225 225 9-1 65 52795 13538
46-8 59-66 225 228 91 86 S 4788 1396
51-0 64-96 250 250 9-7 69 77365 19613
547 69-71 250 250 97 88 79839 20117
58-8 74-8 25 10-6 7 12 545 21936
630 8028 300 250 106 94 129582 22467
67-4 85-91 350 2 16 8 19 159- 2451-4
72-4 92-21 350 250 -6 10-1 19 802-8 25105
77-4 38-66 400 12:7 9-1 28 083-5 27283
822 104-66 400 250 127 106 288235 27830
87-2 Lii-14 450 250 13:7 98 39 210-8 29852
92:5 117-89 450 250 13-7 i3 40 3499 30450

om

22:16
2424

6-22
7-33
8-46

952
10-69
12-66

14-63
16-60
18-63
20-77

22:86
2497

[}
[}
=

6-50
6-29
609

871
8-55
9:80

958
10-91
10-70

12:95

12.70
LV Ay

14-93

14-65
16:87
16-61
1878
18-50

N

fyy
cm

373
412

2:09
2:59
2:99
322
4-06
4-02

40
404
411

n b
N o D
-— N

w
v

3-54
3-44
3-35

45
442
496

4-84
5-49
5-37

522
5:26

£.14
A A

5-18
508




SECTION A: STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

Moduli of Section

A

ZXX
cm3

2359-8
3060-4

-9
172-5
262:S

348.5
4754
6548

887-0
14713
1 5581

20916
27239
35400

38542

1941
205-3
218:1

360-8
3722
4693

487-0
6189
6387

836-3
863-3
10948

11356
| 404-2
| 444-2

17427
17933

Z.V.V
em3

193-0
252-5

19-0
30-2
47-0

59-8
857
99-0

117-6
1388
170-7

2390
299-2
3762

4239

576
60-2
63-2

967
98-6
120-3

123-0
156-9
159-7

175-5
178-4
196-1

199-4
218-3
221-3

2388
2420

Radius  Radius
N at at

Root Toe

’1 r2
mm mm
180 90
20-0 10-0
80 4.0
80 4-0
9:0 4.5
9-0 4-5
10-0 5-0
10 5-S
12-0 60
13-0 65
14-0 7-0
15-0 7-5
16:0 8-0
17-0 85
i8-0 9-0
80 40
8-0 4.0
80 40
90 4.5
9-0 4-5
10-0 50
10-0 S0
10-0 50
10-0 50
11-0 55
11-0 55
12:0 60
12:0 60
14-0 70
14-0 7-0
15-0 7-5
15-0 7-5

b
9,
t

TABLE | ROLLED STEEL BEAMS

DIMENSIONS AND PROPERTIES

( Continued )

Slope Lonnection Details Maximum  Desig-

of ~ e —  Size of nation
Flange Flange

D hy hy b, C g g Rivet

{Min)

degrees mm mm mm mm mm mm mm

98 4675  41-25 8940 7-10 100 75 32 ISMB 550

98 5097  45-i5  99-00 7-50 140, {00 80 25, 32 ISMB 600

96 1166 1670 47-30 4-20 55 S5 16 ISWB 150
96 139-5  17:75  59-60 4-40 65 55 22 ISWB 175
96 158-8 2060 6695 4-55 80 55 22 ISWB 200
96 1814 2180 7180 4-70 90 55 22 ISWB 225
96 203-8 2310 9665 4-85 140,100 60 22,32 ISWB 250
96 250-1 2495  96:30 520 140,100 60 22,32 ISWB 300
96 2955 2725 9600, 550 140,100 60 22, 32 ISWB 350
96 340-5 2975  95:70 5-80 140, 100 65 22, 32 ISWB 400
9% 3840 3300 9540 610 140,100 70 22,2 1SWB 450
96 431-0 3450 12005 6-45 140 70 32 1SWB 500
96 473-4 3830 11975 675 140 75 32 ISWB 550
96 5142 4290 119-40 710 140 80 32 ISWB 600
96 507-9 4605 11910 7-40 140 80 32 ISWB 600
94 120 190 72-30 4-20 90 55 22 ISHB 150
94 112:0 190 70-80 5:70 90 55 22 ISHB 150
94 112:0  19-0 69-10 7-40 90 55 22 ISHB 150
94 158-4 208 96-95 455 140,100 55 22,32 ISHB 200
94 158-4 208 96-10 5-40 140.4100 55 22,32 ISHB 200
94 180-5  22-2  109-25 475 140 L1 28 ISHB 225
94 180-S 22-2 108-20 5-80 140 55 28 ISHB 225
94 2035 232 121-55 4-95 140 60 32 ISHB 250
94 203-5 232 120-60 5-90 140 60 32 ISHB 250
94 2498 25-1 121-20 5-30 140 60 32 ISHB 300
94 2498 25 120-30 620 140 60 32 I1SHB 300
94 2960 270 120-85 5:65 140 60 32 ISHB 350
94 2960 270 11995 6-55 140 60 32 ISHB 350
94 3401 299 12045 6-05 140 65 32 {SHB 400
94 3401 299 11970 6-80 140 65 32 ISHB 400
94 386-2 319 120-10 640 140 65 32 ISHB 450
94 3862 319 11935 7-15 140 65 32 1SHB 450




ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

Y
TABLE Il ROLLED STEEL CHANNELS  Sr=ifc
DIMENSIONS AND PROPERTIES ~ ~tw
X—f+—x 2
|
vl
1
é’r\ Vol
'y
jo—b
Designation Woeight Sectional Depth Width  Thick-  Thick- Centre Moments of Inertia Radii of Gyration
per Area of of ness of ness of of I % N o - S
Metre Section Flange  Flange Web Gravity
w a b b Yy ty Sy Lex Ly iz fyy
kg cm? mm mm mm mm cm emt cmi cm cm
1SJC 100 58 7-41 100 45 5 3.0 1-40 1238 149 409 1-42
1S)C 125 79 10-07 125 50 66 30 1-64 270-0 257 5-18 160
isjc I150 9-9 12:65 150 55 69 36 1-66 4711 379 610 1-73
1SJC 175 -2 14-24 175 60 69 36 175 719-9 505 71 1-88
1S}C 200 139 17:77 200 70 7 41 1-97 1161-2 842 808 218
IsLC7s 57 726 75 40 60 37 1-35 66-1 -5 3-02 1-26
ISLC 100 7-9 10-02 100 50 64 4-0 1-62 164-7 248 4-06 |-57
ISLC 125 10-7 13-67 125 65 66 4-4 2:04 3568 57-2 5141 2:05
ISLC 150 14-4 18:36 150 75 7-8 48 h2‘38 697-2 103-2 616 2:37
ISLC 175 17-6 22-40 175 75 95 5-1 2:40 i 148-4 126-5 7-16 2:38
I1SLC 200 20-6 26-22 200 75 10-8 55 2-35 17255 146-9 811 2:37
ISLC 225 240 3053 225 90 10-2 58 2.46 25479 2095 914 262
ISLC 250 280 3565 250 100 10-7 6 270 3¢879 2984 1017 2:89
ISLC 300 331 4211 300 100 -6 67 255 60479 3460 1198 2:87
ISLC 350 388 49-47 350 100 12:5 74 2-41 93126 3946 13-72 282
ISLC 400 457 58:25 400 100 14-0 80 2-36 139895 460-4 15-50 2-8!
ISMC 75 68 867 75 40 7-3 4-4 1-31 760 12:6 2:96 121
ISMC 100 92 11-70 100 50 75 47 1-53 1867 259 400 149
ISMC 125 12:7 1619 125 65 81 50 1-94 4164 599 507 192
ISMC i50 16-4 20-88 150 75 90 54 2:22 779-4 102-3 611 221
ISMC 175 19-1 24-38 175 75 10-2 57 220 12233 1210 7-08 2:23
i1SMC 200 22-1 2821 200 75 11-4 61 2:17 18193 140-4 8:03 2-23
ISMC 225 259 33:01 225 80 124 64 2:30 26946 187-2 9-03 2-38
ISMC 250 304 3867 250 80 14-) 71 2-30 3gie8 2191 994 2-38
ISMC 300 35-8 45-64 300 90 13:6 76 2:36 6362:6 3lo-8 11-84 264
ISMC 350 42-1 53-65 350 100 13-5 81 2-44 10 008-0 430-6 13:66 283
ISMC 400 494 62:93 400 100 15-3 86 242 15082-8 504-8 15-48 2:83




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

— 4 TABLE Il ROLLED STEEL CHANNELS
i DIMENSIONS AND PROPERTIES

Moduti of Section Radius Radius Slope Connection Details Maximum Desig-
— A —~ at at of s A \ Size of nation
Root Toe Flange Flange
Z,., z, " 1, D h, hy b, /2 C g £ Rivet
(Min)
cm?3 cm? mm mm degrees mm mm mm mm mm mm mm
248 48 60 20 91,5 770 (1.5 210 45 25 50 (2 1S)C 100
432 7-6 60 25 915 989 I3 235 45 28 50 6  ISjc 128
628 9:9 7:0 30 915 1212 144 25T S 30 50 20 1SJC 150
82-3 -9 7-0 30 95 146-1 14-5 28-2 Sl 35 S0 20 ISJC 175
116! t6-7 8-0 35 9%-S 168-S i5-8 330 56 40 S0 22 1SjC 200
17-6 43 6-0 20 91-S 50-4 12-3 18-2 52 21 — 12 ISLC7S
329 7-3 6-0 20 915 743 12-8 23-0 55 28 50 16 ISLC 100
571 12-8 70 25 91-S 96-6 14-2 303 39 35 S0 22 ISLC 125
93-0 202 80 35 9rs  N70 165 351 63 40 50 25 SLC IS0
1313 24-8 80 40 915 1386 182 350 66 40 55 25 ISLC 187
172:6 28'5 85 45 91's 1600 200 348 7.0 40 5s 25 ISLC 200
226°5 32:0 -0 55 96 1759 24-5 421 73 50 60 28 I1SLC 228
295-0 40-9 Ii-0 S-S 96 1989 255 47-0 76 60 60 28 ISLC 250
403-2 46-4 12:0 60 96 2454 273 457 82 60 60 28 ISLC 300
532-1 520 130 6-0 96 2919 29-1 463 89 60 65 28 ISLC 350
699-5 60-2 14.0 70 96 3374 31-4 46-0 95 60 65 28 ISLC 400
20-3 4.7 85 45 96 41-4 168 178 59 21 —_ 12 ISMC 75
373 7-5 9-0 45 96 64-0 18-0 227 62 28 S0 16 iIsSMcC (00
666 13-4 95 50 96 85-4 19-8 300 65 35 55 22 ISMC 125
103.9 19-4 10-0 5-0 96 106-7 217 348 69 40 55 25 ISMC 150
139-8 228 10-5 55 96 128-4 233 347 72 40 S5 25 ISMC 175
819 263 110 55 96 150-2 249 345 7-6 40 60 25 ISMC 200
2395 328 12-0 6-0 9% 1709 270 368 79 45 60 25 ISMC 225
305-3 384 12-0 60 96 1925 287 365 86 45 65 25 ISMC 250
4242 46-8 130 65 96 240-7 296 412 91 50 65 28 ISMC 300
5719 57-0 14.0 7-0 96 288- | 309 460 96 60 65 28 ISMC 350
754-1 666 5.0 75 96 3328 336 457 101 60 70 28 ISMC 400

Note —- Values of ‘g" are meant for one row of rivets only. In sufficiently wide flanges, if two rows are desirable. different
gauges will have to be adopted.



ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE 1l ROLLED STEEL EQUAL ANGLES "\H:"
DIMENSIONS AND PROPERTIES

il

U+, €,y —
e

Y v
Designation Size Thickness Sectional Weight per Centre of Distance of
Area Metre Gravity Extreme Fibre
AxB t a w Ci=Cyy e =€,

mm mm mm ecm? kg cm cm
ISA 2020 20% 20 30 112 09 0-59 1-41
4-0 1-4S -1 0-63 1-37
ISA 2825 25x 25 30 1-41 il 0-71 1-79
4-0 1-84 -4 075 75
5-0 2:25 1-8 079 1-71
ISA 3030 30«30 3-0 173 ‘ 1-4 0-83 2:17
40 2:26 -8 0-87 2-13
5-0 277 22 092 2-08
1SA 3535 35x35 30 2:03 1-6 0-95 25§
40 2:66 -2 1-00 2:50
5-0 327 2:6 1-04 2:46
60 386 30 108 2-42
ISA 4040 40% 40 30 2:34 1-8 HEG) 2:92
40 3-07 2:4 1-12 2-88
50 378 30 t-16 2:84
60 4-47 35 1-20 2-80

ISA 4545 45% 45 30 2-64 241 1-20 330
40 3-47 27 1-25 3-28
50 428 34 1-29 321
60 5-07 4-0 133 347
I1SA 5050 50x 50 30 2:9% 23 1-32 3-68
40 388 30 137 3-63
5-0 479 38 1-41 3-59
60 5-68 4-5 1-45 3:55
I1SA 5555 55% 55 5-0 5-27 41 1-53 397
60 6:26 4-9 1-57 3-93
80 818 64 1-65 3-85
10-0 10-02 79 1-72 378
ISA 6060 60x 60 s-0 575 4-5 1-65 4-35
6-0 6-84 54 1-69 4-31
8-0 896 70 177 423
10-0 14-00 86 1-85 415
ISA 6565 65x 65 5:0 6-25 49 1-77 473
60 7-44 58 1-81 4-69
8-0 9-76 77 1-89 4-61
10-0 12:00 9-4 1-97 453




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

Moments of Inertia

Radii of Gyration

TABLE il

ROLLED STEEL EQUAL ANGLES

DIMENSIONS AND PROPERTIES

(2 A Y (s
’xx“’yy luu Iy Fex="ryy Fuu f
cmé cm cm? cm cm cm
0-4 0-6 0-2 0-58 0-73 0-37
05 0-8 02 0-58 0-72 0-37
0-8 -2 0-3 0-73 0-93 0-47
1-0 1-6 0-4 073 0-9! 0-47
12 18 05 0-72 091 0-47
1-4 2:2 06 0-89 1413 0-57
-8 28 07 0-89 112 0-57
2-1 34 09 0-88 [EXR] 0-57
23 36 09 1-:05 1-33 0-67
29 47 1-2 1-05 §-32 0-67
38 56 -5 1-04 131 0-67
41 65 1-7 1-03 1-29 0-67
34 55 1-4 1-21 1-54 077
45 71 1-8 1-21 1-53 0-77
54 86 22 1:20 1-51 0-77
63 10-0 26 119 1-50 0-77
50 80 2-0 1-38 1-74 0-87
65 10-4 26 1:37 1-73 0-87
79 12-6 32 1-36 1-72 0-87
92 14-6 38 1-35 1-70 0-87
69 -1 28 1-53 1-94 0-97
9-1 14-S 36 1-53 1-93 0-97
110 17-6 45 152 1-92 0-97
12:9 20-6 53 1-51 190 0-96
14-7 23-5 59 I-67 2-41 1-06
17-3 275 70 1-66 210 1-06
220 349 91 I-64 2:07 1-06
263 415 -2 1-62 2:03 1-06
19:2 30-6 77 1-82 2-31 1-16
22:6 360 9-1 1-82 2-29 145
29-0 460 -9 1-80 2-27 1-15
348 54-9 14-6 1-78 2:23 1-15
247 39-4 99 199 2-51 1-26
29-1 46'5 -7 1-98 2-30 1-26
37-4 59-5 15-3 1-96 2:47 1-25
450 71-3 18-8 1-94 2-44 125

N

Modulus of Radius at
Section

Z

cm3
0-3
04

04
06
07

06
c-8
10

)
2
P4
17

1-2
1-6
19
2:3

-5
20
25
2-9

-
25
3
36

37
44
57
7-0

44
52
68
84

52
62
81
99

=L yy

Root

n
mm
40

45

5-0

5-0

55

55

60

65

6-5

65

Radius at Product of Designation

Toe
s
mm
25

30

30

30

30

30

3-0

40

45

45

Inertia
Ly
tmi
0-2
c-3

04
0-6
07

0-8
1-0
-2

13
7
2
2.4

2:0
2-6
32
37

29
38
46
54

4
53
65
76

86
10-4
12-8
154

-3
13-3
16-9
20-1

14-5
17-2
220
262

ISA 2020

ISA 2525

ISA 3030

ISA 3535

1S A 4040

ISA 4545

1SA 5050

ISA 5555

ISA 6060

ISA 6565

( Continued )




150 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

A\

TABLE Il ROLLED STEEL EQUAL ANGLES “~

N
{ v
DIMENSIONS AND PROPERTIES %
A
( Continued ) x_ﬁ..& —_—
e,
o N !
U [4 [4 \
R i RN
Al v
Designation Size Thickness Sectional Weight per Centre of Distance of
Area Metre Gravity Extreme Fibre
AxB t a w Crr=C,yy =8y
mm mm mm cm? kg cm cm
ISA 7070 70x< 70 S0 677 s-3 1-89 5-t4
60 8-06 63 1-94 5-06
8-0 10-58 83 2:02 498
10-0 13-02 10-2 2:10 490
ISA 7575 75x 75 50 727 57 2-02 5-48
60 ’ 8-66 68 2-06 5-44
80 11-38 89 2-14 5:36
10-0 14-02 11-0 22 5-28
1SA 8080 80 x 80 60 9-29 7-3 2-18 5-82
8-0 1221 - 96 2:27 5-73
10-0 15-05 K] 2:34 5-66
120 17-81 140 2-42 5-58
1SA 909 90 x 90 60 10-47 82 2.42 6-58
80 13-79 108 251 649
10-0 17-03 13-4 2:59 6-4|
12:0 20-19 158 2:66 634
ISA 100100 100x 100 60 11-67 9-2 2:67 733
8-0 15-39 12-1 2:76 724
10-0 19-03 149 2:-84 7-16
12-0 2259 177 292 7-08
ISA 110110 110x 110 80 17-02 13-4 3-00 8-00
10-0 21-06 16-5 3-08 7-92
12-0 25-02 19-6 316 7-84
15:0 30-81 242 327 773
ISA 130130 130 130 80 20-22 15-9 3-50 9-50
10-0 25-06 19-7 3.58 9-42
12:0 29-82 23-4 3-66 9-34
150 36-81 289 378 922
ISA 150150 150 % 150 100 29-03 22-8 4-06 10-94
12:0 34-59 27-2 4-14 10-86
15-0 4278 336 4-26 10-74
18-0 50-79 399 4-38 10:62
ISA 200200 200 % 200 120 46-61 366 5-36 14-64
15-0 $7-80 45-4 5-49 14-5¢
18-0 68-81 54-0 5-61 14-39
250 93-80 736 5-88 1412




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

ROLLED STEEL EQUAL ANGLES

DIMENSIONS AND PROPERTIES

v
1
] TABLE Il
N
e, N 7
Ay (d
e -  x
| <. S
oo | N
LN
U, vy =
Rl e
Y v
Moments of Inertia Radii of Gyration
Ix.t=’yy L Iy Frx=="Fyy Fuu Fyy
cmt cmt cm? . em cm em
31 49-8 12-5 2-15 271 1-36
368 58-8 14-8 2-14 2:70 1-36
47-4 755 19-3 212 2-67 1-35
572 90-7 237 210 2:64 I-35
387 619 155 2-31 2:92 1-46
457 7340 18-4 230 2 91 146
59-0 94-1 240 2-28 2-88 1-4%
71-4 133 29-4 2:26 284 1-45
56-0 896 22-§ 2-46 31 1-56
725 115-6 29-4 2-44 3-08 1-55
877 139-5 360 2-4j 3:04 i-55
101-9 161-4 424 2-39 301 1-54
801 128 1 32:0 2:77 3-50 1-75
104-2 166-4 42-0 275 3-47 175
126:7 2019 S1-6 273 3-44 174
147-9 2349 609 2:71 3-41 i-74
i3 178-1 445 3-09 3-91 i-95
145-1 231-8 58-4 3-07 3-88 1-95
177-0 2822 71-8 3-05 385 1-94
207-0 3293 847 3-03 3-82 1-94
195-0 37 782 338 4-28 2-14
2384 380-5 96-3 3-36 425 2-14
279-6 445-3 i13-8 3-34 422 2:13
337:4 535-4 139-3 3:31 4-17 213
3283 525-1 131-4 4-03 510 2-55
402:7 643-4 1621 4-01 5-07 2-54
4738 755-9 191-8 399 $-03 2:54
574-6 914-2 235-0 3-95 4-98 2:53
622:4 995-4 2494 4-63 5-86 2:93
735-4 11748 296-0 461 5-83 2:93
8968 14297 3638 4-58 5-78 2-92
1 0489 i 668-2 429-5 4-54 573 2:91
1788-9 28620 7159 6:20 7-84 392
21977 35118 883-7 617 779 391
25887 41308 | 0465 6-13 775 3-90
3433 54609 1411-% 6-05 7-63 3-88

( Continued)

Modulus of Radius at
Section Root
Z":Zyy 5

cm3

6t
73
9-5
17

71

84
110
13-5

96
12:6
15-5
18-3

12:2
160
19-8
233

152
20-0
247
292

24-4
301
357
437

345
427
50-7
62:3

569
67-7
835
987

122-2
151-4
179-9
243-3

mm

70

7-0

80

85

85

10-0

10-0

12:0

15:0

Radius at Product of

Toe

£

mm

45

45

45

55

55

60

60

80

10-0

Inertia

Ly

cmé

18-4
217
279
333

228
270
348
417

30
427
Si-4
59-2

472
615
745
865

65-7
85-8
104-4
121-6

115

140-6
164-5
197-0

194-2
238-3
2799
337-8

368-2
4350
529-1
6160

1 058-9
13012
1530-5
20157

Designation

ISA 7070

ISA 7575

ISA 8080

1SA 90%0

ISA 100100

ISA 110110

1SA 130130

ISA 150150

ISA 200200




I1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE IV ROLLED STEEL UNEQUAL ANGLES

DIMENSIONS AND PROPERTIES

Designation

ISA 3020

ISA 4025

1SA 4530

1SA 5030

ISA 6040

ISA 6548

1SA 7045

ISA 7550

1SA 8050

Size

Ax B

mm mm

30x20

40x 25

45% 30

50x 30

60x 40

65 x 45

70 45

75% 50

80x 50

Thick- Sectiorial Weight

ness

mm

30
4-0
50

3-0
40
5-0
60

3-0
40
5-0
60

3-0
40
s-0
6-0

S0
6-0
80

5-0
60
8-0

5:0
6-0
8:0
10-0

50
6-0
80
10-0

5-0
60
80
10-0

Area

sz

1-41
1-84
2-25

|1-88
2-46
302
3-56

2-i8
286
3-52
416

2-34
3-07
3-78
4-47

476
5-65
7-37

5-26
6-25
817

5-52
656
8:58
10-52

602
7-16
9-38
11-52

6-27
7-46
9-78
12:02

per
Metre

Centre of
Gravity

f_'——&_ﬁ
Cee Cyy
cm cm
0-98 0-49
1-02 0-53
1-06 0-57
1-30 0-57
§-38 062
1-39 0-66
{-43 0-69
[-42 0:69
1-47 0-73
1-51 077
1-85 0-81
1-63 0-65
1-68 0-70
172 0-74
1-76 0-78
1-95 0-96
199 t-00
207 1-08
2-07 1-08
21 112
2:19 1-20
227 1-04
2:32 1-09
2-40 1-16
2-48 1-24
2-39 I-16
2-44 1-20
2:52 1-28
2-60 1-36
2:60 112
2-64 1-16
273 1-24
28I 1-32

v
og
X —:/ °°o—l
(I L
S .
‘n_L_'"_.'
B AV‘
Y v
Distance .of Moments of Inertia
Extreme Fibre
r A= ~ —A— )
€rx Cyy lex lyy hew I
cm cm cm? cm? cmt em?
202 1-S1 1-2 0-4 1-4 02
i-98 1-47 15 0-S 18 03
1-94 1-43 1-9 06 2| 0-4
270 193 30 09 33 05
2-65 1-88 38 f-1 43 07
2-61 1-84 46 1-4 51 08
2-57 -8t S-4 16 59 10
3-08 2-31 4.4 -5 5-0 09
- 3-03 227 57 20 65 11
299 223 69 2-4 79 -4
298 2-19 80 28 92 1.7
337 235 59 1-6 65 1-0
3-33 2:30 77 2:1 8-S 12
3-28 2:26 9-3 2-5 10-3 1-5
3-24 2:22 10-9 29 19 1-8
4-05 3-04 16-9 6-0 19-5 3-4
4-01 3-:00 19-9 70 22:8 4-0
393 292 25-4 8:0 290 52
4:43 3-42 22:1 86 259 48
439 3-38 26-0 10-1 304 57
431 330 332 128 387 7-4
473 3-46 27-2 88 309 5-1
468 3-41 32:0 10-3 363 60
4-60 334 410 131 46-3 7-8
4-52 3-26 493 15-6 55-4 95
S-11 3-84 341 12:2 39-4 69
506 3-80 403 14-3 46-4 8-2
498 372 sI-8 18-3 59-4 10-6
4-90 3-64 623 218 71-2 129
5-40 388 40-6 123 457 72
536 3-84 48-0 14-4 539 8-S
527 376 619 18-S 693 110
519 3-68 747 22-1 833 13-5




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE IV ROLLED STEEL UNEQUAL ANGLES
DIMENSIONS AND PROPERTIES

Radii of Gyration Moduli of Section tan « Radius at Radius at Product of Daesigna-
p — N — A - Root Toe Inertia tion
- Tyy [ [ Zo z,, n A I,
<m cm cm em cm3 cm3 mm mm cm*
0-92 0-54 0-99 0-4) 0-6 03 0-43 45 30 0-4 1SA 3020
092 0-54 098 0-41 08 0-4 0-42 05
0-91 0-53 0-97 0-41 1-0 0-4 0-4i ‘ 0-6
1-28 0-68 1-33 0-52 1 05 0-38 50 30 09 ISA 4025
1:25 0-68 1-32 0-52 -4 06 0-38 2
1-24 0-67 -3} 0-52 1-8 07 0-37 1-4
1-23 0-66 -29 0-52 24 09 0-37 - I-6
1-42 0-84 1-52 0-63 I-4 07 0-44 © 50 30 -5 ISA 4530
1-4) 0-84 151 0-63 1-9 09 0-43 L9
1-40 0-83 1-50 0-63 23 I 0-43 23
-39 0-82 1-49 0-63 27 13 0-42 27
1-59 0-82 I-67 0-65 17 07 0-36 5§ 3-0 17 ISA 5030
t-58 o’ 1-66 0-63 2:3 09 0-36 23
1-57 0-81 165 063 2:8 11 0-35 27
1-56 0-80 1-64 0-63 34 +3. 0-35 3
1-89 1-12 2:02 0-85 42 20 0-44 60 40 S8 ISA 5040
1-88 (R} 2:0) 0-85 5-0 23 0-43 68
1-86 1-10 1-98 0-34 65 30 0-42 85
2-05 1-28 222 0-96 5:0 25 0-47 6-0 40 80 ISA 6545
2:04 1-27 2:21 0-95 59 30 0-47 9-4
2:02 1-28 2:18 0-95 77 39 0-46 18
222 1-26 2:36 0-96 57 2:5 0-4) 65 40 89 ISA 7045
2:2| 1-25 2:35 0-96 68 30 0-41 10-5
2-19 1-24 2:32 095 89 39 0:40 13:2
2-16 1-22 2-29 095 10-9 48 0-39 15-5
238 1-42 2:56 1-07 67 32 0-44 65 40 -8 ISA 7550
2:37 1-41 2:55 1-07 80 38 0-44 139
2:35 {-40 2:52 1-06 10-4 49 0-43 177
2:33 1-38 2:49 1-06 127 60 0-42 20-9
2:55 1-40 2:70 1-07 75 32 0-39 70 45 129 ISA 8050
2:54 1-39 2:69 t-07 9-0 38 0-39 152
2:52 1-37 2:66 1-06 17 49 0-38 19-3
249 1-36 263 1-06 14-4 60 0-38 229

( Continued )




ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE IV ROLLED STEEL UNEQUAL ANGLES

DIMENSIONS AND PROPERTIES
( Continued)

Designation Size Thick- Sectional Weight Centre of Distance of Moments of Inertia
ness Area per Gravity Extreme Fibre
Metre ———A N A N T —A~ -
AxB t a w Cyx C”, [ €yy Iix Iyy lu lyo
mm.mm mm cm? kg cm cm cm cm emd cm? cmé cmi
ISA 9060 90x 40 6-0 865 6-8 2-87 1-39 613 4-61 706 252 8i-s 14-3
80 1-37 89 2:96 1-48 6-04 4-52 915 32:4 105-3 18-6
10-0 14-01 11-0 3-04 1-55 5-96 4-45 1109 39 127-3 228
12:0 16-57 13-0 - 312 1-63 5-88 437 129-1 45-2 147-5 268
ISA 10065 100 x 65 60 9-55 7-5 319 |-47 681 5-03 967 324 1106 186
80 12-57 99 3-28 1-55 672 493 125-9 419 143-6 242
10-0 15-54 12-2 3-37 163 663 4-87 153-2 507 174-2 297
ISA 10078 100x 75 60 10-14 80 3-0t 1-78 699 572 100-9 48-7 124:0 256
80 13-36 10-5 310 t-87 6-90 563 131-6 633 161-3 33-6
10-0 1650 13-0 3-19 1-95 6-81 555 160-4 769 196-1 41-2
12:0 19-56 154 3:27 2:03 673 5-47 i87-5 89S 228-4 48-6
1SA 12575 125% 75 60 1166 92 4-05 I-59 8:45 591 187-8 5i-6 208-9 30-5
80 15-38 12-1 415 1-68 835 5-82 2455 672 2728 40-0
10-0 19-:02 14-9 424 1-76 8-26 574 300-3 816 3329 49-1
ISA 12595 125x 95 60 12:86 101 370 222 8-80 7-28 2032 102-1 2523 529
80 16-98 13:3 3-80 2.3} 870 7-19 266-0 1333 3297 69-6
10-0 21-02 165 3-88 2:39 862 711 325-8 162-7 4029 85-6
12:0 2498 19-6 396 2-47 8-54 7-03 3826 190-4 4720 101-0
I1SA 15078 150x 75 80 17-42 13-7 5-23 1-53 9-77 597 407-2 702 4328 445
10-0 21-56 16-9 5-32 1-61 9-68 5-89 499-1 853 529-8 54:6
12-0 25-62 201 5-41 169 9-59 5-81 587-0 99-5 6222 64-3
ISA 150115 150x 11§ 80 20-58 16-2 4-46 2:73 10-54 877 465-7 2389 581-2 1233
10-0 25:52 20-0 4-55 2:82 10-45 868 5733 293-4 7143 152-4
12-0 30-38 238 464 290 10-36 8-60 6765 345-3 841-4 180-4
15-0 37.52 295 476 3.02 10-24 8-48 8235 418-6 10209 2242
ISA 200100  200x 100 10-0 29-03 228 6-96 2:01  13-04 799 12100 209-2 12867 132:8
12:0 34-59 27-2 7-05 2:10  12:95 790 | 4317 246-2 1 5210 156-8
15-0 42-78 336 7-18 222 12-82 7-78 1750-5 298-1 18567 191-9
ISA 200150  200x 'S0 10-0 34-00 267 5-99 350 1401 1149 13779 669-6 16966 350-8
12-0 40-56 3-8 6-08 360 1392 1140 16349 7932 20108 417-2
15-0 50-25 39-4 6-20 372 1380 1128 20056 969-9 24619 513-6
18-0 59-76 469 633 3-84 13-67 1-16 23594 11369 28895 6069




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE IV ROLLED STEEL UNEQUAL ANGLES
DIMENSIONS AND PROPERTIES

( Continued )
Radii of Gyration Moduli of Section  tan « Radius at Radius at Product of Designation

-~ A N A \ Root Toe Inertia

Fex ’JLV Tuu L™ zxx zyy n fq I‘y

cm cm cm cm cm3 cm3 mm mm cm*

2-86 171 307 1-28 s 55 0-44 7§ 50 245 ISA 9060
2-84 169 3.04 1-28 15-4 72 0-44 35

281 1-67 3.0 1-27 18-6 88 0-43 37-8

2:79 1-65 298 127 22:0 103 042 433

318 |-84 3-40 1-39 14-2 64 0-42 80 55 325 IS A 10085
316 1-83 338 -39 187 85 0-42 42-0

314 1-81 335 1-38 231 10-4 0-4 : 50-7

315 219 350 1-59 14-4 8 0-55 85 6-0 41-0 1SA 10075
314 2-18 348 1-59 191 -2 0-55 53-4

312 216 3.45 158 23-6 13-8 0-55 647

310 2-14 3-42 1-58 279 16-3 0-54 749

4-01 2-10 423 1-62 222 87 0-37 9-0 60 567 ISA 12575
400 2-09 4-2) 1-61 29-4 1-s 0-36 74-0

397 2:07 418 t-6! 363 142 0-36 89-9

397 2:82 4-43 203 234 14-0 0-57 90 60 84-5 1SA 12595
3-96 2-80 4-4| 2-02 30-6 18-S 0-57 110-6

3-94 278 4-38 2-02 37-8 22:9 0-57 1350

391 276 435 2.0t 448 2741 0-56 157-7

4-83 2:04 4-98 1-60 41-7 -8 0-27 10-0 60 95.5 ISA 15075
4-81 1-99 4-96 1-59 516 14-5 0-26 16-2

479 1-97 4-93 1-58 612 17-4 0-26 135-2

476 341 531 2-45 44-2 27-2 0-58 11-0 75 195-9 ISA 150115
474 339 5-29 244 54-9 338 0-58 2410

472 337 526 2-44 653 40-2 0-58 2836

4-69 3-34 522 2:43 80-4 49-4 0-57 342-8

6-46 2-68 666 2:14 92-8 26-2 0-27 12:0 80 2848 1SA 200100
643 2:67 663 213 110-6 31 0-26 3353

6-40 2:64 659 212 136-5 38-3 0-26 405-4

6-37 4-44 7-06 32 98-3 58-3 0-56 13-5 95 564-1 ISA 200150
635 4-42 7-04 320 1174 696 0-56 669-1

632 4-39 7-00 320 145-4 86-0 0-55 8i8-s

628 436 695 319 172-5 101-9 958-1
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1Sl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE V ROLLED STEEL BULB ANGLES

DIMENSIONS AND PROPERTIES

Designation

ISBA 100
ISBA 125
ISBA 125

ISBA I50

ISBA 175

ISBA 175

ISBA 22§

ISBA 250

1SBA 00

ISBA 300

Weight Sectional

per
Metre

w

kg

233
265

282

(¥
[vr}
o

373

349

392

47-5

526

Area

o

12-17

15-60

17-41

20:45

[ .24

“w
~0
<

25-54

29-66

33-74

35-95

E N
»~
~&
o

39-94

47-50

44-41

49-96

w
~
w

W
w
U gl

60-47

66-96

Size

100 x 65
125%75
125x 75
150 75
15075
175 x 90
175 x 90
175 x 90
200x 90
200 % %0
225% 90
225x 90
250x 90

250 %0

i
~!
w
x

g
g 3

300 x 90

300x 90

Thick-
ness of
Web

10-0

12-0

i-o

-0

14-0

-0

13-0

15-0

Thick-
ness of
Flange

t,
f

10-0
-0

-0

11-0

12:5

o)

29

33

33

Radius
at
Root

-0

- 110

13-5

135

13-5

Radius
at
Toe

65

6-5

65

65

65

65

< x
L
v \l

i
i

Radius
at Bulb
Corners

40

5-0

5-0

YV
Centre of
Gravity
—A—
Cax Cyy
cm <m
3.9 1.42
395 1-43
5-06 1-60
5-08 1-61
6-52 1-58
653 1-57
7 44 1-89
7-46 1-90
7-49 1-92
8-87 1-86
8-8% -9
10-40 1-80
10:37 1-85
12:07 1-78
1-99 1-81
i3-54 i-80
13:45 -83
15-02 1-82
14-92 1-86




SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

€z

Distance of
Extreme Fibres

——A——
€ ¢,y
cm cm
6-08 5-07
6-05 5-07
7-44  5-90
7-42 5-89
g-48 5-95
8-47 5-93
1006 711
1004  7-10
10-04 708
113 7-14
t-n 7-09
12210  7:20
12:13 7:15
1293 722
13-01 7-19
1396  7-21
14-05 717
1502  7-18
15-08 7:14

tan x

0-291

0-288

0-248

0-246

0-167

0-162

0-185

0-181

0-177

0-136

0-131

0-103

0-098

0-075

0-072

0-057

0-054

0-042

0-040

DIMENSIONS AND PROPERTIES

Moments of Inertia Radil of Gyration Moduli of
R X Seciion
~ N o N —
brx by heu oy Tax Tyy T Tou Z.x z,
(Max) (Min) (Max) (Min)
em? cm4 cmt emi cm cm cm cm em3 em3
142-9 330 153-0 228 3-61 1-74 3.74 |-44 23§ 65
154-7 357 165-4 249 3-56 171 3-69 1-43 256 70
321-8 60-4 3389 433 4-54 1-97 4-66 1-67 432 10-2
3445 64-6 362-4 466 4-49 1-94 4-60 1:65 464 11-0
6126 714 628-1 55-9 5-47 1-87 5-54 1-65 72:2 12:0
6864 79-8 702-9 63-4 53 183 5-42 1-63 8l-! 13-5
10730 137-2 11061 104-1 648 232 6-58 202 1066 19-3
11929 152:3 12880 172 634 2:27 6-43 199 1188 21-4
1 310-0 166:5 13468 129-7 623 2:22 632 196 1309 23§
1 879-6 172:0 19116 140:1 7-23 2-19 7:29 1-97 1689 241
2131-2 193-6 21650 1598 7-06 2:13 712 1-93 1918 273
2662-8 1789 26893 1524 817 2:02 821 1-95 2201 249
30166 2049 30439 174-6 7-97 2:08 8-0! 192 2487 282
36834 188-0 37030 168-4 911 2:06 913 195 2848 20
4 0064 2047 40263 184-8 896 2:02 898 192 3080 285
51619 2130 51780 197-0 9-95 2-02 997 194 3697 29-6
55822 230-6 55982 2147 9-80 1-99 9-81 192 3974 322
70339 2412 70462 2288 1079 2:00 1080 1:95  468-4 336
7 5688 2600 7580-8 248:0 1063 197  10-64 1-92 5019 36-4

TABLE V ROLLED STEEL BULB ANGLES

Designa-
tion

ISBA {00
ISBA 100
ISBA 125
ISBA 12§
ISBA 150
1SBA I50
ISBA 175
ISBA |75
ISBA ITS
ISBA 200
ISBA 200
ISBA 225
ISBA 22§
ISBA 250
ISBA 250
ISBA 275
ISBA 275
ISBA 300

ISBA 300

17



ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VI ROLLED STEEL TEE BARS ‘-

DIMENSIONS AND PROPERTIES ; )
L
L
L=
Designation Weight Sectional Depth Width  Thickness Thickness Centre Moments of
per Area of of of of of Inertia
Metre Section Flange Flange Web Gravity A e
w Q h b y ty Cox L ly
kg em? mm mm mm mm cm emt cmt
ISNT 20 09 1413 20 20 30 30 0-60 04 0-2
ISNT 30 1-4 1175 30 30 30 30 0-83 1-4 0-6
ISNT 40 35 4-48 40 40 6-0 6-0 1-20 63 30
ISNT 50 45 5-70 50 50 6-0 ‘ 60 1-44 127 59
ISNT 60 5-4 6-90 60 60 6-0 6-0 1-67 225 10-1
ISNT 80 9-6 12:28 80 80 80 80 223 71-2 323
ISNT 100 150 19-10 100 100 10-0 10-0 2-79 173-8 799
ISNT 150 22-8 29-08 150 150 10-0 . 100 3-95 603-8 267-5
ISHT 75 153 19-49 75 150 9:0 84 1-62 96-2 230-2
ISHT 100 200 25-47 120 200 9-0 7-8 1-91 193-8 497-3
ISHT 128 274 3485 125 250 9.7 88 2:37 4154 | 005-8
ISHT 150 29-4 37-42 150 250 10-6 7:6 2:66 5737 1098
ISST 100 81 1037 100 50 10-0 5-8 3-03 99-0 9-6
ISST 150 157 19-96 150 75 116 80 475 450-2 370
ISST 200 284 3622 200 165 12:5 8-0 4.78 2678 358-2
ISST 250 37-5 47-75 250 180 14-1 92 6-40 2774°4 5320
ISLT 50 4-0 S11 50 50 64 4-0 119 99 64
ISLT 75 7-1 9-04 75 80 68 48 1-72 419 276
ISLT 100 12:7 16:16 100 100 10-8 57 2-13 1166 750
1S)T 75 35 - 450 75 50 46 30 2-00 248 46
1S)T 875 4.0 514 87-5 50 48 32 2-50 39-0 48
1SJT 100 50 632 109 60 5-0 34 2-81 63-5 86
1S)T 112§ 64 814 12s 80 50 37 3-04 1016 20-2

Note — In the case of the ISNT sections, the taper of one degree is divided equally between the web and the flange.

18



SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

1
h te
K

Y
Radii of
Gyration

" fy

cm cm

0-59 0-39

0-89 0-57

I-18 0-82

1-50 1-02

1-81 121

2:41 1-62

3-02 2-05

4-56 3-03

222 3-44

2:76 4-42

3-45 5-37

392 5-41

3-09 0-96

4-75 1-36

59 3-15

762 3-34

1-39 1-12

2:15 1-75

2:69 215

2:35 1-04

275 0-97

317 547

3-53 1-58

TABLE VI

\I’,
—x
Moduli of
Section

" A )
Zyx z,
em? emd
0-3 02
0-6 0-4
22 -5
3-6 2-4
52 34
123 8-1
24-1 16:0
54-6 357
16:4 30-1
240 49-3
41-0 799
455 877
142 38
439 9-9
83-3 43-4
149-2 59-1
2-6 2:5
72 69
14-8 15:0
4-5 -8
62 19
88 29
12:3 51

ROLLED STEEL TEE BARS

Radius at
Root

n
mm
4-0
5-0
5-5
60
65
80
9-0
10-0
8-0
9-0
10-0
-0
80
9-0
16-0
17-0
70
9-5
11-0
50
5-0
50
65

DIMENSIONS AND PROPERTIES

Radius at
Toe

fy

mm
30
35
40
40
45
55
60
70
40
45
5-0
55
40
45
80
85
30
3-0
55
15
-5
1-5
15

Slope of
Flange

D
degrees

9l
91
9
9l
9
9
9
91
o4
94
94
94
98
98
98
98
95
915

915
91-5
91-5
91-5

Designa-
tion

ISNT 20
ISNT 30
ISNT 40
ISNT 50
ISNT 60
ISNT 80
ISNT 100
ISNT 150
ISHT 75
ISHT 100
ISHT 128
ISHT 150
ISST 100
ISST 150
ISST 200
ISST 250
ISLYT 50
ISLY 7S
ISLT 100
ISjT T8
IS)T 875
ISJT 100
IS)T 112-5

Note — In the case of the ISNT sections, the taper of one degree is divided equally between the web and the flange.
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE Vil PLATES
Width 000 1000 1100 1200 1250 1400 1SO0 1400 1800 2000 2200 2500
m

Length SURFACE AREA IN m?

.mlm

2000 1-80 2:00 2:20 240 2:50 2-80 3-00 320 3-60 400 440 5-00
2200 198 220 242 2-64 275 3-08 3-30 3-52 396 440 484 5-50
2500 225 2:50 2.75 3-00 3125 350 375 400 4.50 5-00 5-50 625
2800 2.52 2-80 3-08 3-36 3-50 392 420 448 5-04 5-60 616 7-00
3 200 288 320 3.52 3:84 400 448 4.80 512 576 640 704 8-00
3 600 324 3-60 3-96 432 4.50 5-04 5-40 5.76 648 720 792 9-00
4000 3-60 400 4-40 4-80 5-00 5-60 6-00 6-40 7-20 800 880  10-00
4500 4.08 450 4.95 5-40 5625 430 675 720 810 9-00 990 1128
5 000 4.50 5-00 5-50 600 625 7-00 7-50 800 900 1000 1100 1250
5 600 5-04 5-60 616 672 700 7-84 840 896 1008  11-20  12:32 1400
6300 5-67 630 693 7-56 7875 882 945 1008 1134 1260 1386 1575
7 100 6-39 7-10 78l 852 8875 994 1065 1136 1278 1420 1562 1775
8 000 720 800 880 960 10000 1120  12:00 1280 1440 1600 1760  20-00
9 000 8-10 900 990 1080 11125 1260 1350 1440 1620 1800 1980  22:50
10 000 900 1000  11-00 1200  12:50 1400 1500 1600 1800 2000 2200  25-00
ii 000 990 1100 1210 1320  i375 540  i6:50° {760 1980 2200 2430 2750
12500 1125 12:50 1375 1500 15625 17:50 1875 2000 2250 2500 2750 3125

WEIGHT IN kg — 5-mm Plate
2000 70-6 785 86-4 94-2 981 1099 1178 1256 1413 1570 1727 1962
2100 777 86-4 950 1036 1079 1209 1295 1382 1554 1727 1900 2159
2500 883 98-1 1079 1178 1227 1374  147-2  I57-0 1766 1962 2159 2453
2800 989 1099 1209 1319 1374 1539  |648 1758  i978 2198 2418 2748
3200 1130 1256 1382 1507 IS70 1758  188-4  201-0 2261 2512 2763 3140
34600 1272 1413 1554 1696 1766 1978 2120 2261 2543 2826 3109 3532
4000 1413 1570 1727 1884 1962 2198 2355 2512 2826 3140 3454 3925
4500 1590 1766 1943 2120 2208 2473 2649  282:6 3179 3532 3886 4416
5 000 1766 1962 2159 2355 2453 2748 2944 3140 3532 3925 4318 4906
5 600 1978 2198 2418 2638 2748 3077 3297 3517 3956 4396 4836 5495
6300 2225 2473 2720 2967 3091 3462 3709 3956 445 4946 5440 6182
7 100 2508 2787 3065 3344 3483 3901 4180 4459 5016 5574 6131 6967
8 000 2826 3140 3454 3768 3925 4396 4710 5024 5652 6280 6908 7850
9000 3179 3532 3886 4239 4416 4946 5299 5652 6358 7065 7772 883-|
10 000 3532 3925 4318 4710 4906 5495 5888 6280 7065 7850 8635 9812
11 000 3886 4318 4749 5181 5397 6044 6476 6908 7772 8635 9498 10794
12500 416 4506 5397 5888  &i33 869 7359 7850 8831 9812 10794 226
( Continued )
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl PLATES — (Continued)

900 t 000 i 100 1 200 I 250 1 400 1500 I 600 1 800 2000 2200 2500 Width
e
WEIGHT IN kg Length
6-mm Plate mlm
848 94-2 103-6 113-0 178 1319 1413 1507 169-6 188-4 2072 235§ 2000
933 103-6 114.0 1243 12%-5 145-1 155-4 165-8 i86-5 207-2 228-0 259-0 2200
106-0 117-8 1295 141-3 147-2 1648 176:6 188-4 212:0 2355 259-0 2944 2500
118-7 131-9 145-1 158-3 164-9 184-6 197-8 2110 237-4 2638 290-1 3297 2800
135-6 150-7 165-8 180-9 1884 2110 2261 241-2 2713 301-4 3316 3768 3200
152-6 169-6 186-5 203-5 2120 237-4 254-3 2713 305-2 3391 3730 4239 3600
1696 188-4 2072 226-) 2355 2638 2826 3014 339:1 3768 414-5 471-0 4000
190-8 2120 2331 254-3 2649 2967 3179 339-1 3815 4239 4663 5299 4 500
2120 23585 2590 2826 2944 3297 3532 3768 4239 4710 518-1 588-8 5000
237-4 2638 2%0-1 3165 3297 369-3 3956 4220 4748 5275 580-3 659-4 5400
2674 296-7 3264 3561 3709 4154 - 4451 474-8 534-| 593-5 652-8 741-8 6300
301-0 3344 3679 401-3 418-0 468-2 501-6 535-1 601-9 668-8 7357 8360 7100
339-1 3768 414.5 452-2 471-0 5275 5652 602-9 6782 753-6 829-0 942-0 8 000
3815 4239 4663 508-7 5299 593§ 635-8 6782 7630 8478 9326 10598 9 000
4239 4710 5i8-! 565-2 5888 659-4 7065 7536 8478 9420 10382 177§ 10 000
466-3 5i8-1 569-9 6217 647-6 7253 777-2 8290 9326 10362 11398 12952 i1 000
5299 5888 647-6 7065 735-9 824-2 8831 9420 10598 11775 12952 14719 12 500
8-mm Plate

113-0 125-6 138-2 150-7 157-0 175-8 188-4 20!-0 2261 251-2 2763 314-0 2000
124-3 1382 152-0 165-8 1727 193-4 2072 22041 248.7 2763 3040 345-4 2200
1413 157.0 1727 188-4 196-2 2198 2355 2512 2826 314:0 3454 3924 2500
158-3 175-8 193-4 2110 219-8 2462 2638 281-3 3165 3517 3868 4396 2800
180-9 201-0 2211 2412 2512 2813 301-4 3215 3617 4019 4421 502-4 3200
203-5 226-1 248.7 2713 2826 3165 339-1 3617 406-9 4522 497-4 565-2 3600
2264 2512 2763 3014 3140 351-7 376-8 4019 4522 5024 8526 6280 4000
254-3 2826 3109 3394 3832 3956 4239 452-2 5087 565-2 6217 7065 4500
282-6 314.0 3454 3768 3925 439-6 471-0 502-4 565-2 628-0 690-8 785-0 5coo
316-5 3517 3868 4220 439-6 492-4 5275 562-7 6330 7034 7737 879-2 5 600
356-1 395-6 4352 4748 494.6 6539 §93-5 633-0 7122 7913 870-4 989-1 6 300
4013 445.9 490-5 535-% 5574 624-2 668-8 7134 802-6 8918 9809 | ti47 7100
4522 5024 552-6 602-9 628-0 703-4 753:6 803-8 904-3 10048 11053 2560 8 000
508-7 565-2 6217 6782 7065 791-3 847-8 9043 10174 11304 12434 14130 9 000
5652 628-0 690-8 7536 785-0 879-2 942-0 10048 11304 1250 13816 15700 10000
62i1-7 6908 7599 829-0 €63-5 9671 10362 11053 12434 (3816 15198 17270 11 000
706-5 785-0 863-5 9420 9812 10990 111775 1250 14130 15700 17270 19625 12500

( Continued )
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VIl PLATES — (Continued)
Width 900 1000 1100 1 200 1 250 1 400 1 500 1 600 1800 2000 2200 2500
o
Length WEIGHT IN kg
mm 10-mm Plate
2 000 1413 157-0 172-7 188-4 196-2 2198 2355 2512 2826 3140 345-4 392-5
2200 155-4 1727 190-0 2072 215-9 2418 259-0 2763 3109 3454 379-9 43]-8
2500 176-6 196-2 2159 2355 2453 2748 294-4 3140 3532 392-5 4318 490-6
2 800 197-8 219-8 2418 2638 2748 307-7 3297 3517 3956 439-6 483-6 549-5
3200 226-1 251-2 2763 3014 3140 3517 3768 4049 452-2 502-4 552-6 628-0
3600 2543 282-6 3109 339-1 3532 3956 4239 452-2 508-7 565-2 6217 706-5
4000 2826 3i4-0 3454 3768 3%2:5 4396 4710 502-4 5652 6280 690-8 7850
4500 317-9 3532 388-6 4239 441-6 494-6 5299 5652 635-8 7065 7772 8831
5 000 3532 3925 4318 471-0 490-6 5495 588-8 628-0 706-5 785-0 8635 981-2
5 400 3956 439-6 483-6 527-5 5495 615-4 659-4 703-4 7913 8792 967-1  1099-0
6 300 445-1 494-6 544-0 5935 618-2 692-4 741-8 791-3 890-2 989-1 10880 2364
7100 ' 501-6 557-4 613-1 668 8 6967 780-3 835-0 8918 10032 11147 12262 13934
8 000 565-2 628-0 6908 7536 785-0 879-2 9420 10048 |130-4 12560 13816 15700
9 000 635-8 706-5 7772 847-8 883-1 989-1 10598 11304 12717 14130 5543 17662
i0 000 706-5 785-0 8635 $42:0 98i-2 10990 ii775 ~i250 i4i30 i570-0 17270 19625
11 000 7772 863-5 9498 10362 10794 12089 12952 13816 15543 1727-0 18997 21588
12 500 883-1 9812 10791 1177-5 12266 13738 14719 15700 17662 9625 21588 24531
12-mm Plate
2000 169-6 188-4 2072 22¢6-1 2355 2638 2826 301-4 339-1 3768 414-5 471-0
2200 1865 2072 2280 248-7 2590 2904 310-9 3316 3730 4145 4555 5i8-i
2500 2120 235-5 259-0 2826 294-4 3297 3532 3768 4239 4710 s18-1 588-8
2800 2374 2638 290-1 3165 3297 369-3 3956 4220 474-8 527-5 580-3 659-4
3200 27i-3 301-4 3316 3617 376-8 422-0 452-2 4823 542-6 602-9 6632 7536
3 600 3052 3391 3730 406-9 4239 4748 508-7 5426 610-4 678-2 7461 8478
4000 339:1 3768 4145 452-2 471-0 527-5 565-2 602-9 6782 7536 829-0 942-0
4500 3815 4239 466-3 508-7 5299 593-5 635-8 6782 763-0 847-8 9326 10598
5 000 4239 4710 518:1 565-2 588-8 659-4 706-5 753:6 8478 9420 10362 11775
5600 4748 527-5 580-3 633-0 8594 7385 7913 844-0 94%-5 10550 11605 i3ig8
6 300 534-1 5935 6528 7122 7418 8308 890-2 949-5 10682 11869 13056 14836
7100 6019 6688 735-7 802-6 8360 936:3 10032 10701 12039 13376 14714 16720
8 000 6782 7536 829-0 904-3 942:0 10550 11304 12058 1355 15072 16579 18840
9 000 763-0 8478 9326 10174 10598 11869 1271:7 1355 (5260 16956 18652 21195
10 000 8478 9420 10362 11304 11775 13188 14130 15072 16956 18340 2072-4 23550
11 000 9326 1036-2 11398 12434 (2952 14507 15543 16579 18652 20724 22796 25905
12 500 10598 11775 12952 14130 14719 16485 17662 18840 21(95 23550 25905 29438
{ Continued )
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl PLATES — (Continued)

900 1000 1100 1 200 1250 1 400 1 500 1 600 1 800 2 000 2200 2500 Width

i
WEIGHT IN kg Length

14-mm Plate m’m

197-8 2198 2418 2638 2748 3077 3297 3517 395-6 4396 483-6 5495 2000
217-6 2418 2660 290-1 302-2 3385 3627 3868 4352 4836 5319 604-4 2200
247-3 274-8 302-2 3297 3434 384-6 412-) 4396 4946 549-5 604-4 686-9 2500
276-9 307-7 3385 369-3 3847 4308 461-6 492-4 5539 615-4 677-0 769-3 2800
3165 3517 386-8 4220 439-6 492-4 5275 5627 6330 7034 7737 879-2 3200
3561 395-6 4352 4748 494-6 553-9 5935 633-0 712-2 7913 870-4 989-1 3600
395-6 439-6 483-6 527-5 5495 6154 659-4 703-4 7913 879-2 9671 10990 4000
445-1 494-6 544-0 593-5 6182 692-4 7418 791-3 890-2 9831 10880 12364 4500
494-6 549-5 604-4 659-4 686-9 769-3 824-2 8792 989-1 1099-0 12089 1373-8 S 000
5539 6154 677-0 738-5 769-3 861-6 923-2 °847 11078 12309 13540 15386 5 600
6231 692-4 761-6 830-8 865-5 969-3 10386 11078 12463 13847 15232 17309 6 300
702-3 780-3 858-3 936-3 975-4 10924 1 170-4 12485 |4045 5606 17166 19507 7100
7913 879-2 967-1 10550 10990 12309 13188 14067 15826 17584 19342 21980 8 000
890-2 989-1 10880 11869 12364 13847 14836 15826 17804 19782 21760 24728 9 000
9891 1099-0 12089 13188 13738 15386 16485 17584 19782 21980 24178 27475 10 000
1088-0 12089 13298 14507 {511 16925 18134 19342 21760 24178 26596 30222 11 000
12364 13738 IS5i1-1 16485 17172 19232 20606 21980 2472:8 27475 30222 34344 12500

I16&-mm Plate

2261 2512 276-3 3014 3140 3517 376-8 401-9 452-2 502-4 5526 628-0 2000
248-7 276-3 3040 331-6 345-4 386-8 414-5 4421 497-4 552-6 6079 690-8 2200
2826 3140 345-4 3768 3925 4396 4710 502-2 5652 628-0 690-8 785-0 2500
3165 3517 3868 422-0 439-6 492-4 §27-5 562-7 633-0 703-4 7737 8792 2 800
361-7 4019 4421 482-3 502-4 5627 6629 6431 7235 8038 8842 10048 3200
406-9 452-2 497-4 542-6 565-2 633-0 678-2 7235 8139 904-3 9948 ] 1304 3600
4522 502-4 5526 6029 628-0 703-4 753-6 8038 9043 10048 11053 12560 4000
508-7 565-2 621-7 6782 706-5 7913 847-8 904-3 10174 11304 12434 1|4130 4500
565-2 6280 690-8 753-6 785-0 879-2 9420 10048 11304 12560 1381-6 15700 5 000
633-0 703-4 7737 8440 8792 984:7 10550 11254 12660 14067 15474 |7584 5 600
712-2 7913 870-4 949-5 989-1 11078 11869 12660 14243 15826 17408 19782 6 300
802-6 891-8 980-9 1070-1 11147 12485 13376 14268 16052 17835 19619 22294 7100
904-3 10048 |105-3 12058 12560 14067 15072 16077 18086 20096 22006 2512:0 8 000
10i7-4 11304 1243-4 1355 1413-:0 15826 16956 18086 20347 22608 24869 28260 9 000
11304 12560 13816 15072 15700 17584 18840 20096 22608 25(2:0 27632 31400 10 000
12434 13816 15198 16579 17270 19342 20724 22106 24869 27632 30395 34540 11 000
14130 15700 17270 18840 19625 21980 23550 25/2:0 28260 31400 34540 39250 12 500

{ Continued )
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE Vi PLATES—j(Continued)

Width 900 1 600 i 100 1200 1 250 1 400 1500 1 600 1 800 2000 2200 2500
mm
Length k WEIGHT IN kg
mlm 18-mm Plate
2000 254-3 2826 3109 339-1 3532 3956 4239 4522 508-7 565-2 6217 706-5
2200 279-8 3109 3419 3730 388-6 4352 466-3 497 -4 559-5 6217 683-9 7772
2500 3179 3532 3886 4239 441-6 494-6 5299 565-2 6358 706:5 7772 883-4
2800 3561 395-6 435-2 4748 494-6 5539 593-5 633-0 712:2 7913 870-4 989-1
3200 4069 4522 4974 542-6 5652 6330 6782 723-5 813-9 904-3 994.8 11304
3 600 4578 $08-7 559-5 610-4 635-8 7122 7630 8139 9156 1017-4 11191 12717
4000 508.7 5652 6217 678-2 706-5 7913 8478 904-3 10174 11304 12434 14130
4500 572-3 6358 699-4 763-0 7948 890-2 9538 10174 11445 12707 13989 15896
5 000 6358 706-5 7772 8478 883-1 989-1 10598 11304 12717 14130 15543 17662
5 600 712-2 7913 870-4 949-5 989-1 11078 11869 12660 14243 15826 (7408 19782
6300 801-2 890-2 979-2 10682 11127 12463 13353 14243 16023 17804 19584 22255
710C 9029 10032 11036 12039 | 154-0 14045 15048 16052 18058 20065 22071 2508-¢
8 000 10174 11304 12434 13565 14130 15826 16956 18086 20347 22608 24869 2826-0
9 000 | 1445 12707 13989 1520 15896 17804 1907-6 20347 22891 25434 27977 31792
10 000 12707 14130 15543 18956 17662 19782 21195 22608 25434 28260 31086 35325
11 000 13989 15543 17097 18652 19429 21760 23314 24869 27977 31086 34195 38858
12500 15896 (17662 19429 21195 22078 24728 26454 28260 31792 35325 38858 44I56
20-mmm Plate
2000 2826 314-0 3454 3768 3925 4396 471-0 502-4 565-2 6280 690-8 7850
2200 3109 345-4 3799 414-5 4318 4836 5181 5526 6217 690-8 759-9 863-5
2500 3532 3925 4318 471-0 490-6 549-5 588-8 628-0 706-5 7850 863-5 9812
2800 3956 439-6 4836 527-5 549-5 6154 659-4 703-4 7913 879-2 967-1 1099-0
3200 452-2 502-4 552-6 6029 528-0 703-4 7536 803-8 904-3 10048 | 1053 ]256-0
3 400 5087 565-2 6217 678-2 706-5 7913 8478 9043 10174 11304 12434 | 4130
4000 565-2 628-0 690-8 7536 785-0 8792 9420 10048 11304 1250 13816 15700
4500 6358 706-5 7772 8478 8831 989-1 10598 11304 (2707 14130 5543 17662
5000 706-5 785:0 863-5 942-0 9812 10990 1775 12560 !413-0 15700 17270 9625
5 600 791-3 8792 967-1 10550 10990 12309 13188 14067 15826 17584 19342 2198-0
6300 890-2 989-1 10880 11869 12364 13847 14836 15826 17804 19782 21760 24728
7100 10032 11147 12262 13376 13934 15606 16720 1783-5 20065 22294 24524 27868
8 000 11304 12560 13816 15072 15700 17584 18340 20096 22638 25120 27632 31400
9 000 12717 14130 15543 16956 17662 19782 2119-5 22608 25434 28260 31086 35325
10 000 14130 {5700 17270 18340 9625 21980 23550 25120 28260 31400 34540 3925.0
11 000 15543 17270 18997 20724 21588 24178 25905 27632 31086 34540 37994 4375
12 500 17662 1962-5 21588 235500 24531 27475 29438 31400 35325 39250 43175 49062
( Continued )
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SECTION A: STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl PLATES—( Continued)

900 1 000 1100 1200 1250 1 400 1 500 I 600 1 800 2 000 2200 2500 Width
m.bm
WEIGHT IN kg Len:ngth
22-mm Plate m'm
3109 3454 3799 4145 4318 483-6 5181 552-6 621-7 6908 7599 863-5 2000
3419 3799 4179 455-9 4749 5319 569-9 607-9 683-9 7599 8359 949-8 2200
388-6 4318 4749 5181 5397 604-4 647-6 6908 7772 8635 9499 10794 2500
435-2 4836 5319 580-3 6044 677-0 7253 7737 870-4 967-1 1063-8 12089 2 800
497-4 §52-6 607-9 0632 650-8 7737 8290 8842 994-8 11053 12158 13816 3200
555-5 82i-7 683-9 746:1 7772 870-4 9326 9948 11ig] 12434 13678 15543 360
6217 690-8 759-9 829-0 8635 967-1 10362 11053 12434 13816 15198 17270 4000
699-4 7772 8549 932+6 971-4 10880 |1657 12434 13989 15543 17097 19429 4500
7772 8635 9498 10362 107944 12089 12952 1381-6 15543 17270 18997 21588 5000
870-4 967-1 10638 11605 12089 {3540 14507 15474 17408 19342 21277 24178 5 600
9792 10880 11968 13056 13600 15232 16320 17408 19584 21760 23936 27200 6300
11036 12262 13488 !471-4 15327 17166 18393 19619 22071 24523 26976 30654 7100
12434 13816 (15198 16579 17270 19342 20724 22106 24869 27632 30395 3 454’-0 8 000
13989 15543 17097 18652 19429 21760 23314 24869 2797:7 31086 34195 38858 9 000
15543 17270 18997 2072-4 21588 2417-8 25905 27632 31086 34540 37994 43175 10 000
17097 18997 20897 22796 23746 26596 28496 30395 34195 37994 41793 47492 11 000
19429 210588 23746 25905 26984 30222 32381 34540 38858 43175 47492 53969 iZ2500
25-mm Plate
3532 3925 43)-8 471-0 490-6 549-5 588-8 628-0 706-5 785-0 863-5 98i1-2 2000
388-6 4318 4749 5i8-1 5397 604-4 647-6 690-8 7772 863-5 9498 10794 2200
44)-6 490-6 5397 588-8 613-3 686-9 7359 785-0 883-1 9812 10794 12266 2500
454-6 545-5 6044 659-4 686-3 7653 8242 8792 98%-i 10550 2089 13738 250
565-2 628-0 690-8 7536 785-0 879-2 9420 10048 11304 12560 13816 15700 3200
6358 706-5 7772 8478 883} 989-1 10598 11304 12717 [413-0 15543 7662 3 600
704.5 78%.0 843-3 942.0 9812 10990 | 177.5 12560 14130 15700 1727.0 9625 4000
7948 883-1 971-4 10598 11039 12364 13247 14130 15896 | 7“'2 19429 22078 4 500
883-1 981-2 10794 11775 12266 13738 14719 15700 17662 19625 21588 2453- 5000
9891 10990 12089 (3188 13738 15386 16485 17584 19782 21980 24178 27475 5 600
11127 12364 13600 14836 15455 17309 18546 19782 22255 24728 27200 3099 6 300
12540 13934 15327 16720 1741-7 19507 2090 2229-4 25081 27868 30654 34834 7100
1413:0 15700 17270 18840 19625 21980 23550 25120 28260 31400 34540 39250 8 000
15896 17662 19489 2119-5 22078 24728 26494 28260 31792 35325 38858 44I56 9 000
17662 1962-5 20588 23550 2453-i 27475 29438 ~3i400 35325 39250 43i7-5 49062 10000
1942-9 21588 23746 25905 26984 30223 32381 34540 38858 43175 47492 51399 11 000
22078 24531 26984 29438 30664 34344 36797 39250 44156 49062 5399 61328 12500
( Continued )
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ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VIl

PLATES — ( Continued)

Width 900 1 000 1100 1200 I 250 1 400 1500 1 600 1 800 2000 2200 2500
o
Length WEIGHT iIN kg
mm 28-mm Plate
2000 395-6 4396 4836 527-5 5495 615-4 659-4 703-4 7913 8792 967-1 10990
2200 435-2 483-6 531-9 580-3 604-4 677-0 7253 7737 870-4 967-1 10638 [2089
2500 494-6 5495 604-4 659-4 6869 7693 824-2 879-2 989-1 10990 12089 [3738
2800 5539 615-4 677-0 7385 769-3 8616 9232 984.7 11078 12309 13540 15386
3200 633-0 703-4 7737 844-0 8792 984-7 10550 11254 12660 4067 15474 17584
3 600 712:2 7913 870-4 949-5 989-1 11078 11869 1266-0 14243 1582:6 17408 19782
4000 7913 879-2 967-1 10550 10990 12309 13i88 14067 15826 17584 19342 21980
4500 890-2 989-1 10880 11870 12364 13847 14836 15826 17804 19782 21760 24728
5 000 9891 10990 1.089 13188 13738 15386 16485 17584 19782 21980 24178 27475
5 600 11078 12309 13540 1477-0 15386 17232 18463 19694 22156 24618 27079 30772
4300 1246:3 13847 15232 16617 17309 19386 2077-1 22156 24925 27695 30464 34619
7 100 1 4045 15506 17166 18727 19507 21848 23409 24969 28090 31i21-2 34333 39015
8 000 15826 17584 19342 21101 2198-0 24618 26376 28I3-4 31651 35168 38685 439-0
9 000 17804 19782 21760 23738 24728 27695 29673 3 165:1 \3560-8 39564 43520 49455
10 000 1978-2 21980 24178 26376 27475 30772 32970 35168 39564 43960 48356 54950
i1 000 21760 24178 26596 29014 30222 33849 36267 38685 43520 48356 53192 60445
12500 24728 27475 30222 32970 34344 38465 412112 4390 49455 54950 60445 —
32-mm Plate

2000 4522 502-4 552-6 602-9 628-0 703-4 7536 8038 904-3 10048 11053 2560
2200 497 -4 552-6 607-9 6632 690-8 7737 829-0 8842 9948 11053 12158 13816
2 5% 565-2 628-0 690-8 753-6 785-0 8792 942.0 10048 11304 125-0 13816 15700
2 800 6330 703-4 7737 844-0 8792 984-7 10550 11254 12660 |406-7 15474 17584
3200 723-5 803-8 884-2 9646 10048 11254 (2058 12861 14469 16077 17684 20096
3600 8139 904-3 9948 10852 11304 12660 13565 14469 16278 18086 19895 22608
4 000 904-3 10048 11053 12058 12560 14067 15072 16077 (8086 20096 22i0-6 25120
4500 1017-4 11304 12434 1355 14130 (5822 16956 18086 20347 22608 24869 28260
5000 i1304 12560 13816 15072 15700 17584 18840 20096 2260-8 25120 27632 31400
5 600 1266-0 14067 15474 16881 17584 19694 2110-1 22508 25321 28I3-4 30948 35168
6 300 1 4243 15826 17408 18991 19782 22i56 23738 2532-1 28486 31651 3481-6 39564
7100 16052 17835 19619 21402 22294 124969 26753 28536 32103 35670 39237 44588
8000 18086 20096 22006 24115 25120 28i3-4 30144 32154 36173 40192 4421-1 50240
9000 20347 22608 24869 27130 28260 31651 339112 36173 40694 45216 49738 56520
10 000 2260-8 25120 27632 30i44 31400 35168 37680 40192 45216 50240 55264 62800
ti 000 24869 27532 30395 33158 34540 38685 41448 44211 49738 55264 60790 -

12 500 28260 31400 34540 3 768~6 3 9:50 4390 47100 50240 5652:0 62800 — —_

( Continued )
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SECTION A: STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS
TABLE Vii PLATES — (Continued )
900 1 000 1100 1 200 1 250 1 400 1 500 1 600 1 800 2000 2200 2500 Width
mm
WEIGHT IN kg Length
36-mm Plate m!m
508-7 565-2 621-7 6782 706-5 7913 8478 904-3 10174 11304 12433 14130 2000
5595 621-7 683-9 746-1 7772 870-4 932-6 9948 11191 12434 13678 5543 2200
4358 706-5 7772 847-8 883-1 989-1 10598 |1304 12717 4|30 15543 17662 2500
712:2 7913 870-4 9495 989-1 1107-8 | 1869 1266-0 14243 15826 17408 19782 2 800
8139 904-3 994.8 10852 |1130-4 12660 13565 14469 16278 18086 19895 22608 3200
9156 1017-4 11190 12208 (2717 14243 15260 16278 18312 20347 22382 25434 35600
10174 11304 12434 1355 14130 15826 16956 1808€ 20347 22608 24869 28260 4 000
11445 1271-7 13989 15260 15896 17804 15076 20347 22891 25434 27977 3.179:2 4500
12717 14130 15543 16956 (17662 19782 21195 22608 25434 28260 31086 35325 5 000
14243 15826 17408 18991 19782 22156 23738 25320 28486 31651 348!-6 39564 5 600
i602:3 17804 9584 2i364 22255 24525 26706 128486 32047 35608 35i68 44500 6300
18058 20065 2207-1 24078 25081 28090 30097 32103 36116 40129 44142 50162 7100
20347 22608 24869 27130 28260 31651 33912 36173 40694 45216 49738 56520 8 000
22891 2543.4 27977 308520 31792 35408 13851 40694 45781 50868 55955 423585 9004
25434 28260 31086 33912 35325 39564 42390 45216 5088 56520 62172 — 10 000
27977 31086 34195 37303 38858 43520 46629 49738 §S9S-5 62172 - _ 11 000
31792 35325 38858 42390 44i56 49455 52988 5652-0 63585 —_ —_ — 12 500
40-mm Plate

5652 6280 6908 7536 7850 8792 9420 10048 11304 1250 13816 15700 2000
6217 6908 7599 8290 8635  967-1 10362 11053 12434 13816 15i98 17270 2200
7065 7850 8635 9420 9812 10990 11775 12560 14130 15700 17270 19625 2500
7913 8792 96741 10550 10990 12309 13188 14067 15826 17584 19342 21980 2900
904-3 10048 11053 12058 12560 4067 15072 16077 18086 20096 22106 25i2:0 3200
1017-4 11304 17434 13565 14130 15826 16956 18086 20347 22608 24869 28260 3600
11304 12560 13816 15072 (5700 17584 18840 20096 22608 125120 27632 31400 4000
12717 14130 15543 16956 17662 19782 21195 22608 25434 28260 3108-6 35325 4500
i 4i3-0 15700 7170 18840 19625 2i980 23550 25120 28260 31400 31540 39250 5000
15826 17584 19342 21101 21980 24618 26376 28(3-4 31651 35168 38685 4390 5 600
1780-4 19782 21760 23738 24728 27695 2967-3 31651 35608 39564 43520 49455 6300
2006-5 22294 24523 26753 27868 31212 33441 35670 40129 44588 49047 55735 7100
22608 25120 27632 30144 31400 35168 37680 40192 45216 50240 55264 62800 8 000
25434 28260 31086 33912 35325 39564 42390 45216 50868 56520 62172 - 9 000
28260 31400 34540 37680 3925.0 43960 47100 50240 56520 62800 — — 10 000
3108-6 3454-0 37994 41448 4317-5 48356 51810 55264 62172 - —_ — 11 000
35325 39250 43175 471000 49062 54950 58875 62800 -_— — — —_— 12500

{ Continued )
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS: STRUCTURAL STEEL SECTIONS

TABLE VII PLATES — ( Continued )

Width 900 t 000 1100 1200 1 250 1 400 1 500 1600 1 800 2000 2200 2500
o
Length WEIGHT IN kg
n:m 45-mm Plate
2000 6358 706-5 7772 847-8 883-1 989-1 10598 11304 [271-7 14130 15543 7662
2200 699-4 7772 854-9 932-6 9714 10880 11657 12434 13989 {5543 (7097 19429
2500 7948 883-} 971-4 10598 11039 12364 13247 14130 15896 17662 19429 22078
2 800 8902 989-1 10880 11869 12364 13847 14836 15826 17804 19782 21760 24728
3200 1017-4 11304 12434 1355 14130 15826 16956 18086 20347 22608 24859 28260
3600 11445 1271-7 13989 15260 15896 (7804 19076 20347 22891 25434 27977 31792
4 000 12717 14130 15543 16956 17662 (9782 21195 22608 2543-4 28260 31086 35325
4 500 14307 15896 17486 1907-6 1987-0 22255 23844 25434 28613 3792 34972 3974
5000 15896 17662 19429 21195 22078 24728 26494 28260 20792 35325 38858 4 4156
5 600 1780-4 19782 21760 23738 24728 27695 29673 31651 35608 39564 43520 49455
6300 20029 22255 24480 2670-6 27818 31157 33382 35608 40059 44510 48/60 55637
7100 2257-3 25080 27589 30097 31351 351i-3 37621 40129 45145 50162 55178 62702
8 000 25434 28260 31086 3391-2 35325 395! 42390 452(-6 50868 56520 62172 —
9 000 2861-3 31792 34972 38I5-f 39741 44510 47689 50868 5722-6 63585 — —_
10 000 31792 35325 38858 42390 44i56 49455 52988 56520 63585 —_ —_ —
11 000 34972 38858 42743 46629 48572 5440-1 58286 62172 — —_ —_ —_
12500 3974-1 44156 48572 52988 55195 61819 — — — —_ — -
50-mm Plate
2000 7065 7850 8635 942-0 981-2 10990 11775 12560 14130 15700 17270 19625
2200 7772 8635 9498 10362 10794 12089 12952 138l-6 15543 17270 18997 12]588
2500 8831 98(-2 10794 {1775 12266 13738 (4719 15700 17662 19625 21588 2453-|
2800 9891 10990 12089 13188 13738 (5386 (6485 17584 19782 21980 24178 27475
3200 1130-4 12560 13816 15072 15700 17584 18840 20096 22608 25(20 27632 3400
3 600 12717 14130 15543 16956 17662 {19782 2119-5 22608 25434 28260 31086 35325
4 000 1 413-0 15700 17270 18840 19625 21985 23550 25i2-0 28260 31400 34540 39250
4500 »589-6 17662 19429 21195 22078 24728 26494 28260 31792 35325 38858 44156
5000 1766-2 1962-5 21588 23550 24531 27475 29438 3400 35325 39250 43175 49062
5 600 1978:2 21980 24178 26376 27475 30772 32970 35168 39564 43960 48356 54950
6 300 22255 24728 27200 29673 30909 34618 37091 39564 4451-0 49455 54400 6 1819
7100 25081 27868 30654 33441 34834 39014 41801 44588 50i62 55735 61308 —
8 000 2826-0 31400 34540 37680 39250 43960 47100 50240 56520 6280-0 —_ —
9 000 39792 35325 38858 42390 44/56 49455 52988 56520 63595 — —_ —
10 000 35325 39250 43175 47100 4,062 54950 58875 62800 — — - —
11 000 38858 43175 47492 51810 53969 60445 54762 —_ — — — —
12 500 44156 49062 53969 58875 61328 —_ — - —_ — —_ —
( Continued )
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SECTION A: STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl PLATES — (Continued)

900 I 000 I 100 1 200 1250 | 400 1 500 1 600 1 800 2000 2200 2500 Width
mn
WEIGHT IN kg Length
56-mm Plate m’m
7913 8792 967-1 10550 10990 12309 13188 14067 15826 17584 19342 21980 2000
8704 967-1 1063-8 11605 12089 13540 14507 15474 17408 19342 21277 24178 2200
989-1 10990 12089 13188 13738 15386 16485 17584 19782 21980 24I178 27475 2500
1107-8 12309 13540 1477-1 15386 17232 18463 19694 22156 24618 27079 30772 2800
12660 14067 15474 16881 17584 19694 210101 22508 2532-1 28134 30948 35168 3200
14243 15826 (7408 1899 19782 22156 23738 25321 28486 31651 34816 39564 3600
15826 17584 19342 2110-1 21980 2461-8 26376 28134 31651 35168 38685 4390 4000
1780-4 19782 21760 23738 24728 27695 29673 31651 35608 39564 43520 49455 4500
19782 21980 24178 26376 27475 3077-2 32970 35168 39564 43960 48356 54950 5 000
22156 24618 27079 2954-1 30772 34465 36926 39388 44312 49235 54159 61544 5 600
24925 27695 30464 33234 34619 38773 41542 44312 49851 55400 60929 - 6300
28090 31212 34333 37454 39014 43696 46817 49939 56I81 62423 - — 7100
31654 35168 38685 42202 4390 49235 52752 56i69 63302 — — — 8000
35608 39564 43520 47477 49455 55390 59346 63302 — - — — 9 000
39564 43960 48356 52752 54950 6 (544 — —_ -—_ —_ - — 10 000
43520 48356 53192 58027 60445 - — — - — — — 11 000
4945-5 54950 60445 — — — — — - —_ - — 12 500
63-mm Plate
850-2 989-1 10880 11869 (2364 13847 14836 15826 17804 19782 21760 24728 2000
979-2 10880 11968 13056 13600 15232 16320 17408 19584 21760 23936 27200 2200
11127 12364 13600 14836 15455 17309 18546 19782 22255 24728 127200 30909 2 500
1246-3 13847 15232 1661-7 17309 19386 2077-1 22156 2492-5 27695 30464 346138 2 800
14243 15826 17408 18991 19782 22156 23738 2532-1 28486 31651 34816 3954 3290
16023 17804 19584 21365 22255 24925 26706 28486 32047 35608 39168 44510 3 600
17804 19782 21760 23738 24728 27695 2967-3 31651 35608 39564 43520 49455 4000
20029 22255 24480 26706 2781-8 31157 33382 35608 40059 44510 4890 55637 4500
22255 24728 27200 2967-3 30909 34618 37091 39564 4451-5 49455 54400 61819 5 000
24925 27695 30464 33234 34618 38773 41542 44312 49851 55390 60929 —_ 5 600
28041 31157 34272 37388 38946 43619 46735 49851 56082 62313 — — 6 300
31602 35i1-3 38624 42136 43891 49158 52670 56I8-1 63203 - — - 7100
35608 39564 43520 47477 49455 55390 59346 6330-2 - — -— - 8 000
40059 4451-0 4890 53411 55637 62313 - - —_ - - - 9 000
44510 49455 54400 59346 61819 — — - -~ — —_ —_ 10 000
48960 54400 59841 - - - - - — - — - 1 000
55637 61819 — - - —_ - -—_ —_ — —_ — 12 500

29



ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VIII SHEET AND STRIP

SHEET
Standard 0-40 950 063 0-80 090 1-00 112 125 1-40
Nominal
Thickness
i mm
Size Standard
mmx mm Nominal Weight in kg
Surface
Arean
mm-
1800x 600 1-08 3.4 42 53 68 76 85 9-5 106 -9
750 i-35 42 53 67 85 95 10-6 9 13:2 14-8
900 1-62 51 64 80 10-2 -4 12.7 14-2 15-9 17-8
1 000 1-80. 57 74 89 -3 127 142 15-8 17-7 19-8
1100 198 6-2 78 9-8 124 14.0 15-6 17-4 19-4 21-8
1200 2-16 68 85 10-7 13-6 15-3 17-0 19-0 22 237
1250 225 7-1 88 L 14-4 159 17-6 19-8 22-] 24-7
| 400 2-52 79 9-9 12-5 15-8 17-8 19-8 222 247 277
1 500 270 85 0-6 134 17-0 19-1 212 238 265 297
2000x 600 1-20 3-8 47 59 7- 85 9-4 10-6 11-8 13-2
750 {-50 47 59 7-4 9-4 10-6 I8 13-2 147 16-5
900 1-80 57 7-1 89 t3 127 14-4 15-8 17:7 19-8
1 000 200 63 7-8 99 i2:6 14-1 15-7 17-6 19-6 22-0
1 100 220 69 86 10-9 13-8 - 155 17-3 19-3 216 242
1 200 2-40 75 94 -9 150 17-0 188 211 236 26-4
1250 2:50 78 98 12-4 157 17-7 19-6 220 245 275
| 400 2-80 88 1o 138 17:6 19-8 220 246 275 308
| 500 3-00 9.4 118 14-8 18-8 212 236 264 294 330
2200 600 1-32 41 52 65 83 93 10-4 116 13-0 14-5
750 1-65 52 65 82 10-4 17 13-0 14-5 162 18-1
900 1-98 62 7-8 9-8 124 140 155 174 19-4 218
1 000 2-20 69 86 109 13-8 15-5 17-3 193 216 242
1100 2-42 76 95 120 152 17-1 19-0 213 237 266
1 200 2:64 83 10-4 131 16-6 187 20-7 232 259 290
1 250 2-75 86 10-8 13-6 17-3 19-4 2t-6 24-2 27:0 30-2
1 400 3.08 9.7 12-1 15:2 19-3 2(-8 242 27-1 30-2 338
{ 500 3.30 10-4 i3-0 16-3 207 233 25-9 29-0 324 36-3
2500% 600 1-50 47 59 74 9-4 10-6 -8 13-2 147 16-5
750 1-875 59 7-4 9-3 11-8 132 14-7 16-5 18-4 20-6
900 2.25 7-1 88 Hel 14-1 159 17-7 19-8 224 247
1 000 2-50 7-8 98 12:4 15-7 17-7 19-6 220 245 27-5
1 100 2.75 86 10-8 13:6 17-3 19-4 216 242 27-0 30-2
1 200 300 9-4 -8 14-8 i8-8 212 23-6 264 294 330
[ 250 3125 9-8 12-3 155 19-6 2241 245 275 307 343
| 400 3-50 1o 13-7 17-3 220 247 27-5 308 343 i85
1 500 375 118 147 18-5 236 265 29-4 330 368 41-2
( Continued )
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SECTION A: STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIil SHEET AND STRIP — ( Continued )

SHEET

1-60 1-80 2:00 224 250 280 345 355 4-00 Standard

Nominal

Thickness

in mm
Standard Size
Nominal mmx mm
Weight in kg Surface
‘Area
inm

136 15-3 17-0 19-0 212 237 267 30-1 339 1-08 1 800 600
17-0 19:1 212 237 265 297 334 37:6 424 1-35 750
20-3 229 25-4 285 318 356 40-1 45.1 50-9 1-62 900
22:6 254 283 317 353 396 445 502 565 1-80 1 000
249 280 3t 34.8 389 43-5 490 552 622 198 1100
274 30-5 339 38:0 42-4 475 534 60-2 67-8 2-16 1200
283 3i8 353 396 442 495 556 627 70-6 2:25 1250
3i7 35-6 396 44.3 495 55-4 62-3 70-2 794 252 I 400
339 382 42-4 47-5 530 593 668 75-2 848 2.70 1 500
154 17-0 188 2041 236 264 297 334 377 1:20 2000%x 600
188 2{-2 236 264 29-4 330 371 418 47-] 1-50 750
22:6 254 28:3 317 353 396 445 502 565 180 900
25-1 283 314 352 392 440 495 55.7 62-8 2.00 t 000
276 354 34.5 387 432 48:4 54-4 ~61-3 691 2:20 1100
30-1 339 377 422 471 528 593 66-9 754 2:40 1200
31-4 353 39:2 44.0 49-1 55-0 618 697 785 2-50 1250
352 396 44-0 492 55.0 615 692 78-0 879 2:80 I 400
377 42-4 471 528 58-9 659 742 836 942 3-00 1 500
166 187 207 232 259 290 32:6 368 414 1-32 2200x 600
207 233 259 290 32:4 36-3 40-8 460 518 1-65 750
249 280 31 348 389 435 49-0 55-2 62:2 1-98 900
276 31+ 345 387 432 48-4 54.4 613 69-1 2-20 1 000
30-4 342 380 426 475 532 59-8 67-4 76-0 2-42 1100
332 373 414 464 5i-8 58-0 653 73-6 829 2-64 1200
345 389 432 48-4 54-0 60-4 68-0 766 86-4 275 1 250
387 43-5 48-4 54-2 60-4 677 76-2 858 967 3-08 1 400
41-4 46-6 518 580 64-8 725 81-6 92:0 103-6 3-30 i 500
18-8 212 236 26-4 29-4 330 37 418 47-1 1-50 2500%x 600
236 265 29-4 330 368 412 46-4 523 58-9 1-875 750
28-3 3-8 353 396 442 495 556 627 70-6 2:28 900
314 353 332 440 49-1 55-0 61-8 697 785 2-50 1 000
345 389 432 484 54-0 60-4 68-0 766 86-4 275 1100
377 424 471 52-8 58-9 659 742 83-6 942 3-00 1 200
392 442 49} 55:0 613 68-7 773 874 98-1 3-125 1 250
44-0 49-5 55-0 615 68:7 76-9 865 975 1099 3-50 i 400
471 53-0 58-9 65-9 736 82-4 92-7 104-5 1178 375 1 500

( Continued )
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1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VHI SHEET AND STRIP — (Continued)

SHEET
Standard 0-40 0-50 0-63 080 0-90 1-00 1-12 125 1-40
Nominal
Thickness
in mm
Size Standard
mm X mm Nominal
Surface Weight in kg
{\reaz
inm
2800x 600 1-68 53 66 83 10-6 19 132 14-8 16-5 18-5
750 210 66 82 10-4 132 14-8 16-5 18-5 20-6 2341
900 2-52 79 99 12-5 15-8 17-8 19-8 222 24-7 277
1 000 2-80 88 -0 138 17-6 19-8 22:0 246 275 308
1100 3-08 97 12-1 15-2 193 218 24 271 30-2 338
1 200 336 10-6 13-2 16-6 20| 237 26-4 29-5 330 369
1250 3-50 11-0 137 i7-3 22-0 247 275 308 343 38-5
! 400 392 12:3 15-4 19-4 24-6 27-7 30-8 345 385 43-1
1 500 4-20 13-2 16-5 208 264 297 330 369 41-2 46-2
3200x 600 192 60 7-5 9-5 12:1 13-6 15-1 16-9 188 21|
750 2-40 75 94 H-9 }5- 17-0 18-8 211 236 26-4
900 2-88 9-0 I3 14-2 18-1 203 226 253 283 317
| 000 3-20 10-0 12:6 15-8 204 22:6 251 281 314 352
1100 3-52 il 13-8 17-4 2241 249 276 309 345 387
1 200 3-84 12:1 I5-1 19-0 24-) 2741 30-1 338 377 422
1 250 4-00 12-6 157 19-8 25} 28-3 314 352 392 440
| 400 4.48 14-1 17-6 222 28-1 37 35-2 39-4 44.0 49.2
I 500 4-80 151 18-8 237 30-1 339 377 422 471 52:8
3600x 600 2:16 68 8-5 10-7 13-6 15-3 i7-0 19-0 212 23-7
750 2-70 85 10-6 13-4 17-0 19-1 212 237 265 29-7-
900 3-24 10-2 12-7 16-0 203 229 25-4 285 3-8 35-6
1 000 3-60 13 14-1 17-8 22:6 25-4 283 317 353 396
1 100 396 12-4 15-5 19-6 249 28-0 310 348 389 43-5
1 200 4-32 13-6 17-0 214 27 30-5 339 380 424 47-5
1 250 4-50 4-1 i7-7 22-3 283 3-8 353 39-6 44-2 49-5
1 400 5-04 15-8 19-8 249 317 35-6 39-6 44-3 49-5 55-4
1 500 5-40 17-0 2§-2 267 339 382 42-4 47-5 53-0 59-3
4000~ 600 2-40 7-5 9-4 -9 15-1 17-0 18-8 211 23-6 264
750 3-00 9-4 -8 4.8 18-8 2(-2 236 264 29-4 330
900 3-60 I3 14-1 17-8 226 254 283 317 353 39-6
1 000 4.00 12:6 15-7 19-8 251 28-3 314 35-2 39-2 44-0
1 100 4-40 13-8 17-3 21-8 27-6 31l 345 387 432 48-4
1200 4-80 15-1 i8-8 237 301 339 377 422 471 528
1 250 5-00 157 19-6 247 314 353 392 440 494 550
| 400 560 17-6 22:0 277 35-2 396 44-0 49-2 55-0 615
| 500 6-00 18-8 236 297 377 424 47-1 528 58-9 659
( Continued )
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl SHEET AND STRIP —( Continued )

SHEET
1-60 1-80 200 224 250 280 315 358 4-00 Standard
Nominal
Thickness
in mm
Standard Size
Nominal mm X mm
Weight in kg Surface
{\rea2
inm
241 237 264 FERS 330 369 415 468 528 1-68 2800x 600
264 297 330 369 412 46-2 519 585 65-9 2-10 750
317 356 396 44-3 495 55-4 623 702 794 2-52 900
352 39-6 4.0 49-2 55-0 61-5 692 78-0 87-9 2-80 1 000
387 435 484 54-2 60-4 677 762 85-8 967 3-.08 1100
422 475 52-8 591 659 739 831 936 105-5 3-36 1 200
44-0 49-5 55-0 615 68-7 769 865 975 109-9 3-50 | 250
492 55-4 615 €89 769 86-2 96-9 109-2 123-4 392 1 400
528 59-3 659 739 82-4 92-3 1038 170 1319 420 1 500
244 27-1 30-1 338 377 422 47-5 535 60-3 1-92 3200x 600
301 339 377 422 47-t 52-8 593 669 754 2:40 750
362 407 45.2 50-6 565 63-3 712 80-3 90-4 2-88 900
40-2 452 50-2 56-3 628 70-3 79-1 89-2 100-5 3-20 ! 000
44-2 497 55-3 619 69-1 774 870 98- 110-5 3.52 1100
482 543 60-3 67-5 75-4 844 95-0 1o-7 1206 3-84 1 200
50-2 565 628 70-3 785 879 98-9 Hi-s 1256 4-00 1 250
56-3 633 70-3 788 879 98-5 1108 124-8 140-7 4-48 1 400
60-3 67-8 75-4 84-4 94-2 1055 118-7 133-8 150.7 4-80 | 500
271 305 339 380 42-4 47-5 534 60-2 67-8 2:16 3600x 600
339 382 42-4 475 530 59-3 668 752 84-8 270 750
40-7 45-8 50-9 57-0 63-6 712 80-1 90-3 1017 324 900
452 509 565 63-3 70-6 79-1 89-0 100-3 1i3-0 3-60 1 000
497 56-0 62-2 69-6 777 87-0 979 {104 1243 396 1100
543 61-0 67-8 760 848 95-0 106-8 120-4 135-6 4-32 1 200
56-5 63-6 70-6 79-1 88-3 989 113 125-4 141-3 4-50 1 250
63-3 72 794 88-6 98-9 110-8 124-6 140-5 158-3 5-04 | 400
678 763 848 95-0 106-0 1187 1335 150-5 1696 5-40 | 500
3041 339 377 422 471 528 59-2 669 75-4 2-40 4000x 600
377 424 474 528 589 65-9 742 83-6 942 3-00 750
45-2 50-9 56-5 63-3 70-6 791 89-0 100-3 113-0 3-60 900
50-2 56-5 628 703 785 879 989 115 125-6 4-00 1 000
55-3 622 69-1 77-4 864 967 1088 122-6 138-2 4-40 I 100
60-3 678 75-4 B4-4 94-2 105-5 1e-7 133-8 150-7 4-80 1200
628 70-6 785 879 981 109-9 123-6 1393 157-0 5-00 1 250
703 79:1 87-9 98-5 109-9 12341 138-5 156-1 175-8 540 | 400
75-4 848 94-2 105-5 117-8 1319 148-4 167-2 188-4 6-00 I 500
( Continued )
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE VIill SHEET AND STRIP

( Continued )

STRIP
Thickness 1-60 1-80 200 224 250 2-80 315
mtm
Width Weight-in kg/m
mbm
100 -3 1-4 1-6 18 2:0 22 2.5
128 16 1-8 20 22 24 2.7 3-1
160 2:0 23 25 28 31 35 40
200 2:5 28 31 35 39 44 4.9
250 3 35 39 44 49 55 62
320 4.0 45 50 56 63 70 79
400 50 56 63 70 7-8 88 99
500 63 7-1 78 88 98 1-0 12-4
650 82 92 10-2 14 128 143 16-1
800 10-0 -3 12:6 141 157 17-6 19-8
950 — 13-4 i4-9 t6-7 18-6 20-% 235
1 050 — —_ 16-5 18-5 20-6 23-1 26-0
i 150 — - — 20-2 22:6 253 284
1 250 — — - — 245 27-5 309
1300 - — - — 28-6 32-1
i 450 — — - - - —_ 35-8
1 550 —_ _ — — — 383
( Continued )

Note — Combinations denoted by dashes are not manufactured.
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE VIl SHEET AND STRIP

( Continued )

STRIP

355 400 450 50 60 80 10-0 Thickness
mtm
Waeight in kg/m Width
s
28 3 35 39 47 63 78 100
35 39 44 5-9 59 78 98 128
45 50 5-6 63 75 10-0 126 150
56 63 7 78 9-4 12-6 57 200
70 78 88 98 e 157 19-6 250
89 10-0 -3 126 151 20°1 25-1 320
- 12-6 141 157 188 25-1 34 400
139 157 177 19-6 236 314 392 SDO»
18-) 204 230 255 306 408 510 650
223 25-1 283 34 377 502 628 800
265 298 336 373 4.7 597 746 950
293 330 37-1 412 49-5 659 824 1 050
32-0 361 40-6 45-1 542 722 90-3 1150
348 392 4“2 | 491 58-9 785 98| t 250
362 408 45-9 51-0 61-2 81-6 102-0 1300
40-4 455 512 56-9 68-3 91| 113-8 1450
432 487 547 60-8 730 97-3 127 1 550

35



1S1 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE IX MILD STEEL FLATS

Thickness 3.0 40 50 60 80 100 12
mtm
Width Weight in kg/m Length
mbm
10 02 03 05 — — - —_
15 04 05 06 07 09 — —
20 05 06 08 09 1-3 -6 —
25 06 0-8 10 12 16 20 2.4
30 07 09 2 14 1-9 2.4 2.8
38 o8 Il -4 6 22 28 33
40 09 i3 6 19 25 31 3-8
4 - 14 18 2+ 28 35 42
50 12 146 2:0 2:4 3 39 47
55 13 -7 22 26 : 34 43 5.2
60 1-4 19 24 28 3-8 47 55
6 - - - 30 41 51 6
70 _ - — 33 44 55 €6
75 - — - 35 47 5.9 74
80 - _ - 38 5-0 63 75
% — - - 42 5-6 71 85
100 - - —_ 47 63 7.8 9-4
1o - - - 52 69 86 10-4
120 - —_ -— 5-6 7-5 9:4 13
130 — - — - 82 10-2 12-2
140 —_ - - —- 88 1o 13-2
150 - - - - 9.4 118 14-1
200 - - - - — 157 18-8
250 - - - - - 196 236
300 - - - - - — 28-3
400 —_ — —_ — - — —_
{ Continued

Note — The weight per metre values are calculated on the basis that steel weighs 7-85 g/cm? and are rounded off to one decimal
place in kg.
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE IX MILD STEEL FLATS — (Continved)

16 i8 20 25 kY 40 Thickness

mm
Woeight in kg/m Length Width
mbm
- - - — - - 10
— - — — - - Is
— - - - — —_ 20
— — _ — - —_ 25
3-8 — — — — —_ 30
44 5-0 5.5 » — - —_ 35
50 56 63 — —_ —_ 40
56 64 74 _ — - 45
63 71 7.8 98 — —- 50
69 7.8 86 10-8 - - 55
7:5 85 9-4 18 TS — 0
82 92 10-2 12-8 163 20-4 65
88 99 1-0 137 17-6 220 70
9-4 10-6 18 14-7 18-8 23-6 5
10-0 13 12:6 157 20-1 251 80
-3 127 141 17-7 26 283 90
12:6 141 157 19-6 25-1 314 100
13-8 55 17-3 2146 276 345 no
1541 17-0 18-8 236 30-1 377 i20
16-3 18-4 20-4 255 327 408 130
176 19-8 22-0 275 35-2 4“0 140
18-8 212 236 29-4 377 474 150
25-1 263 314 392 50-2 628 200
314 353 39-2 49-1 628 785 250
377 424 471 589 75-4 942 300
50-2 565 628 78-5 1005 125-6 400
( Continued )

Note — The weight per metre values are calculated on the basis that steel weighs 7-85 g/cm? and are rounded off to one decimal
place in kg.
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15! HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE IX MILD STEEL FLATS— (Continued)

Thickness 30 40 50 60 80 10-0 2
mtm
Width Cross-Sectional Area in cm?
mbm
10 0-30 0-40 0-50 0-60 - _— —
1 0-45 0-60 075 0-90 1-20 — -
20 0-60 0-80 1-00 1-20 1-60 2-00 —
25 075 1-00 1-25 i-50 2-00 2-50 3-00
30 0-90 1-20 1-50 1-80 2-40 3-00 3-60
35 1-08 1-40 175 210 2-80 3-50 4-20
4 120 160 2:00 240 320 400 480
45 1-35 1-80 2-25 270 3-60 4-50 5-40
50 1-50 2-00 2:50 3-00 4-00 5-00 6-00
111 1-65 2-20 275 3-30 ’ 4.40 5-50 6-60
60 1-80 2-40 3-00 360 - 4-80 6-00 7-20
6 — - - 3.90 520 650 780
70 _ — - 420 5-60 7-00 8.40
75 - - - 450 600 7-50 900
80 — — _ 4-80 6-40 8-00 9-00
90 — — — 5-40 7-20 9-00 10-80
100 — - - 6-00 800 10-00 12-00
110 —_ _— _— —_ 8-80 11-00 13-20
120 - - - - 9-60 12-00 14-40
130 - — -_— —_— 10-40 13-00 15-60
140 - —_— _ —_— 11-20 14-00 16-80
150 —_ — —_ —_— 12-00 15-00 18-00
200 —_ —_ —_ — —_ 20-00 24-00
250 - _— —_ —_— —_ 25-00 30-00
300 - — — - — —_ 36-00
400 — —_ _— —_ —_ —_ —_

( Continued )
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SECTION A : STRUCTURAL SHAPES AND OTHER STEEL PRODUCTS

TABLE IX MILD STEEL FLATS—(Continued)

16 18 20 25 32 40 Thickness

mtm
Cross-Sectional Area in cm® Width

Wbm
_ _— — — —_ —_ 10
— — — —_ — —_ 15
—_— —_ -_ - — —_ 20
- —_ - — — - 25
4.80 — —_ — — - 30
5-60 6-30 7-00 — — — 35
6-40 7:20 8-00 — -— — 40
7-20 8:10 9-00 — — — 45
8-00 9.00 10-00 12:50 — — 50
8-80 9-90 11-00 13-75 — — 55
9-60 10-80 12-00 15-00 i9-20 — 60
10-40 170 13-00 16-25 20-80 26-00 65
11-20 12-60 14-00 17-50 22-40 28-00 70
12-00 13-50 15-00 18-75 24-00 30:00 75
12-80 14-40 16-00 20-00 25-60 32-00 80
14-40 16-20 18-00 22-50 28-80 36-00 90
16-00 1800 20-00 25-00 32-00 40-00 100
17-60 19-80 22-00 27-50 3520 44-00 1o
19-26 21-60 24-00 30-00 38-40 4800 120
20-80 23-40 26-00 32-50 4)-60 52-00 130
22-40 2520 28-00 35-00 44-80 56-00 140
24-00 27-00 30-00 37-50 48-00 60-00 150
32-060 36-00 40-00 50-00 64-00 80-00 200
40-00 45-0C 50-00 62-50 80-00 100-00 250
48-00 54-00 60-00 75-00 96-00 120-00 300
64-00 72:00 80-00 100-00 128-00 160-00 400
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1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE X BARS

ROUND BARS

Designation Diameter Cross-Sectional *Weight per Perimeter
Area Metre

mm em? kg cm
iISRO 5§ 50 0-20 0-2 -6
ISRO 6 60 0-28 02 19
iSRO 8 80 0-50 0-4 2-5
ISRO 10 10-0 0-79 0-6 31
ISRO 12 12 113 09 3-8
ISRO 16 6 2:01 1-6 50
ISRO 20 20 3-14 2-5 63
ISRO 25 25 494 38 7-8
ISRO 28 28 616 4-8 3-8
ISRO 32 32 8-04 6-3 10-1
ISRO 36 36 10-18 8:0 13
ISRO 40 40 12-57 9-9 12-6
ISRO 45 45 15-90 12:5 14-1
ISRO 50 50 . 19-64 15-4 157
ISRO 56 56 24:63 19-3 17-6
ISRO 63 63 3117 24.5 19-8
ISRO 7i 71 39-59 311 22:3
ISRO 80 80 50-26 395 25-1
ISRO %0 90 63-26 ) 49-9 283
iSRO 1060 100 78-54 6i-7 314
ISRO 10 1o 95-03 - 74-6 346
ISRO 125 125 122-72 96-3 393
ISRO 140 140 153-94 120-8 44-0
ISRO 160 160 20106 157-8 50-3
ISRO 80 180 254-47 199-8 56-6
ISRO 200 200 314:-16 2466 62-8

SQUARE BARS

Designation Side Width Cross-Sectional *Weight per Perimeter
frea Metre
mm cm? kg cm
1ssa@ 5 50 025 02 20
1ssa 6 6-0 0-36 0-3 2-4
IssQ 8 8-0 0-64 0-5 32
Iss@ 10 10-0 1-00 08 4.0
1ssa 12 12 1-44 -1 4-8
ISSQ 16 16 2-56 20 6-4
Issa 20 20 4-00 31 80
i1ssa@ 25 25 6-25 49 10-0
Issa@ 32 32 10-24 8:0 12.8
1ISsQ 40 40 16-On 12-6 160
1ISsQ 50 50 25-00 19-6 20-0
ISSQ 63 63 39-69 312 252
ISSQ 80 80 64-00 50-2 320
ISsQ 100 100 100-00 785 40-0

*The weights per metre of bars given in the table are calculated on the basis that steel weighs 7-85 g/cm® and are rounded off
to one decimal place in kg.

40



SECTION B
BEAMS, CHANNELS AND COMPOUND
SECTIONS USED AS GIRDERS
(TABLES XI-XXIII)



TABLE Xi

fodulus
of

Section
Zyx

cm3

38542
35400
3060-4

27239
24289
23598

20916
19332
| 8087

15581
I 543-2
13507

1223-8
11713
1022:9

965-3
887-0
7789

754-1
7519
6995

654-8
607-7
§73:6

571-9

ECONOMY IN THE SELECTION OF BEAMS
AND CHANNELS USED AS FLEXURAL MEMBERS

BASED ON SECTION MODULI

Designa- Weight Shear Modulus Designa- Weight Shear Modulus Designa- Weight Shear
tion per Carrying of tion per Carrying of tion per Carrying
Metre Capacity | Section Metre Capacity Section Metre Capacity
w S Z.. w S Z,, w )
kg kgx 103 cm3 kg kgx 103 cm? kg kgx 103
*{1SWB 600 145-1 66-9 532-1 *ISLC 350 388 245 1163 *1S)B 225 12-8 79
*ISWB 600 1337 63-5 488-9 *ISLB 300 377 19-0 116:1 1S)C 200 139 77
*ISMB 600 i22-6 68-0 19 ISWB i50 17-0 77
475-4 ISWB250 409 15-8
*ISWB550 1125 54-6 4242  *ISMC300 358 21-5 103-9 ISMC i50 6-4 7.7
*1SLB 600 995 59-5 410-5 I1SM8B 250 37-3 i6:3 96-9 ISMB 150 149 68
iIsMB550 1037 58-2 93-0 ISLC 150 14-4 68
4032 *ISLC 300 33+ i9-0
*ISWB560 952 468 392:4 *ISLB 275 330 16-6 91-8 ISLB 150 142 68
*1SLB 550 86-3 $1-5 3485 ISWB22§ 339 136 823 *[S1C 178 12 6:0
I1SMB 500 86-9 48-2 ’ 78-1 15)B 200 9-9 6-4
305-9 *1SMB 225 312 13-8
*ISWB450 794 391 305-3 *ISMC 250 304 i6-8 71-8 ISMB 125 130 52
*ISLB 500 75-0 43-5 297-4 *ISLB 250 27-9 14-4 666 I1ISMC 125 127 5-9
*|SMB 450 72-4 40-0 65-1 {SLB 125 -9 52
295-0 1SLC 250 280 144
*ISLB 450 653 366 262-5 ISWB 200 288 115 62-8 iSjc 150 9:9 51
iISWB400 667 3%5 ' 57-1 ISLC 125 10-7 52
*1SMB 400 61-6 33-6 239-5 *ISMC225 259 136 548 *I1S)B 175 81 53
2265  *ISLC 228 24-0 12:3
*{SLB 400 56-9 30-2 2235 1SMB 200 254 10-8 51-5 ISMB 100 145 38
ISWB 350 569 26-5 43-2 *I1S)C 125 79 35
*{SMB 350 52-4 268 222-4 *ISLB 225 235 12-3 429 *“IS)B 150 7-1 4-3
181-9 *ISMC200 22| -5
*ISMC 400 494 325 172.6  *ISLC 200 2046 10-4 37-3 ISMC 100 92 4-4
ISLB 350 49-5 245 172-5 *ISWB 175 22| 9-6 336 ISLB 100 80 38
*ISLC 400 457 30-2 169-7 *ISLB 200 19-8 10-2 329 ISLC 100 79 3-8
ISWB300 48| 210 1454 *ISMB 75 19-3 9-1 248 *IS)C 100 58 28
*ISLB 328 43-1 218 203 ISMC75 68 31
ISMB300 442 21-3 139-8 *ISMC 178 19-1 9-4 19-4 ISLB7S 61 2:6
1313 “ISLC 175 17-6 8-4
*ISMC 350 42| 268 125-3 *ISLB 175 167 8-4 176 *ISLC 75 57 26

Note — For using this table, proceed as follows:

[ N ]
i) Find,

e a2
In tne column neaged

PP R I S
F1ogulus Or secuon

’, the vaiue equai to or, failing that, the value next

higher to the

i)

iif)

iv

N

v)

required value of Z,,

if the section opposite this selected value in the next column headed * Designation

opp s selected value colu eade atio
it is the lightest beam in the series to serve the requirement. Otherwise, proceed higher up and choose the first
section bearing the asterisk, as all sections above the section opposite to the selected value also satisfy the require-
ment with regard to Z,,.

bears an asterisk, choose it, as

If conditions require that the section must not exceed a certain depth, proceed up the column until the section
with the required depth is reached. Check up to see that no

appears higher up.

aric ab o o

terisk, of the same OEPIh.

ugnler DEim Wll" an ast

Check up the selected section for web capacity in shear.
or any other special conditions of loading.

Also, make proper provision in cases of eccentric loading

It is assumed in this table that the compression flanges of the section so chosen have adequate fateral support.
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XIl

ALLOWABLE UNIFORM LOADS ON B

— . . a

—— p—— A

WITH ADEQUATE LATERAL SUPPORT FOR
MNAMDDECCINMNANI LI ANILC
\JHITRLEODIN/IN T LAINGUC
Designation 1ISLB 400 ISMB L00 ISWDB A00 ISWEB LN Deflection !1SLESSD  ISMBSSE (1SWBE50 Deflection
in cm for in cm for
hxb 600210 600x2i0 600 x 250 600>250 ISLB 60O, 550xi90 550 190 §50% 250 ISLB 550,
mm X mm ISMB 600, ISMB 550
w 99-S 122-6 133-7 1451 ISWB 600 863 1037 12s and
kg/m and swa ggo
1SWB 600
Span in Allowable Uniform Loads in kg x 103
Metres
1-0 306-0 385-6 4460 485-6 0-03 2436 2973 3432 0-03
-5 2040 257-1 297-4 3238 0-06 162-4 198-2 2288 0-06
20 1530 192-8 2230 2428 0-10 1218 148-6 171-6 on
25 122-4 1542 i78-4 1943 0-16 97-4 1189 137-3 0-i8
3.0 102-0 1286 | 1487 1619 0-23 812 991 ] 1144 026
35 874 110-2 127-4 138 8 032 696 85-0 98- | 0-35
40 765 96-4 iii-5 i2i-4 0-42 609 74-3 858 0-45
45 68-0 857 99-1 1079 0-53 541 661 763 0-58
50 61-2 77-1 89-2 97-2 065 487 59-4 68-6 o7
s$S 55-6 704 8i-l 883 0-79 443 54-1 62-4 0-86
60 510 643 74-4 8t-0 0-94 406 49-6 57-2 1-02
o5 474 593 686 747 i-i0 375 457 52-8 i-20
7-0 437 55-1 637 69-4 1-28 34.8 42.5 49-0 -39
78 40-8 S5t-4 59-S 648 1-46 325 396 458 1-60
80 382 48-2 558 60-7 1-67 30-4 372 429 1-82
85 360 45-4 52:5 571 1-88 287 35-0 40-3 2-05
8 340 428 496 540 2-11 270 330 381 230
95 322 40-6 470 511 2-35 25-6 313 36-1 2-56
10-0 306 386 44-6 48-6 2-60 24-4 297 343 2:84
10-5 29-4 367 42-5 462 2-87 232 28-3 327 313
10 27-8 350 40-6 442 3-15 r 222 270 312 3-44
115 26-6 335 388 422 3-44 212 25-9 30-0 376
12:0 255 322 372 405 375 20-3 24-8 28-6 409
125 245 30-8 357 389 4-07 19-5 238 275 444
13-0 236 296 343 37-4 4-40 188 22-8 26-4 4-80
i3 s 22-7 286 330 360 475 —_— — — —_—
140 218 276 3-8 347 5-10 —_ — —_ —_
145 201 266 308 335 5-48 —_ —_ — —
15-0 20-4 257 29-8 32-4 5-86 -_— —_ —_— —_
Z,,. em3 24289 30604 35400 38542 19332 23598 27239
S kg« 103 59-5 68-0 635 669 515 58-2 54-6
L, metres 4-3 50 6-0 65 4-0 45 6-0
R, kgx 108 2-0 23 2-0 2:2 -9 2 2-0
B, cm 30-0 30-0 30-0 300 27-5 275 27-5

{ Continued }

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 —in the case of loads below the dotted line, the deflection exceeds the limit of 1,325 of the Span.

Note 3 — Symboils:

S - Maximum Web Shear

L, == Length of Span up to which tabulated loads are safe with or without lateral support.
R — Increase :n Bearing Capacity for every additional centimetre of Bearing.

8" — Length of Bearing to develop a Bearing Capacity of S.
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TABLE XilI ALLOWABLE UNIFORM LOADS ON BEAMS
WITH ADEQUATE LATERAL SUPPORT FOR
COMPRESSION FLANGE

( Continued)
Designation ISLB 500 ISMB 500 ISWB 500 Deflection ISLB 450 ISMB 450 ISWB 450  Deflection
in cm for in cm for
hxb 500 x 180 500 180 500 x 250 ISLB 500, 450 170 450 - 150 450 x 200 ISLB 450,
mmXx mm ISMB 500 ISMB 450
w 75-0 869 952 and 65-3 72:4 79-4 and
kg/m ISWB 500 ISWB 450
Span in Allowable Uniform Loads in kgx 103
Metres
10 194-4 2279 263-5 0-03 154-2 170-2 1963 0-03
i-5 129-6 1519 175-7 0-07 102-8 1135 1309 0:08
20 97-2 114-0 131-8 0-12 774 851 98-2 0-14
25 778 91-2 1 105-4 0-20 61-7 681 L 78-5 0-22
30 64-8 760 87-8 . 028 - 51-4 56-8 65-4 0-31
35 55-6 65-1 75-3 0-38 44-| 48-6 56:1 0-43
40 48-6 57-0 659 0-50 386 426 491 0:56
45 432 50-6 58-6 0-63 343 378 436 0-70
50 389 456 52-7 0-78 30-8 340 392 0-87
55 354 41-4 479 0-95 280 309 357 1-05
60 32:4 380 439 113 257 28-4 32:7 1-25
65 299 351 40-5 132 237 26-2 302 1-47
70 27-8 326 37-6 1-53 220 243 280 1-70
75 25-9 30-4 3541 1-76 20-6 27 262 1-95
80 243 28-S 33-0 2:00 19-3 21-3 246 22
85 229 268 310 2-26 18-4 200 23-1 251
90 216 25-3 29-3 253 17-2 189 21-8 2-81
9S 20-5 240 27-7 282 ! 16-2 179 207 313
10-0 19-4 22-8 26-3 313 15-4 17-0 19-6 3-47
105 18-5 247 25-1 3-45 147 16-2 187 3-83
t-o 177 20-7 240 378 14-0 15-4 17-8 4-20
115 16-9 19-8 229 413 — —_ —_— —
120 16-2 19-0 22:0 4-50 - - - -
Z, cmd | 543-2 1808-7 20916 12238 1 350-7 1 558-1
S, kgxi0® 435 48-2 468 366 40-0 391
L,, metres 40 40 55 40 35 45
R, kgxi0d -7 1-9 19 1-6 -8 17
B, cm 25-0 25-0 250 225 225 22§
{ Continued)

Note ! — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 —in the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 3 — Symbols:

§ = Maximum Web Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.
R = Increase in Bearing Capacity for every additional centimetre of Bearing.
B' = Length of Bearing to develop a Bearing Capacity of S.

4“4



TABLE XiI ALLOWABL

WITH ADEQUAT

m
C
Z
=
O
-
=X
—
@)
>
O
07
O
Z
oo
m
>
X
»n

MDDECQIAAL LI ANI/E
\.—Ul IFRCOOIVIN TLAINGE
(Continued)
Designation ISLB 400 ISMB 400 ISWB 400  Deflection ISLB 350 iSMB 350 ISWB 350  Deflection
in cm for in cm for
hxb 400 % 165 400 x 140 400 x 200 ISLB 400, 350165 350x 140 350 x 200 ISLB 350,
—— s s s 1Cha D 4AAN 1Snan WA
LI R1111]] TP YWV 1STID 0V
w 569 616 667 and 495 52-4 569 and
kg/m ISWB 400 ISWB 350
Span in Allowable Uniform Loads in kgx 163
Metres
1-0 121-6 1289 147-6 0-04 94-7 98- 1 118 0-04
15 8l 859 98-4 0-09 63-2 65-4 745 0-10
20 60-8 I 64-4 l 738 016 I 47-4 49-0 l 55.9 0-18
25 487 5t-6 59-0 . 024 - 379 393 447 0-28
30 40-6 430 492 0-3§ 31-6 327 372 0-40
35 348 368 422 0-48 274 280 3149 0-55
40 30-4 322 369 0-62 237 24-5 28-0 0-71
45 27:0 286 32-8 0-79 21 21-8 24-8 0-90
50 24-4 25-8 29:5 0-98 19-0 19:6 22:4 1-12
55 22-1 23-4 25-8 1-18 w2 17-8 20-3 1-35
60 20-3 215 246 1-41 15-8 16-4 18:6 1-61
65 187 19-8 227 1-65 146 i51 17-2 1-89
70 17:4 18-4 21§ 191 : 13:6 14-0 16:0 2:19
75 162 17-2 19-7 2220 126 134 14-9 2-54
80 15:2 16-1 18-4 2-50 148 12:2 14-0 2-86
85 14-3 15:2 17-4 2:82 -l 11-5 13-1 323
90 13-5 14-3 16-4 36 10-6 10-9 12-4 3-62
2 12:8 136 155 3-53 — — —_ -
10-0 12:2 12:9 14-8 391 — — — -
£y cm® $65:3 i 022:% ti7i-3 7519 7785 887-0
S, kgxI10% 30-2 336 325 24-5 26-8 265
L,, metres 35 35 45 35 35 4-5
R, kgx 103 -5 17 16 1-4 1-5 t-5
B, em 200 200 20-0 17-5 17-5 17-5

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.

Note 2 —In the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.

S = Maximum Web Shear.

L, == Length of Span up to which tabulated loads are safe with or without lateral support.
R = Increase in Bearing Capacity for svery additional centimetre of Bearing.
8’ = Length of Bearing to devalop a Bearing Capacity of S.
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TABLE Xl ALLOWABLE UNIFORM LOADS ON BEAMS
WITH ADEQUATE LATERAL SUPPORT FOR

| | r

COMPRESSION FLA

lklf‘l'l

=

( Continued )

Designation ISLB 325 Deflection ISLB 300 I1SMB 300 1SWB 300 Deflection ISLB 275 Deflection

in cm for in cm for in cm for
hxb 325 < 165 ISLB 325 300 x 150 300 x 140 300 x 200 I1SL.8 300, 275 % 140 1SLB 275
mm X mm ISMB 300
w 43 377 442 48 and 330
kg/m ISWB 300
Span in Allowable Uniform Loads in kg < 10?
Metres
10 766 005 616 723 825 0-0% 49-4 0-06
15 51-0 o 411 . 482 55-0 012 [ 110 o-13
| 33-0 0-13
20 383 019 30-8 36-2 412 0-21 247 023
25 306 0-30 246 28-9 33-0 0-33 19-8 0-36
30 255 043 206 241 275 0-47 16-5 0-51
35 21-9 059 176 206 236 0-64 41 070
40 192 077 154 181 206 082 12:4 09!
L ]
45 17-0 0-97 13-7 161 183 1-08 K] 115
50 15-3 1-20 12-3 144 165 1-30 99 1-42
55 139 1-45 12 131 15-0 1-58 ' 90 'n
&0 12:8 13 p3 12:0 138 1-88 82 2:05
65 18 203 9.5 11 127 220 - —
7-0 1o 2:36 88 10-3 18 2:55 - -—
Z.h cmd 607-7 4689 9736 654-8 ' 392:4
S, kgxl10® 21§ 190 21-3 210 16-6
L,, metres 35 35 35 45 30
R, kgx10® i3 1-3 1-4 1-4 -2
B, cm 16-3 15-0 15-0 15-0 13-8
(Continued )

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 —In the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
MNote 3 -— Symbols:
S = Maximum Web Shear.
Ly = Length of Span up to which tabulated loads are safe with or witl
Increase in Bearing Capacity for every additional centimetre of
Length of Bearing to develop a Bearing Capacity of S.

i

R
B
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XiI ALLOWABLE UNIFORM LOADS ON BEAMS
WITH ADEQUATE LATERAL SUPPORT FOR
COMPRESSION FLANGE — ( Continued)

Designation {SLB250 |ISMB250 ISWB250 Deflection 1s)8 225 ISLB225 ISMB225 1SWB 225 Deflection

in cm for in em for
hxb 250125 250 12§ 250:<200 ISLB 250, 22580 225100 225x110 225150 1S}B 225,
mmx mm ISMB 250 ISLB 228,
w 279 373 409 and 12-8 238 312 339 ISMB 225
kg/m ISWB 250 and
ISWB 225
sr.:::r;: Allowable Uniform Loads in kg:< 103
10 378 51-7 59-9 0-06 14-7 28-0 385 439 0-07
-5 25-0 I 345 399 0-14 9-8 18-7 257 L 29-3 016
20 18-8 25-8 300 0-25 7-4 14-0 19-2 22:0 0-28
2-S 15-0 20-7 240 0-39 59 -2 154 17-6 0-43
30 12-S 17-2 20-0 0-56 4-9 9-4 12-8 14-6 062
35 10-7 14-8 17-1 0-77 42 8-0 11-0 12-5 0-85
40 9-4 12:9 150 1-00 37 70 96 o -
45 83 15 13-3 127 X 33 62 86 9-8 1-41
50 7-5 10-4 12-0 1-56 29 56 77 8-8 1-74
55 68 9-4 10-9 1-89 —_ ~— —_ -_— —
60 62 86 10-0 2:28 — — —_ — —
Z,.,, cmd 297-4 410'5 475-4 116-3 222:4 305-9 348-5
S, kgxlod 14-4 16-3 15-8 79 12-3 13-8 13-6
L,, metres 30 35 S0 s . 25 30 40
R, kgxI03 -2 1-3 1-3 07 (K3} 1-2 1-2
B, em 12-5 12-5 125 i3 - t1-3 113 i3
Designation 1S)B200 1SLB200 1SMB 200 ISWB 200 Deflection ISIB 175 ISLB 175 (SMB 175 ISWB {75 Deflection
in cm for in cm for
hxb 200<60 200<100 200100 200x140 1S)B 200, 17550 175.< 90 17590 175125 I1S)B 175,
mm x mm I1SLB 200, ISLB 175,
w 99 19-8 254 28-8 ISMB 200 81 167 19-3 22:1 ISMB IT5
kg/m and and
ISWB 200 ISwWB 175
S:‘::r:: Allowable Uniform Loads in kgx 10°
1-0 98 I 21-4 282 331 0-08 69 158 L 18-3 2]-7 0-09
(B3 66 143 188 22:1 0-18 46 10-5 12:2 14-5 0-20
20 49 10-7 144 16:6 0-31 34 79 92 10-8 0-36
28 39 86 13 13-2 0-49 28 63 7-3 87 0-56
30 33 72 94 110 0-70 23 52 61 72 0-80
35 28 6l 80 9-4 096 ¢ 20 45 $2 62 1-09
40 r 2-4 54 70 83 125 1-7 40 46 S-4 1-43
45 2:2 48 63 7-4 1-58 — — —_ _— -—
50 2:0 43 56 66 1-95 —_ — _ — —_—
Z,.cmd 781 1697 223-5 262-5 54-8 125-3 145-4 172-5
S, kgxIl0® 64 10-2 10-8 1S 53 84 91 96
L, metres 10 2:5 3-0 35 1-0 2-0 2:5 30
R, kgxI10% 06 1-0 1 -2 06 1-0 1-0 bl
B, cm 10-0 10-0 10-0 10-0 88 88 88 88

( Continued )

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 —In the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 3 — Symbols:

$ = Maximum Waeb Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.

R = Increase in Bearing Capacity for every additional centimetre of Bearing.

B' = Length of Bearing to develop a Bearing Capacity of §.
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ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

FABLE Al ALLOVVABLE UNIFORM LOADS ON BEAMDS
WITH ADEQUATE LATERAL SUPPORT FOR
COMPRESSION FLANGE — ( Continued)

Designation (S}B 150 ISLB 150 ISMB 150 ISWB8 |50 Deﬂ“tlon ISLB 125 ISMB 125 Deflection

2en srem £a Lo mcmn famon
hxb 150 x 50 150 x 80 150 80 150x 100 1S)B ISO. 125x 78 125x 75 ISLB 125
mmXxmm ISLB 150, and
w 74 142 149 17-0 1SMB 150 9 13-0 I1SMB 125
kg/m and
ISWB 150
Span in Allowable Uniform Loads in kgx 103
Metres
0 54 16 12:2 141 0-10 82 9:0 012
15 36 77 8l 94 023 55 60 028
2.0 27 58 &1 70 0-42 4 45 0-50
25 22 46 49 56 06s 33 36 078
30 18 38 40 47 0% 28 30 12
35 i-5 33 35 40 1:28 —_— — —_—
40 14 29 30 35 1-67 —_ — -
Z,,, cmd 429 918 99 19 651 718
S,  kgx1i08 43 €8 68 77 52 52
L., metres 10 2:0 2:0 25 20 25
R, kgxl0% 0-6 09 09 1-0 ' 08 08
B, cm 75 75 75 75 63 63
Designation ISLB loo ISMB 100 Defiection 1sLa7s Deflection
in cm for in em for
hxb 100~ 50 100x 75 ISLB 100 75x50 ISLB 7S
mmx mm and
w 80 s ISMB 100 61
kg/m
Span in Allowable Uniform Loads in kgx 10?
Matres
10 42 65 0-16 24 021
t5 28 43 035 16 0-47
2-0 2:) 33 0-62 . 12 0-83
25 -7 26 098 -— -—
30 I-4 22 i-41 — —
Z,,, cmd 336 515 19-4
S, kgx 108 38 38 26
L, metres 1-5 2:5 B
R, kgx108 08 08 07
P, cm 50 50 3-8

Note | —In the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 2 — Symbols:

$ = Maximum Web Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.
R = increase in Bearing Capacity for every additional centimetre of Bearing.

B’ = Length of Bearing to davelop a Bearing Capacity of S.
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE Xill

ALLOWABLE UNIFORM LOADS ON
CHANNELS WITH ADEQUATE LATERAL SUPPORT
FOR COMPRESSION FLANGE

Designation ISLC400 ISMC400 Deflection ISLC350 ISMC350 Deflection ISLC300 [ISMC300 Deflection
in ¢cm for in cm for in cm for
hxb 400100 400x100 ISLC400 350x 100 350x100 ISLC350 300%x 100 300x90 ISLC 300
mm X mm and and and
w 457 49-4 ISMC 400 388 424 ISMC 350 334 358 ISMC 300
kg/m
Span in Allowable Uniform Loads in kg xi0°
Metres
1-0 839 90-5 0-04 639 68-6 0-04 48-4 50-9 0-05
-5 560 603 0-08 426 45-8 0-10 323 339 011
210 42-0 452 0-15 319 343 0-17 242 25-5 0-20
25 336 362 023 255 275 0-27 19-4 20-4 03l
30 28-0 30-2 0-33 21-3 229 . 0-38 I16-1 17-0 045
35 24-0 259 0-46 182 19-6 0-52 13-8 14.5 061
4-0 21-0 22:6 0-60 16-0 172 0-68 12:1 127 079
45 187 20-1 0-75 14-2 153 0-86 10-8 -3 1-00
50 16-8 18:1 0-93 12:8 13:7 106 97 10-2 124
55 153 165 113 16 12:5 129 88 93 1-50
60 14-0 15-1 1-34 10-6 1-4 I-53 81 85 179
70 12:0 129 182 91 98 208 ! 69 7.3 243
75 -2 124 2:09 ' 85 9.2 2-39 - — —
80 10-5 -3 238 80 8¢ 2.72 — — —
t 33 99 10-6 2:69 75 81 307 — — -
0 9-3 10-1 3-01 71 76 344 — — —_
Z,,. emd 699-5 754-1 532:1 5719 403-2 4242
S, kgxl103 30-2 325 245 268 19-0 21-5
L, metres 2-5 2:5 25 2-5 2:5 25
R, kgx103 -5 1-6 1-4 -5 -3 t4
B, em 200 200 17-5 17-5 15-0 15-0

( Continued )

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 — in the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 3 — Symbols:

§ = Maximum Web Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.

R = Increase in Bearing Capacity for every additional centimetre of Bearing.

8" = Length of Bearing to develop a Bearing Capacity of S.
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TABLE Xl ALLOWABLE UNIFORM LOADS ON
CHANNELS WITH ADEQUATE LATERAL SUPPORT
FOR COMPRESSION FLANGE — (Continued)

Designation ISLC 250 ISMC 250 Deflection ISLC 225 ISMC 225 Deflection
in cm for in cm for
hxb 250 % 100 250 x 80 1SLC 250 and 225490 225x 80 ISLC 225 and
mm> mm
w 28-0 30-4 ISMC 250 240 259 ISMC 225
kg/m
Span in Allowable Uniform Loads in kg <10°
Metres
10 35-4 366 0-06 [ 272 28-7 0-07
15 236 24-4 0-13 18-1 19-2 015
20 177 18-3 0-24 13-6 14-4 0-26
25 14-2 14-7 0-37 10-9 1t-5 0-41
30 -8 12-2 0-54 9.1 96 0-60
35 10-1 10-5 073 7-8 82 0-8!
4.0 88 9-2 0-95 68 72 1-06
45 79 81 I-21 6-0 64 {-34
50 71 7-3 1-49 : 54 57 1-65
55 64 67 1-80 —_ — —
60 59 61 2-14 — —_ —_
Z o €m3 295-0 3053 2265 2395
S, kgxl0® 14-4 16-8 12-3 13-6
L, metres 25 2:5 .25 2-5
R, kgx1i03 1-2 1-3 1-1 12
B, cm 12-5 12-5 » 112 -2
Designation 1S)C 200 1SLC 200 1SMC 200 Deflection ISJC 75 I1SLC 175 1SMC 175 Deflection
hxb 20070 200< 75 20075 in cm for 175 x 60 175x75 1715% 75 in cm. for
mm X mm 1S)C 200, 1SJC 175,
w 13-9 20-6 22:1 ISLC 200 and 12 17-6 19-1 ISLCI75and
kg/m ISMC 200 ISMC 175
Span in Allowable Uniform Loads in kg x 10°
Metres :
10 139 207 2i-8 0-07 9-9 58 16-8 0-08
15 9-3 13-8 14-6 0-17 66 10-5 -2 0-19
20 70 13-4 10-9 0-30 49 79 8-4 0-34
25 56 83 8-7 0-46 40 63 67 0-53
30 4:6 69 73 0-67 33 53 56 0-77
35 40 59 62 091 2-8 45 48 1-04
4.0 35 52 55 119 . 2-5 39 42 1-36
45 31 46 49 1-51 — —_ —_ -
50 28 41 44 1-86 — —_— —_ —_
Z,yr cm3 1161 172°6 181-9 823 131-3 139-8
S, kgxI0® 77 10-4 H-5 60 84 9-4
L, metres 1-5 2-0 2:5 1-5 2:0 2-5
R, kgx10% 08 1-0 1-2 07 1-0 11
B, cm 10-0 10-0 10-0 88 88 88
) ( Continued )

Note | — Loads above the full line can be allowed provided the webs are strengthened suitably for Shear.
Note 2 —In the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 3 — Symbols:

S = Maximum Web Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.

R = increase in Bearing Capacity for every additional centimetre of Bearing.

B' — Length of Bearing to develop a Bearing Capacity of S.
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XIil

ALLOWABLE UNIFORM LOADS ON
CHANNELS WITH ADEQUATE LATERAL SUPPORT
FOR COMPRESSION FLANGE — (Continved)

Designation 1SjC 150 ISLC 150 ISMC 150 Deflection iSjci2s ISLC 125 ISMC 125 Deflection
in em for in cm for
hxb 150 < 55 150x 75 15075 1SjC 150, 125 x50 125 x 65 125 < 65 1SjC 125,
mm X mm I1SLC 150 I1SLC 125
w 99 14-4 164 and 79 10-7 127 and
kg/m ISMC I50 ISMC 125
Span in Allowable Uniform Loads in kgx [03
Metres
1-0 75 -2 12:5 0-10 52 69 80 012
I-5 50 7-4 83 0-22 35 4-6 5-3 0-27
20 3-8 5-6 62 0-40 2:6 3-4 4-0 0-48
25 30 4.5 50 0:62 2:1 2:7 32 0-74
30 2-5 37 4-2 0-89 ' -7 2:3 27 1.07
35 2:2 32 36 1-22 — - —_— —
40 19 2-8 31 1-59 — —_— - —
Z,,,cm3 62-8 930 103-9 432 571 66-6
S, kgxlod S-1 68 77 35 52 59
L, metres -5 2:0 2:5 1:5 2.0 2:0
R, kg 10% 0-7 0-9 1-0 0-6 0-8 09
B, cm 75 7-5 7-5 “6°2 62 62
Designation 1S)JC 100 1SLC 100 ISMC 100 Deflection ISLCTS ISMCT7s Deflection
in cm for in cm for
hx<b 100 45 100 x 50 100 % 50 1SjC 100, 75x 40 75x 40 ISLC7S
mmXx mm ISLC 100 and
w 58 79 %2 and 57 68 ISMCT75
kg/m ISMC 100
Span in Allowable Uniform Loads in kgx 103
Metres
10 30 39 4.5 0-15 2:1 2:4 0-20
1S 2:0 26 30 033 1-4 1-6 0-45
20 15 20 22 0-60 tl -2 079
25 1-2 1-6 1-8 093 _— —_— —
30 1-0 I3 1-5 1:34 — — —_
Z,., cmd 24-8 329 37-3 17-6 20-3
S, kgx103 28 3-8 44 2-6 3l
L, metres 1-0 15 2:0 i-5 2:0
R, kgx108 0-6 08 0-9 07 0-8
B’, ¢m 50 50 50 38 3-8

Note | —in the case of loads below the dotted line, the deflection exceeds the limit of 1/325 of the Span.
Note 2 — Symbols:

$ = Maximum Web Shear.

L, = Length of Span up to which tabulated loads are safe with or without lateral support.
R = Increase in Bearing Capacity for every additional centimetre of Bearing.
8" = Length of Bearing to develop a Bearing Capacity of S.
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TABLE XIV SINGLE JOIST WITH ADDITIONAL J—
PLATES ON BOTH FLANGES TO BE USED
AS GIRDERS

Composed of Weight Sec-
’ ~A~ —  per tional
Joist Cover Plates Metre Area
———t——
Designa- Width Thick- w o
tion ness
mm mm kg cm?
ISWB 150 1600 10-0 42-1 53-67
120 47-2 60-07
16-0 57-2 72-87
200 67-3 85-67
250 798 \0l-67
ISWB 175 2000 10-0 53-5 6811
120 597 76:11
160 723 9711
200 849 10811
250 1006 12811
ISMB 200 1600 10-0 59-5 6433
12:0 55°% 70-73
16-0 656 83.53
200 756 96:33
250 88-2  112:33
ISWB8200 2000 10:0 60-2 7671
12.0 66'5 84-71
16.0 790 10071
200 91-6 11671
250 107-3 136-71
ISMB 225 160-0 10-0 S6-3 7172
12-0 613 78-12
16-0 7i-4 90-92
20-0 814 10372
250 94-0 119-72
ISWB 225 200-0 10-0 65-3 83-24
12:0 71-6 91-24
160 84-2 107-24
20-0 967  123-24
25-0 1124 143-24
ISMB 250 200 0 10-0 687 87-55
12:0 750 95-55
16-0 876 11155
20-0 100-1 127-55
250 115-8 14755

Mean Extreme Gross Moments

Thick-

ness of Distance

Flanges

14-4
164
204
244
29-4

14-6
16-6
20-6
246
296

16:8
188
22-8
268
3t-8

163
18-3
223
263
313

181
201
241
28\
331

17-4
19-4
234
27-4
324

17-8
19-8
238
27-8
32:8

Fibre

cm

8-50
8-70
910
9-50
10-00

975
995
10-35
1075
1-25

H-00
11-20
1160
12:00
12:50

11-00
£1-20
11-60
12:00
12:50

12-:25
12-45
12-85
13-25
1375

12:25
12-45
12:85
13-25
1375

13-50
13-70
14:10
14-50
I5-00

of Inertia
A
lex 'yy
cmt cm¢
28898 7775
33631 914-0
43772 11871
S 484-4 1 4601
70058 1 80t-5
49352 15219
57113 17886
73600 23219
9 141-1 28553
11 561-S 352149
57661 8327
65546 969.2
82183 12423
10 000-7 1515.3
12 402-1 1 8567
70378 1 6621
80235 19288
10 103-1 24621
123312 29955
153328 36621
78624 901-0
88385 1 0375
10 887-0 1310-6
13 0670 | 5836
15983-5 1 925-0
9 4462 1781-9
106664  2048-6
132270 25819
159520 31153
19 597-6 37819
118949 1 667-8
133746 1934-5
16 466-2 24678
19738-3 3001-2
240899 3667-8

Least
Radius
of
Gyration

Tyy

om

3-81
390
404
413
421

473
485
502
S-14
524

3-60
3.70
3-86
397
407

4:66
477
494
5-07
5-18

3-54
3-64
3-80
391
4-01

463
474
491
5-03
5-14

436
4-50
470
4-85
4-99

Modulus
of
Section

2y

cm3

3400
3866
481-0
577-3
7006

506-2
5740
ARN
850-3
027-7

5242
585-2
7085
8334
992-2

6398
7164
871-0
1027-6
12266

64!-8
7099
847-2
986-2
1162-4

7141
856-7
1029-3
12039
1 4253

8841
976-3
11678
13613
t 606-0

Y

Maxi- Maxi-

mum mum

Allow- Allow-

able able
Moment Shear

M S

kg-mx 10° kg x 10°

5-4
61
76
9-1
10

7-7

80
90
12
13-4
16-2

96

83
92
1.2
134
156

10-8

10-1
-3
13-7
16:2
19-3

10-t
-2
13-3
15:5
18-3

13-8

121
13-5
16:2
19-0
22:4

13-6

139
15-4
18-4
21-4
25-3

( Continued)

16-3
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XIV SINGLE JOIST WITH ADDITIONAL
PLATES ON BOTH FLANGES TO BE USED
AS GIRDERS — ( Continued)

Composed of Weight Sec- Mean Extreme Gross Moments Least Modulus Maxi- Maxi.
p A N per tional Thick- Fibre of Inertia Radius of mum  mum
Joist Cover Plates Metre Area ness of Distance of Section Aliow- Allow-
Flanges Gyration able able
P - - \ Moment Shear
Designa‘ Width Thick- w a €y Ixt ,yy ryy Z.t't M s
tion ness
mm mm kg cm? mm cm cmé cmé cm emd  kg-mx 16° kg x 10®
ISWB8 250 3200 10-0 911 116-05 156 13-50 16 764-4 63188 7-38 | 241-8 19-6 158
12:0 1011 128-85 17-6 . 1370 19 132-0 74111 7-58 1 396-5 220
16-0 121:2 154-45 21-6 14-10 240785 9 595-6 7-88 1 707-7 26-9

20-0 141-3  180-05 25-6 14-50  29313-8 117802 8-09 2021-6 318
250 166-5  212:05 30:6 15:00 362760 145108 8-27 24184 38:1

ISMB 300 200-0 10-0 756 96-26 18-7 16:00 182169 . 17872 431 11386 179 213
12:0 8i-8  104-26 20-7 16-20 202906 20539 4-44 1 252-5 197
16-0 94-4  120-26 247 16:60 245942 25872 4-64 1481-6 233
20-0 107-0  136-26 287 17-00 291103 31206 479 1712-4 27:0-

250 1227  156-26 337 17-50 350619 37872 492 2003-5 316
320 144-6  185-26 40-7 1820 43984-5 47206 5-06 24167 381

1SWB8 300 3200 10-0 98-4 12533 16:2 16:00 252029 6451-4 7-17 1 575-2 24-8 21-0
12-0 1084 138:13 18-2 1620 285209 75437 7-39 1760-5 277
16-0 128:5 16373 222 16-60 354066 97282 771 21329 336
20-0 148-6  189-33 26-2 17-00 426323 119128 7-93 2507-8 39-5
25:0 173-7  221-33 312 17-50 521545 146434 813 29803 469

320 208-9  266-13 382 18-20 66 4311 18 466-4 833 36501 57-%
ISMB 350 200-0 10-0 838 106-71 19-9 18-50 26 5936 18710 4.19 1 437-5 226 268
12:0 900 11471 219 18-70 29 3613 21377 4-32 |1 570-1 247
16-0 102-6 130-7¢ 259 19-10 35076-9 2671-0 4-52 18365 289
20-0 1s-2 146-71 299 19-50 4! 037-0 32044 467 2 1045 3341
25-0 130-9 166-71 349 20-00 48 8386 38710 4-82 24419 38-5
32:0 152-8 194-71 419 20-70 60 435-2 4 804-4 4-97 29196 46-0
1ISWB8 350 3200 10-0 107-2 136-50 17-1 18-50 36 2630 6637-2 697 1 960-2 309 26-5
120 H7-2 149-30 19-1 18-:70 40 691 -4 77295 7-20 21760 343
160 1373 17490 231 19-10 49 8363 99140 7-53 26092 41-4
20-0 157-4 200-50 27-1 19-50 593724 120986 777 3044-7 48-0
25-0 182:5  232:50 32-1 2000 718550 148292 799 3592-8 56-6
320 217-7 27730 3941 20:70 904096 186522 8-20 4367-6 688
1SMB 400 200-0 10-0 93-0 11846 21-2 21-00 372717 1 955-4 4-06 1 774-8 280 33-6
12-0 99-3 126-46 232 21-20 40 833-4 22221 419 1 926-1 30-3
16-0 -3 142-46 27-2 21-60 48 161-0 2755-4 4-40 22297 351
20-0 124-4 158-46 312 22-00 S5 765-1 32888 4:56 25348 399
25-0 140-1 178-46 36-2 22-50 65 6667 3955-4 471 29185 46-0
32:0 162-1  206-46 432 23-20 802873 48888 487 34607 54-5
( Continued )
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TABLE XIV SINGLE JOIST WITH ADDITIONAL J_

PLATES ON BOTH FLANGES TO BE USED
AS GIRDERS — (Continued)

Composed of

—
Joist

Designa-
tion

I1SWB 400

ISMB 450

1SwWB 450

ISMB 500

ISWB 500

~

Cover Plates

——t—
Width Thick-
ness
mm

10-0
12:0
l6-0
20-0
25-0
320
40-0

10-0
12-0
160
20-0
25-0
3270
40-0

10-0
12:0
16-0
20-0
250
32:0
40-0

10:0
12:0
160
20-0
250
32:0
400
10-0
12-0
16-0
20-0
250
320
400

mm

3200

200-0

3200

250-0

400-0

Weight
per
Metre

w

kg
117-0
127-0
1474
167-2
192-3
227-5
267-7

1038
110-1
122-7
135-2
150-9
1729
1980

129-6
1397
159-8
1799
205-0
2402
280-4

126-2
1340
1497
165-4
185-1
2125
2439

158-0
170-5
195-6
220-8
2522
296-1
346-4

Sec-

tional
Area

cm?

149-01
161-8!
187-41
213-01
345-01
289-8)
341-01

132-27
140-27
156-27
172:27
192-27
220-27
252-27

16515
177-95
203-55
229-15
261-15
305-95
357-15

160-74
170-74
190-74
210-74
235-74
270-74
310-74

201-22
217-22
249-22
281-22
321-22
377-22
441-22

Thick- Fibre
ness of Distance
Flanges
Cxx
mm cm
18-1 21-00
2041 2120
241 21-60
28-1 2200
331 22:50
40-1 23-20
48-1 24-00
23-0 23-50
25-0 23-70
29-0 24-10
330 24-50
38-0 25-00
45-0 2570
530 26-50
19-6 23-50
216 2370
256 2410
29-6 24-50
346 25-00
41-6 2570
496 26-50
22-4 26-00
244 26-20
28:4 2660
32:4 27-00
374 27-50
444 2820
524 29-00
19-2 26-00
21-2 26-20
25-2 26-60
29-2 27-00
342 27-50
41-2 28-20
492 29-00

Mean Extreme Gross Moments

of Inertia
P —
’xt Iy)’
cmé cmé
50 328-0 6 849-3
56 0268 7 9416
677509 101261
79917-4 123107
95760-0 150413
119 153:0 188643
147 672:0 23 233-3
51 554-1 21673
56 009-8 24340
651494 . 29673
74 597-S 35007
86 849-+ 4167-3
104 843-7 S 100-7
126 6441 6167-3
689189 7 168-0
76 048-1 8260-3
90 6714 104448
105788:3 12629-4
1253909 153600
154 182:3 191830
1890629 235520
77 7350 39740
84 547-| 4494-8
98 486-6 55365
1128516 6 578-1
131416:2 78802
158 564-4 97031
1912850 117865
1043176 136548
1152170 157878
137 520:1 20 054-S
160 504-2 24 32|
190 207-6 29 654-5
233 6447 37121
2859976 456545

Least
Radius
of
Gyration

Tyy

cm
678
7.0l
7-35
7-60
7-84
8-07
825
4-05
417
4-36
4.5
4-66
481
494

6-59
6-8i
716
7-42
7-67
7-92
812
4-97
5:13
5:3%9
5-59
5-78
599
6:16
8-24
8:53
897
9-30
9-6l
9-82
10:17

Modulus Maxi- Maxi-
of mum mum
Section Allow- Allow-
able able
Moment Shear
Z,. M S
cm3  kg-mx 103 kgx 103
2 396-6 377 325
2642-8 416
31366 49-4
3632:6 57-2
42560 67-0
51359 80-9
61530 969
21938 346 40-0
23633 372
27033 42:6
30448 48-0
34740 547
40795 643
47790 753
29327 462 39.;
32088 50-5
37623 59-3
43179 680
50156 79-0
59993 94-5
7 134-5 112-4
2989-8 471 48-2
32270 50-8
37025 58-3
4179-7 65-8
47788 753
56229 886
6 5960 103-9
40122 47-4 468
43976 50-4
51699 56-2
59446 62-1
69166 69-5
8285-3 799
98620 92-0

( Continued )
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SECTION B: BEAMS, CHANNELS AND COMPOUND. SECTIONS USED AS GIRDERS

i

4-_4

cll

Y

Composed of
r— A N

Joist

e e —
Width Thick-

ness

mm

10-0
12:0
16-0
20-0
25-0
320
400

100
12:0
160
200
250
32:0
400
10-0
12:0
16:0
200
250
32:0
400
100
120
160
200
250
320
400
10-0
120
160
200
250
320
400

Designa-
tion
mm

ISMB 550  250-0

ISWB 550

4000

I1SMB 600

320-0

ISW8 600

1SWB 600

Weight

per

Cover Plates Metre

w

kg
143-0
150-8
1665
182-2
201-8
229-3
260-7
1753
187-9
2130
238-1
2695
3135
3637

172-9
1829
2030
2234
2482
2834
3236

196-5
209-1
2342
2593
2507
3347
384-9

207-9
220'5
2456
2707
3021
346-1
3963

Sec-
tional
Area

[}

cm?

182-11
19214
212-41
232-11
25711
292-11
332-1)

223-34
239-34
271-34
303-34
343-34
399-34
463-34

220-21
233-01
258-8)
284-21
316-21
36i-01
412:21

250-38
266-38
298-38
330-38
370-38
426-38
490-38

264-86
280-86
312:86
34486
384-86
440-86
504-86

AS GIRDERS — (Continued)

Mean Extreme Gross Moments

Thick-

Fibre

of Inertia

ness of Distance

Flanges

mm

247
267
30-7
347
397
467
547

21-0
230
27-0
31-0
36-0
43-0
510

236
256
296
336
38-6
45-6
$3-6

233
253
29-3
333
383
45-3
533
248
26-8
30-8
348
398
468
548

e.ft

cm
28-50
28-70
29-10

2950

30-00
30:70
31-50

28-50
28-70
2910
29-50
30-00
30-70
31-50

3100
3120
3i-60
32:00
32:50
33-20
34-00

3i-00
31-20
31-60
32:00
32:50
3320
34-00
31-00
31-20
41-60
32:00
32:50
33-20
34-00

A
bz dyy

emd

4438-0
4958-8
6 000-5
7 042-!
8344-2
10 1671
12 250-5

14 407-3
16 540-6
20 807-3
~25073-9
30 407-3
378739
46 407-3

81123

92046
113891
135737
16 304-3
20127-3
24 4%6-3

15 369-2
17 502-5
21769-2
26 035-8
31 3692
388358
47 369-2

15 965-0
18 0983
22 365-0
266316
31 965-0
394316
47 965-0

md

104097-8
112277-4
128 981-9
146 151-9
168 279-0
200 519-7
239 210-3

137 632-8
150 720-2
177 4473
204 919-4
2403228
291 907-9
3538128

151 354-3
163 734-7
188 975-6
214 863-7
248 146-3
296 4929
354 298-3

180 625-2
196 100-6
227 651-7
2600118
301 615-2
3620483
434 305-2

190 053-3
205 528-7
237 079-8
269 439-9
311 0433
371 476-4
443733-3

Least
Radius
cf
Gyration

Iyy

cm

494
5-08
5-32
55!
5-70
5-90
6-07
8-03
831
876
9-09
9-44
974
10-06

6-07
6-29
664
691
7-18
7-47
77

7-83
811

8-54
8:88
920
9-54
9-83
7:76
8-03
8-45
879
911
9-46
9-75

TABLE XIV SINGLE JOIST WITH ADDITIONAL
PLATES ON BOTH FLANGES TO BE USED

Modulus Maxi- Maxi-
of mum mum
Section Allow- Allow-
able able
Moment Shear
Z, M s
emd  kg-rix 103 kgx 103
36526 575 58-2
39124 61-6
44324 69-8
49543 78-0
56093 88-3
65316 102-9
7 594-0 119-6
48292 761 54-6
§251-6 827
6097-8 96-0
6 946-4 109-4
80108 1262
9 508-4 149-8
11232:2 176-9
48824 769 68-0
52479 827
$ 980-2 94-2
67145 195-8
76353 120-3
8930-5 140-7
10 420-5 164-1
58266 91-8 63-5
6 285-3 99-0
7 204-2 113-§
8125-4 1280
92805 146:2
10 905-1 1718
12773-7 204-2
61308 96-6 66-9
6 587-5 103-8
7 5025 118-2
8 420-0 1326
9 570-6 150-7
11 1890 176-2
13051-0 2056

Note | —The properties given in this Table are based on the gross area of the section.

Note 2 — The mean thickness of flange is computed according to Note 2 in Table Il of IS : 800-1956.

Note 3 — The maximum allowable moment is computed on the basis of the allowable stress specified in 9.2.1 of I$ : 800-1956
and the gross modulus of section (Z,,) given in this Table.

Note 4 — The maximum allowable shear is computed on the basis of the allowable shear stress specified in 9.3.” and the effective
sectional area defined in 20.6.2.2 of IS : 800-1956.

55



ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XV SINGLE JOIST WITH CHANNEL =17
AND PLATES ON THE FLANGES TO BE - :
USED AS GIRDERS

Y
Composed of Weight Sectional Centre Mean Thickness
r % ~  per Area of of Flanges
Joist Top Flange Bottom Flange Metre Gravity
7 - s e N Cor Top Bottom
Designa- w Channel Plate Plate
tion e PEN . e \
Designa- w Width .~ Thick- Width x Thick-
tion ness ness
kg kg mm  mm mm  mm kg em? cm mm mm
ISMB 600 1226 ISMC 400 494 320 x 100 320 x 200 247-4 315-14 29-18 278 336
12:0 250 265-0 337-54 30-46 29-1 386
16-0 320 292-6 372-74 3i-84 323 456
20-0 40-0 3227 411-14 33-34 355 536
ISMC 350 42-1 250 - 100 320 » 20-0 234-6 298-87 30-62 277 336
12:0 250 2511 319-87 32-00 292 386
16-0 320 - 2765 352.27 33:53 320 45-6
20-0 40-0 304-5 387-87 3517 349 536
ISMC 400 49-4 —_ 320 x 100 197-1 251-14 27-62 195 236
— 12-0 202-2 257-54 28-47 256
— 16-0 2122 270-34 30-07 29-6
— 20-0 2223 283-14 3155 33-6
ISMC 350  42-) — 320 x 100 189-9 24187 28-55 20-6 236
— 120 194-9 248-27 29-4| 25-6
— 16-0 2049 261-07 31-02 29:6
— 20-0 2150 273-87 32-50 33-6
1ISMC 300 358 — PLVIRER VAN VB NS pLI0N L S
' —_ 12:0 182-0 231-85 2913 29-5
—_ 16-0 189-9 241-85 30-49 335
— 200 1977 25185 31-77 37:5
ISWB 600 133-7 ISMC 400 494 320 « 100 320 » 200 258-5 329-31 29-30 299 366
120 250 2761 3s51-71 30-52 31-5 41-6
16:0 320 3037 386-91 31-86 34.7 48-6
20-0 40-0 3339 425-31 3332 379 566
ISMC 35¢ 42| 250 < 10-0 320 x 20-0 2457 3i3-04 30-68 30-5 366
12-0 25-0 2622 334-04 32-00 319 41-6
16-0 32:0 2877 366-44 33-49 347 48-6
20-0 40-0 315-6 402-04 3509 37-6 56-6
1SMC 400 49-4 — 320 x 100 208-3 265-31 27-79 219 266
—_— 12:0 2133 27171 28-60 28-6
— 16-0 223-3 284-51 30-11 32-6
ISMC 350 42| - 320 x 100 201-0 256-04 28-68 233 26-6
—_ 120 206-0 262-44 29-49 28-6
—_— 16-0 2161 27524 31-01 326
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Extreme Fibre

TABLE XV SINGLE JOIST WITH CHANNEL

AND PLATES ON THE FLANGES TO BE
USED AS GIRDERS

Gross Moments of Inertia

Distances
e, €yy lix IW
Whole Top Flange
Section Only
cm cm cmd cmi cmd
34-68 20-00 2358922 259258 191386
34-10 260 8664 27 8373 19 6849
3382 299 8833 308410 207773
33-52 3433025 341778 21 8697
3319 17-50 2228937 19 4224 126354
32-51 2454241 210482 128960
3208 280 2907 234805 134470
3164 3188807 26 1858 139380
3424 2000 170 3518 20 4645 16 407 -8
3359 177711 -4 210106 16 408-0
3239 191 6315 22 1029 16 408-2
3131 204 6097 23 1951 16 408-4
3326 17-50 163 968 8 153897 113332
3260 170 907-2 159358 113333
3139 184 002-1 17 0281 It 3335
30-31 196 179 3 18 120-3 11'3337
3335 15-00 150 9380 103157 7 6878
3283 156 4127 10 5761 7 6879
3187 166 8723 110969 7 6881
3099 176 7461 116178 7 6882
34.56 2000 250 3751 279773 20 164-4
34.04 2752807 29 8888 207107
3380 3142741 308925 21 803-0
3354 357 6911 361695 228954
33143 17-50 2372983 21 4739 136612
3254 259 809 -6 23 0997 139217
3212 294 693 4 255320 14 442.7
3172 3333425 282373 14963 7
3407 2000 1848781 225160 17 4337
3346 192173 .4 23 062-1 17 4338
3235 206 0254 24 1544 17 4340
3313 17-50 178 422 6 17 4412 12 359-0
3252 185 3t9-0 17 987-3 12 3591
31-40 198 3882 190796 12 359-3

Radius of
Gyration

Ty

cm

907
9-08
910
911

806
811
816
822

903
903
9-04
9-05

798
80t
808
813

674
675
677
679

9-22
9-22
922
922

828
832
83s
838

921
921
921

825
828
833

Moduli of Section

zlx
Z z,
cm3 cmd
8 084! 68019
8 5644 7 6499
94i88 88667
102977 102410
72784 67165
76707 7 5481
83586 87381
" 90662 10079-2
61677 49752
62414 §291-1
63722 59169
64861 65342
§743 0 49301
58110 52427
59319 58617
6037-1 04715
53133 45255
53697 47642
54722 52368
55637 57029
7 5467 72436
90188 80881
98637 92985
107344 10 6652
77352 7162:1
81201 79907
87995 91747
9 4999 10 5086
66520 54269
67199 57430
68419 63691
62220 513849
62848 56980
63979 63178

Maximum Maximum

Allowable
Moment

kg-mx 103

1074
120-5
1397
161-3

105-8
1189
1376
1587

78 4
833
932
1029

776
826
923
1019

713
750
825
898

H4-4
127 -4
1465
168-0

28
1259
144-5
1655

855
905
100.3

848
897
995

Allowable
Shear

wgx 103
680

63.5

( Continued )
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TABLE XV SINGLE JOIST WITH CHANNEL bk
—
AND PLATES ON THE FLANGES TO BE R
USED AS GIRDERS I~
£ Camslmisnd\ l
\ Lontinuea ) .
i S
=S __
K7
Composed of Weight Sectional Centre Mean Thickness
— A ~  per Area of of Flanges
Joist Top Flange Bottom Flange Metre Gravity —————HA———
— A \ — e - Crx Top Bottom
Dasigna- W Channel Plate Plate
tion ~— A n < N e )
Designa- w Width x Thick- Width x Thick-
tion ness ness
kg kg mm mm mm  mm kg cm? cm mm mm
I1ISWB 600 1451 ISMC 400  49-4 320 x 100 320 < 200 2699 34379 29-40 34 384
12:0- 250 2875 366-19 30-58 330 43-4
16-0 320 3t514 401-39 31-88 362 504
200 40-0 3452 439-79 333 39-4 58-4
ISMC 350 421 250 x 100 320 x 200 257:1 327.52 30-73 32:1 38-4
12:0 250 -273-6 348-52 32-00 335 43-4
16:0 320 299-0 380-92 33.45 364 50-4
20-0 400 - 3270 416-52 35-01 392 58-4
1SMC 400 494 - 320 100 219:¢ 279:79 27.95 234 28-4
- 120 2247 28619 2871 304
—_ 16-0 2347 29899 30-15 344
ISMC 350 42\ — 320 x 100 212-4 270-52 2879 250 284
—_ 120 2174 276-92 25-56 304
— 16-0 289-72 31-00 344
ISMB 559 103:7 1SMC 350 42| 250 < 10-0 320 - 200 2157 27477 2815 257 345
12-0 250 232:2 295-77 29-52 27:1 365
16-0 320 257-6 32817 31-05 30-0 43-5
20-0 40-0 2856 363.77 3266 9 Si-8
ISMC 350 42t —_— 320 x 100 170-9 24777 26-05 186 21-5
- 12:0 176:0 22417 2693 235
- 16-0 186-0 236 97 28-57 275
ISMC 300 358 — 250 > 10-0 159:2 20278 25-88 19-8 247
- 120 1631 207-7% 26-63 267
- 16-0 1799 21775 28-03 30-7
iISMC 256 304 — 256 x 100 1537 i95-78 2667 248 247
- 12:0 157-6 200-78 27-42 267
—_ 160 1655 210-78 2883 30-7
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XV SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE
USED AS GIRDERS

( Continued )

Extreme Fibre Gross Moments of Inertia Radius of Moduli of Section Maximum Maximam
Distances Gyration Allowarle Allowarle
r A ) — % ‘ Moment Shear
€rx eyy It‘ I_vy '.vy Z,,
A N /
Whole Top Flange Z, Z, M b
Section Only
cm cm cmé cmi cmd cm S em? cmd kg-mx 103 kg x 108

3446 20-00 259 8944 28 5731 20 4623 212 88390 75426 1188 669
3398 284 7476 30 4346 21 008-5 942 93102 8381.0 132.0

3378 3237072 334883 221009 913 101529 9 5837 150-9

33-55 367 1222 367651 231933 914 11 022-5 10941 -4 172-3

3308 1750 246 7441 220697 139591 8-21 80300 7 4585 1t7:5

32-5) 269 2377 23 6955 142196 825 84146 82808 130-4

3216 3041378 26 1278 147406 828 90927 94566 1489

31-80 3428432 28833.1 152616 §:32 97927 107812 1698

3391 20-00 194 435-4 23 4t1-8 177316 9.09 6 956! 5734} 903

3335 201 671-9 23 6579 177317 9-09 70239 6 047.5 952

32N 21546i-2 247502 177319 9-10 7 146.7 66682 105-0

33-02 17-50 187 913-1 180370 12 656-9 817 65269 5691-0 896

3245 1947711 18 583-t 12 6570 8-19 6 5899 60014 94.5

3i-41 207 8168 19 675-4 126572 824 67041 66159 104-2

30-66 17-50 175 306-3 18 605-2 122268 8-23 62269 57183 90-1 582
29-98 194 503-9 202310 12 487 -4 8-27 65878 6 4867 102-2

29-56 224 235-2 226633 130084 831 72220 7 585%-5 195

2915 257 1838 25 368-6 135293 8-35 78742 88233 1390

3076 17-50 125214-8 145725 109246 818 48067 40707 64-1

30-08 131 1358 151186 109247 8:21 48693 43597 687

28-84 1422374 16 210-9 10 9249 8-27 49792 49314 777

30-88 15-00 1142760 94985 72792 684 44152 37009 58-3

30-33 118 958.7 97587 72793 6-85 44674 39219 61-8

2933 127 852-8 102797 72795 687 45613 43591 687

30.04 12-50 1102094 69527 47335 596 41327 34685 578

29-49 114 639-0 172131 47336 599 4181} 38872 612

2848 1230368 77339 47338 6-06 42681 43197 68-0

{ Continued )
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TABLE XV SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE
USED AS GIRDERS

( Continued )

Composed of Weight Sectional Centre Mean Thickness
A ~  per Area of of Flanges
Joist Top Flange Bottom Flange Metre Gravity ——8M88—A~——
r A ~ A ) C‘,',x Top Bottom
Designa- w Channel Plate Plate
tion A ~ I A = A~ N
Designa- w  Width x Thick- Width < Thick-
tion ness ness
kg kg mm mm mm mm kg em? cm mm mm
ISWB8 550 112:5 ISMC 400 494 320 x 100 320 x 200 2373 302-27 26-82 276 338
12:0 250 2549 324-67 28-06 29-2 38-8
16-0 32:0 2825 359-87 29-40 324 45-8
20-0 40-0 312:6 398-27 30-85 356 538
ISMC 350 421 250 x 100 320 x 200 2245 286-00 28-20 278 338
12:0 25-0. 2410 307-00 29-52 29-2 i8-8
16-0 320 266-4 339-40 31-01 3241 45-8
20-0 40-0 294-4 375-00 32-59 350 53-8
ISMC 400 494 — 320 x 10-0 187-0 238-27 25-27 19-6 238
-— 12:0 192:4 244-67 26-10 25-8
-— 16-0 202-1 257-47 27-65 298
ISMC 350 42| — 320 x 100 179-8 229-00 26-16 207 ‘238
—_ 12:0 184-8 235-40 2700 25-8
-_— 16-0 1948 248-20 2855 298
tsM8 500 869 ISMC 350  42-] 250 x 100 320 x 200 198-9 253-40 25.70 24-\ 297
12:0 25-0 2154 274-40 27-06 255 347
16-0 320 240-8 306-80 28-56 28-4 417
200 40-0 268-8 342-40 3013 312 49-7
ISMC 350 42-1 —_ 320 x 100 154-2 196-40 23-58 17-0 197
- 12:0 159-2 202-80 24-47 217
-— 16-0 169-2 215-60 26-12 2857
ISMC 300 358 -— 250 x 10-0 142°4 18138 23-39 17:9 22-4
— 12-0 146-3 186-38 24:15 144
— 16-0 154-2 196-38 25-58 28-4
ISMC 250 304 —_— 250 x 100 1369 174-41 24-17 19-5 22:4
-— 12:0 140-8 179-41 2494 24-4
—_ 16-0 148-7 189-41 26-38 284
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

C.e

TABLE XY SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE
USED AS GIRDERS

Extreme Fibre Gross Moments of Inertia
Distances
€, e, I, Ly
Whole Top Flange
Section Only
cm cm c¢cmé cmé cmi

3204 20-00 196 2313 270154 19 683-5
3150 217 5258 28 9269 202298 -
3126 2508439 319306 21 322-t
310! 2880106 352074 224145
306! 17-50 1853332 205120 131803
2999 2045164 221378 134408
29-60 2342618 24 570 | 139617
29-22 267 2566 272754 14 4827
3159 20 00 140 570-2 21 554§ 16 952-8
3096 146 8296 22 1002 16 952-9
2981 158 641-3 231925 16 953-0
30-6% 17.50 1352819 16 4793 118781
30-0¢ 141 1687 17 025-4 i1878-2
28-86 1522506 181177 118783
28 11 17-50 136 749-0 18 141-2 119949
27-45 1528730 19767-0 12 255-4
27-05 177 8779 22.199-3 127763
26¢€8 205 6416 24 9046 132973
2823 17-50 947894 141085 10 6927
27-54 99 7640 14 6546 10 6928
6-29 109 0266 157469 10 692-9
28:37 15-00 857564 90345 7 047-3
2781 89 7013 92949 7047 4
2678 97 1473 98157 7 047-5
27-54 12-50 82 4769 64887 45016
2697 86 189-0 67491 45016
2593 931790 72699 45018

-~

Radius of
Gyration

( Continued )

Fyy

cm

945
9-44
9.42
9.40

847
8 49
85!
853

9-51
9-50
9-49

8-48
850
854

846
8-49
851
853

8-48
8-50
8-55

7-06
7-06
7-07

610
613
6-20

Moduli of Section

Z,,

Z, Z
cm3 cm3
73162 61248

© 77521 69056
85327 8023-9
93369 9 286-6
65724 60544
69270 68205
7 5541 79146
82002 9 1468
55629 44497
56260 47423
57380 53213
51712 44139
52291 47035
53319 52764
53209 48648
56495 5569-0
62288 65752
68250 77079
40200 33577
40764 36230
41740 4147-1
36669 30224
37143 32256
37983 36272
34i17 29953
3455:2 31963
35323 35934

N

Maximum
Allowable
Moment

M

kg-mx 103

965
108-8
126-4
146-3

95-4
1074
124.7
1441

704
747
838

695
741
83

766
877
103-6
121-4

529
57-)
65-3

476
50-8
57-1

472
50-3
566

Maximum
Allowable
Shear

S

kg x 103
54-6

48-2

{ Continued ) .
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XV SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE
USED AS GIRDERS

( Continued)
Composed of Weight Sectional Centre Mean Thickness
r —A —  per Area of of Flanges
Joist Top Flange Bottom Flange Metre Gravity ——mA—
r - N - A N Cox Top Bottom
Designa- w Channel Piate Plate
tion r A =~ r A N7 ~A~ N
Designa- w  WNKthx Thick- Width x Thick-
tion ness ness
kg kg mm  mm mm mm kg em? cm mm mm

{SWB 500 95-2 ISMC 400 494 320 «+10-0 320 x 200 2199 280-15 24-40 258 315

12:0 250 2375 30255 25-63 27-4 365

160 320 2651 33775 2695 306 435

200 400 2953 37615 28-37 33-8 515

ISMC 350 42 250 > 10-0 320 . 200 2071 26388 25-74 25-7 315
120 250 2236 28488 2706 272 365

160 32:0 2491 317-28 2852 300 435

200 400 2770 35288 30-06 329 515

ISMC 400 494 - 320 x 100 1697 20615 22:81 17-8 2145
— 120 1747 222:55 23-65 23§

- 160 1847  235-35 25-21 275

ISMC350 421 - 320 < 100 1624 20688 23-69 25 215
—_ 12:0 1674  213-28 2454 86 235

_ 160 1775 226-08 2611 75 25

ISMB 450 724  ISMC300 35-8 —_— 250 x 100 1279 162:91 2093 63 204
- 12:0 i31-8 16791 2171 22:4

— 160 1397 17791 23-14 264

ISMC250  30-4 - 250 x 100 1224 15594 2171 175 20-4
- 120 1263 160:94 22:49 224

- 160 1342 170-94 2393 264

ISMC 225 259 — 200 x 100 1140 145-28 21-57 180 230
- 12:0 1172 14928 22:25 250

- 160 1235 15728 2351 29-0
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XV SINGLE JOIST WITH CHANNEL
T AND PLATES ON THE FLANGES TO BE
~—f USED AS GIRDERS

Soe ( Continued)
.
Y
Extreme Fibre Gross Moments of Inertia Radius of Moduli of Section Maximum Maximum
Distances Gyration Allowable Allowable
—— N r - ~ Moment Shear
€rx €yy ,xx ’yy Ty zn‘
r ~A Al r A R ] M s
Whole  Top Flange Z, Z
Section Only
cm cm emd cmé cmé cm cm3 cm? kg-mx 103 kgx10®

29-46 20-00 1527812 26 262-6 193072 968 62623 51855 817 468
28-93 t707179 28 1741 198534 9-65 66617 5900-4 929

2871 1987976 311778 20 945-7 9-61 73771 69239 1091

28-49 230 194:5 344546 22038 9-57 81146 80792 1272

28-07 17-50 143 8340 197592 12 803-9 8-65 55870 51249 807

27-45 159 9457 2] 3850 13 064-4 8-66 59113 58263 918

27.09 184 963-8 238173 135853 866 64856 68276 107-5

26-75 2127689 26 522:6 14 106-2 8-67 70777 79545 125-3

29-05 20-00 106 172-6 208013 16 576-5 9-81 46545 36549 576

28-41 111 454-1 21 3474 16 5765 979 4712:8 39229 618

27-25 121 3623 224397 16 576-6 976 4815-0 44529 70-1

2812 17.50 1019115 15726-5 115047 872 43014 36245 57-1

27-47 106 8544 16 272-6 115018 873 4354-4 38898 61-3

26-30 116 100-2 17 364-9 115019 876 4 447-3 44138 69-5

25-83 15-00 629835 8 4987 6779-4 7-22 3008-6 24388 384 400
2525 66 2442 87591 67795 7-22 30518 26231 41-3

24-22 72 359§ 92799 67796 7-22 31274 29872 470

25-00 12.50 603947 59529 42337 618 2781-6 24160 38.1

24.42 63 4464 62133 42338 621 28209 2 5983 409

23-38 69 1525 6734\ 42338 628 28895 29580 466

25-07 1125 551385 41953 3iitS 5-37 2 5561 21995 346

24-59 57 604-S 43286 31115 5-38 25895 23422 369

2373 622726 45953 31116 5-41 2 6491 26238 413

{ Continued )
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TABLE XV SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE

USED AS GIRDERS
( Continued )

Composed of vveight Sectional Centre Mean Thickness
- A -~ per Area of of Flanges
Joist Top Flange Bottom Flange Metre Gravity ————— A
~ A — - ~ Cix Top Bottom
Designa- w Channel Plate Plate
tion r ”~ A ane A N A Y
Designa- w  Width x Thick- Width x Thick-
tion ness ness
kg kg mm mm mm mm kg cm? cm mm mm
1SW8 450 79-4 ISMC 350  42-| 250 x 10-0 320 < 20-0 191-4 243-81 23-31 240 296
12-0 250 207-9 264-81 24-60 255 346
16:0 32:0 233-3 297-21 26-02 28-3 41-6
20-0 40-0 261-3 332:81 27-51 3i-2 49-6
ISMC 350 421 — 320 < 100 146-6 186-81 21-26 169 19:6
- 12:0 1517 193-21 22-10 21-6
—_ 16-0 161-7 206-01 23-66 256
ISMC 300 358 — 250 x 10-0 1349 171-79 21-05 17-9 223
-— 1220 ~ 1388 176-79 21-78 24-3
_ 16-0 146-6 186-79 23-14 28-3
I1SMB 400 616 ISMC 300 358 — 250 x 10-0 170 149-10 18-56 15-1 19-0
—_ 120 121-0 154-10 19-32 210
— 16-0 128-8 164-10 2071 25-0
ISMC 250 304 - 250 x 100 -6 142-13 19-31 le:l 19:0
-— 120 155 147-13 20-07 21-0
—_ 16-0 123-3 157-13 21-47 25-0
ISMC 2258 259 —_ 200 x 100 103-2 131-47 15-15 16-4 212
— 120 106-3 135-47 19-82 232
— 16-0 1126 143-47 21-06 272
ISMC 200 2244 - 200 x 10-0 99-4 126-67 19-74 17-3 21-2
—_ 12:0 102-6 130-67 20-4! 232
—_— 16-0 108-9 138-67 21-66 272
ISWB 400 667 ISMC 350 42| 250 x 10-0 320 x 200 178-7 227-67 20-90 22-7 28-1
12:0 25-0 195-2 248-67 22:14 24-) 331
16:0 32-0 2206 281-07 23-51 270 401
20-0 40-0 2486 316-67 24-94 298 48-1
ISMC 350 42| _ 320 x 100 134-0 170-67 18-88 15-5 18-1
—_ 12:0 139-0 177-07 19-71 201
—_— 16-0 149-0 189-87 21-23 241
ISMC 300 358 —_— 250 x 100 1222 155-65 18-66 16:3 20-4
—_ 12-0 126-} 160-65 19-38 22:4
— 16-0 134-0 170-65 2071 264




SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XV SINGLE JOIST WITH CHANNEL
AND PLATES ON THE FLANGES TO BE

USED AS GIRDERS
( Continued )

Extreme Fibre Gross Moments of Inertia Radius of Moduli of Section Maximum Maximum

Distances Gyration Allowable Alliowable
A - A~ ~ Moment Shear

€rx €,y ’Jl Iyy Moy Zxx
—A Bl [ A Al
Whole  Top Flange Z Z, M s
Section Only
cm cm cmt em? cm? cm cm? cm? kg-mx 105 kg-x 103
2550 17-50 109 5007 18 478-| 121634 871 46982 42936 676 391
2491 1228018 201039 124239 87t . 49928 49290 776
2459 143 5010 225362 129448 871 55149 58359 %19
2430 166 5683 25 241-5 134657 871 60538 68560 1080
2555 17 50 750020 14 4454 108612 879 35287 29349 46-2
2491 790748 149915 108613 8-8i 35773 3175.0 50-0.
2375 86 6412 16 0838 108614 884 T 36612 36488 575
2571 15-00 67 6959 93714 72i58 739 ©o32183 26335 415
25-18 7093t 4 96318 72159 7-38 32561 28175 44 4
24-22 770260 101526 72159 737 33283 31806 50t
23-20 15-00 460110 80868 65735 736 24784 1 9837 312 336
22-64 48 6363 83472 65736 736 25173 21483 338
21-65 535348 88680 65736 735 25847 24730 390
22:40 12-50 440124 554i-0 4027-8 624 22796 1 9646 309
21-84 46 4583 58014 4027-8 628 23146 21274 335
20-84 510062 63222 40279 634 23752 24480 386
22-49 H-25 398649 37834 29056 5-36 20813 17729 279
2202 4] 8453 39167 29056 5-38 21402 1 ©00-4 299
21-18 155747 41834 25057 5-40 2164) 21517 339
2187 10-00 38 502-0 29081 20303 479 |1 9504 17605 277
21-40 403736 30414 20303 4-82 19779 18868 297
20-55 43 8500 33081 20304 - 488 20264 21356 336
2291 17-50 82 554.2 181594 12004-0 893 39505 36029 56-7 325
22:37 93 3053 19785-2 12 264-5 892 42147 41707 657
22:10 110096-2 222175 127854 889 46836 49810 785
2187 128 8821 249228 133063 8.87 51687 58918 928
2293 17-50 547789 141267 107019 910 29017 23888 376
22:30 580512 146728 107019 9-10 29452 26033 41-0
218 640943 157651 107020 9-114 30194 30258 477
23-10 15-00 490096 90527 7 056-5 7-63 216268 21214 334
22-58 516176 93131 7 056-5 7-61 26635 22859 36-0
21-65 56 503-2 98339 7 0566 7-59 27277 260104 4|1
( Continued )
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TABLE XV SINGLE JOIST WITH CHANNEL

AND PLATES ON THE FLANGES TO BE

USED AS GIRDERS

( Continued )

Composed of

—
Joist
— A ™
Designa- w
tion
kg
ISMB 350 52-4
1ISwa 150 569

A — per

Top Flange Bottom Flange Metre
— A y
Channel Plate Plate
—t—— — A — A
Designa- w  Width x Thick- Width x Thick-
tion ness ness
kg mm mm mm mm kg

1SMC 300 358 —_ 250 x {0-0 107-8

—_ 12-0 Hi-7

—_ 16-0 119-6

ISMC 250 30-4 - 250 x 10-0 r02-3

- 12:0 106-3

—_— 160 T4

ISMC 225 259 — 200 ~ 100 94-Q

—_ 12:0 97-1

— 16-0 103-4

ISMC 200 221 —_ 200 x 10-0 90-2

-_ 12:0 93:4

— 16-0 99-6

isSMC 350 421 250 - 100 320 < 200 168-9

12-0 250 185-4

16-0 32:0 210-8

20-0 40-0 2388

ISMC 350 421 — 320 x 100 1242

—_ 12-0 129-2

—_ 16-0 139-2

ISMC 300 358 — 250 x 10-0 112:4

—_ 12:0 1163

- 16-0 124-1

Weight Sectional

Area

em?

137-35
142-35
152-35

130-38
13538
145-38

119-72
123-72
131-72

114-92
118-92
12692

215-16
236:16
268-56
304-16

158-16
164-56
177-36

143-14
148-14
158-14

Centre
of

Mean Thickness
of Flanges

Gravity  ———A——

Cix

cm

16:25
16-98
8-30

16-94
17-68
19-01

16-78
17-42
18-62

17-33
17-98
19-18

18-51
19-68
20-98
22:32

16-57
17-36
18-79

16:33
17-07
18-30

Top Bottom

mm mm
14-2 180
20-0
240
15-0 18-0
200
24-0
15-2 19-9
29
259
16-0 19-9
219 -
259
218 27-\
232 32-1
260 39-1
28-9 47-1
14:6 17-1
19:1
23-4
15-2 191
201
251
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

o TABLE XV SINGLE JOIST WITH CHANNEL
K AND PLATES ON THE FLANGES TO BE
R USED AS GIRDERS

g%‘l ( Continued )

Y
Extreme Fibre Gross Moments of Inertia Radius of Moduli of Section Maximum Maximum
Distances Gyration Altowable Allowable
e A / A “ Moment Shear
Cry &yy L lyy fyy Z,
— A - P
Whole  Top Flange Z, Z, M s
Section Only
cm cm tm? cmé cmt cm ~cm? cm3 kg-mx 103 kgx 103

2051 15-00 330281 82024 66314 773 2032:1 16106 254 268
19-98 350768 84628 66314 771 20662 17553 276

19-06 368832 89836 66315 7-68 21246 20402 324

19.77 12-50 31 8308 56566 40856 659 i 8610 1 5951 25-1

1922 334312 59170 40856 661 | 8913 17382 27 4

18-30 369482 64378 40857 665 19433 2019 4 3-8

19-86 125 28 360-0 38990 29634 571 1 6902 14280 225

19-42 299021 40323 29634 571 1 7161 1 5401 43

18-62 327933 42990 29635 571 17615 1 7608 277

19-28 10-00 27 350-1 30237 20881 513 | 5782 | 418-6 22-3

18-83 288020 31570 2088 ( 5-15 1 6017 15297 24|

18-03 3! Ste-l 34237 20882 519 i 643-1 | 7481 275

20-30 17-50 61 1149 17 947-3 118980 9-13 33010 30112 47 4 265
19-83 69 5795 19 8731 121585 910 35349 35095 553

19-63 828720 22 0054 126793 9-05 39507 42209 665

19-49 97 828-0 247107 132002 9-0i 43825 50200 791

20-24 17-50 393574 139146 10 5959 9-38 23756 1 944.3 306

19:65 41 9029 14 4607 10 5959 9-37 24139 21323 336

1861 46 583} 155530 10 5960 9-36 24790 25020 394

20-43 15-00 349419 88406 69505 7-86 21392 17107 269

19-93 369774 9 10t-0 6 950-5 7-84 21717 1 8551 29-2

19-06 407746 96218 6 950-6 7-80 22284 21393 337

Note | — The properties given in this Table are based on the gross area of the section.
Note 2 — The mean thickness of flanges is computed according to Note 2 in Table |l of IS: 800-1956.

Note 3 — The maximum allowable moment is computed on the basis of the allowable stress specified in 9.2.1 of IS : 800-1956
and gross modulus of section ( Z,) given in this Table.

Note 4 — The maximum allowable shear is computed on the basis of the allowable shear stress specified in 9.3.2 and the
effective sectional area defined in 20.6.2.2 of 1S : 800-1956.
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Y
. _ b ————y
TABLE XVI SINGLE CHANNEL WITH FU ;ﬁ y
. cll
ANOTHER CHANNEL ON THE TOP FLANGE *— —: —
h
! ell
I J
v
Nominal Composed of Weight Sectional Mean Thickness of
Size — A ~ per Area Flanges
Vertical Top Flange Metre —A ~
Channel Channel Top Bottom
hxb YC ti
Lt
mmx mm Designation Designation kg cm? mm mm
75%x75 ISMC 75 ISMC 75 13-6 17-34 83 73
75%75 ISLC 75 12-5 1593 76 73
100 x 100 ISMC 100 iSMC 100 18-4 23-40 8-4 75
100 x 100 ISLC 100 17-4 2172 78 75
125 125 ISMC 125 ISMC 125 25-4 32-38 9:2 81
125x 125 ISLC 125 234 29-86 8-6 8-l
125x 100 ISMC 100 209 27-89 10-0 81
125x 100 1SLC 100 206 2621 93 81
§50x 150 ISMC 150 ISMC i50 ns 4176 99 9-0
150 x 150 iISLC iI50 308 39-24 93 90
150x 125 ISMC 125 291 3707 10-4 90
150 x 125 ISLC 128 271 34 55 98 9:0
175x 175 ISMC 175 ISMC 175 382 4876 101 102
175x 175 ISLC 175 367 4678 95 10-2
175% 150 ISMC 150 385 45-26 10-5 10-2
175x 150 ISLC I50 335 42.74 99 10-2
175x 125 ISMC 128 318 40.57 R 10-2
175% 125 ISLC 125 298 38-05 10-5 10-2
200% 200 ISMC 200 iSMC 200 442 56:42 10-4 11-4
200 200 ISLC 200 427 5443 9-8 14
200% 175 ISMC 175 412 52-59 10-6 1i-4
200x 175 ISLC 175 397 5061 10-0 -4
200x 150 iIsMC 150 385 4909 1l H-4
200x.150 ISLC (50 365 46-57 f0-5 14
225x 225 I1ISMC 225 I1ISMC 22§ 518 66:02 10-8 24
225x 225 ISLC 225 459 63-54 10-2 124
225x 200 IsMC 200 48-0 61-22 11 12-4
225x 200 ISLC 200 465 §9-23 10-5 12:4
225% 175 ISMC 175 45-0 57-39 i1-4 12-4
225x 175 ISLC I75 435 55-41 10-8 12:4
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1 L

\ & Ji“.

Y
Extreme Fibre
Distances
” A Rl

C!! LT
om om
275 s-19
2-84 L0
3.50 697
3-66 674
434 866
4-56 8-38
4.54 843
473 817
$13 10-4}
$-36 10-12
535 10-15
$-61 983
576 123t
s.98 12-03
6-03 12:0]
6-29 11-69
6:33 11-67
6-62 11-32
6-39 14-22
6-60 13:95
669 13-88
692 13-59.
7-00 13:-54
719 i3-i9
7-10 16-04
7-33 1578
7-39 15-72
7-62 15-43
773 15-3¢4
798 15-03

Gross Moments of

Inertia
Lo 1y
cmé cmé
124-6 88-6
1178 787
3034 212-6
288-6 190-6
6636 4763
6339 4167
§25-2 246-¢
5978 2246
12353 881-7
1 189-Q 7995
11742 Si18-7
11242 4591
19623 ) 3443
18992 12694
18878 900-4
18179 818:2
1 8031 $37-4
17283 4778
29644 19597
28799 | 865-9
28565 ) 3637
27670 | 288-8
27522 919-8
26522 837-6
43997 28818
42966 2735}
42632 2 006-5
41465 19127
41134 14105
39902 13356

Radius of
Gyration

MWW
PO
ie

O
~4

»
vy
w

451
3-74
365

525
52
446
438
364
354

589
5-86
5:09
505
433
42

6-61
656
572
5-68
4-96
491

Moduli of Section

z,
——P e
em3 cm?
453 24.0
412 238
86-7 435
789 428
i52.7 767
1390 757
i37-6 742
126-5 731
2408 1187
2218 117-5
2193 1157
200-5 1143
3407 159-4
3178 157.8
3132 1572
289! 185-S
2847 154-5
261-0 152:7
463-9 208-5
4364 206-4
427-0 2058
3998 203-6
3931 203-3
3640 20i-0
620-1 2742
586-3 728
$§76-5 -3
544-4 268-7
531-9 2682
500-3 2654

Maximum
Allowable
Moment

24
2.4
24
23

23
23

4
4
41
41
40
40
( Continued)
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TABLE XVI SINGLE CHANNEL WITH

ANOTHER CHANNEL ON THE TOP FLANGE *

Nominal

( Continued )

Composed of

Size I
Vertical
Channe!
—t—
hxb

mm x mm Designation

250> 250 ISMC 250
250 250
250« 225
250 « 225
250 < 200
250 < 200

300 < 300 ISMC 300
300 . 300
300 x 250
300 x 250
300 < 225
300 x 225

350x 350 ISMC 350
350x 350
350« 300
350x 300
350x 250
350 < 250

400 x 400 ISMC 400
400 x 400
400 350
400 350
400x 300
400 x 300

Top Flange
Channel

Designation

ISMC 250
ISLC 250
ISMC 225
ISLC 225
ISMC 200
ISLC 200

ISMC 300
ISLC 300
ISMC 250
1ISLC 250
ISMC 225
ISLC 225

I1ISMC 350
ISLC 350
ISMC 300
ISLC 300
ISMC 250
ISLC 250

I1ISMC 400
ISLC 400
ISMC 350
ISLC 350
ISMC 300
ISLC 300

N

Weight

per

Metre

kg

608

584 .

56-3
544
525
510

716
689
662
638
61-7
598

842
809
779
752
725
70-1

98-8
95-1
91-5
882
852
823

Sectional

Area

cm?

77-34
7432
71-68
69-20
66-88
64-89

91-28
87-75
8431
81-29
7865
76-17

107-32
103-13
99-30
95-77
92-33
89-31

125-86
121-18*
116-59
112-40
108-57
105-04

L

Mean Thickness of

Flanges

- —
Top 3ottom

L Y
mm mm
16 141
10-6 141
11-4 14-1
10-8 14-1
-7 14-1
(RR 14-1
"7 13:6
10-8 13-6
12:0 136
1o 13:6
18 13-6
-2 136
i2:0 13-5
13 13-5
12-4 13-5
112 13-5
12-5 13§
s 135
12-4 153
148 15-3
12- 153
18 15-3
12.7 153
118 15-3
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS
_¢|y e A e w e g8 F. I W SN ) e 2 A o bao soms (NN I ]

c, IABLE AVI SINGLE CHANNEL WIIH
!L—-—--—AJ-L.—_—-_—LY ANIZANTLIED Z7L1AANINIEL AN "TLIE TZADELI ANLAE
a T AINVIFIER CITAININEL VIN 11 (VU TLANGE
h

5 &, ( Continued )
. |
.i: X
Y
Extreme Fibre Gross Moments of Radius of Moduli of Section Maximum
Distances Inertia Gyration Zrr Allowable
— A \ p A \ - - N Moment
Ces s 1y 1, fyy z Z M
cm cm em? emd tm cm? cm3 kg-mx 103
776 1796 63373 40359 7-22 8172 3530 53
812 17-49 51254 390686 728 7547 3s¢2 €3
815 17-49 60966 29137 6-38 7482 3485 5
83% i7-19 5950-5 27670 6-32 7088 3463 52
8:50 17:1 5909-4 20384 5-52 695-6 3453 2
873 i6-82 57526 i 944-6 5-47 6592 3409 5
9:06 21-70 107710 66734 855 11888 4964 74
937 21-30 10 4787 63587 851 11179 4920 74
9-56 21-18 10 3461 41276 7-00 1082-4 4892 73
995 20-66 9997-0 39983 7-01 10049 4838 73
10-04 20-60 9 958-6 3005-4 618 9918 483-5 73
10-32 20-26 972i-0 28587 613 9418 479-8 72
10.38 25-44 i7 1959 i0438-6 9-86 i 657-4 676-i iGi
10-65 25-09 16 852-7 97432 972 15829 6716 10-)
i0-95 2481 165539 67932 828 i5115 667-3 i0-0
1-30 24-37 16 110-6 6 478-5 822 14255 661-1 99
1i-55 24-16 159159 42474 678 13784 658-7 99
1196 23-65 153929 41181 679 12871 650-8 98
11-64 2922 262868 155876 113 22583 899-6 13-5
1194 2886 25829-2 144943 10:94 2 164-0 8949 13-4
12:36 28-45 252872 105128 9.50 20467 £88-7 133
12:67 28-07 247833 98174 9-35 1 9557 8830 13:2
13.03 773 243499 68674 7.95 1849.5 878.0 13:2
13:41 2726 23742-1 65527 790 17687 8697 130
Note | — The centros of gravity of both the channels lie in Y-Y axis.
Note 2 — The moment of inertia about Y-Y axis of the top flange area above the neutral axis can be computed by adding /.,
of top channe! and 4/, of vertical channel { see Table Ui for values of I, and 1, ).



ISl HANDBQOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XVil MOMENT OF INERTIA OF TWO ii

FLANGES PER CENTIMETRE WIDTH ABOUT
THE X-X AXIS X X

h
|
Thickness 90 10-0 n 1 14 16 18 20 p1) 25
of Each
Flange
mm
i
Depth Moment of Inertia in cm?
h
cm
75 319 363 409 45-7 559 669 788 9t-6 105-3 127-6
80 358 40-6 458 51-1 623 744 87-4 013 116:2 140-4
10-0 536 607 68-0 75-6 9i-4 108-3 126-3 1453 165-5 1979
128 £80-9 913 101-9 129 1357 159-7 185-0 2116 2395 2839
is0 1139 128-2 142-8 157-8 188-7 22101 2550 290-3 3272 385-4
160 | 1286 1447 161-0 1778 2124 2485 2861 3252 366-1 410-4
175 152-5 1713 1905 2101 2505 2932 3362 3816 428-7 502:6
200 19¢-7 2207 2451 2700 3210 3739 4287 4853 543-9 £35-4
25 246-5 2763 3065 3373 400-3 4653 532-4 601-6 6729 7839
25¢ 3020 3382 3745 4122 4883 5667 6474 730-3 8i5-6 3479
275 36314 406-3 4501 4944 585-1 €781 773-5 8716 9721 1127-6
300 4298 4807 532-2 584-4 6906 799-5 gii-i i 025-3 ii42-3 i 3229
120 4872 5447 6028 6616 7813 9039 10292 11573 12884 14904
325 5021 5613 6211 6817 8049 9309 10598 01916 13263 15339
350 580-1 648-2 7i7-0 786-6 927-9 10723 12198 13703 | 5240 1 760-4
490 7529 8407 929-3 10188 1 200-2 13851 15735 17653 1 960-7 22604
450 | 9482 1 058-2 t 1691 1281-0 1 5075 17379 19722 22103 2452-4 28229
500 1 166-0 13007 1 436-4 15732 1 849-8 21307 24159 2705-3 29991 34479
550 1 4063 15682 17312 1 895-4 2227+ 25635 2904-6 32503 36008 41354
600 [ 669-1 1 8607 20535 2247-6 26394 3036-3 34383 38453 42575 48054
630 1 837-6 20482 2260-1 24733 2903-6 33392 37801 42263 46779 53654
830 29453 32807 36177 3956-4 46386 5327-5 60321 67253 74343 8510-4
160G 4 581-5 51007 56219 6 145-2 71978 82587 93279 10 405-3 114911 13 135-4
1250 71330 79382 87459 9 556-2 11 184-3 128227 144717 16 130-3 17799-6 203229
160-0 11 6501 12 960-7 142745 155916 182354 20892-3 235623 262453 289415 330104
2000 18162-5 202007 222429 242892 283938 325(47 366519 408053 449751 512604
2500 28 3280 315007 346784 378612 442418 50 642-7 57 063-9 635053 699671 79 6979

Al _a - P
Nl = 10 vlat

L
o
Table by that width.

=]

the Moment of ingriia of two Flanges of a particular width, muitiply the vaiue obtained from the
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

% TABLE XVII MOMENT OF INERTIA OF TWO
FLANGES PER CENTIMETRE WIDTH ABOUT
X ,[ X THE X-X AXIS
h
28 k7 36 40 45 50 56 63 74 80 Thickness
of each
Flange
mm
Moment of Inertia in cm? Depth
h
cm
1522 188-6 229-6 2752 3392 411-5 5098 6416 8154 10463 75
167-0 206-2 250-0 298-7 366-8 4433 5472 6858 8666 11093 80
2330 2842 3407 402-7 488-2 5833 7107 8786 10977 13813 100
331-4 399-8 474-4 5552 6654 7865 9466 | 155-0 1 4234 17663 125
4472 5354 630-5 7327 870-8 10208 1217'% 14708 17935 22013 15-0
4985 595-3 6993 8107 960-8 11233 13356 1 6081 1951-5 23893 160
580-6 691.0 809-2 935.2 1 104-2 } 286-5 i 5234 18260 22080 26863 175
7314 866-6 10103 1627 { 365.8 15833 18643 22205 26668 32213 200
899-8 1 062-2 1 234-0 1 4152 I 595-2 1911-§ 22402 26544 31700 38063 2s
10856 12778 1 4801 16927 1973-2 22708 26511 31277 3717¢ 44413 250
i 289-0 15134 17488 19952 23i92 26615 30970 36404 43096 51263 s
) 509-8 17690 20399 232277 26932 30833 38779 41924 49459 58613 300
16991 i 9879 22890 26027 30128 34433 39878 46624 54844 64853 120
1748-2 20446 23536 26752 30954 35365 40938 47838 56266 66463 325
20040 23402 26897 30527 35258 40208 4 6447 54146 63517 74813 350
25682 29914 34295 38827 4 4708 50833 58515 67943 79350 93013 400
32024 37226 42593 48127 55282 62708 71983 83315 96958 143213 450
3 906-6 45338 51791 58427 6698-2 75833 86851 100262 11 634-1 13 5443 S6-0
46808 54250 61889 69727 7 980-8 90208 103119 118784 137499 159613 550
55250 63962 72887 82027 93758 10 583-3 120787 138881 16 0432 18 5813 60-0
60652 70174 79918 89887 10 266-8 115808 13 206-0 151695 175044 202493 630
96018 trost-o 125879 141227 16 080-8 18083-3 205459 235019 269914  3106i3 800
147986 17 045-8 193271 2{ 6427 245858 275833 31253} 356357 407796 467413 100-0
228696 26 301-8 297761 332927 377482 422708 47787} 543467 62006 708413 125-0
371090 426202 48 1847 538027 609008 680833 768147 87157\ 99 1842 1129813 160-0
575826 660698 74623\ 832427 941108 105083-3 1183891 1341047 1523206 173 i41-3 2000
894746 102581'3 1I1S771-1 1290427 (457482 1625833 182957-1 206 964-2 2347(6-1 266 343 2500

Note — To obtain the Moment of Inertia of two Flanges of a particular width, multiply the value obtained (rom the
Table by that width.
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TABLE XVII MOMENT OF INERTIA OF ONE
WEB PLATE ABOUT ITS X-X AXIS ““"""!
|
Thickness 60 70 80 90 10-0 ] ] 12
t
mm
Depth Moment of !nertia in cm¢
a
cm
80 256 299 341 384 427 469 512
100 50-0 583 667 75-0 833 817 100-0
25 877 1139 1302 1485 1628 1790 1953
160 2048 2389 2731 3072 3413 3755 4096
209 400-0 4667 5333 €000 6667 7333 800-0
250 7612 9i!-5 1 0417 11719 13021 14323 i 562:5
320 16384 19148 21845 2457-6 27307 30037 32768
40 320060 37333 42667 48000 53333 58667 6 400-0
50-¢ 6 25C-0 72917 83332 93750 104167 11458-3 12 500-0
630 12502-4 14 586-1 16 6698 18753-5 208372 229211 250047
80-C 25600 0 2% 8667 341333 38 400-0 42 6667 46 933-3 51 200:0
1000 50 000-0 58 3233 66 6667 75 000-0 833333 91 6667 100 000-0
i35-0 97 8562 it3 9323 136 2083 {48 484-4 i62760-4 i790365 1953125
1600 204 8000 2389333 273 0687 307 200-0 341 3333 375 4667 409 600-0
2C0-0 400 000-0 466 €667 §33 3333 600 000-0 666 6667 7333333 800 000-0
25¢-¢ 781 250-0 9i14583 1 041 6667 11718750 } 302 083-3 } 4322917 1 562 5000
Thickness 14 13 18 20 7 25
4
mm
Depth Moment of Inertia in cmt
h
cm
80 597 68-3 768 853 939 i067
10-0 1167 133-3 150-0 166-7 1833 2083
128 2279 260-4 294-6 3255 358-1 4069
16-0 4779 5461 614-4 6827 7509 8533
200 9333 10667 1 200-0 13333 1 4667 1 6667
250 i 8229 20833 213438 2 604-2 28646 32552
320 38229 4369 49152 54613 60075 68267
400 7 4667 85333 9 600-0 10 6667 117333 133333
500 {45833 16 666-7 187500 208333 229167 26 0417
63-0 291722 333396 37 507-0 41 674-5 45 842-0 52 093-1
300 597333 68 2667 76 800-0 853333 93 8667 106 6667
100-0 116 6667 1333333 150 000-0 166 6667 183 333-3 208 3333
1250 227 864-6 2604167 292 968-8 3255208 3580729 406 901-0
160-0 477 8667 -46 133-3 6144000 682 6667 750933-3 853 3333
2000 9333333 ) 066 6667 i 200 000-0 I 333 333-3 | 466 666-7 1 666 666-7
2500 i 8229i67 2 083 333-3 22343750 2604 1667 28645833 32552083
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES) 6

v
Composed of Weight Sectional Mean
s h - per Area Thickness
Web Plate Filange Angles Flange Plates Metre of
: A — ‘ A a Flanges
Width Thickness Width Thickness
AvBxt w q t,=10
mm mm mm mm mm mm mm kg cm? mm
800 12.0 150 x 150 x 18-0 400 00 2348 9916 18-0
' 12.0 3102 395-16 260
6.0 3383 42716 300
20-0 360-4 459-16 340
250 3918 499-16 390
‘320 435-9 555-16 460
40-0 486-0 519-16 54.0
800 [2-0 150 x 150 « 18-0 $00 30 2348 299:16 18-0
120 3290 419-16 23-2
16-0 360-4 45916 272
200 3918 49916 312
250 4314 549-16 362
320 486-0 619-16 432
40-0 518-8 699:16 512
800 16-0 150 x 0 x 18-0 400 " 00 260-0 33116 18-0
12:0 3353 427-16 26-2
16-0 360-4 459-16 302
20-0 3856 491-16 34-2
250 4170 531-16 392
32:0 4609 587-16 452
40-0 Sit-2 651-16 542
800 16-0 150 x 150 x 180 500 00 2600 331-i6 18:0
12-0 3542 451-16 234
16-0 3856 49116 27-4
200 4170 $31-16 314
250 456-2 58116 364
320 5112 651-16 434
40-0 574-0 731-16 5(-4
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

Distance Gross Moments of Radius Modulus Maximum Maximum
of Inertia of of Allowable Allowable
Extreme Gyration Section Moment Shear
Fibre
~ A N
Crx hix by Tyy Zix M S
<m cmit em? cm cm? kg-mx 10 kg x 103
400 3131618 92456 5-56 78290 1174 90.7
412 471 4159 22 0456 ’ 747 ‘ H 442-) 171-6
416 526 2631 263122 785 126506 1898
420 582 1752 305789 8-16 138613 2079
425 653 5785 359122 848 153783 2307
432 756 403-6 433789 8-84 175093 2626
440 878 068 5 S1 9122 916 . 199561 299-3
40-0 3131618 92456 556 78290 1175 907
412 5109794 342456 9-04 12 402-4 186-0
416 5§79 538 4 425789 963 139312 209-0
420 649 428-5 509122 1010 154626 2319
425 7386827 613289 1057 17 3808 2607
432 867 2141 759122 1107 200744 3011
440 10192952 925789 151 231658 3475
400 3302285 96742 540 82557 123 -8 1210
412 488 482-¢ 224742 7-25 118564 1778
416 543 3297 267408 7-63 130608 195-9
420 5992418 310075 795 142677 2140
42-5 670 6452 363408 827 17799 2367
432 773 4703 43 80/-5 8-64 17 904-4 2686
440 8951352 523408 897 20 3440 3052
40-0 330 2285 96742 540 82557 1238 121-0
412 528 046-| 346742 877 128167 192-2
41-6 596 605-0 43 007-5 9-36 14 3415 2§51
420 666 4952 513408 9-83 158689 2380
425 7557493 617575 10-31 177823 2667
432 884 2808 763408 1083 20 4695 3070
440 1836 361-8 93 007-S 11-28 235837 3533

( Continued )
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS T
(WITH FLANGE PLATES) Cu
(Continued) X— ‘+—X

Cix

—

Composed of Weight Sectional Mean
- —A \ per Area Thickness
Web Plate Flange Anglas Flange Plates Metre of
- —A \ I - ~ Flanges
Width Thickness Width Thickness
AxBxt w a L=t
mm mm mm mm mm mm mm kg cm? mm
I 000 12:0 150  x 150 x 180 400 0-0 2537 32316 18-0
12:0 3290 419-16 260
16:0 354-2 451-16 300
200 3793 483-16 340
2590 4107 52316 . 390
320 4546 579 16 460
400 504-9 64316 540
1 000 12:0 150 x 150 x 180 500 00 2537 32316 180
12:0 3479 443-16 232
16-0 3793 48316 272
200 4107 523-16 3i2
250 449-9 573-16 362
320 5049 643-16 432
40-0 5677 723-16 512
1 000 16:0 150 x 150 % 180 400 0-0 285-1 363-16 18-0
12:0 360-4 459-16 262
160 385-6 491-16 302
20-0 4107 523-16 342
25:0 442.1 56316 392
320 486-0 619-16 462
40-0 536-3 683-16 54-2
1 000 160 150 x 150 x 180 500 0-0 285-1 363:16 18-0
12:0 3793 483-1% 23-4
16-0 4107 523-16 27-4
20-0 4421 56316 34
150 481.3 613-16 364
320 5363 683-16 43-4
40-0 599-1 763-16 S1-4
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

<1

— b

2,,

Distance
of
Extreme
Fibre

ell

&m

50-0
512
51-6
520
§2-5
532
540

50-0
512
51-6
520
8§25
532
540

50-0
512
516
520
525
532
540

500
512
51-6
520
525
532
540

TABLE XX PLATE AND ANGLE GIRDERS

(WITH FLANGE PLATES)
(Continued)

Gross Moments of

Inertia

emi

527 009-0
7728151
857 358-2
943 2224
10524257
| 208 8428
13927157

527 009-0
834 2666
939 9456
1 047 2757
11837799
13793013
1609 1424

560 3424
806 148-4
890 691-6
976 5557
1 0857590
12421762
1 426 0490

560 3424
867 600-0
973 2789
1 080 609-0
1217 1132
14126346
| 642 4757

/.V}‘

cmé

92484
220484
263154
305818
359151
433818
519151

9248 4
34248 4
425818
50915-)
613318
759151
925818

96810
224810
267477
31 0i43
36 3477
438143
523477

9681-C
346810
430143
513477
617643
76 3477
930143

Radius
of
Gyration

m

535
725
7-64
796
829
865
898

535
879
939
9-87
10-34
10-86
hi-31

516
7-00
7-38
770
803
84|
875

516
8-47
9.07
9.55
10-04
10-57
11-04

Modulus
of
Section

zl‘
cm?

10 540-2
150940
16 6155
181389
20 0462

Taame

257910

105402
16 294-3
182160
201399
225482
259267
297989

112069
157451
17 2615
187799
20 681 -1
233492
26 4083

112069
17 3520
19 465-6
216122
2413423
282527
328495

Maximum
Allowable
Moment

M
kg-mx 103

1581
2264
2492
2721
3007
3408
3869

1581
2444
2732
3021
3382
3889
4470

1681
2463
2589
2817
3102
3502
396-1

168-1
260-3
2920
3242
3651
4238
4927

Maximum
Allowable
Shear

kgx 103

1134

1134

1512

151-2

( Continued ) '
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151 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

(Continued)

Composed of Weight Sectional Mean
- - S per Area Thickness
Web Plate Flange Angles Flange Plates Metre of
p A ‘ A ~ Flanges
Width Thickness Width Thickness
A~ Bxt w a =1
mm mm mm mm mm mm kg cm? mm
i 250 12:0 X 15 x 180 400 00 2772 35316 18:0
12-0 3526 449-16 26-0
160 3777 481-16 300
20-0 402-8 513-16 340
25-0 4342 55316 390
32-0 4782 60916 46-0
400 528-4 673-16 54-0
| 250 12-0 X 150 X 18-0 500 0.0 2772 353-i6 18-0
12-0 3714 47316 232
16-0 402-8 513-16 27-2
200 4342 553-16 312
25-0 4735 603-16 362 .
320 5284 67316 432
400 5912 753-16 512
1250 16-0 x 150 x 180 400 00 3165 40316 18-0
12:0 3918 499-16 262
16:0 417-0 531-16 302
20-0 4421 56316 342
250 4735 603-16 392
320 517-4 65916 462
40-0 5677 72316 542
1250 160 x 150 x 180 500 0-0 3165 403-16 180
120 4107 523-16 234
16-0 442.] 563-16 27-4
20-0 473-5 603:16 314
250 5127 65316 364
32:0 5677 723:16 434
40-0 6305 803-16 514
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDEKS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

( Continued)
Distance Gross Moments of Radius Modulus Maximum Maximum
of Inertia of of Allowable Aliowable
Extreme Gyration Section Moment Shear
Fibre
Ve A N
€. Ly Iy Iy Z,, M s
cm cmd cmé cm cm?d kg-mx 103 kgx 108
62-5 8857693 92520 5-12 141723 212-6 1418
637 1 268 015-3 220520 7-01 19 906-0 298-6
641 | 398 6785 263187 7-40 21 820-3 227-3
64-5 1 5309826 305854 772 237362 3560
650 1 698 6859 359187 8-06 261336 3920
657 1 937 8431 43 3854 844 29 4953 442-4
665 2217 4759 519187 878 . 333455 500-2
625 885 769-3 92520 512 141723 212-6 141-8
63-7 | 363 5769 342520 8-51 21 406-2 3214
641 1 526 9058 42 5854 91 238207 3573
64-5 1 692 2859 509187 959 262370 393-6
65-0 1901 9151 61 3354 10-08 29 260-2 438-9
657 22008615 759187 10-62 334987 5025
665 2 550 402-6 92 5854 11-09 383519 575-3
62-5 950 873 -4 9 6895 490 152140 2282 189-0
637 13331195 22 489-5 671 209281 3139
641 | 463 782-6 267562 7-10 228359 3425
64-5 1 596 086-8 3i 0229 7-42 24 7455 372
650 1 7637901 363562 7.76. 27 1352 407-0
65-7 2002 9472 438229 815 304863 457-3
665 2 282 580 | 52 3562 8-51 343245 5149
625 9508734 9 689-5 4-90 152140 2282 189-0
637 1428 681-0 346895 796 224283 3364
64-1 1 592 010-0 43 0229 874 24 8363 3725
64-5 1757 3901 51 3562 923 27 2464 408-7
650 1 967 019-3 617729 972 302613 4539
657 22659657 76 3562 10-28 34 4896 517-3
66-5 26155068 930229 10-76 393309 590-0

( Continued )
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

( Continued)

Composed of

Web Plate
Width Thickness
mm mm
| 600 12-0
1 600 12-0
| 600 12:0
1 600 16-0

Flange Angles

Flange Plates

A

Is

Width
AxBxt
mm mm mm mm
150 x 150 x 18-0 400
150 X 150 X 18-0 500
200 x 200 X 18-0 500
150 X 150 X 18-0 400

Thickness

0-0
12:0
16:0
200
250
320
400

00
12:0
16-0
200
250
320
40-0

00
12:0
160
200
250
32:0
400

0-0
120
16:0
200
250
320
400

N

Weight
per
Metre

kg

10-2
3856
4107
4358
467 2
5412
5614

3102
404-2
4358
4672
5065
5614
6242

3668
461-0
492-4
5238
5630
618-0
6808

360-4
4358
4609
486-0
517-4
561-4
§11-6

Sectional
Area

39516
49116
52316
55516
595 16
65116
715-16

395 16
515-16
555-16
£95-16
645-16
715-16
795-16

467 24
58724
627-24
66724
717-24
78724
86724

45916
555-16
58716
619-16
659-16
715-16
77916

Mean
Thickness
of
Flanges

=4
mm

18-0
260
300
340
3%-0
46-0
540

18:0
232
272
312
362
432
512

18-0
28
308
348
398
468
54.8

180
262
302
342
392
462
54-2
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

1 TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

X— ‘-‘*r“ ( Continued )

2,

L |

v
Distance Gross Moments of Radius Modulus Maximum Maximum
of Inertia of of Allowable Allowable
Extreme Gyration Section Moment Shear
Fibre
~ —A N

e, o N y ., Z,, M S

cm cmt cmd tm em? kg-m ¥ 103 kgx 103
80-0 1 575 5426 92574 4-84 ) 196943 21954 181 -4
812 2 199 2047 220571 ' 670 27 083-8 4063

816 24112358 26 3238 709 29 549-5 443-2

82.0 2625 3559 30 590-4 7-42 320165 480-2

82-5 2 8959592 359238 777 351025 5265

832 32803524 433904 8.16 394273 591 -4

840 3727 6492 519238 852 - 44 3768 6657

80-0 1 575 542-6 9 257-1 4-84 19 6943 2954 1814
812 23551202 342571 815 290039 4351

8i6 26201591 42 5904 876 321098 4816

82:0 2 887 809-2 50923-8 925 352172 3283

82§ 3226 0634 61 3404 975 391038 586-6

83-2 3706 5548 759238 10-30 44 5499 6682

84-0 42656759 92 590-4 10:79 507819 7617

800 I 943 097-8 20992-2 670 24 2887 3643 1814
812 27226754 459922 885 335305 303.0

86 2987 7143 54 3256 93 366141 549.2

82-0 32583644 62 6589 9-69 396996 595-5

825 35936186 730756 10-09 43 5590 6534

83-2 40741100 87 6589 10-55 48 9677 734.5

840 46332314 104 3256 10-97 55 157.5 827-4

80-0 17120759 9704-S 4-60 21 4009 3210 2419
812 23357380 22 5015 637 287652 4315

8t-¢6 2547 769} 267682 675 312227 4683

820 27618892 310348 7-08 336816 505-2

825 3032 492:6 363682 743 367575 551 -4

832 34168857 438348 7-33 4] 068-3 616-0

84-0 38641826 52 368-2 8-20 46 002-2 690-0

(Comtinued)
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1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

( Continued )

Composad of

Web Plate
Width  Thickness
mm mm
{ 600 16-0
1 600 16-0
800 12-0
800 12-0

Flange Angles

Flange Plates

P

‘Width
AxBxt

A

mm mm mm mm

150 X 150 x 18-0 500

200 < 200 x 180 500

200 x 100 x 150 500

200 x 100 x 150 550

Thickness K

00
120
16-0
20:0
250
32:0

.40

00
12:0
16-0
200
250
320
400

00
12-0
16-0
20-0
250
320
40-0

0-0
12-0
16-0
20-0
250
320
40-0

Weight
per
Metre

kg

360-4
454-6
4860
5i7-4
5567
6116
674-4

4170
5t1-2
5426
574-0
6133
668-2
7310

209.7
3039
3353
3667
4059
4609
5237

2097
3133
3478
382 4
4256
4860
555-1

Sectional
Area

em?

459-16
579-16
619 16
65916
70916
779-16
859:16

53124
651-24
691-24
731-24
781-24
851-24
93124

26712
3g7-12
42712
46712
517-12
587-12
667-12

267-12
399-12
443-12
487-12
542-12
619-12
707-12

Mean
Thickness
of
Flanges

tc =
mm

18-0
234
274
34
364
434
Si4

18-0
270
310
350
400
470
550

124
244
284
324
374
4“4
524

12
232
272
2
362
432
512
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Koo o

Distance
of
Extreme

Fibre

Exr
<m

800
8i-2
816
820
825
832
840

800
812
8l-6
820
825
832
84-0

400
412
416
420
42-5
432
440

40-0
412
416
420
425
432
440

]

S
H

}.___

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

Gross Moments

of
Inertia

" N

cm?

17120759
2491 6535
2756 692-4
30243426
3362597
38430882
4 402 2092

2079 631-1
2859 2087
31242476
33918978
37301519
42106434
47697644

296 6368
494 454 -4
5630134
6329035
7221577
850 6891
0027702

296 636-8
5142362
589 651-0
666 530-2
7647098
906 094-3
1073 383-5

I}’Y

cmt

97015
34701-5
430348
513682
61 7848
76 3682
930348

217185
46 7185
550518
63 3852
738018
88 3852
105 054 -8

173711
42371
507045
590378
69 4545
840378
100 7045

17 3711
50 6461
617378
728295
86 694-1
106 104-5
128 287-8

( Continued )
Radius Modulus
of of
Gyration Section
fyy zZ,
cm cm3
4-60 21 4009
774 30 685-4
834 337830
883 368822
933 407587
990 46 1910
10-44 524073
639 259954
8.47 352119
892 382873
931 41 3646
972 452140
1019 50 6087
10-89 567829
8-06 7 4159
10-46 120013
10-90 135340
1124 150691
11-59 16 9919
11-96 196919
12:29 227902
8-06 7 4159
11-26 124815
11-80 14 (743
12:23 158698
12-65 17 993-2
13-09 209744
13-47 24 395¢1

Maximum
Allowable
Moment

kg-mx 10%

3210
4603
506-7
5532
6i1-4
6929
7861

389-9
528-2
574-3
6205
678-2
7591

8517

12
1800
2030
2260
2549
2954
3419

-2
1872
2126
138.0
2699
3146
3659

Maximum
Allowable
Shear

kgx 103

2419

2419

90-7

90-7

( Continued )
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151 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

( Continued )
Composed of Weight Sectional Mean
~ A S per Area Thickness
Web Plate Flange Angles Flange Plates Metre of
— —A S - - n Flanges
Width  Thickness Width Thickness
AxBxt w a t=1t
— \
mm mm mm mm mm mm mm kg cm? mm
800 16:0 200 x 100 x 150 500 00 2348 299-12 125
' 1o 329-0 419-12 245
16-0 360-4 459-12 285
20:0 3918 499-12 325
250 4311 54912 375
32:0 486-0 619-12 445
- 40-0 5488 69912 52-5
800 160 200 x 100 X 15-0 550 0-0 2348 29%-12 11-3
12.0 3384 43102 233
16-0 3730 475-12 273
200 407-5 519-12 313
250 4507 574-12 363
320 Sti-l 65112 433
40-0 580-2 739-12 51-3
1 000 12-0 200 X 100 X 15-0 500 0-0 228-5 29112 12-4
12:0 3227 411-12 24-4
16-0 3541 451-12 284
20-0 385§ 491-12 324
250 4248 541-12 374
320 4797 611-12 44-4
40-0 5425 69112 52-4
1 000 12:0 200 x 100 x 15-0 550 0-0 2285 29112 -2
12-0 3321 42312 232
16-0 3667 46712 272
200 401-2 S5H-12 312
250 444-4 566-12 362
320 504-8 643-12 432
40-0 5739 731-12 512
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Distance
of
Extreme
Fibre

€xx
wm

40-0
41-2
416
420
425
432
440

40-0
41-2
4i-6
420
42-5
432
440

50-0
51-2
51-6
52:0
525
532
54-0

500
512
5i-6
520
525
$32
540

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

Gross Moments of

lnertia
— 4= =
bix by
cmé em?
3137035 179263
5115214 42 926-3
580 080-0 $i259-6
€49 9702 59 5930
739 2243 70 009-6
867 7558 84 5930
10198368 1ot 2596
3137035 17 9263
531 3029 512013
6067177 622930
683 5968 73 3846
781 776-4 87 2492
923 161-0 106 659-6
1 090 450-2 128 843-0
491 847\ 17 374-0
799 1047 42 3740
904 7836 50707 -4
10121138 59 0407
11486179 69 457 -4
1 344 139-4 84 0407
1 573 9804 100 707 -4
491 8471 17 3740
829 8305 $0 6490
946 077-3 617407
1 064 140-4 728324
12142980 86 6969
1 429 368-6 106 107-4
1 6821938 128 2907

( Continued )
Radius Modulus
of of
Gyration Section
Ty Z,,
cm ecm?
774 78426
10-12 124156
10-57 139442
10-93 154755
11-29 17 3935
1169 20 0869
12-03 23 1781
774 78426
10-90 128957
1145 14 584-6
11-89 16 276:1
1233 18 394-7
1280 21 3695
13:20 247830
7 98369
10-18 15 607-5
10-60 17 5346
10-96 19 4637
1-33 218784
173 252658
1207 29 147-8
73 98369
10-94 16 207-6
11-50 183348
1194 20 4642
12-38 231294
12-84 268678
13-25 311517

Maximum
Allowable
Moment

kg-mx 103

1i7-6
186-2
2092
232-1
2609
3013
3477

t17-6
193.4
2188
2441
2759
3208
g

1476
234-1
263-0
292-0
3282
379-0
4372

147-6
243-1
275-0
307-0
3469
403-0
4673

Maximum
Allowable
Shear

kgx 103

121-0

121-0

113-4

1134

( Continued )
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ISt HA*'NROOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS

(WITH FLANGE PLATES) Cu
( Continued )

Composed of Weight Sectional Mean
’ A —= per Area Thickness
Web Plate Flange Angles Fiange Plates Metre of
s - \ r A ) Flanges
Width  Thickness Width Thickness
AxBxt w a te=l
- -
mm mm mm mm mm mm mm kg em? mm
} 000 16-0 200 x 100 x 150 500 0-0 2599 33t-12 12-5
) 120 3541 451-12 24-5
16-0 3855 491-12 28-5
200 416-9 531-i2 328
250 456-2 581-12 375
- 320 501-1 651-12 445
40-0 5739 73112 52:5
) 000 16-0 200 X 100 x 150 550 0-0 2599 33142 113
‘ 120 3635 463-12 233
16-0 3981 507-12 273
200 432-6 55812 33
250 4758 606-12 363
32-0 536-2 68312 433
40-0 605-3 77412 51-3
1250 120 200 x 100 x 150 500 0-0 2521 321412 124
12-0 3463 44112 244
16-0 3777 481-12 284
20-0 4091 521-12 324
250 4483 S71-12 374
32,0 503-3 64112 444
40-0 5661 72112 524
1,250 120 200 x o x 150 550 00 2521 32112 -2
120 3587 453.12 232
16:0 3%0-2 497-12 272
200 4248 54112 312
25-0 468-0 596:12 362
32.0 528-4 67312 43-2
400 597-5 76142 512
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTICONS USED AS GIRDERS
Y
! - A NN ™ \VAV4 1 A Y r—- A AP~ A M1/t ™ Pl 2 Y Y all oY el
TT | ABLE A FLAIE AND ANGLE GIKDERYS
c (\A/ITLd E1 ANICCE DI ATECH
u xx \VVIIII I /M\INNJ L ILI'\ILJ’
X— ,-—*-'%‘X ( Continued )
rﬁ ell
in |
i L
Y
Distance Gross Moments of Radius Modulus Maximum Maximum
of Inertia of of Allowable Allowable
Extreme Gyration Section Momsent Shear
Fibre
ext lxx Iyy ’yy Zxx M s
cm cm? cmd cm em? kg-mx 103 kgx 103
50-0 525 180-4 179331 736 10 5036 157-6 1512
512 832 4380 429331 9-76 16 258-6 2439
816 9381170 51 2665 10-22 18 180-6 2727
520 | 045 447 -1 595998 10-59 201048 3016
528 11819583 700168 10-98 225134 3377
532 1 377 4727 845998 11-40 258923 388-4
550 i 607 3138 101 2665 HEd 29 7654 4465
50 5251804 17 9331 736 105036 157 ¢ 1512
51-2 863 163-8 512081 10-52 16 858 7 2529
516 979 4106 622998 11-08 189808 2847
52.0 | 097 473-8 733915 bi 54 21 1053 3166
525 1247 628 4 87 256-0 12-00 237644 3565
532 ) 4627019 106 666-5 12-50 27 4944 412-4
540 17155271 128 8498 1295 317690 4765
62-S 8182999 17 377-6 7-36 130928 196 4 141-8
637 1296 1075 423776 9-80 20 347 | 3052
641 1 459 4365 507110 10:27 22768 | 3415
645 16248166 59 0443 10-64 25 1910 3779
65-0 | 8344458 69 461-0 11-03 282222 4233
657 21333922 84 0443 11.45 324717 4871
665 24829333 1007110 1182 37 3373 560-1
625 8182999 173776 7-36 130928 196-4 141-8
63-7 1 3438883 50 652:6 10-57 21 097-1 3165
64-1 1 523 550-1 617443 114 217683 3565
645 1 705 4683 728360 1§60 26 441 -4 396
65:0 1 936 0604 86 700-5 12.06 297855 4468
657 2264 901 -4 106 111-0 12:56 344734 517!
665 2 649 3966 128 2943 12-98 398406 597-6

( Continued )




ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX

(WITH FLANGE PLATES)

( Continued )

Composed of

Web Plate Filange Angles
Width Thickness
AxBxt
mm mm mm mm mm
1250 160 200 x 100 x 15-0
1250 16-0 200 x 100 x 15-0
} 600 12-0 200 X 100 x 15-0
! 600 12-0 200 x 150 x 18:0

Flange Plates

N

Width

550

500

Thickness

mm

0-0
12:0
16-0
20-0
250

-32:0
40-0

0-0
12-0
16-0
20-0
25-0
320
40-0

0-0
12-0
16-0
200
250
320
400

00
120
16-0
200
250
320
400

N

ATE AND ANGLE GIRDERS

Weight
per
Metre

kg

2913
3855
4169
4483
487-6
5425
605-3

291-3
3949
4295
464-0
5072
567-6
6367

2850
3792
410-6
4420
481-3
536-2
599-0

3384
4326
464-0
495-4
5346
589-6
6524

Sectional
Area

cm?

371412
491-12
53112
571-12
62112
691-12
77112

37i-12
503-12
547-12
59112
646-12
723-12
8il-12

363-12
483-12
52312
563-12
613-12
683-12
763-12

431-04
551-04
591-04
631-04
681-04
751-04
83104

Mean
Thickness
of
Flanges

f‘:_‘[t
mm

125
245
285
325
375
445
525

13
233
273
313
363
433
51-3

12-4
244
284
324
374
444
524

14-8
268
o8
348
398
468
548

t’q:\



SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

625
637
64-1
64-5
65-0
65-7
665

625
637
64|
645
650
657
665

80-0
812
8i-6
82-0
825
832
840

800
81-2
816
820
825
832
840

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

Gross Moments of
Inartia
’xx 'yy
cmé emé

883 4041 179447
13612117 429417
1 524 540-6 512750
1 689 920-8 59 608-3
1 899 5499 70025-0
2198 4964 84 6083
2548037 4 101 275-0

883 404-1 17 9417
I 408 992-5 512167
i 588 654-3 623083
17705724 73 400-0
200! 1645 87 264-0
23300056 106 676-0
2714 500-8 128 858-3
1 446 0219 17 3827
2225 599-5 4213827
24906385 507i6-0
2758 2886 590493
309 5428 69 466-0
3577 0342 840493
41361553 1007160
1 800 662-2 20 940-5
2580 239-8 45 940-5
28452787 54273 8
31129289 62 607-2
3451 1830 730238
3931 6745 87 607-2
44907955 1042738

( Continued )

Radius Modulus

of of
Gyration Section

'yy zxz

cm ems
695 141345
938 21 3691
9-83 237838
10-22 26 200-3
10-62 292238
1106 . 33 4627
1146 383164
695 14 1345
10-09 221192
10-67 247640
H-14 27 4507
11-62 307871
1218 354643
12-60 408196
692 18 075-3
937 27 0489
985 30522:5
10-24 336377
10-64 37 5339
1109 429932
11-49 49 2399
697 22 508-3
913 317764
9-58 34 868-6
9:96 37 962-5
10-35 4] 8325
10-80 47 2557
1120 53 4619

Maximum
Allowable
Moment

M
kg-mx 108

2120
3205
3568
393-0
4384
501.9
5747

2120
KXIR
3718
4118
461-8
5320
6123

27}
411
4578
504-6
5630
6449
7386

3376
476-6
5230
569-4
627-5
708-8
8019

Maximum
Allowable
Shear

kg x 103

189-0

189-0

{ Continued )
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1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIUNS

TABLE XX PLATE AND ANGLE GIRDERS 1

(WITH FLANGE PLATES) Cu
( Continued ) X— ——*x

Y
Composed of Weight Sectional Mean
- A \ per Area Thickness
Web Plate Flange Angles Flange Plates Metre of
- ~A- S - - \ Flanges
Width Thickness Width Thickness
AxBxt
r A S w a t=U
mm mm mm mm mm mm. mm kg em? mm
1 600 12-0 200 x 100 x 15-0 5§50 00 2850 36312 -2
12-0 3887 495-12 232
16:0 4232 539-12 272
- 200 4577 583-12 32
250 5009 63812 362
320 5614 71542 43-2
40-0 630-4 80312 si2
1 600 12-0 200 X 150 X 18-0 550 0-0 3384 431-04 135
12-0 442.0 563-04 255
16-0 4765 60704 295
20-0 SHi-d 651-04 335
250 554-2 706-04 385
320 6147 783-04 455
40-0 6838 871-04 535
I 600 160 200 x 100 x 15-0 500 00 3353 42712 12-5
12:0 4295 54712 245
16-0 4609 587-12 285
200 4923 627-12 325
250 531-5 677-12 375
320 5865 74712 445
40-0 649-3 827-12 523
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Distance
of
Extreme
Fibre

80-0
812
8i-6
82-0
82.§
832
84-0

80-0
812
8l-¢
820
825
832
84-0

80-0
81-2
8i-6
82:0
82.5
832
84.0

TABLE XX PLATE AND ANGLE GIRDERS
(WITH FLANGE PLATES)

Gross Moments of

Inertia
~ A ™
I ™
cmé cmi
1 446 0219 17 382.7
2 303 557-3 50 657-7
2 595 1004 617493
2 889 5153 728411
3261 594-8 86 7056
37901354 106 116-0
4 405 168-6 128 2993
1 800 662-2 20 940-5
2658 1976 51 245-5
2949 740-4 653072
3 244 1555 76 3988
36162351 90 2634
41447757 109 6738
4759 8089 131 857-2
1 582 555-3 17 953-6
2362 1329 429536
2627 171-8 51 2869
28948219 59 6203
3233 076-) 70 0369
37135675 84 620-3
4272 6886 101 286-9

( Continued)
Radius Modulus
of of
Gyration Section
Ty Z,,
ecm cm?
692 180753
10-12 28 3689
10-70 318027
I1-18 352380
11-66 + 39 5345
12:18 45 5545
12-64 52 442-5
697 22508-3
9-54 327364
1037 361488
10-83 39 562-9
131 438332
11-83 49817-0
12-30 56 664-4
6-48 19781-9
8-86 29 090-3
9-35 321957
9-75 353027
10-17 391888
10-64 44 634-2
11-07 50 865-3

Maximum
Allowable
Moment

kg-mx 103
2741
4255
477-0
528-6
593-0
683-3
7866

3376
491-0
542-2
5934
6575
747-3
850-0

2967
4364
4829
5295
5878
6695
7630

Maximum
Allowable
Shear

kgx 103

1588

158-8

2117

( Continued )
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1S! HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XX PLATE AND ANGLE GIRDERS T
(WITH FLANGE PLATES) Con
( Continued) — __+x

Y
Composed of Weight Sectional Mean
- A ) per Area Thickness
Web Plate Flange Angles Flange Plates Metre of
’ A \ ’ A \ Flanges
Width  Thickness Width Thickness
AxBxt w a to=1t
r A Al
mm mm mm mm mm mm mm kg cm? mm
1 600 i6-0 200 x 150 X 18-0 50¢ 00 3886 495-04 150
12:0 4828 615-04 27-0
16-0 5142 655-04 30
20-0 545-6 695-04 35-0
250 5849 745-04 40-0
-320 6398 815-04 470
40-0 702-6 895-04 55-0
1 600 160 200 X 100 X 15-0 550 00 3353 42712 -3
12-0 4389 559-12 233
16-0 4734 603-12 273
200 508-0 647-12 33
150 5512 702:12 363
320 6116 77912 433
40-0 680-7 867-12 513
1 600 16-0 200 x 150 x 18-0 550 00 3886 495-04 13-6
12:0 4922 627-04 25-6
16-0 5268 671-04 296
20-0 5613 715-04 336
250 6045 770-04 38-6
320 664-9 847-04 45-6
40-0 7340 935-04 536
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Y
Cee (WITH FLANGE PLATES)
X— ’—"*x ( Continued )
@y

Y

Distance Gross Moments of Radius Modulus Maximum Maximum

of inertia of of Allowable Allowable

Extreme Gyration Section Moment Shear
Fibre
ey (. Ly Ty Z,, M s
cm cmé emé cm cm? kg-mx 103 kgx i0®
80-0 1 937 1955 21 6443 661 24 2149 3632 247
81-2 27167731 46 644-3 ' 871 334578 501-9
816 2981 812-1 $4 977.6 916 365418 5481
82.0 3249 4622 633109 9-54 396276 5944
82-5 35877164 737276 995 43 4875 6523
832 4068 2078 883109 10-41 | 488967 7335
84-0 4627 3289 104 977-6 10-83 . 55 087-2 8263
80-0 1 582 555-3 179536 648 197819 2967 2017
812 2 440 0906 51 228-6 3.57 30 050-4 4508
8i6 2731 633-4 62 3203 10-16 334759 5024
82.0 3026 0486 73 4119 10-65 36 9030 5535
825 33981282 87 276'5 1115 41 1894 617-8
832 3926 6687 106 686-9 1170 47 1955 7079
840 4 541 7019 128 870-3 1219 54 0679 8tl1-0
80-0 1 937 195-5 21 6443 6681 24 2149 3632 217
812 27947309 549193 9:36 344179 5163
816 30862737 66 0109 992 37 822-0 567-3
820 3 380 6889 77 102:6 10-38 41 2279 618-4
825 37527685 90 967-2 10-87 45 4881 682-3
83-2 4281 3090 110 377-6 11-42 S 458-0 749
84-0 4896 3422 132 560-9 191 58 2898 874.3

Note | — The properties given in this Table are based on the gross area of the section.

Note 2 — The mean thickness of flanges is computed according to Note 2 in Table Il of IS : 800-1956.

Note 3 — The maxi allowabl t is computed on the basis of the allowable stress spacified in 9.2.1 of IS : 800-1956 and
gross modulus of section (Z,, ) given in this Table.

Note 4 — The maximum aliowable shear is computed on the basis of the aliowable shear stress specified in 9.3.2 and the effective
sectional area defined in 20.6.2.2 of IS : 800-1956,
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXI PLATE AND ANGLE GIRDERS

Composed of

Web Plate
P e——
Width Thick-

ness

‘mm mm
800 10-0
1 000 10-0
1 250 10-0
I 600 10-0
800 10-0

1 000 10-0
1250 100
1600 100

~

Flange Angles

AxBxt
—N—

mm mm mm

100 x 100 < 10-0
100x 109x 12-0
150 < 150 10-0
150 x 150 12-0

100x 100x i0-0
100 < 100 12D
150 x 150 10-0
150 x 150 x 120

100 x 100 x 100
100 x 100x 12-0
150x 150 x 10-0
150 150 % 12-0

100x 100 x 10-0
100x 100x 120
150x 150 10-0
150 150% 120
150 150 150

1S0x 115 10-0
150 115 12:0
200x 100x [5:0

150 115x 10-0
150x 115%x 120
200x 100x 150

150x 115x 10-0
150x 1#5x 12:0
200x 100x 15-0

150x i18x 10-0
150% 118x 12:0
200 100x 150

Weight
per
Metre

kg

122-6
1337
1540
1714

1383
1494
169 7
187-1

1579
1691
189-3
206-7

185-4
196-5
2168
2342
3071

1429
158-2
1971

158-6
1739
2128

178-3
193-5
2325

205-7
2210
2599

(WITHOUT FLANGE PLATES)

Sectional
Area

156-12
170-36
196-12
21836

176-12
190-34
20612

,238:36

201-12
215-36
24112
263-36

236-12
250-36
276-12
298-36
391-20

182-08
201-52
251-12

202-08
221-52
271-12

227-08
246-52
296-12

262-08
281-52
312

Mean
Thickness
of
Flanges

10-0
12-0
10-0
12-0

10-0
12:0
10-0
120

10-0
12-0
10-0
12-0

10-0
12-0
10-0
12-0
15-0

10-0
12-0
15-0

10-0
12-0
15-0

10-0
12.0
i5-0
10-0

12-0
15-0

Distance
of
Extreme
Fibre

exx

40-0

50-0

62-5

80-0

40-0

$0-0

62-5

80-0
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

™= TABLE XXI PLATE AND ANGLE GIRDERS
Cu (WITHOUT FLANGE PLATES)

QIX
) (o
L
Y
Gross Moments of Radius of Modulus of Maximum Maximum
Inertia Gyration Section Allowable Allowable
Moment Shear
- A A)
lex Ly, Tyy Z,, M )
emd cmd cm cm3 kg-mx 103 kgx 108
148 486-2 I 5638 316 37122 557 756
167 733-0 1 891-6 333 4 193-3 629
195 146-6 49108 500 48787 732
223 5309 59271 521 55883 838
253 3372 1 565-5 298 50667 76-0 945
284 446-7 18932 315 56889 85-3
3308923 49i2-5 4.77 66178 99-3
377 265-3 59288 499 7 5453 1132
434 403-5 15676 279 69505 104-3 T-B
484 3462 ) 895-3 2:97 77495 i16-2
561 8269 49146 4-51 8989-2 1348
636 9409 59309 475 10 1911 152.9
795 234-4 | 570-5 2-58 9 940-4 1491 1512
8790196 18982 2-75 109877 164-8 '
10134738 49175 4.22 12 668-4 190-0
| 140 5007 59338 446 14 256-3 2138
| 633 6864 17 099-6 6-6! 204211 306-3
184 950-8 34250 4-34 46238 69-4 756
211 3092 41174 452 512827 792
288 1035 82747 574 7202:6 108-0
3117322 3 4267 412 62346 935 94.5
354 295-7 41191 431 7 0859 106-3
475 180-4 82763 5-52 95036 142:6
527 5126 34288 3-89 8 440-2 1266 1181
595 800-1 ] 41212 4.09 95328 140-0
7857479 82784 5.29 125720 1886
950 572-2 34317 3-62 11 8822 178-2 1512
1 065 079-2 4124-) 383 133135 1997
1 377 7553 812813 5-00 17 2219 2583

Note | — The properties given in this Table are based on the gross area of the section.

Note 2 — The mean thickness of flanges is computed according to Note 2 in Table Il of S : 800-1956.

Note 3 — The maximum allowable moment is computed on the basis of the allowable stress specified in 9.2.1 of IS : 800-1956
and gross modulus of section (Z,,) given in this Table.

Note 4 — The maximum allowable shear is computed on the basis of the allowable shear stress specified-in 9.3.2 and the effective
sectional arca defined in 20.6.2.2 of IS : 800-1956.
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXII PROPERTIES OF TWO |
ANGLES BACK TO BACK — YW —

EQUAL ANGLES \

Y
Designation Size of Thickness Weight Sectional Moment Modulus Radius
Each Angle per Area of of of
Metre Inertia Section Gyrztion

Ax8 t w a lix Zyy Fox

mm mm mm kg cm? cmé em3 cm

ISA 5050 50~ 50 30 46 590 13-8 38 1-53
4.0 6-0 776 182 50 153

50 76 9-58 220 62 1-52

6-0 9-0 11-36 25-8 72 1-51

ISA 5555 5555 5.0 82 10-54 294 7-4 I-67
6-0 98 12-52 346 88 1-66

8-0 12-8 16-36 ’ 44-0 H-4 1-64

100 158 2004 52:6 14-0 1-62

ISA 6060 60 60 50 90 11-50 38-4 8-8 1-82
60 108 13-68 452 10-4 1-82

80 140 17:92 580 136 1-80

100 172 22:00 696 168 178

ISA 6565 65 65 50 98 12-50 49-4 10-4 199
60 1-6 1488 582 12-4 1-98

80 154 19-52 748 16-2 196

10-0 18-8 2400 90-0 198 1-94

ISA 7070 7070 S0 10-6 13-54 622 12-2 2:15
6-0 12-6 16-12 736 14-6 2:14

80 16-6 20-16 94-8 19-0 2-12

100 20-4 26-04 114-4 234 2:10

ISA 7575 75x75 50 14 1454 774 142 231
60 136 17-32 914 168 2:30

8-0 178 2276 118-0 220 2:28

10-0 220 28-04 1428 270 2:26

ISA 8080 80 x 80 60 146 18-58 112-0 192 2:46
80 192 2442 145-0 252 244

10-0 236 30-10 175-4 310 - 241
120 28-0 3562 2038 366 239
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Y 7 TABLE XXIl PROPERTIES O
L——‘ I!I ———.j A A I /~y P~ N A~y g~ —
x___-_T+ ( —X ANGLES BACK TO B

1 ,

UIU EOUAL ANGLES

1]

|

f

Y
Distance of Radii of Gyration About Y-Y Axis, in cm

Centre of — A
Gravity Distance, Back to Back of Angles, in cm

Cox 00 0-é I-0 14 18 22
cm

132 2:02 222 238 253 269 2-86
1-37 2-06 2-26 242 2-57 274 251
1-41 207 2-28 2-44 260 276 293
1-45 2-09 231 2:46 2:63 279 2:96
153 2:26 2-48 263 279 2-95 312
1-87 2-28 2-50 2-65 281 298 314
1-€S 233 2-55 2:70 2-87 303 320
1-72 236 2:59 275 294" 3.08 330
{-65 2-46 2-67 2-82 298 314 330
1-69 2-48 2:70 2-85 300 3-16 333
177 252 274 2-89 3.06 322 339
1-85 257 2:79 295 311 3-28 344
177 2-66 2-87 3-:02 317 333 349
1-81 2-68 289 3.04 320 335 352
1-89 272 2:94 309 325 3-4i 357
1-97 276 298 314 3-30 346 363
189 286 306 321 336 382 368
i-94 2-88 3:i0 3-24 3-40 3-55 372
2:02 29 314 329 345 61 3.77
2:i0 2 319 334 350 366 382
2.02 307 327 342 357 3N 388
1-06 3.08 329 344 359 375 3.9
214 342 334 3-49 3-64 3-80 396
222 317 3-38 354 369 385 4-01
2:18 328 349 3-63 379 394 410
227 3-33 354 349 384 4-00 416
2:34 3-36 3-58 373 388 4-04 4-20
2-42 3.40 2.62 an 3.92 4.09 4-26

Designation

ISA 5050

ISA 5558

ISA 6060

ISA 7070

1SA 8080

( Continued )
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TABLE XXII PROPERTIES OF TWO '

L ' J
ANGLES BACK TO BACK X—- —) +J|’ - ? X
( Continued ) I
Ll
EQUAL ANGLES {
Y
Designation Size of Thickness Weight Sectional Moment Modulus Radius
Each Angle per Area of of of
Metre Inertia Section Gyration
Ax 8 t w a lxx Zxx Fxx
mm mm mm kg cm? emd cm? cm
1SA 9090 90 x 90 60 16-4 20-94 160-2 244 277
80 2146 2758 208-4 32:0 175
10-0 268 3406 2534 396 273
12:0 316 40-38 2958 466 271
ISA 100100 100x 100 60 18-4 23-34 222-6 30-4 309
8-0 242 30-78 : 2902 40-0 307
10-0 298 3806 3540 49-4 3-05
120 354 45-18 4140 584 3:03
ISA 110110 110x 110 8:0 268 3404 3900 488 3:36
10-0 380 4292 4768 60-2 3-36
12-0 392 5004 5592 7(-4 334
150 48-4 61-62 6748 87-4 33t
1SA 130130 130 130 80 318 40-44 6566 690 4:03
10-0 394 50-12 805-4 85-4 4-01
12-:0 468 59-64 9476 10i-4 399
15-0 578 7362 f149-2 1246 395
ISA 150150 150 x 150 10-0 456 $8:06 12448 1138 463
12:0 54-4 69-18 1 470-8 1354 461
15-0 672 85-56 17936 1670 4-58
18-0 798 101-58 20978 197-4 4-54
1SA 200200 200 x 200 12-0 732 93-22 35778 2444 620
15-0 90-8 115-60 43954 302:8 617
18-0 108-0 137-62 51774 359-8 613
250 1472 187-60 6872-6 4866 605

100



SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Distance of
Centre of
Gravity

Cry
cm

242
251
259
266

267
276
284
292

300
308
316
327

350
358
366
378

4-06
4-14
426
438

5-36
549
5-61
5-88

TABLE XXIlI PROPERTIES OF TWO
ANGLES BACK TO BACK

( Continued )
EQUAL ANGLES

Radii of Gyration About Y-Y Axis, in cm

00

3-68
3n
376
379

4-08
413
417
4-20

452
4-56
4-60
465

5-34
5-37
5-41
5-46

615
620
625
631

819
826
83}
8-44

06

3-88
393
397
401

428
433
4-38
4-41

473
477
4-81
487

5-54
5-58
5-62
567

6-36
6-40
6-46
652

8-39
846
8-52
865

Distance, Back to Back of Angles, in cm

10

4-02
4-08

412,

416

443
4.48
452
456

4.87
491
4-96
5-02

568
572
576
5-82

6-50
6-54
6-60
6-67

853
8-60
8-66
879

14

417
423

427

431

4-57
4-63
4-67
471

5-01
5-06
5-11
517

582
586
591
597

6-64
6-68
675
6-82

8-67
874
8-80
894

432
438
4.43
4.47

472
478
4-83
4-87

5-16
521
5-26
5-32

597
6-01
6-06
612

678
683
690
6-97

88l
8-88
8-94
9-09

22

448
4-54
4-59
463

4-87
493
498
5-02

532
537
5-41
548

6-12
616
621
627

6-93
698
7-05
712

8-96
9-02
9-09
9-24

Designation

ISA 9090

ISA 100100

ISA 110110

ISA 130130

ISA 150150

ISA 200200

( Continued )
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TABLE XXII PROPERTIES OF TWO

"~ ANGLES BACK TO BACK |
( Continued ) , l

X

e + ‘
’ i
I
UNEQUAL ANGLES (LONGER LEGS BACK TO BACK) Uiy

Designation Size of Thickness Weight Sectional Moment Modulus Radius

Each Angle per Area of of of

Metre Inertia Section Gyration

Ax B t w a lex Z,., Tox

mm mm mm kg cem? em? em? cm

1SA 6545 65~ 45 50 82 10-52 442 100 205
6-0 98 12-50 520 18 2:04

80 128 16-34 664 154 202

1SA 7045 70 x 45 50 86 11-04 54-4 114 222
10-4 1312 64-0 136 221

80 13-4 17-16 820 17.8 2:19

i0-0 166 2104 986 218 216

1SA 7550 75 .50 50 9.4 12-04 682 13-4 2138
60 ilt2 i4:32 80-6 i6 0 237

80 148 1876 1036 208 235

10:0 i18-0 23-04 124-6 254 233

ISA 8050 B0 < 50 50 9-8 12-54 81-2 {50 258
6-0 18 14-92 96-0 13-0 2:54

8-0 15-4 19-56 123-8 234 252

10-0 18-8 2404 1494 288 249

ISA 9060 90 x 60 60 136 1720 1412 230 286
8:0 178 2274 183-0 302 284

10-0 220 2802 2218 372 281

120 260 3314 2582 4.0 279

ISA 10065 100 < 65 60 150 19-10 1934 28-4 318
80 198 25-14 2518 374 316

10-0 244 3102 3064 46-2 314

1SA 10075 100x 75 60 160 2028 2018 288 315
2.0 210 2672 2632 382 314

10-0 260 33-00 3208 47-2 312

12:0 308 3942 3750 55-8 310
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Designation

ISA 6545

ISA 7045

ISA 7550

ISA 8050

ISA 9060

ISA 10065

ISA 10075

Y Cxx
c | . TABLE XXIl PROPERTIES OF TWO
I
x— L X ANGLES BACK TO BACK
, i ( Continued )
2 UNEQUAL ANGLES (LONGER LEGS BACK TO BACK )
Y
Distance of Radii of Gyration About Y.Y Axis, in cm
Centre of A
Gravity Distance, Back to Back of Angles, in ¢cm

Cuy 00 06 1-0 1.4 i8 22
cm
2-07 1-67 1-88 203 219 236 2-53
211 69 [-91 206 2:22 2:39 2-56
2:19 173 195 2-H 2-28 244 2:62
2:27 |64 -84 199 215 231 2-48
2:32 166 1 -87 2-02 2:18 235 2-52
2-40 169 19t 2-07 2:23 2:40 2-58
2-48 174 1-96 2-12 229 2-46 2-64
2-39 -84 2:04 219 234 2-50 267
2-44 |85 2-06 221 237 2-53 270
252 -89 214 2:26 242 2:59 276
2:60 193 216 231 248 2:65 2182
260 179 1-99 2-14 2-30 2-46 262
2:64 181 2-02 216 232 248 2-65
273 185 2:0¢ 222 2-38 2154 27
281 1-89 211 227 243 260 277
287 220 240 2-55 270 286 302
296 2:24 245 2:60 276 292 308
304 228 2-49 2:64 280 297 313
312 2:32 1:54 270 286 302 319
319 2-36 255 2-70 2-8% 300 316
328 2-40 260 275 290 306 322
337 2-43 2-64 2:79 295 34 327
301 282 302 316 331 3-46 3-62
3:10 287 3-07 3 337 352 3-68
319 291 312 327 342 3-58 374
327 295 316 331 3-47 363 379

( Continued )
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1SI HANDBOOK FOR STRUCTURAL EMNGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXIl

Designation

1SA 12575

ISA 12595

{SA 15075

ISA 150115

ISA 200100

ISA 200150

Size of
Each Angle

AxB
mm mm

125x 75

125x 95

150x 75

150 HIS

200x 100

200 % 150

PROPERTIES OF TWO

ANGLES BACK TO BACK
{ Continued )

UNEQUAL ANGLES ( LONGER LEGS BACK TO BACK)

Thickness

mm
60
80

10-0

60

80.
10-0
12:0

80
10-0

12:0

80
10-0
12-0

150

10-0
12-0

15-0

10-0
12:0
15-0

18-0

Weight
per
Metre

kg
18-4
242

298

202
266
330

392

27-4
338

40-2

324
40-0
476

59-0

45-6
54-4

67-2

Sectional
Area

2332
3076
38-04

572
3396
42:04

49-96

3484
4312

51-24

41-16
51-04
60-76

75-04

58-06
69-18

85-56

68-00
8112
100-50

119-52

Moment
of
Inertia

!

xx
cmt
3756
491-0

6006

4064
5320
6506

765-2

8l4-4
998-2

1174:0

931-4
1 146-6
1353-0

1 647-0

24200
28634

35010

27558
32698
40112

4718-8

Y Cxx'l
J

P

Y

Modulus Radius
of of
Section Gyration

Zx fxx
em? cm
444 401
58-8 4:00
726 3.97
462 397
612 3.96
756 354
89-6 391
83-4 483
103-2 4.81
1224 479
88-4 476
109-8 474
130-6 472
160-8 4-69
185-6 646
2242 643
2730 6-40
196:6 6-37
2348 6-35
290-8 6:32
3450 6-28
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SECTION B : BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

Designation

ISA 12575

ISA 12595

1SA 15075

ISA 150015

ISA 200100

ISA 200150

Y Cxx‘l
. ; TABLE XXII PROPERTIES OF TWO
x— I x ANGLES BACK TO BACK
f ( Continued )
UNEQUAL ANGLES ( LONGER LEGS BACK TO BACK)
Y
Distance of Radii of Gyration About Y-Y Axis, in cm
Centre of —— —A
Gravity Distance, Back to Back of Angles, in ¢cm

Cos 00 06 10 14 18 22
cm

405 2-64 283 297 31 326 341
415 268 2-88 3-02 317 B 348
4-24 27 292 3-07 322 3.37 3.53
370 3-59 378 392 4.06 T 420 435
3-80 363 3a3 3-97 411 426 4.4
3-88 3.67 3.87 401 416 431 4-46
296 370 391 405 420 436 451
5-23 2:52 272 2:86 3-00 315 331
5-32 2:56 276 290 3-05 320 336
5-41 2:60 2:80 295 310 325 342
446 4.37 4-56 4.69 4.83 4.98 5-14
4-55 4-4] 461 475 489 503 5-i8
4-64 445 465 479 493 5.08 523
476 4-50 471 485 5-00 545 5-30
696 3.35 3.54 348 381 3-96 411
7-05 3-490 3-59 373 3.87 4-01 417
7-84 345 3:65 379 3.94 4-09 4:24
599 5-66 ‘ 5:85 5-98 612 6-26 640
6.08 570 5-90 603 617 6-31 645
620 576 596 6-09 6-23 6-38 652
633 5-81 601 615 6-30 6-44 659

( Centinued )
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1S HANDBOOK FOR STRUCTURAL ENGINEERS: STRUCTURAL STEEL SECTIONS

TABLE XXII PROPERTIES OF TWO |

ANGLES BACK TO BACK x——[l—= rX

( Continued )
UNEQUAL ANGLES (SHORTER LEGS BACK TO BACK)

Y

Designation Size of Thickness Weight Sectional Moment Modulus Radius

Each Angle per Area of of of
Metre Inertia Section Gyration

Ax B t w a ey 4 frx
mm mm mm kg cm? cmt em? cm
1SA 6545 65 7 45 5-0 82 10-52 17-2 50 1-28
60 98 12:50 20-2 60 127
80 128 16 34 256 78 1-25
ISA 7045 70 x 45 $-0 86 104 176 50 126
6C 10-4 1312 20-6 60 1-25
80 13-4 17-16 262 78 124
19-0 16-6 21-04. 32 96 122
iSA 7550 75x 50 50 9-4 I2A64 244 64 1-42
60 12 i4:32 86 76 t-41
80 148 18:76 366 98 1-40
10-0 18-0 23-04 436 12:0 138
ISA 8050 80 « 50 50 98 12:54 246 6-4 1-40
60 -8 1492 288 76 1-39
80 154 19-56 370 98 1-37
100 188 2404 442 12:0 1-36
ISA 9060 90 x 60 60 136 17-30 50 4 1o- rn
80 17-8 2274 648 14-4 1-69
10-0 29 2802 782 17-6 167
12:0 260 3314 90-4 206 1-65
ISA 10065 100 x 65 60 15-0 19-10 648 12:8 -84
80 198 2514 838 17-0 1-83
i0-0 44 3i-02 101 4 208 1-81
ISA 10075 100x75 60 16-0 2028 974 170 219
80 210 26-72 1266 22:4 2-18
10-0 260 33-00 1538 276 2:16
120 308 3912 179-0 326 2:14
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SECTION B: BEAMS, CHANNE' S AND COMPOUND SECTIONS USED AS GIRDERS

Y Cxx
1 TABLE XXII PROPERTIES OF TWO
— -/
- {- -
) { X ANGLES BACK TO BACK
( Continued)
UNEQUAL ANGLES ( SHORTER LEGS BACK TO BACK )
Y
Distance of Radii of Gyration About Y-Y Axis, in cm Designation
Centre of ' A \
Gravity Distance, Back to Back of Angles, in cm
Crx 00 06 i-0 1-4 t8 22
cm
1-08 29 313 329 345 361 378 ISA 6545
t-12 2:93 316 331 347 364 3-80
1-20 298 3120 336 352 369 3:86
1-04 317 340 355 371 3-87 4-04 1ISA 7045
1-09 320 343 358 374 390 4:07
1-16 328 3-47 363 379 396 413
1-24 329 382 368 385 4-01 4-18
116 337 359 3174 390 v 406 422 ISA 7550
1-20 3-40 3-62 378 394 410 426
1-28 3.45 367 383 399 415 432
136 349 3-72 388 4:04 420 437
112 364 3-86 4.01 417 433 42 1SA 80SO
1-16 366 388 404 419 4-36 4:52
124 37 394 409 425 4-42 4-58
1-32 3.76 3-99 414 431 447 4-64
1-39 405 427 4-42 452 473 489 ISA 9060
1-48 4-i0 432 4.47 463 479 495
1-55 414 4-37 452 468 4-84 501
163 419 441 4-57 473 4.89 5:06
1-47 4.51 4:72 487 503 5-18 5-34 1SA 10065
i-58 4:56 478 493 5.08 524 5-40
163 461 4-83 499 S-14 530 $:44
1-78 4-36 4.57 472 4-87 5-02 518 I1ISA 1007%
1-87 4.4 463 478 493 5-08 $-24
t-95 4.44 4-68 4.83 499 514 5.29
2-03 4.50 473 4-88 503 519 $:36

( Continued )
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

CXX
TABLE XXII PROPERTIES OF TWO VT 1

. . )
—_— h Y - -
ANGLES BACK TO BACK X ‘l X
( Continued )
UNEQUAL ANGLES (SHORTER LEGS BACK TO BACK)
Y

Designation Size of Thickness Weight Sectional Moment Modulus Radius

Each Angle per Area of of of
Metre Inertia Section Gyration

AxB t w [ yy Z, 7
mm mm mm kg cm? cmé cmd em
ISA 12578 125x75 60 18-4 23:32 1032 17-4 10
80 242 30-76 134-4 230 2:09
100 298 3804 1632 28-4 207
ISA 12595 125x 95 60 202 2572 2042 280 2:82
80 266 3396 2666 370 280
100 330 42-04 325-4 458 278
12:0 392 4996 3808 542 276
ISA 15075 150% 75 80 27-4 34-84 140-4 236 201
10-0 338 43:12 170-6 290 199
12:0 40-2 51-24 199-0 342 17
ISA 150115 150 115 80 324 4116 4778 544 341
10-0 400 51-04 5868 676 339
12:0 476 6076 6906 80-4 337
150 590 75-04 8372 98-8 334
1SA 200100 200~ 100 10:0 45-6 58-06 4184 52-4 268
120 54 4 69-18 4924 622 2:67
15-0 672 8556 5962 766 2:64
I1SA 200150 200 150 100 534 68-00 13392 1166 444
12:0 63-6 8l-12 I 586-4 1392 442
15-0 78-8 100-50 1939-8 172:0 439
180 938 119-52 22738 2038 436
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SECTION B: BEAMS, CHANNELS AND COMPOUND SECTIONS USED AS GIRDERS

TABLE XXII PROPERTIES OF TWO
ANGLES BACK TO BACK

( Continued )

UNEQUAL ANGLES (SHORTER LEGS BACK TO BACK)

Radii of Gyration About Y-Y Axis, in cm

Distance, Back to Back of Angles, in ¢m

607
613
618

578
584
589
593

7-50
7-55
7-61

687
693
6-98
704

987
992
999

9.09
914
9-21

Y Cxx 1
— i J
S 1 A
|
i
Y
Distance of
Centre of P
Gravity

Cix 00 06
cm
r-s9 $71 592
1-68 576 598
1-76 5.8l 603
222 543 5-64
2:31 549 5-70
239 553 574
247 5.57 $78
1-53 712 735
1.6} 717 7-40
169 7-2 7:45
273 6-52 673
282 657 678
290 .» 662 683
3.02 6-68 6-90
2:01 9-49 972
210 9-54 977
222 9-62 9.84
3.5} 8.74 895
3-60 879 900
3in 885 906
3.84 892 9-13

9128

14

622
628

634

593
S99
604
6.09

765
771
776

702
7.07
713
719

1002
10-07
10-15

923
929
9:36
943

637
6-44
650

6-08
6-14
619
624

7-81
7-86
7-92

7-17
722
728
7-35

1017
10-23
10:31

9-38
944
9-50
9-58

22

653
6-60
666

623
6-30
635
6-40

7:96
8-02
8-08

732
737
7-43
7-50

10133
10-38
10-46

953
9-58
9-65
973

Designation

ISA 12575

ISA 12595

ISA 15075

ISA 150118

ISA 200100

1SA 200150
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXII

Size Thick-
ness

of
Each
Angle

Ax B

mm mm mm

100 % 100

110x {10

130130

150 x 150

200 200

100.-75

6
8
10
12

8
10
12
15

8
1Y
12
!5

10
12
15
18

12
15
8
25

6
8
{0
12

TWO ANGLES — NET AREA IN sq cm

f.—

°

~ B

NET AREA OF GIRDER FLANGE ANGLES

s

A —t A | |
al
L~J l |
|
)
—» e—1t | fu—-t
Diameter of Rivet in mm
2 Holes Out 4 Holes Out 6 Holes Out
20 22 24 27 20 22 24 27 20 22 24 27
2076 20-52 26-28 19-86 1818 17-70 17-22 16-38 — — — —
27-34 27-02 2670 2614 23-90 23-26 22-62 24-50 —_ — — —
3376 3336 3296 32-26 29-46 28-66 2786 26-46 —_ — —_— —
40-02 39-54 39-06 38-22 34-86 33:90 3294 3126 — — — —
30-60 30-28 29-96 29-40 27-16 26-52 2588 24-76 -— —_ — —_
37-82 3742 37-02 36:32 33-52 3272 3192 30-52 — — —_ —
4488 4440 43.92 43-08 39.72 3876 37-80 3612 — —_ — —
5517 54.57 53-97 5292 48-72 47-52 4632 44-22 _— _ — —_—
37-00 3668 3636 35-80 33-56 3292 3228 3116 30-12 —_ — —
4582 45-42 45.02 4432 4]-52 40-72 39-92 38-52 3722 — —_ -
54-48 54-00 53-52 52-68 4932 4836 47-40 4572 4416 —_ — —
6717 6657 65-97 6492 60-72 59-52 58:32 5622 54.27 — - -
5376 53-36 52:96 5226 4946 4866 4786 46-46 45-16 43-96 — -
64-02 63-54 63-06 62-22 58-86 57-90 56-94 55-26 53-70 52:26 — -
79-11 7851 7791 7686 72:66 7145 7026 68-16 66-21 64-41 —_ -
93-84 93-12 92-40 Sl-14 86-10 84-66 8322 80-70 7836 76-20 — —_
88-06 87-58 87:10 86:26 82:90 8194 80-98 7930 7774 76-30 74-86 72:34
10915 108-55 10795 10690  102:70 101-50 100-30 98-20 9625 9445 92:65 8§9-50
129-83 29-16 12844  127-18  122-14 12070 11926 11674 (1440 11224 11008  106-30
176-85 175-85 17485 173-10 16610 16410 16210 158-60 15535 152-35 149-35 144-10
17.70 17-46 17-22 16-80 1512 14-64 14:16 13-32 — _ —_ —_
2328 2296 22-64 22-C8 19-84 19:29 18-56 17-44 -— — — —
2870 2930 27-90 27-20 24-40 2360 22-80 2140 — — — —
3396 33:48 33-00 3216 28-80 2784 26-88 25-20 — — _— —

( Continued )
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SECTION B: BEAMS, CHANNELS AND COMPOLUND SECTIONS USED AS GIRDERS

TABLE XXIil

-P

—

=i

( Continued)
TWO ANGLES — NET AREA IN sq cm

’.'18*] l

!
A
|

L].'rR :

i1

NET AREA OF GIRDER FLANGE ANGLES

A —! A il
N - 44
|
J_hq‘ Yy U
Size Thick- Diameter of Rivet in mm
of ness A
Each 2 Holes Out 4 Holes Out 6 Holes Out
Angle
AX B t
~ A ) (a r
mm mm mm 20 22 24 27 20 22 24 27 20 22 24 27
125 75 20-74 20-50 20-26 19-84 18-16 17-68 1720 16-36 15-58 —_ — —
2732 2700 2668 26-12 23-88 23-24 2260 . 21-48 20-44 —_ _ _
10 33.74 33.34 3294 32-24 29-44 28-64 27-84 26-44 25-14 — — —
125%x 95 2314 22-90 22-66 22-24 20-56 20-08 19-60 1876 17-98 - — —
30-52 30-20 29-88 29-32 27-08 26-44 25-80 24-68 23-64 — — —
10 3774 3734 36-94 3624 33-44 3264 31-84 30-44 29-14 —_ — -
12 44-80 44.32 43-84 43-00 39.64 38-68 37.72 36-04 3448 — — —
150x 75 8 31-40 31-08 3076 30-20 2796 27-32 26-68 25-5% 24-52 23-5% —_ —
10 3882 38-42 38-02 3732 3452 3372 3292 31-52 30-22 29-02 — -
12 4608 45-60 45-12 4428 40-92 39.9¢ 39-00 37-32 3576 3432 — -
150x 115 8 3772 3740 37.08 36-52 3428 33:64 3300 31-88 3084 2988 - —
10 46-74 4634 4594 4524 42-44 4164 40-84 39-44 3814 36-94 —_ —_
12 55.60 55-12 54-64 53-80 50-44 4948 4852 46-84 4523 43-84 — —
15 68-59 6799 67-39 66-34 62-14 60 94 59.74 57-64 55-69 53-87 — —_
200100 10 53-76 53.36 5296 52-26 49-46 4866 47-86 4646 4516 4396 42-76 40-66
12 64-02 63-54 63-06 6222 58-86 57-90 56-94 55-26 53-70 52-26 50-82 48-30
15 7911 7851 7791 76-86 72:66 71-48 70-26 68-16 65-2! 6444 62-64 59-45
200x 150 10 63-70 63:30 62-90 62-20 59-40 58-60 57-80 56-40 55-10 53-90 5270 50-60
12 75-96 75-48 75-00 74:16 70-80 69-84 68-88 67-20 65-64 64-20 62:76 60-24
5 94-05 9345 9285 91-80 87-60 86-40 85-20 83-10 8115 79-35 77-5% 74-40
i8 111-78 1i1-06 110-34 i09-08 104-04 10260 10l-16 98-64 96-30 94-14 91-98 88-20




SECTION C
ANGLES, SINGLE AND DOUBLE,
USED AS STRUTS AND TIES
(TABLES XXIV-XXXI)



ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXIV PROPERTIES OF STARRED ANGLES ™\

X
TWO EQUAL ANGLES STARRED
Space Between Parallel Faces =1 c¢m
Y
Size Total Least Size Total Least
Area Radius of Area Radius of
Gyration Gyration
AxBxt 7o AxBxt [
mm mm mm cm? cm mm mm mm em? cm
50 x S0 x 30 S-%C 194 80 < 80 x 10-0 30-10 3-04
4.0 7-76 193 20 3562 301
50 9-58 192
60 136 1-90 v 90 x 90 x 60 2094 350
8-0 27-58 3-47
55 <« 55 x 50 1054 2-1 10-0 3406 344
60 12:52 2:10 120 40-38 344
8.0 16-36 2:07 .
10-0 20-04 2:03 100 » 100 x 60 2334 391
' 80 3078 398
60 x 60 x 5-0 11-50 2:31 10-0 3806 3-85
6-0 13-68 29 120 45-18 382
8-0 17-92 227
10-0 22-00 22 110 x 110 x 80 3404 428
10-0 4212 425
65 x 65 50 12:50 251 120 5004 422
60 14.88 2:50 150 6162 417
80 19-52 2-47
10-0 24-00 244 130 x 130 x 80 4044 510
10-0 50-12 5-07
70 x 70 x 50 13-54 271 120 59-64 503
6-0 16-12 270 15-0 73-62 498
8¢ 2-16 267
10-0 26-04 2:64 150 x 150 x 10-0 5806 586
12-0 6918 583
75 x 75 x .50 14:54 292 150 85-56 578
60 1732 291 180 10)-58 573
8-0 2276 2:88
10-0 28-04 284 200 x 200 x 120 9322 784
150 115-60 779
80 x 80 x 60 18-58 311 18-0 137-62 775
80 24-42 3-08 200 187-60 7-63
( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

.
Size

A¥Bxt

— |
mm mm mm

65 x 45 x 50
60
80

70 X 45 x 50
6-0
8-0
10-0

75 x 50 x 5-0
6-0
8-0
100

80 x 50 x 50
60
80
10-0

90 x 60 x 60
80
10-0
12:0

100 x 65 x 60
8-0
10-0

100 x 75 x 60
80

TABLE XXIV PROPERTIES OF STARRED ANGLES

Total
Area

10-52
12-50
16-34

11-04
13-12
17-16
21-04

12-04
14-32
18-76
23-04

12-54
14:92
19-56
24-04

17-30
2274
2802
3314

19-10
25-14
3102

20-28
2672

TWO UNEQUAL ANGLES STARRED

Space Between Parallel Faces =1 c¢m
Least Size
Radius of
Gyration
fy AxBxt
cm mm mm mm
1-81 100 x 75 x 10-0
I-81 120
1-80
125 X 75 x 60
8-0
1-79 10-0
1-80
79
1-79 125 x 95 x 6-0
8-0
200 10-0
200 12:0
199
199 150 x 75 x 8-0
10-0
1-97 12:0
197
1-97
1-97 150x 115 x 80
10-0
2:36 120
2:37 15-0
237
2:36 200 x 100 x 10-0
120
2:53 150
2-54
2-54
200 x 150 x 10-0
12:0
2-97 15-0
298 18-0

( Continued )

Total
Area

33-00
39-)2

23-32
3076
38-04

2572
3396
42-04
49-96

3484
4312
51-24

4116
51-04
6076
75-04

58-06
69-18
85-56

68-00
8112
100-50
119:52

Least
Radius of
Gyration

,Wl

cm

298
2:97

2:84
2:86
2:86

376
377
377
376

272
273
274

452
453
4-54
453

3-55
357
3-59

5-83
584
5-85
5-86
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXV SAFE LOADS FOR SINGLE ANGLE STRUTS
SINGLE BOLTED OR SINGLE RIVETED END CONNECTIONS

Effective Lengths 050 1-00 150 . 200 250 300 350
in Metres
Size
AxBxe Safe Loads in kg
I_‘—A‘_——'ﬂ
mm mm mm
50 x 50 x 40 3637-1 26578 14620 ° 7923 - - -
50 44501 32812 18049 978 - - -
60 53153 38476 20948 . 11303 - - -
85 x 55 x 50 49896 3923-0 23183 . 13054 7989 - -
60 59270 46599 27538 . 15506 949-0 —- -
8-0 77448 60892 35984 ' 20262 1240-1 _ -
10-0 94869 74589 44078 . 24820 - 15190 - —
60 x 60 x 50 54838 45736 29227 h 17296 . 10609 — —
o 60 65192 5410-4 34303 20188 , 12380 — —_
2 80 85398 70874 44934 26441 1 16208 - -
z 100 10 484-1 87010 55165 32461 . 19910 — -
< '
2] esxesx 50 - 52188 35850 22269 13938 925-0 -
g 60 - 62124 42676 26509 . 1659 11011 -
w 80 - 81203 §5339 34160 ' 21374 14152 —
10-0 - 9984-0 6804-0 42000 . 26280 1 740-0 -
70% 70 x 50 - 58384 42922 28014 ¢ 17690 11854 -
60 - 69509 $110-0 33352 . 21061 14113 -
80 - 90977 66474 43240 |, 27244 18272 —
10-0 - 11959 81805 53213 3352:6 22486 —_
75% 75 x 60 - 76554 59538 4020-0 26439 . 17822 12592
8.0 - 100417 77668 52211 34231 ¢ 23033 16296
L 10-0 - 123712 95686 6432:4 aA72 ¢ 28376 20077

( Continued )
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SECTION C : ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXV SAFE LOADS FOR SINGLE ANGLE STRUTS
( Continued )

SINGLE BOLTED OR SINGLE RIVETED END CONNECTIONS

Effective Lengths 1-.00 1-50 200 250 3-.00 150
in Metres
Size
AxBxt Safe Loads in kg
Ay
mm mm mm
£ [ 80x80x 60 8347.1 68040 47871 32422 ¢ 22029 1 574.7
Q 80 109536 88925 62283 42100 . 28706 20427
; W 10-0 135014 10 960-9 7677:0 51892 | 35183 25179
3 120 15952-4 128962 89905 60661 41319 2940-4
“‘ - : L]
[ 60 x 40 x 50 27760 13585 7259 - - —
60 32951 16125 . 8616 — — —
80 42274 20444 10908 _ _ - -
65 x 45 x 50 35631 19399 . 10467 - - _ -
60 41850 22534 12128 - - —
80 54706 29453 . 15850 - - -
" .
w 70 x 45 x 50 37392 20358 ' 10985 - - -
-t ‘
Ty 60 44437 24193 . 13054 - - -
2 80 57452 30931 ) 16645 - - -
_‘1 100 70442 37925 ' 20409 - - -
< .
3 75 % 50 x 60 53714 319441 X 18086 1112 - -
; 80 69825 41263 23234 14220 — -
S 100 85755 50676 28535 | 7464 - -
80 x 50 x 60 55965 33279 : 1 8844 11578 ~— —
80 72802 43022 24125 14826 - -
100 89477 52876 ' 29774 1822 — -
90 x 60 x 80 9559-9 66674 41933 L 26234 1751-0 -
10-0 117390 81258 50800 | 31789 2115 -
L 12:0 13884-0 96106 60083 37597 25021 -

Note | — The safe loads given in this Table are tabulated for ratio of slenderness up to but not exceeding 250.
Note 2 - The values on the right side of the zigzag dotted line are for ratio of slenderness exceeding 180.
Note 3 — This Table is based on the requirements specified in 18.9.1.1 of IS : 800-1956.
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVI SAFE LOADS FOR SINGLE ANGLE STRUTS

DOUBLE BOLTED OR DOUBLE RIVETED OR WELDED END CONNECTIONS

Effective Lengths 10 is 20 25 30 35
in Metres
Size
AxBxt Safe Loads in kg
mm mm mm
[ 50 x 50 x 40 33232 18263 ! 991-0 - - -
5.0 4102:6 22547 . 12234 — - -
60 48104 26079 1 14143 - _ -
55 x 55 x 50 49064 28980 ¢ 16363 9955 - -
60 58261 34424 ¢ 19437 11825 - -
80 76156 44982 . 25399 15452 - -
100 93286 ssi00 ¢ 3112 18928 - -
60 x 60 x 50 57172 36536 21603 1 13274 - -
60 67641 42880 25202 . 135479 - _
8.0 88605 56170 1327 7 20276 - -
“ 10-0 108779 68959 40546 ' 24893 - -
r 5
O | 65x 65x 50 65169 44825 27856 . 17444 11538 -
p J 60 77577 53360 33160 | 20765 13734 -
p 8.0 10 140-6 69198 42749 26742 | 766-6 -
3 10-0 12 4680 85080 52560 32880 2172:0 —
w .
70 x 70 x 50 72926 53652 34974 . 22138 14813 -
60 86822 63876 41638 26356 17635 -
80 11362:9 83095 53969 ¢ 34110 22810 -
10-0 139835 102259 66415 ' 41976 2807-1 —
75 % 75 x 60 95632 7 4441 so2e3 33012 | 22308 15718
80 125442 97106 65287 42755 | 28826 20347
10-0 154542 119633 80433 52673 ¢ 35513 25068
80 x 80 x* 6:0 104308 8508-7 59846 40569 1 27740 1 963-0
80 136874 11209 77851 52674 . 35970 25446
10-0 168710 137075 95959 64926 . 44337 31364
{ 12:0 19934.7 16 1287 112381 75888 | 51756 3 660-0
( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE USED AS STRUTS & TIES

TABLE XXVI SAFE LOADS FOR SINGLE ANGLE STRUTS

( Continued )
DOUBLE BOLTED OR DOUBLE RIVETED OR WELDED END CONNECTIONS

Effective Lengths i5 20 25 30 3s 40 45
in Metres
Size
AxBxt Safe Loads in kg
———A———
mm mm mm
90 < 9% ~ 80 137610 10454 2 74728 $244-3 X 37785 27980 —_—
10-0 169329 12815t 9143 4 63982 4606 3 34094 —_
12:0 200749 151930 10840 0 75854 54634 40420 -
100100 80 16 270 3 132539 93142 73179 52695 319799 310549
10-0 200728 16 299 2 121602 85574 ! 64436 48603 37356
- 120 238279 19 3483 144350 106331 ! 7 6490 §769 5 4434 4
j ! 1o~ 1t 80 186777 159499 125343 9495 S 71467 53868 4141 C
Q 100 231112 197606 155065 117494 88431 6 66535 51239
Zz 120 27 409-4 233862 - 18 3046 138586 10408 3 78438 60298
< ? 150 337524 287981 225406 17 0657 128170 96589 74252
S ..
< | 130+ 130 - 10-0 — 262228 22481 3 18176 0 144020 113622 8853
2 ! 12-0 _— 312036 267513 21628 4 17 137-6 t3 5204 10535 4
8 ‘ 150 —_— 384517 329008 26 5474 210014 16549 & 128835
i 150150 . 120 — 382323 346142 298;}0-8 246869 201902 16 5029
1\ 150 —_ 47 2420 427201 367737 303824 24829 5 202734
K 80 - 56 0366 50 6072 435016 35898 4 293109 239069
200- 200150 - 677358 649383 6} 1697 56 0949 499i0-3 434174
180 _ 806040 77 2599 727459 66 6631 592592 515i80
250 — 109783 § 105 1873 98 940 2 90 545 | 803397 69 949 7
Effective Lengths 50 L 60 70 80 90
in Metres
Size
AxB-t Safe Loads in kg
r———t
mm mm mm
((110< 110+ 80 32866 —_— — —_ —_ —-
10-0 40667 —_ - —_ — —_
12:0 47788 — —_ —_ — —
“ 15-0 58847 — —_ — — -
w
- 130 130. 100 , 71195 57212 47163 —_— — —_
g 20 . 84719 68079 56121 - - -
<J {50 ' 103657 83301 686! 4 — — —_
- 1SOx 150« 120 132826 , 108543 8983 ¢G 6333 4 -— —
3 15-0 163077 133302 F 020 1 77646 — -
o 18-0 192189 ' 15714-4 12971 o 91473 —-— —
w 200 200% i50 37 3850 320790 27 6226 19917 9 ,' 150396 115427
180 44 327 4 380382 327192 235605 . : 177943 13658 8
L 250 $9938-2 51 4493 441517 . 317607 239565 184129
' ( Continued )
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151 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVI SAFE LOADS FOR SINGLE ANGLE STRUTS

( Continued )

DOUBLE BOLTED OR DOUBLE RIVETED OR WELDED END CONNECTIONS

Effective Lengths 10 15 20 28 10 1s
in Metres
Size
AxBxt Safe Loads in kg
—e
mm mm mm
( 6040 » 50 34710 i 6974 ! 903-9 — —_ -
€0 41200 20148 . 10729 - - —
80 52858 25552 : 13635 - — —
6545 . 50 44547 24243 . 13097 — - -
60 52325 28175 15169 - - -
80 68399 36830 19829 - - —
70545 « 50 46749 25442 13745 - - -
60 55557 30235 ‘ 16334 — —_ -
80 71832 33679 © 20824 - - —_
- 10-0 88073 47424 . 25532 ° — - -
w ,
-d '
O 75.5 « 60 £7182 3994 6 : 2246 13826 - _
2 .
< 80 87328 51581 29125 $7719 - -
- X f
< 100 107251 63348 ; 3577.C 2176 - —
hov .
(0] X
; 80~ 50 x 60 69997 41619 ; 23611 } 4405 — -
> 80 91052 53780 X 30367 1 8474 - -
10-¢ 111908 66098 . 3712 2270 6 - -
90v 60 x 80 119396 53365 —”'s'z—a‘é'd” © 32859 21796 -
100 14 €601 101618 63521 . 39802 26367 -
12:0 17 338-8 120182 75128 . 47075 31185 -
100<65 x 80 136573 102270 67337 42826 ' 28911 -
10-0 16 805-1 125104 82110 52129 . 35099 -—
100575 x 80 150674 124382 88617 60775 v 41483 29352
100 18 582-3 152730 10840 5 74052 . 50556 28808
12:0 220285 181126 128509 87785 5993-2 42445

( Continued )
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SECTION C: ANGLES, SINGLE & DOQUSBLE. USED AS STRUTS & TIES

TABLE XXVI SAFE LOADS FOR SINGLE ANGLE STRUTS

( Continued )

DOUBLE BOLTED OR DOUBLE RIVETED OR WELDED END CONNECTIONS

Effective Lengths 10 15 20 28 30 35
in Metres
Size
AxBxt Safe Loads in kg
,-—___A._._ﬁ
mm mm mm
[ 125 75x 10-0 215135 17 892-1 128499 68785 60579 43042
@ | 125x 95x10-0 - 225524 18754-0 142789 106761 78140
- 120 — 26 746-1 221847 168465 12577 4 91826
G| e e e,
Z | 150x 75x12-0 288532 237241 168323 114583 ' 78500 55595
| d e m e e
o< 150x 15X 120 — 34444-8 311334 26 1906 208316 163536
; 150 - 424989 383604 322072 255774 200657 |
o .
; 200 100 150 — 467799 398282 310925 235247 17 625:4
= !
200 150 150 — — 567574 527675 47 029-0 402302 !
§ 180 - 674501 . 626643 557800 476586 |
Effective Lengths 40 45 50 55 60 70
in Metres
Size
A<xBxt Safe Loads in kg
(___.__JL____\
mm mmmm
r 125x 75x100 X 31858 - - - - —
vl 125% 95x 100 ' 58919 45088 35524 - - —
° 12-0 . 69245 53008 41717 - — -
z .
< | 150x 75x12:0 ' -~ - - - - -~
«d Tttt T
<5 150x115x12-0 126958 . 98735 78745 63555 52132 —_
g 150 155520 . 12094 96314 77779 63746 -
ol Ll
Z | 200x100x 150 X 132832 102073 808! — — —_
200 150 15-0 336424 278988 23 1602 190046 158036 112058
180 398241 330234 27 364-1 224518, 186750 132309

Note | — The safe loads given in this Table are tabulated for ratio of sienderness up to but not exceeding 250.
Note 2 — The values on the right side of the zigzag dotted lines are for ratio of slenderness exceeding 180.
Note 3 — This Table is based on the requirements specified in 18.9.1.1 of IS : 800-1956.
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1S HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR DOUBLE

i
ANGLES BACK TO BACK STRUTS - | )
X - ] - —
i
EQUAL ANGLES !
-”L-— 6mm
Space Between Back to Back of Angles =6 mm v
Size of Each Angle
(mm)
AxB 200 200 150 x 150
Area, em? 115-60 137-62 187-60 58-06 69-18 85-56 101-58
Weight per Metre, kg 90-8 108-0 1472 45-6 54-4 672 798
Radii of [r,,, cm 617 613 6-05 463 4-61 4-58 4:54
Gyration | r,,, cm 8-46 852 8-65 6-36 6-40 646 652
Thickness, mm 150 18:0 250 10-0 12:0 15-0 18-0
Safe Concentric Loads in kg
30 136 2924 1621576 2207864 650214 77 3%17 95 5620 1132109
35 133 1481 158 3318 2153085 618339 735458 907022 107 2888
4-0 129 4373 153 845-4 2090427 57 653-6 68 5090 843793 99 609-3
4.5 124 928-9 148 3406 201 1447 526778 625249 768757 905183
50 119 241 4 141 4321 1913520 47 1970 §5945-9 686533 80 6444
5-5 1125019 1333538 180002 2 417624 49 4637 60 602-1 711060
60 1048376 124 0782 167 1328 367634 435073 532953 62 4412
©w 65 96 687-8 1142659 153 4193 323220 382565 46 8441 548532
§ 7-0 88 4687 1044398 1399496 28 5539 337460 412143 48 098-|
> 75 80 5385 950128 127 1365 248439 29 3531 358325 41 800-2
*x - 8-0 73 1401 862052 1152239 217086 256243 312294 363453
2 ...................................
g 9-0 605513 713009 950006 ! 16 9535 200138 24 4017 28 4018
- 10-0 49 4074 580756 771036 133306 157315 191654 222968
‘.f.. 110 402404 47 148-6 62 6209 107759 127014 15 460-7 18010:1
3
U}
- 12:0 337090 395795 §2396-7 — —_ — —
z
b
H
b7
60 126 300-0 1507637 206 4858 540528 647438 80691-8 96 5210
7-0 117 8259 140 847-3 193 6671 46 1263 553829 69 2697 83 1410
80 107 4075 128 6278 177 5391 385106 46 316 0 58 067-2 69 854-0
9-0 956233 1147557 159 0827 319297 384122 48 2418 58 1991
. 10-0 837466 100 6842 140 096:1 264104 318833 40 1899 48 5976
X H-0 728086 87 6704 1223857 2] 6626 26 1630 329997 399789
S SN
: 12:0 63 3414 762318 106 5623 180271 21 7574 27 4152 331388
14-0 47 3993 57 2461 £0399-1 | 127586 154271 19 4971 236339
16-0 357174 43 {442 606132 - - 144353 17 508§
180 27 4390 331606 46 847-9 - — _ —
200 217129 26 2841 370873 — — -_ —
( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

Y TABLE XXVIl SAFE LOADS FOR DOUBLE
+|‘F ANGLES BACK TO BACK STRUTS

1%1

E At AANIFIT EC
J C\WWVAL AINUJLED
‘:fl-— omm
¥ Space Between Back to Back of Angles =6 mm
Size of Hach Angle
(mm)
AxB 130 130 ox 1o
Ares, cm? 50-12 5964 7362 34-04 212 50-04 6l-62
Weight per Metre, kg 394 468 57.8 26-8 33-0 392 48-4
Radil of [r,, cm 40} 399 3.95 338 336 334 331
Gyration O fy, ¢m 5.58 562 5-67 473 477 481 487
Thlclmm. mm 10-0 12:0 150 80 10-0 12:0 15-0
Safe Concentric Loads in kg
2:0 589562 70 1068 86 407-8 389077 48 088-4 57 065-6 70 135-9
25 56 6456 §73216 82910-8 36 5794 45152.6 53512-8 65 649.9
390 536084 63659-7 78250-7 33219-6 40 944.9 48 453.7 59 260-0
35 494484 58 6500 719267 290157 356714 421037 513233
40 444113 52 590-6 64248-2 246177 302085 355834 432757
43 388881 459884 56 0469 20 686-1 25 360-5 29843-9 36 314-1
g 50 336806 397799 48358-3 17 408-1 213169 25 060-0 303478
< 5% 290295 342513 41 5511 144364 17 6567 207266 250547
X .
x g §0 2512040 25 623-2 358824 (i3T5 {46030 170587 ' 206858
g
£ 65 21 4163 252396 305376 ' 101643 12 425-4 145716 17 598.7
< 70 183239 21 553-9 259952 ' 86019 10 487-9 12274-8 148134
e
3 75 15842.9 186614 225572 73594 8998 10 553-4 127430
5 80 138131 162519 19612-4 63757 77754 91023 10 986-8
—_ 2
k] 40 §4533:4 65071-S 805973 3472483 42592.9 50852-0 §3075.7
w
50 486083 58 115.0 721535 28362-0 354265 424762 $3008-1
£0 409486 491327 612666 22292.3 27937.7 33604-5 421292
70 333780 401385 50 1861 17 3962 21 839-1 26 312:0 330639
» 2.0 27003-9 324983 40 670-6 133240 167913 20 304-6 25 847-3
2
> 3.0 21 6227 26 079-0 328158 ' 103863 130779 15803-9 19 944.1
> 10-0 17 226'5 20 8562 262879 ' 81900 103223 12 525-0 15896-9
10 14192.8 17 156-4 21 5846 6 642:6 83753 10 139-1 12832:6
12:0 116214 14047-9 176735 - —- 82982 105216
14-0 - 99255 125109 - - — -
{ Continued )
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151 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR DOUBLE

Y
|
ANGLES BACK TO BACK STRUTS I —
X 1/ i x
( Continued )
EQUAL ANGLES -
Space Between Back to Back of Angles =6 mm ,L_G'“"'
Size of Each Angle
(mm)
AxB 100x 100 920 90
Area, cm? 3078 3806 45-18 2094 2758 34-06 40-38
Weight per Metre, kg 242 29-8 354 16-4 21-6 26-8 36
Radii of fr,,, cm 307 3-05 303 277 275 2:73 271
Gyration \ r,,, ¢m 433 4-38 4-41 388 393 397 4.0
Thickness, mm l 80 10-0 12:0 60 8-0 10-0 12-0
Szfe Concentric Loads in kg
20 344244 424978 503667 227199 298388 367439 434327
2.5 31663 4 390039 46 124-3 20205-0 264630 324898 382924
30 277913 34627 40 309-6 169635 22 1495 271158 318598
35 23 408-2 287010 337766 137953 17 968-4 21 9415 257099
4.0 193268 236695 27873 111526 14515-4 177078 207311
w
>;E 4.5 159902 19 555-2 229469 8910-0 115698 14077-0 16 4387
N T R e
> 50 130323 15905-3 i18632:2 ! 7 084-0 92062 112160 131114
[ 05883 ' 128985 151263 58339 75569 9824 10704-7
: 60 5883 120281 126640 47764 61890 7510-2 87705
= ! s 7 3841 30012 105315 — - — -
o
g 70 62791 7 650! 29502 — - - -—
9 ‘ 75 53588 55311 76354 — - —_ —_
g
—_1 2 —
(W)
40 29 1565 363857 434255 17 934-6 239435 29 880-0 357795
50 230212 288976 346053 133798 179797 225490 271338
60 175189 220899 26 5213 9856-5 133129 16 760-4 202403
v v e e e A e a e e
% 70 132263 167127 201388 ! 70902 ) 96213 12 169-1 14761-0
N e
> 30 99647-3 125977 151452 5349:0 72622 9178-0 111286
9.0 77086 98028 118261 4101 55707 70368 8525}
10-0 6 100-6 77406 93290 - - — $703-0
1o —_ — 7 4557 - — —_ —
( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED A5 STRUTS & TIES

e

A

|

W aamnn

< T T .

o &mm

X

TABLE XXVII SAFE LOADS FOR DOUBLE

ANGLES BACK TO BACK STRUTS

( Continued )

EQUAL ANGLES

Space Between Back to Back of Angles =6 mm

Size of Each Angle

(mm)
AxB 80x 80 I5x 7S
Area, cm? 18-58 24-42 3010 35-62 14-54 17-32 2276 28-04
Weight per Metre, kg 146 22 236 280 li-4 13:6 178 220
Radii of (r,.. cm 2-46 2-44 2.4 2:39 231 2-30 2-28 2:26
Gyration | r,,, cm 3-49 3.54 3-58 362 327 3.2¢ 334 338
Thickness, mm 60 8.0 i0-0 12-0 50 60 80 10-0
Safe Concentric Loads in kg
20 19 1300 250256 306268 360652 144179 171277 223822 27 4175
2-5 16 155-3 21 052-5 25 609-1 300277 117890 139703 18 1648 22 1432
30 128871 167448 202754 237045 91747 106579 14 0839 17 118-4
).vz 3.5 101317 13 1453 15880-8 18 533-1 71217 84123 10 870-2 13159-2
<
x 4.0 78909 10 205-1 122658 142622 54103 63842 82255 99290
x
t 4.5 6131-4 79365 9 544.7 11063 42253 49864 6 427-4 7761-5
A
x
- 50 4908.8 6 329.7 75732 87768 33224 39195 5045-9 6 0987
3 5.5 3953.8 51087 61284 71169 26841 3 lo4-4 40740 49238
c
L]
T 6o 32478 41905 50177 - — ~ - —
>
—
w 4.0 14034-0 187858 234812 28 1656 10 041.8 12063.6 16 183-7 202799
50 16 022-1 134687 168975 203867 6997-8 84339 113984 143404
- g o TT Ty
X 60 70228 95139 120175 145577 ! 47113 57492 ' 77768 98611
< ' [
>.'. ..........................................
> 7-0 5059-0 68677 86779 105156 34058 4011 5582 70857
8-0 37447 50799 64135 77656 25236 30473 41403 52518
9-0 - — _ 59560 — —_ - -
( Continued )
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1Si HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR DOUBLE

( Continued )

ANGLES BACK TO BACK STRUTS {f_.—_,J
l

EQUAL ANGLES

i onm
Space Between Back to Back of Angles =6 mm v
Size of Each Angle
{mm)
AxB 70x 70 65x 65
Area, tm? 13-5¢4 1612 21-16 26-04 12-50 14.-88 19-52 24-00
Weight per Metre, kg 106 12-6 16-6 204 98 -6 1S-4 18-8
Radii of e €m 2:18 2-14 212 2-10 1-99 198 196 1-94
Gyration \ r,, <m 3-06 310 3-!4 319 2-87 2-89 294 298
Thickness, mm 50 6-0 80 10-0 50 60 80 10-0
Safe Concentric Loads in kg
1.0 —_ - —_— — 14 6888 17 4721 22.883-3 28 089-6
-5 —_ - -— —_— 133288 158323 20 681 -4 253152
2.0 127533 151254 197000 24 047.9 109938 130200 16 900-4 205560
v 2.5 100331 118692 153791 18 6759 83062 94134 126743 153360
x
<
= 30 76135 89933 116359 140104 61800 72882 93755 112968
) ]
x
2 35 572843 67688 87179 10 5202 44925 52854 67676 81264
-2
I T e e
£ 40 43247 51020 65702 79292 3387.5 39864 51103 61296
<=
%‘ 4.5 33322 39220 50488 60855 —_ —_ - —_
-d
b4 50 26417 31128 39971 47809 — _— -— —
:
b+
20 -— -— — -— 137415 16 388-0 21 5947 26 6429
3.0 — —_— — - 10 5461 126499 16901 -1 21 0727
" 40 8 4611 102788 137673 17 3532 70432 84861 114585 14 399.5
x
: 5:0 5695-3 69549 93667 119234 45898 §548-0 7 548-0 9 5591
>'. ______________________________________________________
60 38799 47497 64016 81375 30853 37373 54095 6479 4
70 27416 33592 45312 57641 21845 2640-6 346038 4576:6
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXVII SAFE LOADS FOR DOUBLE
ANGLES BACK TO BACK STRUTS

EQUAL ANGLES

Space Between Back to Back of Angles = 6 mm

60 < 60 55x% 55 5050
t1-50 13-68 17-92 220 10-54 12-52 16-36 20-04 7-76 9-58 11-36
9-0 10-8 14-0 17-2 82 9-8 12-8 15-8 6-0 7-6 9-0
1-82 1-82 1-80 178 1-67 1-66 1-64 1-62 1-53 1-52 1-51
2-67 270 274 279 248 2-50 2-55 2-59 2-26 2-28 2:3i
S0 60 80 10-0 5-0 60 8-0 10-0 40 5-0 60
Safe Concentric Loads in kg

133193 158442 207155 253836 120198 14260-3 185833 226993 86718 106884 126539
117484 139755 181888 221826 102059 120653 156222 139478 69863 8573-1 101047
91540 10889-3 14 074-4 170434 7 4550 8829-! I1347-3 136613 48492 5928-1 6 959-4
66436 79029 101588 122386 52784 62012 79199 24709 32646 39776 4531
47530 56539 712397 86768 3€C1°5 ! 42255 5398-8 64609 22232 27054 31604
34339 40848 52291 62656 25855 30298 38577 45992 1 571-4 19112 22334

25358 30164 38636 46332 19172 22473 28597 34048 — - -
122941 146918 193597 239373 10902 | 130083 17 149-4 211502 75880 94212 I12648
89091 107449 143279 17 9742 73923 88767 119303 14927-0 47376 5928-0 71685
57514 69783 93737 118533 45472 54838 74788 94572 27481 34626 42276
36259 44100 59416 | 75615 ;28370 34305 46879 59366 1 688-0 21237 25960

24215 2948-8 3986-4 51012 18751 22661 31074 39448 — —_ —_
( Continued )
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

SAFE LOADS FOR DOUBLE i
ANGLES BACK TO BACK STRUTS ) ! R}
( Continued)
UNEQUAL ANGLES, LONGER LEGS BACK TO BACK
Space Between Back to Back of Angles =6 mm —llle= 6 mm
v
Size of Each Angle
{mm)
AxB 200 150 200 100
Area. cm? 6800 8112 100-30 119-52 58-06 69-18 85-56
Weight per Metre, kg 534 63-6 78-8 93-8 456 54-4 672
Radii of [r,, cm 637 635 632 628 646 643 6-40
Gyration tyy, m 5-85 5-90 5-96 6-01 3-54 3-59 365
Thickness, mm 10-0 12:0 15-0 180 10-0 120 15-0
Safe Concentric Loads in kg
30 804032 958920 118750-8 141 0456 687314 818676 101 208-9
35 787576 93904-5 1162383 138 093-4 67 407-7 802488 99 1726
4.0 767244 91 4547 1131831 1344002 65718-1 782218 96 640-0
45 74 405-6 88 6560 109 635 4 1300617 638312 75 9666 93790-6
50 712572 848840 104 9424 124 4562 612127 727912 89 8466
« 55 67 544-4 80 4224 993342 117 6555 58 1761 691177 852349
z 60 63 3856 75417-3 93 063-0 110079 54 756-4 649946 80 0756
N 65 58 874-4 70 006-6 86 299-4 101 9267 510057 60 484-1 74 4458
" 7.0 54 128-0 643282 792442 935124 47 0054 556968 684993
75 495312 58836-3 72 4002 853253 431096 51 047-9 627326
80 452064 536771 66 0285 777597 39 4053 466342 572824
9-0 37 4884 445024 547323 644332 327342 386855 47 502-9
P 100 310352 367798 45104-4 52911-5 272708 12 189-5 394346
2 10 25459-2 30 160-4 36 9840 433619 223937 26 4268 323588
2
< 12:0 21 1820 251066 30793-2 361548 18 602 4 21 9646 26 908-6
£
A
- 30 79 6541 95 149-6 118 066-6 140577 -4 58 3404 70 102-1 87 5466
z 35 775618 926748 115031-4 1370117 518695 625946 78 5535
g 4.0 751278 898205 1115671 1329619 446626 541529 683332
b 45 716865 860683 107 085-8 127 7951 378994 461257 58 4398
50 679738 815118 101 602-8 121 432:1 320051 39027-3 496588
55 634888 76 2748 95 2801 1140738 27 0711 331690 423370
60 58 560-2 70 486 4 88 2417 105 820-7 226198 277849 355625
%
% 65 534102 643722 80737-9 969830 ' 190266 232722 ' 298616
>' 2 T R
> 70 484119 58 460-0 734587 883655 ' 163283 20 0653 256938 '
75 438042 529521 66 6187 802150 . 139068 17 1054 22037:0 .
80 395801 47 884-2 60 298-0 726572 ' 120778 148265 189920 |
9.0 32336 392208 495323 598195 — - 14 5862
100 26 0155 316038 400287 484551 ! — - —
1o 21 2625 253044 326106 39 4062 — — —
120 17 585-8 21 4019 271323 328758 —_ - -
{ Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

{

bt

6mm

TABLE XXViII

SAFE LOADS FOR DOUBLE
ANGLES BACK TO BACK STRUTS

( Continued )

UNEQUAL ANGLES, LONGER LEGS BACK TO BACK

Space Between Back to Back of Angles =6 mm

Size of Each Angle
(mm)
AxB 150 115 15075
Area, cm? 41-16 S1-04 60-76 75-04 34-64 43-12 51-24
Weight per Metre, kg 32-4 40-0 47-6 59-0 27-4 338 40-2
Radii of {r,. cm 476 474 472 469 4.83 481 4.79
Gyration JU”,' cm 4-56 4.6l 4-65 471 272 276 2-80
Thickness, mm 8-0 10-0 12-0 15-0 8-0 10-0 12-0
Safe Concentric Loads in kg
2:0 491286 60 900-9 72 474-5 89 4627 4} 630-3 51 506-8 6! 1857
25 48 0296 59517-7 70803-6 87 354-1 407523 50 403-0 598534
30 46 3997 57 4812 68 3611 .84292-4 394075 487256 57 850-0
- 35 443376 54883-3 652259 80 345-3 377491 46 642-9 553341
X 40 41 5716 514177 61 051-6 75107-5 354915 438185 519420
< 45 38 250-0 47 2630 56 063-3 688567 32774-0 40 4250 47 8735
z 50 345374 426286 50503.7 619230 297081 36 600-3 432978
55 307582 379278 448956 549668 265376 326677 38 609-3
60 27 2150 335333 39 664-1 48 498-4 235379 28 9594 341976
65 240169 29 572-6 349492 426978 208169 255917 302060
70 212633 26 1784 309390 377826 18 444-3 226725 267575
8 75 18 641-4 229068 27 020-0 329050 162633 19 660-2 235140
< 80 16 3364 200689 236721 288379 14 260-0 17 498-t 20 608-7
x
£
‘§c 20 48 960-2 60765-9 723880 894913 37 4940 467190 558296
H 25 47 689-3 59 245-8 706306 87 4154 3313/-4 4 489-6 498126
'0‘ 30 459216 570975 681139 84 381-3 27 6097 347809 42038-7
Z 35 435534 542586 648257 804857 223135 28 251-7 343052
F 4.0 40477-6 505434 60 495-4 75305-3 18 000-0 228292 277648
b 45 368350 46 130-2 55338-6 691123 14293-1 182173 222565
» 50 328507 412764 49 641-6 622233 | 113927 144908 | 177656
x L i
: 55 289828 364920 439778 552860 ' 93156 119149 14 6254
> 60 25 469-4 32100-2 38743-3 488233 76238 9756-4 119755
65 22 380-2 28 225-8 340576 430107 | 63742 81728 10039-4
70 19 657-9 248949 30 120-0 380663 — — 8 454-6
7-5 17 089-0 21 655-4 262130 332174, — — —
80 148768 189043 229307 290974 —_— —_ —
9-0 11 6245 14764-4 17 902-6 227022 —_ _ -
10-0 91245 11 606-1 140885 17 893-0 —_ —_— —
11-0 7 3691 .93729 113948 145025 — — _
{ Continued )
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

SAFE LOADS FOR DOUBLE I
ANGLES BACK TO BACK STRUTS WL
( Continued )
UNEQUAL ANGLES, LONGER LEGS BACK TO BACK !
Space Between Back to Back of Angles =6 mm ot {le— 6 mm
Y
Size of Each Angle
(mm)
AxB 125x 95 12575
Area. em? 2572 3396 42-04 49-96 23-32 30-76 38-04
Weight per Metre, kg 202 26-6 330 392 18-4 242 29-8
Radii of fr,, cm 3.97 396 3-94 391 4-0! 400 397
Gyration \ r,, cm 3.78 383 387 391 2.83 2-38 292
Thickness, mm 60 80 10-0 12:0 60 8-0 10-0
Safe Concentric Loads in kg
2:0 302107 398758 49 3255 58 548} 27 431-3 361738 446818
25 289993 38 266-1 47 3160 56 130-( 26 3563 347434 42 890-1
30 27 3969 361334 446381 528727 24 942-| 328671 405202
35 252107 332333 41 0058 48 4862 230075 302986 37 2868
&£ 40 22 5642 297150 365916 43 140-5 206639 27 19¢-8 333725
5 4.5 197067 259333 31 900-0 37 530-0 18 094-0 237929 29 146-2
*x 5-0 17 026-6 22 3966 27 5152 32314t 156710 205938 25182-8
x 55 14 645-0 19 2519 236223 277278 13 506-9 17742-4 21 660-0
6-0 126568 16 633-6 20 393-6 238759 11 688-0 153492 187195
65 107767 141579 17 3457 202938 9 9646 13079-2 159388
a 70 9 189-8 120626 14756-0 17 216-2 85258 I 1659 135917
f 7-5 7 965-5 10 463-1 128180 14998-0 73745 96740 117810
£ 8-0 69315 90979 111364 12999-6 64270 8428-2 102518
=
3
s
- 2:0 29977-3 396656 49 1648 58 548:1 255130 338463 42 008-7
,°>: 2-5 28 6578 379621 471138 56 1301 228293 304524 37 985-3
§ 3.0 26 819-4 356192 442948 528727 19 368} 26 051-1 326998
b 35 243178 324493 40 4994 48 486-2 158569 21 4368 27 015-2
4-0 2] 4042 28 6891 359065 43 140'5 128480 17 4375 22078-3
45 18 4461 24 809-7 31 151-6 37 5300 103549 14 176-8 18 028-4
v 50 15788-1 21 262-6 267512 323144 82929 I1382:1 14 5011
. T O ~e e acacman
: 55 13 528-3 18 249-5 229659 2772718 68i1-6 93169 118528
> 60 Hl 4646 15566-8 196858 238759 55775 76592 97976
65 9717-0 13192:3 16707} 202938 ' 46788 64169 81708
7-0 82914 112268 141680 ' 172162 : 39467 54172 69050
75 71779 9759-0 12353-2 149980 — —_ —
80 6174-4 8 4006 i0671-6 129996 —-— — —_—
. ( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

i T XXVII  SAFE BLE
— ANGLES BACK TO BACK STRUTS
( Continued )
UNEQUAL ANGLES, LONGER LEGS BACK TO BACK
—el|le- 6 mm Space Between Back to Back of Angles=6 mm
Y
Size of Each Angle
(mm )
AxB 100x 75 100 < 65
Area, cm? 20-28 2672 33-00 39-12 1919 25-14 3102
Weight per Metre, kg 16-0 21-0 26-4 30-8 150 19-8 24-4
Radii of Fex, ©M 315 3-14 312 310 318 316 3-14
Gyration Ty, €m 3:02 3.07 312 3-16 255 2:60 2-64
Thickness, mm 60 8.0 10-0 120 6-0 8-0 10-0
Safe Concentric Loads in kg
20 22821} 30046-6 37 052-4 43 853-5 21 541-0 283127 348820
25 21 1460 27 823-S 342573 40 465-7 20001-5 26 2512 32301}
30 187286 24 6091 302247 35630-5 177821 232796 28 569-4
- 35 159279 209057 256179 301224 151750 19822-9 24 2700
b4 4-0 13 2591 17 384-0 21 258-6 249429 12 669-0 16 517-0 20 181-6
< 4-5 10989-7 14 4048 17 6088 20 655-4 10 503-1 136912 16 722-9
X 50 90388 118289 14 411-1 16 8764 8 688-6 I1282-8 13732:6
x 55 7 410-3 96940 117975 137742 71262 92515 11 2541
60 61753 80828 9853-8 I 524-8 59306 77029 913836
§ 65 51714 67602 82170 95844 4981-3 6 458-5 7 848-1
° 70 4372-4 57208 6972-9 8152-6 41963 54554 6 641-4
x 75 37437 48951 59532 6959-4 36080 4678-6 56829
o
£
— B
L4
': 2:0 225890 298832 37 052-4 44 0561 200217 26 5768 33006-2
E 25 20 664-8 27 4864 342573 408502 17 1952 230263 287870
] 30 18 039:0 24 1262 302247 362261 139284 188221 236908
i 35 150946 203217 256179 308449 110492 15014-4 i8975-3
4.0 12423-6 16778-0 21 258-6 257018 87313 {1955-0 151923
- 45 10 240-6 138816 17 6088 21 303-6 68108 9 365-6 119385
é S0 83073 13128 144111 17 5575 : 5473 75072 95560
P
. 55 67491 ! 9191-2 117975 14 394-7 : 43997 604)-3 77240
60 56427 77112 98538 11 987-6 36279 49913 63732
65 46937 6 409-0 82170 10 050-4 —_— 4148-1 53063
70 39871 54502 69729 8 487-6 — — ol
75 33999 46525 59532 72783 - ~— —
{ Continued j
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1S HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR DOUBLE
ANGLES BACK TO BACK STRUTS X )

( Continued )
UNEQUAL ANGLES, LONGER LEGS BACK TO BACK

Space Between Back to Back of Angles =6 mm

Size of Each Angle
(mm )
Ax B 90 x 60
Area, em? 17-30 2274 28-02 33-14
Weight per Metre, kg 136 17.8 22-0 260
Radii of [r., <m 286 2-84 281 279
Gyration | r,. <m 2-40 245 249 2-54
Thickness, mm 6-0 80 10-0 12-0
Safe Concentric Loads in kg
t-0 — — — —_
15 — - . —_ -
20 19 000-6 249117 305726 36059-6
2-5 17 050-9 223125 27 302-7 321392
30 145389 189629 230829 270754
v 35 11 940-5 15 540-5 18 857-5 220712
% 40 9 688-0 125957 152681 178558
x
x 4-5 78577 10 176-2 122531 142966
§ 5-0 63024 81523 97986 113902
: ..................................................
z 55 51658 66924 80614 9385-2
£ 60 42316 5480-3 65987 76852
5 65 35552 4 600-3 55340 64391
e 7: 2999-8 38794 46625 -
o
—
>
F 10 - - - —
b+ 15 — — —_ -
20 17 559-5 2313595 29 048-0 346788
28 14 651-7 19 6891 24 669-5 297289
3-0 11 582-4 156827 197595 240349
0 35 9 065-2 123218 155687 19 044-0
*
< 40 69892 95814 121809 15024-7
o
> 45 54408 74476 94579 ; 17091
$-0 43077 $952:3 76100 9-4i4-4
S-S 34888 47986 61149 75664
60 28545 39377 5028 4 6236-3
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

|

TABLE XXVII SAFE LOADS FOR DOUBLE
ANGLES BACK TO BACK STRUTS

x_..-
UNEQUAL ANGLES, LONGER LEGS BACK TO BACK
b 6mm Space Between Back to Back of Angles =6 mm
Y
80x 50 75x 50

12:54 14-92 19-56 24-04 12:04 14-32 1876 23-04

9.8 s 154 18:8 94 12 14-8 18-0

258 254 252 249 238 237 235 233

199 202 206 21 2:04 206 21 216

5-0 60 80 10-0 50 60 8.0 100

Safe Concentric Loads in kg

150405 17 8906 234446 287903 14370:9 17 0866 223694 27 4545
143483 170595 223317 273816 135727 161272 21 084-4 258417
131457 156123 203952 249223 12 160-4 144260 188013 229709
112898 133847 17 4201 21 1648 101028 119601 155183 188721
91442 108215 140284 169530 7 960-8 94082 121659 147410
72544 B574'5 110886 133566 62199 73447 94813 11467-0
57320 67647 87179 10 450-2 47787 56306 72414 8734:5
44718 52712 67815 1 8135 316 43876 56505 68198
147357 175622 230652 284089 141850 16 8862 221693 272828
133711 16 0074 211520 262413 12969:2 154855 204778 253517
110293 133119 177639 222916 108393 130051 173956 217839
83333 101348 136580 173579 82939 9999-1 135455 17179:3
61998 7'578.0 102732 131239 62204 752111 10 2414 130611
4506-5 55449 75794 9809-0 45707 55489 76546 98522
33982 41826 57241 73911 34501 41906 57678 74274
26050 31997 43761 567711 26346 32038 44302 57370

{ Continued )
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR DOUBLE Y
, X - 4 -
(Continued) X
UNEQUAL ANGLES, LONGER LEGS BACK TC BACK '
Space. Between Back to Back of Angles =6 mm .
e— 6 mm
Y
Size of Each Angle
{mm)
AxB 70 45 65x 45
Area, cm3 11-04 13-12 17-16 21-04 10-52 12-50 16-34
Weight per Metre, kg 86 10-4 13-4 16-6 82 9-8 12:8
Radii of [r.,. cm 222 221 2:19 216 205 2:04 202
Gyration fyyr €M 1-84 1-87 191 1-96 1-88 191 1-95
Thickness, mm 5-0 60 8.0 10-0 50 6-0 8-0
Safe Concentric Loads in kg
! )
Lo 13 103-4 15 5669 203432 249135 123999 147275 192338
w 15 122345 145225 18949-8 231503 113542 13 465-0 175312
x 20 10 6680 126332 16 405-0 198933 95122 Pl 2538 145785
v
5 25 8528-4 100775 130296 156874 72967 86112 110998
x 3.0 65522 77303 $959.7 119276 54809 64575 8299-1
x
35 49934 5876-4 75350 89967 40355 47450 60719
I R EEE R,
_;:.‘. 4-0 37470 44162 56800 67833 30466 35812 4 580-1
c 48 29355 34519 44204 5239-0 2327-0 27350 35049
£
£ _
3
° to 123102 152649 20 034-6 24 6658 12250-7 14 594-0 19 140-4
>
¢ 15 113496 136115 179777 222912 10 9435 130956 17 273-9
=
- 20 8905-0 10785.3 14 449.8 182172 8702 105258 140717
2.5 6 495-1 79219 10702-4 13662-3 6 405-1 77960 10 525-9
2 30 46642 57179 78230 10 106-1 46351 56986 77703
S
>|. 1 L 1]
> 35 33706 41411 56450 ' 72949 ' 33561 41120 ! 5595.0
] ’ .
40 24979 30784 42167 5507-3 24970 30716 42258
45 1917-6 23612 32493 42252 19169 23670 3244}
( Continued)
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXVII SAFE LOADS FOR
- J  DOUBLE ANGLES BACK TO
| BACK STRUTS

( Continued )
f
;“ UNEQUAL ANGLES, SHORTER LEGS BACK TO BACK
6mm
_'Y " Space Between Back to Back of Angles =6 mm
Size of Each Angle
(mm)
AxB 200x 150 200 < 100 150 1S
Area, cm? 100-50 119-52 8556 51-04 6076 75-04
Weight per Metre, kg 78-8 93-8 67-2 40-0 476 59-0
Radiiof (r,,, cm 4-39 4-36 2:64 3-39 337 3-34
Gyration I,y €M 9-06 913 984 678 6-83 690
Thickness, mm 15-0 180 15-0 10-0 12:0 15-0
Safe Concentric Loads in kg
20 — — - 533693 694122 855756
25 - - —_ 54913.9 652137 802478
30 1410525 1318306 653422 499069 59 186-3 726612
35 104 580-3 1239422 521337-1 436443 516278 631387
2] 40 96 2488 1138428 41907-3 37 070-4 43759-4 53 3609
% 4.5 866008 1022374 32932:0 311599 367537 447539
< | L .
x 50 76 530-8 902137 ' 263610 ' 262346 309147 37 580-0
" 55 67 0636 789310 . 213044 . 217737 256225 310816
8 6-0 58'551-3 688316 175826 ' 180733 202174 25 641-2
2 [ e T I I A
f 70 44350-6 520181 —_ 129897 152447 - 184073
A 80 334062 392145 - 96261 I13001-4 136498
S
-t
L.
2z
G
Lod
E
40 — — - 58 3693 69 5802 860937
50 —_ - - 54913.9 655650 81 3031
60 1119423 1333828 97 187-8 49 906-9 59 6965 74 208-0
v 7:0 106 042-6 126 529-3 93370-3 436443 523659 653674
% 80 984135 117 6212 880955 37070-4 445784 558222
>~ 90 89 394-5 107 068-2 81 6973 311599 375145 470435
> 10-0 79 5731 95519-4 743969 26 2346 316270 397288
H-0 701328 842847 667041 217737 262862 331329
12:0 615666 74 080-0 $9 3432 18073-3 218876 27 6597
14-0 47 3752 572049 466594 129897 157409 19 908 4
16-0 357758 43307} 36 340-1 ) 96261 11 6601 147394
( Continved )
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Y
( Continued )
UNEQUAL ANGLES, SHORTER LEGS BACK TO BACK "I l”""‘"‘
Y
Space Between Back to Back of Angles = 6 mm
Size of Each Angle
(mm)
AxB 15075 125% 98 128% 75
Area, cm? 43-12 51-24 3396 42:04 4996 3076 3804
Weight per Metre, kg 338 40-2 266 330 392 242 298
Radiiof [r,,. cm 199 197 2:80 278 276 209 207
Gyration lr”. cm 7-40 7-45 570 574 5-78 5-98 603
Thickness, mm 100 12:0 80 100 12:0 80 10-0
Safe Concentric Loads in kg
20 379240 445993 370028 1456765 541317 282900 34696 3
25 286532 335366 330125 406737 480715 219103 767383
30 21 3185 248565 278608 342037 40297 7 16 5427 201384
- ‘
3 35 154973 179852 227362 278473 327338 12300 9 149003
:ﬁ 40 116855 135735 ! 184029 225208 264488 | 92772 112446
45 89560 104068 ' 147522 180141 201081 71148 86085
s $0 - - von7739 143236 . 167916 56137 67901
3
T 55 - - 96922 118090 138039 -
e 60 - — 79365 9 6692 113059 — -
£
4 40 500798 59577-3 372529 462153 550231 341763 423535
. 50 477863 56 8826 333970 415281 49 5684 311597 187242
> 60 44 4660 530403 28 4299 354686 424722 27 1003 337844
g 70 400527 47 8651 233246 29 1583 349846 225874 282507
=
(YY)
80 350065 419294 18912-1 236876 284922 185534 23 2441
3 9.0 300197 36003 153106 192356 23 1901 15255-1 19152-3
< 100 255935 307430 122745 154364 18 6276 1233196 155290
b
. -0 21 8065 262909 | 100676 126439 152380 100457 (26305
]
12-0 184111 221625 . 82433 103764 125481 83665 10 544-1
14-0 133136 16 041-9 —_ — — — —
160 98780 119166 — — _ - —
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

7
— > TABLE XXVII SAFE LOADS FOR
, DOUBLE ANGLES BACK TO
i
—=l| - mn UNEQUAL ANGLES, SHORTER LEGS BACK TO BACK
Y
Space Between Back to Back of Angles = 6 mm
100x 75 100 x 65 90x 60
26-72 33-00 3912 25-14 3102 17-30 22-74 28-02 33-14
210 260 308 19-8 244 13-6 178 1290 26-0
2-18 2-16 214 1-83 1-81 i~7l 1-69 1-67 }-65
463 468 4.73 478 483 427 432 437 4-41
8-0 i0-0 12.0 80 10-0 60 8-0 10-0 12-0
Safe Concentric Loads in kg‘
25 450-8 312018 36706-3 20 144-7 24 527-5 127190 16 4456 199250 23178t
20 168-3 24 604-8 28 3041 146591 177527 90274 116292 140324 16 2320
158880 18 707-7 2§ 8250 10 506-0 126779 6252:2 79977 95744 | 11062t
116285 14110-8 164265 ! 75923 91571 4498-0 57464 68733 79171
87668 10639-2 123815 56163 67624 33320 42592 50968 5869-1
68056 8217-0 925179 43140 51865 - — - -
53787 65076 7 5541 — — —_ -_— — —_
26 532-2 329873 393594 254540 31 6009 16 201-1 21 500-2 267388 318530
21 720-1 27 1638 325947 21 1940 26 450-0 126978 16 955-6 21 241-6 253834
16 920-2 21 2579 256191 16727 -4 20 958-2 96172 128911 16 200-4 19 453-6
131397 16 5516 199923 130813 16 4231 72303 97239 122466 147720
99907 12,6252 153124 10067-2 126958 | 54495 73307 92347 111092
78014 98543 119363 78395 98786 41891 56623 71773 86746
6136-0 77609 94123 61941 7844-4 3102 44840 5669-4 68429
49591 62838 76339 5022-0 63440 — —_— - 5498-2

( Continued)
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXVII SAFE LOADS FOR i
DOUBLE ANGLES BACK TO C J
BACK STRUTS »
( Continued )
UNEQUAL ANGLES, SHORTER LEGS BACK TO BACK 1
Space Between Back to Back of Angles =6 mm _th*bm
Size of Each Angle
(mm)
AxB 80x 50 75x 50
Area, em? 12-54 1492 19-56 2404 1204 1432 876 2304
Weight per Metre, kg 9-8 18 15-4 18-8 9-4 -2 14-8 180
Radii of {r cm 1-40 139 137 136 142 1-41 1-40 138
Gyration | r,,. cm 3.86 388 3.94 399 3-59 362 3-67 372
Thickness, mm 5.0 60 80 100 5-0 60 80 100
Safe Concentric Loads in kg
10 136636 162106 211307 258959 131898 15 6460 20 4409 24 9638
“ IS 102878 12 1389 156382 19051.7. 10 0402 118455 15 390-7 18 584-1
E 20 67954 79926 102318 124191 6 669-0 7 8459 10 166-0 121974
X 25 43476 5083-2 . 6486I o -7;;(;1 _I- ) 43163 50507 6 504-1 ) 774;';
§ 30 iézz);,- B ‘3_4;!-6' N 4352 52600 N .2.9-0;«; o :’4;9.9-6- N -4_3;4-2- N 5214-0
% 35 20691 — - — 20540 24029 3095-4 C—
——
E 20 — — — - 39115 16 569-7 217581 267829
§ 3.0 —_ — — - 12 200-5 145823 19 2561 218315
§ 40 10 6806 127786 170259 211977 94247 113232 150825 188239
¢z 5-0 7 946-4 95333 128013 160353 67923 81959  .109877 137940
><_. 60 5841-3 70229 94879 119408 48357 58525 78832 99399
b g T T T T Ty
70 42062 50519 | 68651 86890 | 3492 42275 56964 7193-4
80 31631 38112 ) -S-I.B(;; o _6_55-0-8- N 25804 31219 42180 53423
90 24327 29285 39736 50213 - — - —_
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SECTION C: ANGLES, SINGLE & DOUBLE, USED- AS STRUTS & TIES

TABLE XXVII SAFE LOADS FOR

C DOUBLE ANGLES BACK TO
' BACK STRUTS
| UNEQUAL ANGLES, SHORTER LEGS BACK TO BACK
v o Space Between Back to Back of Angles =6 mm
70x 48 65 x 48 60 x 42
i1-04 13-12 1716 2104 10-52 12-50 16-34 952 11-30 14.74
86 10-4 13-4 16-6 82 98 12:8 74 88 e
126 125 124 122 128 127 125 I 110
3-40 343 3.47 352 313 316 320 Il 110
5-0 60 80 100 5-0 60 8.0 59 60 8.0
Safe Concentric Loads in kg
115114 136317 177503 215618 11 047-1 130800 169773 92544 109192 141430
79179 93021 120360 144271 77133 90662 115851 5732:0 67066 86200
49205 57466 74028 87926 48487 56675 7 156-9 313006 ° 38352 " 4902
30813 35949 46i95 54536 30403 32 442 20335 23674 30290
2038-0 23747 30528 36108 20167 23528 2957-5 - - -
126324 150367 197084  24226-6 118206 140772 184564 - - -
108160 129266 170317 210687 96623 115753 152922 - - -—
80508 96837 128639 160688 6810-8 82125 109396 - - -
57038 68797 917111 11 5031 46242 5610-1 7530-7 - —_ —
39367 47736 64062 8097-5 31621 38304 s189 et =
Camo 34342 46128 ssals 22378 27120 36438 - - -
20970 25433 34142 43228 - - 26961 - - -

Note | — The safe loads given in this Table are tabulated for ratio of slenderness up to but not exceeding 250,

Note 2 — The values below the zigzag dotted lines are for ratio of slenderness exceeding 180.

Note 3 — This Table is based on the requirements specified in 18.9.1.2 of IS : 800-1956.

Note 4 — For double angle struts connected to both sides of the gusset by a single rivet or bolt, the allowable loads shall be
0-8 times the values given in this Table.
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TABLE XXVIII PROPERTIES OF STRUTS MADE —

UP OF FOUR UNEQUAL ANGLES LACED L

X = —

[

F— —x

-

Nominal Composed of Four Weight Sectional Space Radii of Gyration Moduli of Section
Size Unequal Angles per Area Between
Each of Size Metre Angles
hxb AxBxt S [ yy zZ, z,
——r— ———A—

mm mm mm mm mm kg cm? cm em cm cm? cmd
130x 130 60x 40x 5-0 148 19-04 10 5-65 3-09 93-6 28-0
6-0 17:6 22-60 5-61 312 1095 338

80 232 $29.48 ' 5.53 317 1386 456

140 x 140 65x 45x 50 16-4 21-04 10 6:06 3-29 110-3 325
60 19-6 25-00 6-02 3-31 129-3 392

80 256 32-68 ' 5.93 3:36 164-4 528

150 < 150 70<45%x 5-0 17-2 2208 10 6-58 3.55 127-6 371
60 20-8 26-24 6-53 3-58 1492 449

8-0 268 34-32 646 3-63 1909 60-4

10-0 332 4208 6-38 3-68 228-2 76-1

160 % 160 75x50x 50 18-8 24-08 -0 699 3.74 146-9 - 422
60 224 28-64 695 3.78 1727 511

80 296 3752 6-86 383 2209 687

10-0 36-0 46-08 . 678 3-88 2649 865

170x 170 80<50x 5-0 19-6 25-08 1-0 7-51 4.0l 166-5 47-5
60 23-6 29-84 7-47 4-04 195-9 572

8-0 308 3912 7-39 4-09 2513 771

10-0 376 48-08 7-31 4-14 3020 974

190 x 190 x60x 60 272 34-60 -0 829 4-42 2502 714
8-0 356 45-48 8-26 4-47 32146 958

10-0 440 56-04 8:12 4-52 3893 120-6

12-0 520 66-28 8-04 4.57 4512 1458

210x 210 100x65x 60 300 38-20 0 9:22 4-87 3090 864
8-0 396 50-28 9-13 493 3995 1164

10-0 488 62-04 9-05 499 484-2 146-9

( Continued )




SECTIO| ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TiES
Y
r-—b—|————°1 TADI I /111 DRDAADPEDRTIES AL CTDRIITC MANRNDED
I L 1 ADLE AAVIHI FRUFERITIESD U DIRUID ALLC
IHT I it AL LD LINIEAATLLAL ARNIZ I IEC | AN
_hll‘li ’I‘ U r WVURN UNDWUAL AINGLLCO LALLDUY
S
X— e p e —X | ( Continued )
Y
Nominal Composed of Four Weight Sectional Space Radii of Gyration Moduli of Section
Size Unequai Angies per Area Between
Each of Size Metre Angles
L A N Ig A
hxb AxBxt S Pey fyy 2, z,
—t— ——A———s
mm mm mm mm mm kg cm? cm cm cm cm? cm?
210x 210 100x75 x &0 32:0 40-56 1-0 8-99 4.72 3123 B4-0
80 420 53-44 8-90 478 403-2 1161
10-0 52-0 66-00 882 483 4888 1467
12-0 616 7824 874 4-88 568-7 177-3
260 % 260 12575 x 60 368 46-64 10 11-60 6-07 4830 132-1
8-0 48-4 6152 {51 613 6271 1779
10-0 596 76-08 < 1143 619 764.5 223.9
260 % 260 125x95 x 60 404 5144 -0 1-i4 578 4912 132-3
80 532 67-92 11-05 584 638-1 178-4
10-0 860 8408 1057 5-8% 778+ 2243
12.0 784 9992 10-89 593 910-8 270-6
310x 310 150x75 x 80 54-8 69-68 1-0 14-11 7-50 8955 2527
i0-0 67-6 86-24 14-03 7-55 1 095-5 3173
12-0 80-4 102-48 1395 7-:61 I 286-6 382-4
310x 310 150x t15x 80 648 82-32 1-0 13-22 6-87 9277 2508
10-0 80-0 102-08 1313 693 11346 3159
12-0 95-2 121-52 13-04 6-98 13338 8tL-7
15-0 118-0 150-08 12-92 7-04 16161 480-4
410x 410 200% 100x 10-0 91-2 11612 1-0 18-68 9-87 1977-4 5513
12-0 1088 138-3¢ 18-59 992 23331 564!
150 134-4 171-12 18-47 10-00 28475 8339
410x 410 200% 150 % 10-0 106-8 136-00 10 17-56 9-09 20457 548-3
i2-0 i27.2 i62-24 i7-47 9-i4 2 4i5-i 667
15-0 157-6 201-00 i7-35 921 2950-0 831-5
180 187-6 139-04 1722 9-28 34583 1 004-3
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)

EOQUAL ANGLES

Composed of One Weight Gross Minimum Holes Deducted Effective Allowable
Angle of Size per Area Radius of ———r— Area Load
Metre Gyration No. Dia
AxBxt w

mm mm mm kg em® cm mm cm? kgx 10°
50x50x 3-0 23 295 097 0 — 257 3-6
I 17-5 191 2.7

40 30 3-88 0-97 0 — 338 4-8

i 17-5 2-49 35

5-0 38 479 0-97 0 — 4-17 59

o 17:5 306 4.4

60 45 5-68 096 0 - 494 70

[ 17-5 3-62 51

55x55x 50 41 527 1-06 0 - 4.59 65
1 215 322 46

60 49 626 1-06 . 0 — 5.45 77

| 215 3-80 54

8-0 64 818 1-06 0 — 7-12 1o-1

! 215 4-92 7-0

100 79 10-02 1-06 0 —_ 872 12-4

1 21-5 5.97 85

60x 60x 50 4.5 5.78 1-16 0 —_ 5-00 71
1 2{-5 3-64 52

60 54 684 1-15 0 —_ 595 8-5

1 2{-5 432 61

80 70 8-96 1-15§ 0 — 7-80 hl

I 215 5-62 80

10-0 86 11-00 J-15 0 — 9-57 13-6

| 215 6-84 97

65x65%x 50 49 6-25 1-26 0 —_ 5-44 77
i 21-5 4.09 58

60 58 7-44 1-26 0 — 6-48 9-2

i 215 4.85 69

80 77 976 1-25 0 -_ 8-49 12-1

! 21-§ 6-33 9-0

10-0 9-4 12-00 1-28 ] — 10-44 148

i 2§-5 773 11-0

( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXIX SINGLE ANGLES USED AS TIES

(CONNECTED BY ONE LEG) — (Continued)

Composed of One Weight Gross
Angle of Size per Area

Metre

AxBxt w

m kg em?
70x70x 5-0 53 677
6-0 63 8.-06
80 83 10-58
10-0 10-2 13-02
75x75x 50 57 7-27
60 68 8-66
80 8.9 138
10-0 -0 14-02
80x80x 6-0 73 9:29
80 9-6 12:21
10-0 -8 15-05
12-0 14-0 17-81
90x90x 60 82 10-47
80 10-8 13.79
10-0 13-4 17-03
i2-0 15-8 2019

EQUAL ANGLES

Minimum
Radius of
Gyration

om

1-36

1-36

1-35

1-35

1-46

1-46

1-45

1-45

. 1-56

1-55

§-55

I-75

178

174

174

Holes Deducted

ﬂ——"'—_&"—'—_\
No. Dia
mm
0 —
I 215
0 p—
I 215
0 _—
! 215
0 —
i 215
0 —
! 215
0 _
! 215
1] -_—
] 215
0 p—
I 215
0 —
t 215
[v] —
I 215
0 —
] 215
0 -—
| 215
0 -
| 215
0 —
i 205
[+] —
I 215
0 o—ie
] 215

Effective
Area

cm

5-89
4-55
7-02
5-40
9-21
7-05
11-33
8-64

6-33
4-99
7-54
5-93
9-90
776
12:20
9-52

8-09
6-48
10-63
8:49
13-10
10-42
15-50
1229

9-11
7-52
12-00
9-88
14-82
12-16
17-57
14-38

Allowable
Load

kg x 10°

8-4
6-5
10-0
77
13-
10-0
161
12-3

9-0
7-1
10-7
8-4
14-1
-0
173
13-5

-5
92
i5-
121
186
14-8
20
17-5

129
07
170
140
21-0
173
250
204

( Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)— (Continued)

EQUAL ANGLES

Composed of One Weight Gross Minimum Holes Deducted Effective Allowable
Angle of Size per Area Radius of P Area Load
Metre Gyration No. Dia
AxBxt w

— 2 2 3
mm mm mm kg cm cm mm cm” kgx 10
100x 100x 6-0 92 11-67 1-95 0 — 10-16 14-4
! 21-5 857 122
2 13-5 8:15 11-6
8-0 12-1 15-39 195 0 - 13-40 19-0
A 2)-5 1128 16-0
2 13-5 10-71 152
10-0 14-9 19-03 94 0 —_ 16-56 235
! 215 1392 19-8
2 . 13-5 13-2t 18-8
120 177 22-59 1-94 0 — 19-66 27-9
I 215 16-48 234
2 135 1563 22
10X 110x 80 134 1702 2.14 0 — 1481 210
I 215 12-71 180
2 13-5 12-14 172

100 165 2106 2:14 0 - 18-33 260
1 2§ 15-69 223
2 13-5 14-99 213
12-0 196 25-02 213 0 -— 2178 309
| 215 18-61 264
2 13:5 17-77 252
150 242 30-81 2:13 0 — 26-82 381
| 2.5 2286 325
2 13-5 2180 31-0
130x 130x 80 159 20-22 2-55 0 -—_ 17-60 25-0
I 215 15-50 22.0
2 215 13-28 18-9
10-0 19-7 25-06 2-54 0 -— 21-81 310
1 21§ 19-19 272
2 215 16-40 233

( Continued )




SECTION C : ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)— (Continued)

Composed of One
Angle of Size

AxBxt

——
mm mm mm

130 130x 12:0

15-0

1502150 10-0

12:0

15-0

180

200 200 12-0

15-0

18-0

25-0

Weight

per

Metre

w

kg
234

289

228

72

336

399

366

454

540

73:6

Gross
Area

1w

cm

2982

36-81

29-03

3459

4278

50-79

46-61

57-80

68-8)

93.80

cm

2:54

2-53

2:93

293

292

2:91

392

391

390

3-88

EQUAL ANGLES

Minimum Holes Deducted
Radius of

Gyration

mm
0 —
| 215
2 215
0 —
[ 215
2 215
0 —
| 235
2 235
0 —
| 235
2 235
0 —_—
1 235
2 235
0 -
! 235
2 235
0 -
I 29
2 29
0 —
i 29
2 2
0 —
I 29
2 29
0 -
I 29
2 29

Effective
Area

em®
2595
281
19-46
3204
28-10
2392
2527
22-40
19-38
30- 1
26-67
23-04
3723
3294
2839
4421
39-0%
33-59
4057
36:34
3189
50-31
45-02
39-46
59.89
53-54
46-86
81-64
7282
6353

Allowable
Load

kgx 10°
369
324
27+6
455
399
340
359
38
275
428
379
327
529
468
403
628
55-4
477
576
51-6
453
71-4
639
560
85-0
760
663
1159
1034
902
( Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES

(CONNECTED BY ONE LEG)— (Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Composed of One Weight Gross
Angle of Size per Area

Metre

AxBxt w

ey o
mm mm mm kg cm”
50x30x 3-0 1-8 2-34
4-0 2-4 3-07
5-0 3-0 378
60 35 4-47
60x40x 5-0 37 476
60 44 5-65
8-0 58 7:37
65x 45x 50 4] 5-26
6-0 49 625
80 64 8-17
70x45%x 5-0 43 5-52
6-0 52 6-56
80 67 8-58
i0-0 813 10-52
75x 50% 5-0 47 6-02
6-0 56 7:16
8:0 4 9-38
10-0 9-0 1152
80x50x 50 49 6-27
60 59 7-46

Minimum
Radius of
Gyration

cm

0-65
0-63
0-63
0-63

0-85
0-85
0-84

0-96
095
0-95

0-96
0-96
0-95
095

1-07

1-07

107

1.07

Holes Deducted

f__"_'ﬁ
No. Dia
mm
0 —
0 _
0 —
0 —
0 —
0 -
0 —_
0 _—
0 —
. _
0 —_
0 —
0 —
0 -
0 -
| 17.5
0 —
| 17.5
0 —
I 17.5
0 —_
| 17.5
[} —
| 17-8
0 —
I 17-5

Effective
Area

m

179
2-35
2:88
3-40

375
445
579

420
498
6-50

431
512
668
8-16

476
3-48
5-65
412
7-39
533
9-05
6-47

486
355
577
420

Allowable
Load

kgx 10°
25
33
41
48

5-3
63
82

60
7-1
9-2

61
73
9-5
I-6

68
49
80
58

0.5
76

129
9:2

69
50
82
60
( Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES

(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Composed of One Weight Gross
Angle of Size per Area
Metre
AxBxt w
Py

mm mm mm kg cm?
80x 50x 8-0 77 9.78
10-0 94 12.02

90x60x 60 68 8-65
80 8.9 11-37

t0-0 110 1401

12-0 13-0 16-57

100x 65 6-0 75 9-55

¥

80 9.9 12.57

10-0 12:2 15-5§

100~ 75x 50 80 10-14
8.0 195 13-36

i0-0 13-0 16 50

120 15-4 19-S6

Minimum
Radius of
Gyration

cm

1-06

1-06

1-28

1-27

127

1-39

1-39

1-38

i-59

{59

l 58

1-58

Holes Deducted

No. Dia
mm
0 —
| 175
0 —
! 17:5
0 —
i 215
0 —
N 215
0 —
x 21's
0 —
| 215
0 -—
! 215
0 -—
! 215
0 —
! 215
0 —
| 215
Q .
! 215
0
! 21
0 —
| 215

Effective
Area

cm

7-55
5-44
9-25
661

683
495
8-96
6-44
1102
7-86
13-02
9-20

7-49
5-61
9-84
7-32
12-12
8-96

8-28
6-54
10-89
8-54
13-44
10-49
15-92
12:36

Allowable
Load

kgx 10%

107
77
13-1
9-4

97
70
12-7
92
157
-2
18-5
13-

10:6

8-0
14-0
10-4
172
127

-8

9-2
15-5
12-1
191
14-9
226
17-6

( Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Composed of One Weight Gross Minimum Holes Deducted Effective Aiiowabie
Angle of Size per Area Radius of —— Area Load
Metre Gyration No. Dia
AxBxt w
mm mm mm kg em® cm . mm em? kg 10°
125x75% 60 92 11-66 1-62 0 — 893 127
| 25 702 10-0
8-0 121 15-38 I-61 0 — 1176 16-7
! 215 9:20 13-1
100 142 19-:02 1-61 0 — 14-52 206
| 21-5 11-30 16-0
125x95x 60 101 12-86 203 0 —_— 10-54 150
| © 25 881 12:5
8-0 13:3 16-98 2:02 0o . - 13-90 19-7
I 215 1459 165
10-0 165 2102 2:02 0 — 17-20 24-4
I 2t-5 1431 20-3
12.0 19-6 2498 2:01 0 —_ 20-42 290
i 2i-5 16-95 241
i50x75x &0 i3-7 i7-42 i-60 ] — 1253 i7-8
I 245 977 13-9
10-0 16-9 21-56 1-59 0 -_— 15 46 22:0
! 218 12:00 17:0
12-0 20! 25-62 1-58 0 —_ 18-32 260
1 21-5 1414 20-1
150x115x 8-0 16-2 20-58 2:45 o - 16 90 240
! 218 14-61 208
2 13-5 14-00 19-9
10-0 200 25-52 2:44 0 — 20-54 29-2
1 215 18-08 257
2 135 17-32 246

{ Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—( Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

.omposed of One Weight Gross Minimum Holes Deductea Effective
Angle of Size per Area Radius of P — Area
Metre Gyration No. Dia
AxBxt w
e\
mm mm mm kg cm? cm mm cm?
150x 115x 120 238 30-38 .44 (1] — 24-5i
I 218 21-48
2 13:5 20-56
i5:0 255 37-52 243 0 -— 3074
] 218 26-45
2 135 2529
200 100 10-0 228 29-03 2-14 0 —-— 20-87
| 218 17-49
2 13-5 16-56
12:0 272 34-59 2-13 0 —_— 24-82
! 215 2075
2 13-5 19-63
15-0 336 4278 2-12 0 _— 30-61
i 215 25-45
2 13-5 24-09
200 150 10-0 267 34-00 32 0 — 2776
I 23-5 24-64
2 23.5 21-30
12-0 3.2 40-56 32 0 — 33-10
I 235 29-35
2 23-5 25.33
15-0 394 50-25 320 0 — 4098
1 235 3629
2 238 3125
180 469 5976 319 0 —_ 4870
1 235 43-06
2 235 37-0

Allowable
Load

kgx 10%

w
v

w & [%}
o % w8 89
WO N O e

~N
~>
o

w NN
o W3
[ [V I ]

> » (%4
= ~N W
(v TRV- S}

w
o
%4

w
>
)

394
35-0
- 302

47-0
417
340

58-2
515
44.4
69:2
612

£2.4
=734

{ Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES

(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (LONGER LEG CONNECTED)

Composed of One Weight Gross
Angle of Size per Area
Metre
AxBxt w
Ay ;
mm mm mm kg cm?
50x30x 3-0 1-8 2-34
4.0 24 307
50 30 3.78
60 35 4-47
60-40< 50 37 476
60 44 5-65
80 58 7-37
65> 45x 50 41 5:26
60. 49 6-25
8-0 6-4 8:17
70x 45x 5-0 43 5-52
60 52 6-56
8-0 67 8-58
10-0 83 10-52

Minimum
Radius of
Gyration

cm

0-65

0-63

0-63

0-63

0-85

0-85

0-84

096

0-95

0-95

0-96

0-96

0-95

0-95

Holes Deducted

No. Dia
mm

0 -—
! 17-5
0 —_
I 17-5
0 —_
A 17-5
0 —
l 175
0 —
I 215
0 —
! 21-s
0 _
! 218
0 -
| 215
0 -
[ 215
o -
l 218
0 -
1 25
0 —
I 205
0 —
| 218
0 -_—
t 215

Effective
Area

cm

2:19
i-60
2-88
2:09
3.54
2:57
4-20
3.02

441
318
524
377
684
488
485
362
577
429
754
557

5-13
392
610
465
799
606
981
7-39

Allowable
Load:

kgx 10
31
23
41
3-0
50
36
60
43

63
45
74
53
97
69
69
5.1
82
6

10-7
79

73
56
87
6
-3
86
139

10-5
{ Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE,-USED AS STRUTS & TIES

TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)— (Continued)

UNEQUAL ANGLES ( LONGER LEG CONNECTED)

Composed of One Weight Gross Minimum Holes Deducted Effective Allowatkle
Angle of Size per Area Radius of —— e, Area Load
Metre Gyration No. Dia
AxBxt w
mm mm mm kg cm® om mm cm?® kg x 10°
75x50x 50 47 602 1-07 0 - 5-57 79
I 215 4-36 62
60 56 7-16 107 0 —_ 663 9-4
i 215 5-17 73
8-0 7-4 938 1-06 0 —_ 870 12-4
| 215 675 96
10-0 90 11-52 1-06 0 -—_ 10-69 15-2
! 215 826 7
80x50x 5-0 49 627 1-07 0 —_ 5-85 83
I 208 4-65 66
60 59 7-46 107 0 - 696 99
| 218 5-52 78
8-0 77 9-78 1-06 0 — 9-13 130
] 215 702 102
100 9-4 12-02 1-06 0 - 124 160
I 215 8-84 12:6
90x60x 60 68 8-65 1-28 0 — 801 Hl-4
i 215 656 9-3
8-0 89 137 1-28 0 —_ 10-54 150
] 215 8-60 122
10-0 o 14-01 127 0 —_— 12:99 185
t 215 10-58 150
2.0 13-0 16:57 1-27 0 - 15-38 218
l 215 12-48 177
100x 65x 60 75 9-55 1-39 0 -— 1102 156
l 218 7-43 10-5
2 i35 7-08 10:0
{ Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (LONGER LEG CONNECTED)

Composed of One Weight Gross Minimum Holes Deducted Effective Allowable
Angle of Size per Area Radius of A Area Load
Meatre Gyration No. Dia
AxBxt w
mm mm mm kg em? cm mm cm? kg x 10
100x65x 80 99 12-57 1-39 0 — 11-68 16-6
I 21-5 9-76 139
2 13-5 9-26 13-
10-0 122 1551 1-38 0 14-42 20-5
} 28 12:03 17
2 13-5 -39 162
100x75x 6-0 8-0 10-14 1-59 0 — 9-25 13-1
I 215 777 11-0
2 135 7-38 t0-5
8-0 105 13-36 1-59 '0 —_ 1219 17-3
1 25 10-22 14-5
2 135 9.70 13-8
10-0 13-0 1650 1-58 0 — 15-06 21-4
| 21-S 12:60 179
2 135 1195 170
120 15-4 19-56 1-58 0 - 17-87 25-4
] 215 14-91 212
2 135 1413 20-1
125x75x 6-0 92 11-66 1-62 0 — 10-92 - 15-5
! 218 9-50 13-5
2 215 8-03 H-4
80 12-} 15-38 -6} 0 —_ 14-41 20-5
| 215 12:52 17-8
2 215 10-57 150
10-0 149 19-02 1-6 0 — 17-83 253
[ 215 15-47 220
2 218 13-03 185

( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)
UNEQUAL ANGLES (LONGER LEG CONNECTED)

Composed of One
Angle of Size

AxBxt
A
mm mm mm

125x95x 6-0

80

10-0

12:0

150x75x 80

10-0

12-0

1S0x i15% 80

10-0

Weight

per

Metre

kg

101

133

16-5

19+6

137

20-1

16-2

200

Gross

Area

cm

1286

16-98

2{-02

2498

17-42

21-56

25-62

20-58

25-52

Minimum
Radius of
Gyration

m

203

202

202

2.0t

160

1-58

2:45

2-44

Holes Deducted

No. Dia
mm
0 —
{ 215
2 215
[V} -
B 215
2 215
0 —
i 215
2 21-5
0 -—
| 215
2 25
0 —
! 235
2 235
0 —
1 235
2 235
0 —
| 235
2 235
0 —_
l 235
2 235
0 —_
1 235
2 235

Effective
Area

cm

170
10-23

8:68
15-46
13-49
1143
19-15
16-69
14-10
276
19-81
1671

16-59
14-58
12-5¢
20-54
18-03
15-45
24-42
2141
18-32

187t
16:56
14-31
23-21
20-52
17.72

Aliowable
Load

kgx 10°

16-6
145
12:3
22-0
19:2
16:2
272
237
20-9
323
281
237

236
207
178
292
256
219
347
30-4
260

266
235
203
330
291
252

( Continued )
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TABLE XXIX SINGLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (LONGER LEG CONNECTED)

Composed of One Weight Gross Minimum Holes Deducted Effactive
Angle of Size per Area Radius of ——A———\ Arca
Metre Gyration No. Dia
AxBxt w
A _, o
mm mm mm kg cm” cm mm cm”
150x1i5x12C 238 30-38 2.44 0 — 27-64
| 235 24-41
2 235 2104
150 2% 8 37-52 2-43 0 — 34-15
) 235 30-12
2 235 2591
200 100% i10-0 228 25-03 1-i4 0 — 2764
I 29 24-54
"2 29 2137
i2:0 272 3459 243 [ — 3295
} 29 29-23
2 29 25-43
15.0 3346 42.78 2:12 0 — 40-78
) 29 36-13
2 29 31-38
200x 150% 10-0 267 3490 3-21 0 -— 3101
! 29 277t
2 29 2428
i2:0 3i-8 40-56 32 [v] —_ 37-00
1 29 33-04
2 29 2893
150 394 5028 320 0 —_ 45-88
) 29 40-90
2 29 35.77
18-0 469 5976 319 0 -_ 54.55
! 29 48-61
2 29 42-45

Allowable

| T
wUauyu

. . 1
kg 10®

[
0
»

w
»
~

299
48-5
428
368

w W [N]
e X 3
(™) (.-} (M)

S
»
o

361
579
51-3
446

50-8
778
69-0
60-3

Note | — The diameters of the holes deducted are assumed to be one miilimetre iarger than the corresponding rivet sizes.
Note 2 — The maximum allowable load is computed on the basis of the allowable stress specified in 9.1.1 and the effective sectional

area defined in 19.3.1 of IS : 800-1956.
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIiES

TABLE XXX

Composed of
Two Angles
Each of Size

AxBxt

e A e
mm mm mm

S0 x 50 x 3-0

4.0

50

6-0

55 »x 55 x 5.0

6-0

8-0

10-0

60 < 60 x 5-0

60

8-0

10-0

65 x 65 % 5-0

6-0

80

10-0

Weight

per
Metre

w

kg
46

6-0

76

90

82

98

12.8

158

90

10-8

140

154

18-8

Sectional
Area

cm

590

776

9-58

1i-36

10-54

12-52

16:36

20-04

1i-50

17-92

2200

12-50

14-88

19-52

24-00

Angles on Both Sides of the Gusset

DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)
EQUAL ANGLES

Angles on One Side of the Gusset

— A .. A
‘ Holes Effective Allowabie Holes Effective AllowabTe
Deducted Area Load Deducted Area Load

——H ey ——A——
No. Dia No. Dia
mm cm?> kgx 10° mm em? kg x 10°
0 — 590 8-4 0 — 5-41 77
1 17-5 4-85 69 I 17-5 4-15 59
0 —_— 776 -0 0 —_ 714 10-1
{ 17:8 6-36 9-0 i 17-5 5-44 77
0 - 9-58 13:6 Q — 8-78 125
I 17-5 -83 It | 17-5 6-68 9.5
0 - 1136 161 ° —_ 10-41 148
I 17-5 9-26 13-1 [ 17-5 7-89 12
0 —_— 10-54 15-0 0 —_ 9.66 137
i 205 8-39 t-9. ! 245 7.06 10-0
0 — 12-52 178 0 — 11-48 16-3
P 2 9.94 141 TR 835 -9
0 — 16-36 232 0 —_ 15-00 2§-3
| 245 12-92 i8-3 I 215 10-82 15-4
0 — 20-04 28-5 0 -— 18-37 261
| 215 15-74 22-4 1 215 13-14 187
0 —_ {1-50 16-3 0 —_ 10-54 15-0
1 2i-5 935 13-3 l 20-5 7-96 113
0 —_— 13-68 19-4 0 — 12-54 17-8
i 24-S 110 i5-8 i 215 9-44 13-4
0 — 1792 25-4 0 — 16-43 233
1 215 14-48 20-6 i 215 1228 174
0 —_ 2200 312 0 _ 20-17 28-6
| 215 17-70 254 | 215 14-98 2i-3
0 —_— 12-50 17-8 0 — 11-46 16-3
1 215 10-35 13.7 t 215 8-89 126
0 — 14-88 211 0 _ 13-64 19-4
] 2§-5 12-30 17-S | 21-5 10-56 15-0
0 — 19-52 277 0 —_ 17-89 254
l 215 16-08 <28 I 2§-5 13.78 i9-6
0 — 24-00 341 0 — 22-00 31-2
| 2(-5 19-70 280 i 215 16-85 239

{ Continued )
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG) — (Continued)
EQUAL ANGLES

Composed of
Two Angles
Each of Size

A<Bxt

PN N
mm mm mm

70/ 70 x 50

60

8-0

10-0

75 < 75 x 50

6-0

80

10-0

80 < 80 x 60

80

10-0

12:9

90 x 90 » 60

8-0

10-0

Weight
per
Metre

w

kg
10-6

12:6

16-6

204

13-6

17-8

22:0

14-6

19-2

236

28-0

16-4

216

268

Sectional
Area

m

13-54

16-12

21-16

26-04

14 54

17-32

2276

28-04

18-58

24-42

30-10

35-62

20-94

- 27-58

3406

40-38

Angles on Both Sides of the Gusset

A

Angles on One Side of the Gusset

A

r

Holes
Deducted
P ——

No. Dia
mm

0 —
| 215
0 —
! 215
0 —
1 215
0 —
i 215
] —
! 215
0 —
[ 215
0 —_
| 215
0 —
| 21-5
0 —
! 245
(V] —
! 2i-S
0 —
1 21-5
0 _
1 21-5
0 —
I 21-5
0 —
215

0 —
] 215
0 —
} 25

Effective Allowable

Area

cm
13:54
1139
16-12
13-54
2116
1772
26-04
2174

1454
12:39
17-32
14-74
2276
19-32
28-04
2374

18-58
16-00
24-42
2098
30-10
25-80
35-62
30-46

2094
18-36
27-58
2414
3406
2976
4038
35-22

Load

kgx 10°
19-2
16-2
229
19-2
300
252
370
309

206
176
246
209
323
274
39-8
337

264
227
347
29-8
427
366
50-6
433

297
26-1
392
343
484
42-3
573
50-0

~

Holes
Deducted
——Hr—
No. Dia
mm
0 —_
| 215
0 —_
} 215
0 —
i 215
0 —
| 215
0 —
! 215
0 —
| 215
0 —
I 2(-5
0 —
1 215
0 —
1 215
0 —_
| 21-5
0 —_—
I 24§
0 —
! 215
0 —
! 25
0 —
| 215
0 —
I 215
0 —-—
t 21-5

Effective Allowable

Area

sz
12:41
9-86
14.78
171
19-40
15-30
23-87
i8-75

13-33
10-78
15-88
12-82
20-86
16-78
2570
20-60

17-03
13-98
22-38
18-32
27-59
22-51
3265
26-55

19-20
16-16
25-28
21-24
3122
26-16
37-02
30-94

Load

kgx 10°
176
140
210
166
275
217
339
266

189
153
22'5
18-2
296
238
365
293
242
19-9
38
26-0
3192
32:0
464
37.7

273
23-0
359
302
443
372
52-6
439
( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)— (Continued)

EQUAL ANGLES

Composed of Weight  Sectional Angies on Both Sides of the Gusset Angles on One Side of the Gusset

Two Angles per Area r A N A \

Each of Size Metre Holes Effective Allowable Holes Effective Allowable

Deducted Area Load Deducted Area Load
AxBxt w a A ——A———
No. Dia No. Dia

mm mm mm kg em? mm cm? kg x 103 mm em? kgx 10°
100x 100x 60 18-4 23-34 0 - 23-34 331 0 — 21-40 304
I 215 20-76 295 I 215 18-38 26-1
2 13-5 20-10 28'5 2 13.5 17.57 249
80 242 30-78 0 —_ 3078 437 ! - 28-22 40-1
| 215 27-34 © 388 | 215 24-19 343
2 13-5 26-46 376 2 13-5 23-11 328
10-0 298 38-06 0 —_ 38:06 54-0 0 —_ 34-89 495
l 215 3376 479 1 215 2985 424
2 13-5 32:66 46-4 2 13-5 28-51 40-5
12:0 354 45-18 0 — 45-18 - 642 0 — 4142 58-8
| 215 40-02 56-8 i 215 35:37 50-2
2 13:5 38-70 55-0 2 13-5 3375 479
110x 110x 80 268 34.04 0 —_ 34-04 483 0 —_ 31-20 443
I 21-5 30-60 435 | 215 2719 38-6
2 135 29-72 422 2 135 26-12 37+
10-0 330 42:12 0 — 42-12 59-8 0 —_ 38-61 548
| 215 37-82 537 1 215 33-59 477
2 13-5 3672 521 2 135 32:26 458
12:0 392 50-04 0 - 50-04 7141 0 — 45-87 651
[ 215 44-88 637 1 215 3984 56-6
2 135 43-56 619 2 13-§ 38-24 54-3
15-0 48-4 61-62 0 — 61-62 875 0 —_ 5648 80-2
I 215 55-17 783 i 215 4895 695
2 13-5 53-52 760 2 13-5 46-95 667
130x130x 80 318 40-44 0 — 40-44 57-4 0 — 37-07 52:6
| 215 37-00 52-5 1 215 33.07 47-0
2 215 33-56 477 2 21-5 28-86 4i-0
10-0 39-4 50-12 0 — 50-12 712 0 —_ 4594 65-2
| 215 45-82 65-1 i 215 40-95 58-1
2 215 41-52 59-0 2 25 35-67 507

( Continued )
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I1SI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXX DOUBLE ANGLES USED AS TIE
(CONNECTED BY ONE LEG ) — (Continued)
EQUAL ANGLES
Composed of Waight  Secticna! Angles on Both Sides of the Gusset  Angles on One Side of the Gussot
Two Angles per Area b A \ A \
Each of Size Metre Holes Effective Allowable Holes Effective Allowable
Deducted Area Load Deducted Area Load
AxBxt w a P —— Py
No. Dia No. Dia
m—A——
mm mm mm ke em® mm em? kg>. 103 mm em? kg 10°
130x 130x 120 468 59-64 0 — 59-64 847 0 — 54-67 776
| 215 54-48 77-4 | 2i-5 48-67 69-1
2 215 49-32 70-0 2 215 42-34 601
15-0 57-8 73-62 0 — 73-62 104-5 0 —_ 67-48 95-8
! 215 6717 954 ! 218 59-98 8s-2
2 2{-5 6072 86-2 2 215 52-05 739
150x 150 10-0 456 58-06 0 —_ 58-06 824 0 — 53-22 75-6
| 235 53-36 758 | 235 4777 67-8
2 235 48-66 691 p3 235 4203 597
12:0 54-4 69-18 0 — £9-18 28-2 0 63-42 90-0
! 235 63-54 90-2 I 235 56-86 80-8
2 235 5790 822 2 235 4998 7i0
150 67-2 85-56 0 — 85-56 12t-5 0 —_ 78-43 14
I 235 78-5) 1115 I 235 70-24 99-7
2 235 71-46 1045 2 235 61-63 87-5
1e-0 798 101-58 0 — 101-58 144:2 0 — 93-12 1322
| 235 9342 1322 ! 235 83-29 1183
2 235 84-66 120-2 2 235 72:94 103-6
200 200« §2-0 732 9322 0 — 9322 1324 0 — 8545 121-3
! 29 86-26 122:5 ! 29 77-39 109-9
2 29 79-30 112-6 2 29 68-96 97-9
15-0 90-8 115-60 0 — 115-60 164-2 0 —_ 105-97 150-5
] 29 106-90 1518 I 29 95-88 136-2
2 29 98-20 139-4 2 29 85-34 121-2
18-0 108-0 137-62 0 - 137-62 195-4 0 — 126-15 179-1
i 25 i27-i8 i80-6 i 29 114-05 i62-0
2 29 11674 1658 2 29 104-39 144-0
250 147-2 187-60 0 — 187-60 266-4 0 — 171-97 2442
| 29 173-10 2458 ! 29 15516 220-3
2 29 158-60 2252 2 29 137-54 195-3

( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)

Composed of
Two Angles
Each of Size

AxBxt

e A
mm mm mm

50 x 30 x 30
40
50
60

60 x 40 x 5-0
60
80

65 x 45 x 50
6-0
8-0

70x45x 50
60

8.0

10-0

75 x 50 x 50

60

80

10-0

80 x 50 x 50

6-0

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Weight
per
Metre

w

kg
36
48
60
70
74
88
-6
82
98
128
86
104
134
166

9-4

148

i18-0

98

18

Sectional
Area

cm

468
614
756
894

9-52
11-30
1474

10-52
12-50
16:34

H-04
13-12
17-16
2104

12:04

14-32

18:76

23-04

12-54

14-92

Angles on Both Sides of the Gusset

A

Angles on One Side of the Gusset

A

r

Holes
Deducted
S —
No. Dia
mm
0 —
0 —
0 —
0 —_—
0 _—
0 —
0 -
0 —
0 —_—
0 —
0 —
0 —
0 —_—
0 —
0 -—
! 17-5
0 —_
! 17-5
0 —
1 17-5
0 —
| 175
0 -
[ 17-§
0 —
| 17-5

Effective
Area

cm

4-68
614
7-56
894

9-52
1130
1474

10-52
12-50
16-34

11-04
1312
17-16
20-04

12-04
10-29
1432
12:22
1876
15-96
2304
19-54

12-54
10-79
14-92
12-82

AN e

Allowable
Load

kg 10°

66
87
107
127

13:5
16:0
20-9

14-9
17-8
232

15-7
18-6
244
299

17-r
14-6
203
17-4
266
227
327
277

17-8
15-3
212
18-2

Holes
Deducted
No. Dia
mm
0 —
0 —_—
0 —_
0 —
0 —_
0 _
0 —_
0 ~
0 —
0 —
0 —
0 —
0 —
0 —
0 —_—
| 175
0 —_
i i7-5
0 —
1 17:5
0 —
1 17-5
0 —_—
! 17-5
0 —_
| 17-5

Effective Aliowable

Area

2
cm”

3-94
5-16
6-34
7-48

8-17
9-69
12-61

9-i0
10-80
14-10

9-41
-7
14-59
17-85

10-34

793
1229

9-39
16-C8
12-18
19-71
14-82

10-63
815
12-64
9-65

Load

kgx 107

56
73
90
10-6

i1-6
138
17.9

129
I5-3
200

13-4
15-9
20-7
253

14.7
-3
17:5
13-3
228
173
280
21-0

151
t-6
179
13-7

( Continued )
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TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED )

Composed of Weight  Sectional Angles on Both Sides of the Gusset Angles on One Side of the Gusset

Two Angles per Area - A N v -~ N
Each of Size Metre Holes Effective Allowable Holes Effective Allowable
Deducted Area Load Deducted Area Load
AxBxt w a r———P——— ———t——
No. Dia No. Dia
m kg em? mm em? kgx 10° mm cm? kg x 103
80x 50x 8-0 15-4 19-56 0 — 19-56 278 0 — 1654 23§
1 175 16-76 238 | 17-5 1253 178
10-0 13-8 24-04 0 - 2404 341 0 —_ 20-29 288
| 17-8 20-54 292 ! 17-5 1525 217
90x 60x 60 136 17-30 0 - 17-30 24-6 0 —_ 1486 211
! 21-5 14-72 209 i 21-5 1129 16-0
80 17-8 22:74 0 — 2274 323 0 — 19:54 277
! 215 19-30 27-4 I 215 1472 209
10-0 220 28-02 0 - 28-02 198 ] - 2400 34-1
i 215 2372 337 1 215 18-00 25-6
120 26-0 3314 0 - 33-14 47-) 0 —_ 28:36 40-3
i 218 27-98 397 t 215 2011 300
100x 65x 60 150 1910 0 - 19-10 2741 0 - 16-32 232
! 218 16-52 235 } 215 1275 18-}
8-0 19-8 25-14 0 — 2514 357 0 - 21-46 30-5
I 218 21-70 308 | 218 16-68 237
10-0 24-4 3102 0 - 31-02 44.0 0 - 26-45 376
! 215 2672 379 1 21-5 2044 290
100x75% 60 160 2028 0 - 20-28 288 0 — 17-81 25-3
1 218 1770 254 ! 218 14-47 20-5
80 210 2672 0 - 2672 379 0 - 23.45 333
| 215 2328 33t | 25 1899 270
10-0 269 3300 0 - 3300 46-9 0 — 28-94 41
i 21§ 28-70 408 I 215 2335 332
12-0 308 39-12 0 — 3942 55-6 0 —_ 3429 48-7
[ 215 3396 482 l 21-5 27-56 39-t

( Continued )
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TABLE XXX DOUBLE ANGLES USED AS TIES
{CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Composed of Weight Sectional Angles on Both Sides of the Gusset Angies on One Side of the Gusset
Two Angles per Area , A p A

Each of Size Metre Holes Effective Allowabl; Holes Effective Allowabl;
Deducted Area Load Deducted Area Load
AxBxt w a r—‘—-—-J;_——n l—-‘—A—:ﬁ
No. Dia No Dia
——A——
mm mm mm kg cm? mm em? kg x 10° mm em?® kg X 108
125x75x 6-0 18-4 2332 0 - 23-32 331 0 — 19-61 278
i 215 2074 295 ! 215 15-97 27
80 242 3076 0 —_ 3076 437 o — 25-84 367
! 21-5 27-32 388 i 215 20-96 298
100 29-8 38:04 0 — 3804 54-0 o — 319 453
I 215 3374 47-9 | 21-5 25-80 366
125% 95x% 60 20-2 25.72 0 —_ 2572 . 365 0 -— 22-65 322
i 21-5 2314 329 i 215 19-37 27-5
80 28-6 3396 0 — 3396 48-2 0 —_— 29-89 424
i 215 30-52 433 i 215 25-52 36-2
10-0 330 42-04 0 —_ 42-04 597 0 —_ 3698 52-5
i 2i-5 3774 536 i 2i-5 3i-5i 447
12-0 392 49-96 0 —_ 49-96 709 0 — 43-93 - 624
| 215 44-80 636 | 215 37-35 53-0
150x75x 8-0 27-4 34-84 0 —_ 34-84 495 0 - 28-03 398
i 2i-8 3i-40 44-6 i 25 2274 323
10-0 338 4312 0 —_— 43-12 612 0 —_ 34-62 49-2
I 21-5 38-82 55-1 l 218 2797 397
12:0 40-2 §1.24 o - 51-24 728 0 — 41-08 583
i 215 46-08 65-4 | 245 33-04 469
I1S0x 115x 80 324 41-16 0 - 41-16 58-4 0 _ 36-29 515
i 2(-5 3772 53-6 1 215 3197 45-4
2 13-5 3484 523 2 13.5 3081 438
10-0 40-0 51-04 0 —_ 51-04 725 0 — 44-99 639
| 215 4674 66-4 | 21§ 39-58 56-2
2 13-5 45-64 648 2 13:5 38-13 54-1

( Continued )
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TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—( Continued)

UNEQUAL ANGLES (SHORTER LEG CONNECTED)

Composed of Weight Sectional Angles on Both Sides of the Gusset Angles on One Side of the Gusset

Two Angles per Area ’ A \ s A N
Each of Size Metre Holes Effective Alfowable Holes Effective Allowable
Deducted Area Load Deducted Area Load
AxBxt w a D —— ———
No. Dia No. Dia

mm mm mm kg em® mm em?® kg x 10 mm em? kgx 10
150x 115x% 12-0 47-6 6076 0 — 60-76 86-3 0 — 53-53 76-0
| 215 55-60 79-0 ! 215 47-04 66-8
2 13-5 5428 77-1 2 13-5 45-29 643
15-0 59-0 75-04 0 — 7504 106-6 0 — 66-08 938
! 215 - 6859 97-4 I 215 57-94 82-3
2 13-5 66-94 95-1 2 13-5 55-76 792
200 100x 10-0 456 58-06 0 — 58-06 824 0 —_ 4671 66-3
i 215 53.76 763 - 1 21-5 40-24 5741
2 13-5 52-66 748 2 13- 38-45 546
12-0 54-4 6%-18 0 — 69-18 982 0 — 55-58 789
| 21§ 64-02 90-8 I 215 47.79 67-9
2 13:5 62-70 89-0 2 13-5 45-63 64-8
15-0 67-2 85-56 0 —_ 85-56 121-5 0 —_ 68-58 97-4
| 215 79-1) 123 1 21-5 58-81 835
2 13-5 77-46 110-0 2 13-5 56-08 796
200x 150 100 53-4 68-00 0 - 68-00 96-6 0 — 59.73 84-3
| 235 63-30 89-9 [ 235 5382 76-4
2 23-§ 58-60 832 2 23-5 47-50 674
12:0 63-6 8i-12 0 —_ 81-12 115-2 0 - 7124 101-2
l 23-§ 75-48 107-2 | 23-5 64-14 911
2 23-5 69-84 99-2 2 23-§ 56-54 803
15-0 788 100-50 0 —_ 100-50 1427 0 - 88-22 125-3
| 235 93-45 132.7 t 23-5 79-34 2.7
2 235 86-40 122:7 2 235 69-81 99-1
18-0 93-8 119-52 0 — 119-52 1697 0 — 104-86 148-9
l 235 111-06 157.7 1 235 94-19 133-8
2 235 102-60 1457 2 235 8273 175

( Continued }
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXX DOUBLE ANGLES USED AS TIES

Composed of

Two Angles
Each of Size
AxBxt
mm mm mm
50x30x 3-0

40
5-0
60
60x40x 50
60
8-0
65x 45« 5-0
60
80
70x 45x 5-0
6-0
80
10-0

(CONNECTED BY ONE LEG)—( Continued)

UNEQUAL ANGLES ( SHORTER LEG CONNECTED )

Weight
per
Metre

kg
36

48

60

7-0

7-4

88

H-6

82

9-8

12-8

86

10-4

13-4

16-6

Sectional
Area

[

cm

468

6-14

7-56

8-94

9-52

11-30

1474

10-52

12-50

16-34

11-04

13-12

17-16

21-04

Angles on Both Sides of the Gusset

A

Angles on One Side of the Gusset

i

s

Holes
Deducted
R
No. Dia
mm
0 —
1 17-5
0 —_
1 17-5
0 —
I 17-5
0 —_
| 17-5
0 —_
{ 215
0 —_
i 215
0 —
1 215
0 —_
| 21-5
0 —_
I 2i-5
0 —
I 215
0 —_
| 215
0 —
i 245
0 —_
! 215
0 —_
i 215

Effective Allowable

Area

cm
468
363
614
474
756
58
894
684

9:52

737
11-30
872
14-74
1-30

10-52
837
12-50
992
16-34
12:90

H1-04

8-89
13-12
10-54
17-16
13-72
21-04
16-74

Load

kgx 103
66
52
87
67
10-7
83
12:7
97

13-5
10-5
16-0
12-4
209
16-0

149
-9
17-8
141
232
183

157
12:6
186
50
24-4
19:5
299
238

s

Holes
Deducted
No. Dia
mm
0 _
| 17-5
0 —
I 17-5
0 —
| 17-5
0 —
! 17-5
0 —
| 215
0 —
| 215
0 —
1 21-5
0 -
| 215
0 —
I 218
0 -—
i 215
0 —
! 21-5
0 —_
l 215
0 —
I 215
0 —
| 245

Effective Allowabie

Area

cm
4-50
228
5-90
292
727
351
§-60
405
9-09
497
10-79
5-82
14-08
7-40

10-01
6-04
11-90
7-12
15-56
9-14

10-56
6-25
12-56
737
16-43
9-46
20-16
11-38

Load

kg x.10°
64
32
84
41
10-3
50
122
57

12-9
7-1
153
83
20-0

- 10-5

14-2

86
169
10-1
22:1
13-0

15-0

89
178
10-5
233
134
286

162
( Continued )
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TABLE XXX DOUBLE ANGLES USED AS TIES

Two Angles
Each of Size

AxBxt

i Ay

mm mm mm

75x50x 50

@
&

80x50x 50

60

80

10-0

90 x60x 60

8-0

100x65x 60

UNEQUAL ANGLES ( LONGER LEG CONNECTED )

-2

i48

18-0

98

-8

15-4

18-8

13-6

17-8

~
%]
[~

26-0

15-0

JRpIPS phgepny |
SCLLIDnal

Area

12-04

14-32

23-04

12-54

14-92

19-56

24-04

17-30

22-74

[ d
B
=]
N

334

19-10

(CONNECTED BY ONE LEG)—(Continued)

o~ .

Holes
Deducted
mm
0 —_
1 215
0 —
1 215
o —_
I 215
0 —
1 21§
0 —
I 215
0 —
| 21-5
0 —_
i 2i-5
0 —
l 21-5
0 —
! 215
0 —
I 215
0 —
[ 215
0 —
| 215
0 —
I 2|5
2 13:§

Effective Allowable

Area

Cl‘“2
12:04

9-89
14-32
1174
876
1532
2304
1874

12-54
10-39
14-92
12-34
19-56
i6-i2
24-04
19-74

~
ar
o

x
-3
»

N
»
~
-~

19-30
28-02
2372
3314
2798

19-10
16-52
15-86

Load

kg x 10°
17-1
140
20-3
167
266
218
327
266

17-8
14-8
212
i7-5
278

RY 4]

2

W
© > N

(¥
=}

»
>
o

[
S
0

(=4
w
w

27-4
39-8
337,
47

397

27-1
235
225

Holes
Deducted
No. Dia
mm
0 —_
| 2i-5
0 —
| 25
o —
I 215
0 -
! 2{-5
0 —
| 245
0 —
[ 215
0 —
i 2i-5
0 —
I 25
0 —_
! 218
0 —_—
[ 20-5
4] —_
| 215
0 —
| 215
0 —
| 2§
2 135

Effective Allowable

Area

1826
15-47
1474

Load

kg x 103
16-3
13:0
19-4
154
25-4
201
313

246

174

13-8
20-3
164
266
2i-4
328
26-2

N
W
ES

w [ ] (7] -
» o w
S v @ (n

w
>

45-0
370

259

220

20-9
(Continued)




SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXX DOUBLE ANGLES USED AS TIES
(CONNECTED BY ONE LEG)—( Continued)

Composed of
Two Angles
Each of Size

AxBxt

PRI NS

mm mm mm

100x 65x 80

10-0

100x75x 60

8-0

10-0

120

125x75x 6-0

80

10-0

UNEQUAL ANGLES ( LONGER LEG CONNECTED)

Weight
per
Metre

w

kg

19-8

24-4

16-0

21-0

26-0

308

18-4

242

298

Sectional
Area

cm

25-14

31-02

20-28

26-72

39-12

2332

3076

38-04

Angies on Both Sides of the Gusset

A

Angles on One Side of the Gusset

A

r

Holes
Deducted
R ——
No., Dia
mm
0 —
[ 215
2 135
0 -—
4 215
2 135
0 -
} 215
2 i3-5
0 —
t 215
2 13-5
0 —_
| 218
2 135
0 —
| 2i-5
2 13-5
0 —_
| 21-5
2 215
0 —
( 208
2 21-5
0 —
1 21-5
2 215

Effective Aliowable

Area

em?
25-14
21-70
20-82
3t-02
2672
25-62

20-28
17-70
17-04
2672
2328
22-40
33-00
28-70
27-60
3912
33-96
32-64

23:32
20-74
1816
30-76
27-32
23-88
38:04
3374
29-44

Load

kgx 10%
357
30-8
296
44-0
379
364

288

251
242
379
331
3-8
469
40-8
392
55-6
48-2
46-3

331
295
25-8
437
388
339
54-0
479
41-8

r

Holes
Deducted
No. Dia
mm
0 _—
l 2t-5
2 13-5
] —_
| 215
2 135
0 —_
t 215
52 135
0 —
| 215
2 135
0 —
| 215
2 13-§
0 —
| 21§
2 13-5
] —_
! 215
2 2145
0 -
I 215
2 2i-5
0 —_
I 215
2 2§

Effective Allowable

Area

24-04
20-33
19-35
29467
25-03
23-82

19-16
16-32
15-57
25-26
21-46
20-46
3120
26-46
25-2}
37-00
3131
2981

22-41
19-65
16-82
29-56
25-90
2213
36:57
3199
27-28

Load

kgx 103
341
289
275
42
355
338

27-2
232
22-1

359
30-5
29}

44-3
37-6
358
52-5
4435
423

318
279
239
420
368
3t-4
519
45-4

387
( Continued )
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1St HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXX DOUBLE ANGLES USED AS TIES

Composed of
Two Angles
Each of Size

AxBxt

A

mm mm mm

125x95% 6-0

8-0

10-0

120

I150x75x 8-0

10-0

12-0

i50x 115x 8-0

10-0

12:0

(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (LONGER LEG CONNECTED)

Weight
per
Metre

w

kg

20-2

26-6

330

392

274

338

324

47:6

Sectional
Area

2
m

2572

33-96

4204

49-96

34-84

43-12

51-24

41-16

51-04

60-76

Angles on Both Sides of the Gusset

Angles on One Side of the Gusset

A A
‘ Holes Effective Allowabz - Holes Effective AliowabI;
Deducted Area Load Deducted Area Load
——r— ———t———
No. Dia No. Dia
mm cm?® kg 103 mm em? kg x 103
0 — 25-72 365 0 — 24.27 345
! 215 23-14 329 1 215 21-43 30-4
2 2¢-§ 20-56 292 2 215 18-47 262
0 — 33-96 482 0 —_ 32:06 45-5
| 215 30-52 433 I 21-5 28-27 40-1
2 21-5 27-08 385 2 21-5 24-32 345
0 — 42-04 597 0 — 39-69 56-4
1 245 37-74 536 i 215 3496 496
2215 3344 75 2 215 3003 426
0 — 49-96 709 1] —_— 47-18 67-0
I 21{-5 44-80 635 | 21-5 41-50 589
2 215 39-64 56-3 2 21-5 35-58 50-5
0 —_ 34-84 49-5 0 —_ 33:83 480
I 235 31-08 44-1 i 235 29-89 42-4
2 235 27-32 388 2 235 25-89 36-8
0 — 43-12 612 0 — 41-88 59-5
1 23§ 38-42 54-6 ] 238 3696 525
2 235 33.72 479 2 235 3196 45-4
0 — 51-24 728 0 —_ 49-78 70-7
I 235 45-60 648 | 235 43-89 62-3
2 235 3996 56-7 2 235 37-89 53-8
0 —_ 41-16 584 0 -— 38-81 55-1
I 235 37-40 53-1 I 238 34-67 49-2
2 235 33-64 478 2 235 30-38 43-1
0 — 51-04 725 0 —_ 48-14 684
! 235 46-34 658 | 238 4296 610
2 235 41-64 59-1 2 235 37-60 534
0 — 6076 863 0 — 57-32 8i-4
235 5512 783 | 235 51-11 726
2 235 49-48 70-3 2 235 44-68 63-4

( Continued )
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SECTION C: ANGLES, SINGLE & DOUBLE, USED AS STRUTS & TIES

TABLE XXX DOUBLE ANGLES USED AS TIES

Composed of
Two Angles
Each of Size

AxBxt

—Ae——

mm mm mm

150 1i5x 15-0

200x 100 10-0

12-0

15-0

200x 150 10-0

12-0

150

18-0

(CONNECTED BY ONE LEG)—(Continued)

UNEQUAL ANGLES (LONGER LEG CONNECTED)

Weight
per
Metre

kg

59-0

45-6

54-4

67-2

534

636

788

938

Sectional
Area

cm”

75-04

58-06

69-18

85-56

8112

100-50

119-52

Angles on Both Sides of the Gusset

—_—,

Angles on One Side of the Gusset

Al

’ Holes
Deducted
A
No. Dia

mm
0 —
J 235
2 23§
0 —_
! 29
2 29
0 —
1 29
2 29
0 —_
I 29
2 29
0 —_
1 29
2 29
0 —
1 29
2 29
0 —_
i 29
2 29
0 —_
| 29
2 29

Effective Allowable '

Area

2
cm

75-04
67-99
60-94

58-06
52:26
4646
69-18
62-22
55-26
85-56
7686
68-16

68-00
52:20
56-40
81-12
74-16
67-20
100-50
91-80
83:10
119-52
109-08
98-64

Load

kg x 10

106-6
96-5
865

824
742
660

98:2
88-4
78'5

1215

109-1
968

966
883
80-1
1152
105-3
95-4
142-7
130-4
1180
169-7
154-9
140-1

Holes
Deducted
——A——
No. Dia
mm
0 —_
1 235
2 235
0 —_
! 29
2 29
0 —
1 29
2 29
0 —
| 29
2 29
0 —
| 29
2 29
0 —
| 29
2 29
0 —
[ 29
2 29
] —
)
2 29

Effective
Area

2
cm”

70-81
63-05
55-01

5637
503

44-14
6718
5991

5252
83-10
74.03
6478

64-24
57-89
5133
76-65
6502
61-16
9499
8546
7563
1299
10155
89-76

N

Allowable
Load

kg 107
100-5
89-5
78-1

80-0
714
627
95-4
85-1
746
118-0
(051
920

91-2
822
729
108-8
98-0
86-8
1349
1213
107-4
160-4
144-2
127-5

Note | — The diameters of the holes deducted are assumed to be one millimetre larger than the corresponding rivet sizes.
Note 2 — The maximum allowable load is computed on the basis of the allowable stress specified in 9.1.1 and the effective sectional

area defined in 19.3,2 and 19.3.3 of IS : 800-1956.
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ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXI RIVET GAUGE DISTANCES IN T
LEGS OF ANGLES

Leg Size Double Row of Rivets Single Row Maximum Rivet
- A ~ of Rivets Size for Double
a 5 < Row of Rivets
mm mm mm mm mm
200 75 8s 1is 27
150 55 65 90 22
‘30 50 55 80 20
125 45 55 75 20
15 45 ) S0 70 12
iiG 45 45 65 iz
100 40 40 60 12
95 — - S5 _
90 -_ —_ 50 —
80 - - 45 -
75 - — 40 -
70 -— -— 40 -
65 - - 35 —_
60 - —_— 35 —
55 - - 30 -—
50 - —_ 28 —
48 —_ —_ 25 —_
40 - — 21 -
5 — — 9 -
30 - - 17 _
25 - - IS -
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BEAMS, CHANNELS AND
OTHER COMPOUND SECTIONS
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(TABLES XXXII-XXXVIII)



iSt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXl

STEEL COLUMN SECTIONS

H-BEAMS TO BE USED AS COLUMNS

SAFE CONCENTRIC LOADS ON ROLLED

Designation ISHB {50 ISHB 200 ISHB 225 ISHB 250
Size (mm)
h b 1502150 150150 I150<150 | 200200 200x200 | 225225 225,225} 250x250 250 x 250
Sectional Area, cm? 34.48 38-98 44-08 47-54 50-94 44-94 59-66 64-96 69-71
Weight per Metre, kg 27 306 346 373 40-0 43| 468 510 $4.7
Radii of {t”. cm 6-50 629 6-09 871 8-55 9-80 9-58 10-51 10-70
Gyration fyys CM 3-54 3-44 338 4-51 4-42 4-96 4-84 5-49 537
Safe Concentric Loads in kg
§0 390844 438490 491994 563333 602659 657195 712425 782122 €38409
5-0 364507 406172 451324 546397 583504 64407-6 696893 769890 824806
60 326817 359500 395074 524213 558794 623490 673533 752248 804545
70 281i%8 305574 331700 492683 522403 598610 ¢44264 729191 77 882-3
80 236082 254239 273439 452418 477507 564368 604802 700509 745812
9-0 19651-0 210685 225822 406166 426448 522894 557374 663274 703648
10-0 163966 173152 18362:0 358275 374486 47589 504i1-6 619218 654089
g 110 134790 14191 ‘ ;4-8;3.‘7_ E 313430 326335 424166 449554 569477 598842
S |- , .
“ E 120 {11821 118307 124948 | 273266 283682 378895 398194 516485 541308
S ":‘.;:‘. 13-0 9 4475 98997 103890 E 239353 247830 335773 351716 465278 486009
X {: 14-0 79675 83748 88261 E 206444 213394 297696 311529 417856 435010
>
E 15-0 68456 71684 75338 5 179029 184117 26 389-1 273771 374710 388897
B 16-0 5901-4 - — ) .l; ;6;(; a I'6-08_3T9- E 231488 239968 337190 349807
17:0 _ — - 137595 141482 :. 203659 209986 301087 310099
18:0 - - - 120763 12 365-0 ) ;7-9‘.93-4. ) -1_8 ;8-3?7- -: 26800-5 27 609-1
19-0 - - - 10671:0 109804 161299 166657 E 23871-8  24497S
200 - -— — 9 544-0 98088 143808 147775 ) -ZI- .’;SS; N 52.0_62-2-.
22:0 — - — - _— 115935 119743 17477-5 179278
24-0 — -— — - — 95136 -— 142941 147368
26-0 —_ — — -— - - —_ 119659 1112039
( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXl

STEEL COLUMN SECTIONS

( Continued )

H-BEAMS TO BE USED AS COLUMNS

SAFE CONCENTRIC LOADS ON ROLLED

Designation {SHB 150 1SHB 200 ISHB 225 ISHB 250
Size (mm)
hxb I150x 150 150x 150 150 I50 | 200200 200200 | 225225 225x225 | 250x250 250 x 250
Sectional Area, cm?| 34.48 3898 44-08 47-54 50-94 54.94 59-66 64-96 6971
Weight per Metre, kg 27-1 306 346 373 400 431 468 5i-0 54.7
Radii of {ru. em 650 629 6-09 87 855 9-80 958 1091 10:70
Gyration Tyys €M 3-54 3-44 3-35 451 4-42 4-96 4-84 5-49 5-37
Safe Concentric Loads in kg
20 397416 446984 502997 564965 604403 657797 712997 782378 83 86l-|
25  37731-5 421842 471965 549753 587033 645270 698022 770296 825088
30 346455 384772 427664 528930 563855 $2521.7 675172 753081 B0 508-
3.5 308044 338541 372079 500644 531712 601428 646893 730280 779567
40 265220 288842 314775 464181 490501 5686299 608532 702283 746943
45 215085 243313 264171 421109 442108 527973 562176 665710  705i86
50 190157 205386 221943 374425 391270 481714 509854 622382 656111
55 16078:0 17100-5 (83681 329737 343336 432598 455623 573207 601249
g 60 134334 142745 151723 289233 300i3-8 385349 404316 520524 543808
S . . -
2 65 112991 120682 129198 ; 254006 263156 342056 357662 469531 488528
% ’:} 7-0 96958 10271-2 108922 :' 229107 228i6-0 303379 316914 422045 437430
q s 75 82580 87588 93538 ! 19296-5 197953 270085 27968-6 378782 391352
o : '
2 ! Tt
é 8.0 71718 7 605-0 80799 ' 16748:3 | 17 146-4 : 237011 245203 340845 352/05
- ! !
85 62340 6614-9 ~ 147944 152107 :' ‘209102 215134 305052 312640
)
90 —_ - - 130925 134023 184104 190793 27 146-8 278352
95 - - —_ 1152844 118283 165424 17056-8 . 242106 247122
e e
10-0 - -— —_ 10292-4 10570-0 147898 151656 2016122 222305
110 - - - 83100 84968 118945 122601 |77276 180897
12:0 - - —_ - - 97738 100408 14512 148552
13-0 —_ —-— - — — - -— 121540 123875
( Continued )




ISt HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXII SAFE CONCENTRIC LOADS ON ROLLED
STEEL COLUMN SECTIONS

( Continued )

H-BEAMS TO BE USED AS COLUMNS

Designation ISHB 300 ISHB 350 ISHB 400 ISHB 450
Size (mm)
hxb 300x250  300< 250 350250  350x 250 400x 250 400 x 250 450x250  450x 250
Sectional Area, c¢m? 74-85 80-25 8591 9224 98-66 104-66 1114 17-89
Weight per Metre, kg 58-8 630 67-4 24 77-4 822 87-2 92-5
Radii of frxs €M 12-95 12-70 14-93 14-65 16-87 16-61 18-78 18-50
Gyration Tyys €M 5-4) 529 534 522 5-26 5-16 5-18 5-08
Safe Concentric Loads in kg
4-0 908980 973679 1047146 12 3Si~l 120 52%-0 127 8240 136 016-5 1442432
5-0 898576 96 230-5 103 926-9 1H1 4419 120 002-7 127 2473 1354839 143 669-7
60 886276 94 860-6 102 884-7 110273-7 1189821 126 1131 134756-4 142 838-1
7-0 869312 92895-4 101 6188 108 8890 117 8704 124 8892 133 6911 141 691 -0
80 84770-6 90 476-5 999219 106 909-5 116 5838 1235029 1325104 140391}
90 823431 87 704-4 97 835-9 1045643~ 114834-6 121 5037 131 2084 138 989-1
10-0 78 996-8 819762 95419.2 101 9207 1127293 1192224 129 400 -1 136 918-}
1i-0 751058 795581 924653 98 480-0 1103158 1165760 127 270-6 134 6240
12-0 707249 746123 890285 94 5373 107 669-6 113 530-0 124 880-1 131 985-8
13-0 659102 692539 84 885-5 900055 104 2192 109 812-4 122 394-6 129 255-2
“ 14-0 60766-1 636357 80 3861 84 909-4 100 3855 105511-6 1190499 125 495-5
g 150 55752-9 582015 755859 79 553-0 96 174-8 1009395 115 558-3 121 5701
{ 16:0 50 968.2 531034 704647 739512 91 438-5 95 709-7 1113158 1i6 981-9
- 17-0 46 478 4 48 359-1 65 4431 68 516-4 865388 903323 106 991-0 112 148-4
2 = 180 423747 440256 605284 632885 8! 3338 847244 102079} 106 859-3
§ 'a 19-0 38 8241 402343 559826 583161 76 206-6 792544 97 089-0 101 3790
X S 200 353228 363830 517088 538245 711772 7318654 91 822-0 95707-6
x - 220 290112 298391 442328 459168 61 869-3 64 1150 81 5262 34 680-1
L2
Y '
< 240 240930 248358 « 3712999 38 590-4 538105 55 684-6 719538 74522-4
w ]
260 203355 208S1-1 + 315734 324460 467520 48 055-0 63 354-1 655182
280 17 1467 17 5792 27 006:S 278839 . 402066 41 265-1 56 062-5 57 855-3
300 147339 1510t-5 232977 239437 . 345504 . 353659 . 488526 503358
P, ' X
320 126971 —_ 20 068-5 206336 30295-4 311368 . 428054 439761
)
340 - — 17 5721 180773 26 576-7 27 202-4 373932 38566-0
360 - — 15 395-0 1S 844-) 23 268-8 238448 334066 343410
( Continued )
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SECTION D: BEAMS CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXX

STEEL COLUMN SECTIONS

( Continued )

H-BEAMS TO BE USED AS COLUMNS

SAFE CONCENTRIC LOADS ON ROLLED

Designation ISHB 300 ISHP 350 ISHB 400 ISHB 450
Size (mm)
hxb 300x 250 300 % 250 350% 250 350 % 250 400 % 250 400 x 250 450 % 250 450 % 250
Sectional Area, c¢m? 74-85 8025 85-91 922t 98-66 104-66 1t-14 117-89
Weight per Metre, kg 588 630 674 724 77-4 822 87-2 925
Radii of [ Fre, €M 12-95 |2~7(_) 14-93 14-65 16-87 16-61 18-78 18-50
Gyration 1 fyy» €M 541 529 534 52 5-26 S-1é 5-18 5-08
Safe Concentric Loads in kg
20 90 082-0 96 452-5 1033154 110 744-2 118 5499 1256129 1334236 141 3619
25 88 6449 94 855-5 101 6315 108 8631 116 5569 123 4360 1311230 138 8391
-0 86 5565 924320 991230 1059585 '3 5284 1200136 127 5332 134795-4
K 838545 89 4065 959357 1023900 109 7592 1158691 123 165-3 129 9855
4.0 804488 854562 91 846-4 97 641-2 >|04 806-5 1102698 1172972 123 360-1
45 76 055! 80 450-6 86 623-1 91 6844 98 561 3 1033099 109 973-0 115 2021
50 708755 74 592-4 80 4805 847410 91 260-5 952092 101 448-6 105 7591
w
g 55 650596 68 108-2 736506 77 1152 832098 86 3864 92 1351 95 538-1
@
z 6-0 58 921 -9 6l 439-4 66 5545 69 3880 749816 77 5534 82788-2 85 505-6.
© £
§ - 65 52978-8 55075-6 597418 620850 67 167.7 69 2640 73 985-9 76 180-5
-
: g 70 47 514-8 492334 534618 55409-0 59 995-1 617285 65961-6 67 7514
-l
© 75 42567-2 44 001 -1 477917 49 5075 536217 55 {45-4 58 9375 60 501 -1
»
] 80 383082 394429 429636 441778 47 968-5 490123 52 447-0 534513
=
“ 8-5 34 104-7 348686 38 058! 390509 424139 433188 46 3565 47 2385
90 303592 310086 338829 346433 37 668-4 38 3265 4105851 41 650-5
9-5 26 998-4 27 4455 300599 | 307244 3313372 34 (192 364984 372768
10-0 242140 248213 27 087-4 277552 30 150-5 307494 329197 334925
-0 19760-4 200786 21 993-0 223425 243296 247416 26 4847 26 914-3
12:0 16 197-5 16 5556 18 092-6 18 460-4 20097-0 204192 218724 221869
130 13 5i0-4 137870 150772 153530 16 7327 — — —_
Note | — The safe loads given in this Table are tabulated for ratio of slenderness up to but not exceeding 250.

Note 2 — The values below the zigzag dotted lines are for ratio of slenderness exceeding 180.
Note 3 — This Table is-based on the requirements specified in 9.1.2 of 15:80C-1956.
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TABLE XXXill SINGLE JOIST WITH
ADDITIONAL PLATES ON BOTH FLANGES
TO BE USED AS COLUMNS

Y
Composed of Weight Sectional Moduli of Section Radii of Gyration
— A — per Area - A S r A
One Steel joist Plates Metre Z,, z, Tex Tyy
Each Flange to Form
Designation w Width Thickness
kg mm mm kg em? cm? em? cm
ISHB IS0 27-4 250 12:0 742 9448 620-6 2845 7-56 614
16-0 899 114-48 7675 367-9 7-81 634
20-0 105-6 134-48 9173 4512 805 6-48
250 125-2 159-48 1 109-} 555-4 8-34 660
320 1527 194-48 | 3871 7012 874 671
40-0 1841 234-48 17193 8679 9-18 6-80
ISHB 150 306 250 12-0 77 9898 630-3 2868 7-44 6-02
16-0 934 118-98 7767 3702 N 624
20-0 109-1 138-98 926-1 453-5 796 6-39
250 1287 16398 V175 557-7 826 6-52
320 156-2 198-98 13950 703-5 8-66 6-65
40-0 187-6 23898 17267 8702 912 675
ISHB 150 346 250 12-0 8i-7 104-08 6413 289-6 7-32 590
16-0 97-4 124-08 7872 ne 7-60 613
200 131 144-08 9362 456-3 7-86 629
25-0 1327 169-08 11274 560-4 818 644
320 160-2 204.08 1 4039 706-3 8-58 658
400 191-6 240-08 1735-0 8729 9-04 6-69
iISHB 200 373 250 12:0 84-4 107-54 924-8 3274 9-8! 617
16-0 1001 127-54 L1170 4107 10-08 6-34
20-0 158 147-54 13118 494-0 10-33 647
250 135-4 172-54 | 559-5 598-2 10-63 658
32:0 162.9 207-54 1 914.7 744-0 11-04 669
40-0 1943 247-54 23339 910-7 11-49 678
ISHB 200 40-0 250 12:0 87-1 110-94 9349 329-6 972 609
16-0 1028 130-94 11267 4129 9-99 628
20-0 118-5 150-94 13213 4962 10-25 641
250 138-1 175-94 | 568-6 600-4 10-56 653
32:0 165-6 210-94 19233 746-2 1097 6-65
40-0 197-0 250-94 23420 9129 11-43 674
ISHB 225 431 320 12-0 103-4 131-74 12910 4942 1105 7-75
16-0 123-5 157-34 1 5697 6307 1-32 8-01
20-0 143-6 182-94 18543 767-3 t1-58 819

( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXIll

SINGLE JOIST WITH

ADDITIONAL PLATES ON BOTH FLANGES

Composed of

AL

TO BE USED AS COLUMNS

One Steel joist

Al

~

Plates
Each Flange to Form

A\

7

Designation

ISHB 225

I1SHB 225

ISHB 250

ISHB 250

ISHB 250

1SHB 250

I T et

w

kg

510

547

51-0

54.7

Width

320

320

320

320

400

N
Thickness

25-0
320
40-0

12-0
16-0
20-0
25-0
320
40-0

12:0
16-0
200
250
32:0
40-0

12-0
16-0
200
25-0
320
40-0

12-0
16-0
20-0
25-0
32.0
40-0

120
16-0
20-0
250
32:0
40-0

Weight
per
Metre

kg

168-7

2039

244-1

1974
1272
147-3
172-4
207-6
247-8

13
131-4
I151-5
176-6
211-8
252-8

115-0
135-1
1552
180-3
2155
2557

126 4
I151-5
176-6
2080
252-0
3022

130-1
155-2
180-3
2017
2557
3059

( Continued )
Sectional Moduli of Section Radii of Gyration
Area y —A — — A —
zxt zyv Mea fvy
cm? cm? cm? cm cm
21494 22082 9379 11-89 836
25974 27177 11769 12-30 8-51
310-94 33157 { 4499 1275 8-64
136-46 13070 496-9 10-92 7-63
162-06 1 585-2 633-4 -2 7-91
187-66 | 8664 770-0 11-48 810
209-66 22227 940-6 i1-80 828
264-46 27315 11796 1222 8-45
315-66 33288 [ 452-6 1268 8-58
14176 1 527-4 §322 12-15 7-75
167-36 | 8349 668-7 12-43 800
192-96 21453 8062 12-70 817
224-96 25380 9759 13-01 839
269-76 30973 12148 13-43 8-49
320-96 37516 1 4879 13-89 8-6!
146-51 1 5455 535-3 1202 7-65
17241 | 852-4 6719 12-:32 7-90
19771 21624 808-4 12-59 8-09
22971 25545 979-1 12:92 8-26
27451 31134 1 218-0 13-34 8-43
32571 37666 1 4911 13-81 8-56
160-96 17681 7381 12:27 9-63
192-96 21564 951 -4 12-58 993
22496 25483 11647 12-82 10-18
26496 30435 14314 1313 10-39
32096 37484 1 804-7 13-54 10-60
384-96 45723 22314 14-00 1077
16571 17861 7406 12-15 9-45
197 71 21740 953-9 12-45 9-82
22971 25653 1167-3 12-73 10-08
269-7i 30600 1 4339 13-05 10-3t
32571 37642 1 807-3 13-47 10-53
38971 45873 22339 13-94 10-71

( Cntinued )
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TABLE XXXIII SINGLE JOIST WITH
ADDITIONAL PLATES ON BOTH FLANGES
TO BE USED AS COLUMNS

( Continued )

Y
Composed of Weight Sectional Moduli of Section Radii of Gyration
— A ~ per Area p A —_ — A —_
One Steel joist Plates Metre Z,, z, [ Tyy
Each Flange to Form
~ A — A —
Designation w Width  Thickness

kg mm mm kg cm? cms cm? cm cm

ISHB 300 588 320 12:0 119-0 151-65 19287 §46-7 1435 7-59
16-0 1391 177-25 2297-0 683-2 14-67 7-85

20-0 159-2 202 85 26680 8198 1495 8:04

250 184-4 23485 31359 990-4 1529 821

320 219§ 279-65 37997 12294 1573 8-39

40-0 2597 33085 45721 13024 16-20 852

ISHB 300 630 320 12:0 1233 157-05 19537 550-0 1420 7-49
16-0 143-4 182-65 23214 686-6 14-53 7-76

200 163-5 20825 26918 8231 14-82 7.95

250 188-6 240-25 3159-0 9938 1517 8-14

32:0 2238 285-05 3gn-o 12327 15-62 832

40-0 264-0 33625 45934 15058 16-1t 8-46

ISHB 300 588 400 12:0 134-1 170-8 22472 7497 14.50 9-:37
160 1592 202-85 26823 963-0 14-82 974

200 184-4 23485 31505 11763 15-10 i0-01

250 2158 274-85 37407 | 4430 15-43 10-25

320 2597 330-85 4577-3 18163 15-87 10-48

40-0 3100 394-85 55501 22430 16-34 10-66

ISHB 300 630 400 12:0 1384 176-25 22422 7523 14-36 924
16:0 163-5 208-25 27067 965-7 14.69 963

20-0 188-6 240-25 31743 11790 14.99 991

250 2200 28025 37638 | 445.7 1533 10-16

20 264-0 33625 45996 I 819-0 1578 10-40

40-0 3142 40025 55714 22457 16-26 10-59

ISHB 350 674 320 12:0 1277 16271 23706 5628 }156-51 744
16-0 1478 188-31 27997 699-3 16-85 77

20-0 167-9 21391 32313 8359 17-16 791

250 193-0 24591 37747 1 006-S 17-52 8-09

320 2282 290-71 45434 1 2455 1799 828

40-0 268-4 34191 54347 15185 18-49 843

ISHB 350 724 320 12-0 132:7 169-0t 24049 566-S 16-31 7-32
16-0 152-8 194-61 28334 703-0 16-68 7-60

200 1729 220-21 32643 839-6 17-00 7-81

( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

Composed of

p —

TABLE XXXII

One Steel joist

A

N
Plates

Each Flange to Form

A

P
Designation

ISHB 350

ISHB 350

iISHB 350

ISHB 400

ISHB 400

ISHB 400

w

72-4

67-4

72-4

774

822

77-4

N

Width

mm

320

400

320

320

400

Al
Thickness

250
320
40-0

12-0
16-0
20-0
250
32:0

12:0
16-Q
20-0
250
320
400

2.0
16-0
200
250
320
40-0

12:0
16-0
20-0
250
320
40-0

12:0
16-0
200
250
32:0
40-0

Weight
per
Metre

1980

2332
2733

142-8
167-9
193-0
2244
268-4
3186

1477
172:9
198-0
2294
2733
3236

1377
1578
177-9
2030
2382
2784

1424
162 5
182-6
207-8
2429
2831

1528
177-9
2030
2344
278-4
328-6

( Continued )

Sectional
Area

cm=

25224
29701
34821

181-91
21391
24591
285-9) -
34191
405.91

188-24
22021
252-21
29221
348-21
41221

175-46
201-06
22666
258-66
30346
354-66

18146
207-06
232-66
26466
30946
360-66

194-66
226-66
25866
298-66
35466
418-66

Moduli of Section

SINGLE JOIST WITH
ADDITIONAL PLATES ON BOTH FLANGES
TO BE USED AS COLUMNS

Radii of Gyration
A

rr s A ]

le Zy‘v Fxs r"y
cm3 emd cm cm
39068 10102 t7-37 8-01
45744 1 249-2 17-86 8-20
S 4546 1 522:2 18-37 836
27070 7626 16-68 916
32488 9759 17-03 9-5%
37935 11892 17-34 9.83
44788 1 4559 17-70 10-09
54478 18292 1816 10-34
6 570-5 22559 18-66 10-54
2741 -4 7655 16-50 902
32825 9789 16-87 9:43
38268 11922 17-20 972
45110 | 458-9 17-87 299
54789 18322 28.05 10-26
66004 22589 18-55 10-47
28624 580-1 18-60 7-27
33522 7167 i8-98 7-58
3844-3 8532 19-32 776
44630 10239 19-70 7.9
$3366 1262:8 20-20 8-i6
6 347-0 1 5359 2072 832
28973 5835 18-40 717
33865 7201 18-80 7-46
38779 8566 1915 768
44959 10273 19-55 7-88
53685 1 2662 2006 809
63779 1 8393 2060 8:26
32469 776-4 18-80 893
38652 989-7 19-19 935
44862 1203t {9.53 9-64
52667 | 4697 19-92 992
b 3682 1 8431 20-41 10:19
7 6413 22697 2093 10-44

( Continued )
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Y
TABLE XXXIII SINGLE

J
ADDITIONAL PLATES ON BOTH FLANGES m
TO BE USED AS COLUMNS X— - —

IST WIT -

¥

-—x
L —

H
( Continued ) !
Y
Composed of Weight  Sectional Moduli of Section Radii of Gyration
— e A — per Area — A —_— — A ~
One Steel Joist Plates Metre Z, z, 5 fyy
Each Flange to Form
— A— N A -
Designation w Width Thickness
kg mm mm kg cm? cmd cm? cm cm
ISHB 400 822 400 12:0 1575 200-66 32818 7792 18-62 881
16-0 182-6 - 23246 ‘38995 992-5 19-03 9.24
20-0 207-8 264-66 45199 12058 19-38 9-55
25-0 2392 30466 52996 | 472-5 19-78 9-83
32:0 283-1 ~60-66 6 400-1 1 8458 20-29 10-12
400 3334 424-66 7672-1 22725 20-82 10-35
ISHB 450 872 320 12.0 147-5 187-94 33840 596-2 20-66 712
160 1676 2354 39346 7327 2107 741
20-0 1877 239-14 44874 869-2 21-44 7-63
250 2128 27114 51818 1 039-9 21-86 7-83
320 248-0 315-94 6 160-9 12788 22-39 8-05
40-0 288-2 367-14 72912 1 551-9 22.94 8-22
ISHB 450 925 320 12:0 1528 194-69 34321 5999 2044 7.02
16-0 1729 22029 39819 736-4 20-87 731
20-0 193:0 24589 45339 8730 2125 7-54
25-0 2181 277-89 52273 10436 2169 778
32:0 2533 N6 62052 1 282:6 22:23 7-97
40-0 2935 373-89 7 3342 | 555-6 22-80 8:16
ISHB 450 872 400 12-0 162-6 207-14 38164 789-3 20-90 873
16-0 187-7 239-14 451t-5 1002-6 21-32 916
20-0 212-8 271-14 52091 12159 21-70 947
25-0 244-2 314 6 085-1 1 482-6 22-11 9-76
32-0 288-2 36714 73197 1 8559 22-64 10-05
40-0 3384 431 14 87441 22826 23-18 10-29
ISHB 450 925 400 12-0 167-9 213-89 38645 7922 20-69 8-61
16-0 193-0 245-89 45588 1 005-6 21-14 9-04
20-0 218-1 277-89 5 255-6 12189 2153 937
250 2495 31789 6307 i 485-6 2§-56 967
320 293-8 373-89 7 3640 | 858-9 22-50 997
40-0 3437 437-89 87870 2285-6 23-06 10-22

Note — Properties given' in this Table are based on the gross area of the section.
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXIV DOUBLE JOISTS LACED OR

BATTENED TO BE USED AS COLUMNS

COMPOSED OF TWO ISHB SECTIONS OF SAME SIZE

Designation ISHB 150 ISHB 150 ISHB 150
w, kg 27-1 306 346
Weight per Metre, kg 542 61-2 692
Sectional Area, cm? 68-96 77-96 88:-16
Moment of Inertia, /,,, cm* 29112 3080-0 32712
Modulus of Section, Z,,, cm? 388-2 410-6 4362
Radius of Gyration, r,,, cm 6:50 629 6-09
Spacing Moment Modulus Radius Moment Modulus Radius Moment Modulus Radius
Between of of of of of of of of of
Cto C Inertia  Section Gyration Inertia  Section Gyration Inertia  Section Gyration
of Beams
$ Ly Z,y Tyy by Zyy fyy lyy Z,, Ty
cm cmé cm? cm cmé cm3 cm cmé cm® cm
150 47423 3162 829 —_ —_ — —_ - -
17-5 6 143-1 378-0 9-44 6889-4 420 9-40 77395 467-1 9-37
20-0 77593 443-4 10-61 87166 4939 10-57 98058 550-3 10-55
225 95911 515 179 10787-4 5708 1176 12 147°5 637-0 74
250 116383 58t-9 1299 131018 650-2 1296 147648 726:6 12-94
275 139011 654-2 14-20 156599 7318 14-17 17 657-5 8186 1415
300 16 3793 728-0 1544 18 461-6 8151 15-39 208258 9126 1537
350 21 9823 8793 17-85 247958 9859 17-83 279888 11054 1782
400 28 447-3 10344 20-31 321046 1161-1 20-29 362538 13032 20-28
{ Continued )
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXIV DOUBLE JOISTS LACED
BATTENED TO BE USED AS COLUMN
{ Continued )

ffupinl el sniplipnionl efegingote:

Saay

L\

COMPOSED OF TWO ISHB SECTIONS OF SAME SIZE
Y
Designation iISHB 200 IS‘Hi 200 ISHB 22§
w, kg 373 40-0 431
Weight per Metre, kg 74-6 80-0 86-2
Sectional Area, cm? 95-08 101-88 109-88
h:oment of tnertia, /., cm; 72168 7443-6_ . ;0 559-07 B
Modulus of Section Z,,, cm3 721-6 744.-4 9386
Radius of Gyration, r,,, cm 871 855 9.80
Spacing Moment Modulus Radius Moment Modulus Radius Moment Modulus Radius
Between of of of of of of of of of
Cto C Inertia Section Gyration Inertia = Section Gyration Inertia Section Gyration
of Beams
$ by Z, Tyy lyy Zyy Tyy lyy Z,y Tyy
cm cmd em3 cm cmt cmd em emd emd em
20-0 11 4423 572:1 10.97 — - — — — —_
22-5 139678 657-3 12:12 14 8833 697-6 12:09 16 614-4 7384 12-:30
250 16 790-5 7462 13:29 17 9079 7929 13:26 19 876-4 8369 1345
27-5 199103 8383 1447 21 250-8 8916 14144 23 4819 939-3 14-62
300 233273 933-1 15-66 249121 993-1 15-64 27 430-, 1 045-0 15-80
35-0 310525 L1292 18-07 331899 12032 18-05 36 3584 1 264-6 18-19
40-0 399663 13322 20-50 427411 1 420-7 20-48 46 6597 | 493-1 20-61
45-0 3500685 i 540-6 22-95 535659 16439 2293 583344 17284 2304
50-0 £13593 17834 25-40 65 6641 18716 25-3%9 713827 19652 25-4%
55-0 —_ _— —_ _ — — — — —
60-0 — — —_ — — — — —_ -
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXIV DOUBLE JOISTS LACED OR
BATTENED TO BE USED AS COLUMNS

COMPOSED OF TWO ISHB SECTIONS OF SAME SIZE

ISHB 225 1SHB 250 ISHB 250 ISHB 300
46-8 510 547 58.8
93-6 102:0 109-4 tr6
119-32 129-92 139-42 149-70

10 957-6 154730 15967-8 25.090-4

974-0 12378 1277-4 1672:6
9-58 10-91 10-70 1295

Moment Modulus Radius
of of of
Inertia Section Gyration

Moment Modulus Radius
of of of
Inertia Section Gyration

Moment Modulus Radius
of - of of
inertia Section Gyration

Moment Modulus Radius
of of of

lyy Z, Ty

emt cm? em
21 4369 898-6 13-40
253520 10098 14.58
296401 11246 15-76
393349 13632 18-16
505211 16113 20-58
631989 18668 2301
773681 21281 25-46

by Z, Fyy

em? cm? em
242228 968-9 13-65
284855 10852 14-81
331545 12056 15-97
43710-5 (4570 18:34
558905 17197 20-74
696945 19913 23-16
851225 22699 25-60

by Z,, Ty

cm? cm? cm
303824 11533 14.76
353929 12826 1593
467207 15524 18-31
597914 18344 20-71
74604-7 21258 23-13
91 1609 24248 25-57

Inertia Section Gyration
lyy Z, Tyy
cmd ems cm
277778 Fih i3-62
326898 12453 1478
380696 {3844 1595
502328 I 674-4 18-32
642671 19775 2072
801728 22907 2314
97 949-6 26120 2558
L7 597-8 29399 2805
139 1174 32733 30-43

{ Continued )
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TABLE XXXIV DOUBLE JOISTS LACED OR

BATTENED TO BE USED AS COLUMNS
( Continued )

COMPOSED OF TWO ISHB SECTIONS OF SAME SIZE

Designation ISHB 300 ISHB 350 I1ISHB 350
w, kg 63-0 67-4 72:4
Weight per Metre, kg 126-0 134-8 144.8
Sectional Area, cm2? 160-50 171-82 184-42
Moment of Inertia, I,,, cm* 259004 383194 39 605-6
Modulus of Section, Z,,, cm3 [ 7266 21896 22632
Radius of Gyration, r,,, cm t2-70 14-93 14-65
Spacing Moment Modulus Radius Moment Modulus . Radius Moment Modulus Radius
Between of of of of of of of of of
Cto C Inertia  Section Gyration Inertia Section Gyration Inertia Section Gyration
of Beams
§ lyy Zyy Tyy lyy Zyy Tyy lyy Zyy Tyy
cm cmé cm3 cm cmt cm3 cm cmt cm? cm
25.0 - — —_ 31 7497 1270-0 13-59 — _— —
275 348379 1322-¢ 1477 37 387-5 1 424-3 14-78 398879 15143 14.74
30-0 40 6058 14718 15-91 43 562-3 1 584-1 15-92 46 515-S | 686-0 15-88
35-0 53 6465 1 7829 1828 575227 1917-4 18-30 61 499-7 20439 18-26
40-0 68693-3 21078 20-69 73630-8 22656 20-70 787890 2417-6 20-67
45-0 857465 24436 231 91 886-7 26253 23-13 98 383-7 2803-8 2310
50-0 104 805-8 27881 25-55 112290-3 2994-4 25-56 120 283-5 31999 25-54
55-0 125 871§ 31397 28-00 134 8417 33710 28-01 144 488-7 3 6041 27-99
60-0 148 943-3 34971 30-46 159 540-8 37539 30-47 170 999-0 40150 30-45
65-0 . -_— — - —_ —_ — —_— —
70-06 — - — _— — — -— — —
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SECTION D: BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

Y
________ dooaoboo
| S e e =
\/]\1‘,; TABLE XXXIV DOUBLE JOISTS LACED OR
—S 5
5T—=1 ,  BATTENED TO BE USED AS COLUMNS
i ! :
T
ig r’J S
el A S L COMPOSED OF TWO ISHB SECTIONS OF SAME SIZE
v
ISHE 400 1SHB 400 ISHB 450 ISHB 450
774 822 87-2 $2-5
154-8 164-4 174-4 1850
197-32 209-32 222-28 23578
56'167-0 57 647-0 78 421-6 80 6998
28084 28884 34854 35866
16-87 16-61 18-78 18-50
Moment Modulus Radius Moment Modulus Radius Moment Modutus Radius Moment Modulus Radius
of of of of of of of - of of of of of
Inertia Section Gyration Inertia Section Gyration inertia Section Gyration Inertia Section Gyration
tyy 2,y fyy Ly 2,y fyy by Z,y fyy Ly Z. yy
cmi cm? cm cmt em? cm cmt cm? cm em? emd cm
362879 14515 13.56 — — -— 407017 | 6281 13-53 — — -
427624 16290 1472 451405 17147 1469 479953 18284 1469 506672 | 9247 1466
498536 1829 1589 526629 19098 1586 55983-S 20358 1587 59 1405 (447 1584
658859 21962 1827 69670-2 23165 1824 740437 24681 1825 782976 26034 1822
84384-6 25965 20-68 892939 27412 2065 948825 29195 2066 100 402.0 30822 20-64
1053499 30100 2311 1115342 31799 2308 1184997 313857 2309 125 483.6 35767 2307
1287816 34342 25.55 1363909 36298 25583 1448555 38639 2553 153 452-5 40839 2551
1546799 38670 28-00 1638642 40889 2798 1740697 43517 2795 1843986 460(-3 2797
1830446 43069 3046 193953-9 45556 30-44 206022-5 48476 30-44 2182920 51272 3043
2138759 47528 3292 2266602 50285 3291 2407537 535G 329¢ 2551326 56602 3289
2471736 52037 3539 261 9829 55067 3538 278263-S 58582 3538 294 920-5 61991 3537

Note — The properties given in this Table are based on the gross area of the section.
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iSI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTUR AL STEEL SECTIONS

Nominal
Size

150 300
150% 300

150 300

200 x 400
200 x 400

225x 450

225x 450
250 x 500

250% 500

300 500

300 500

350 x 500

350 x 500
400 x 500

400 x 500

450 x 500

450 % 500

TABLE XXXV DOUBLE JOISTS WITH

FLANGES BUTTING AND WELDED TOE

TO TOE TO BE USED AS COLUMNS

Composed of Two  Weight
Joists Each of the per
Same Size Metre
’ Designa- w ) w
tion
kg kg

ISHB 150 27-1 542
I1S+48 150 30-6 62
iISHB 150 34-¢ 69-2
ISHB 200 373 74-6
ISHB 200 40-0 80-0
ISHB 225 431 86-2
ISHB 225 46-8 936
ISHB 250 51-0 102-0
ISHB 250 547 109-4
ISHB 300 58-8 H7-6
ISHB 300 63-0 126-0
ISHB 350 67-4 134-8
ISHB 350 72-4 144-8
ISHB 400 774 154-8
ISHB 400 822 164-4
ISHB 450 872 174-4
ISHB 450 92-5 185-0

Sectionai
Area

[~

68-96

77-96

8816

95-08

101.88

109-88

11932

129-92

139-42

149-70

160-50

171-82

184-42

197-32

209-32

22228

23578

Moments of Moduli of Radii of
inertia Section Gyration
r A =N s A aY —A- ™
! ! 7 r .

x yy ~vx “yy fxx Tyy

emd emt em3 cmd om om
29112 47424 3882 3162 650 8:29
3080-0 54830 4106 3584 629 8-39
32712 63810 4362 408-0 6-09 8-51
72168 114422 7116 5724 871 10-97
7 4436 12 351-) 744.4 6124 8:55 11-0t
10 559-0 16 614-3 9386 7384 9-80 12-30
10 9576 18177-8 9740 800-4 9-58 12-34
15473-0 242226 12378 968-7 10-91 13-65
159678 26 1402 I 277-4 10377 1070 13-69
250904 277778 16726 I 12-95 i3-62
259004 29 9340 1 7266 | 188-8 12:70 13-66
383194 317497 21896 i 270-0 14-93 13-59
39 6056 342531 22632 1 360-3 14-65 1363
56 167-0 362878 2 808-4 | 4515 16-87 13:56
57 647-0 38 6659 288£-4 15374 16:61 13-59
78 421 -6 40 701-6 3 485-4 16281 18-78 13-53
80699-8 433740 35866 1724-6 18-50 13-56




SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVI SAFE CONCENTRIC LOADS ON CHANNEL
SECTIONS TO BE USED AS COLUMNS

Designation ISLC 400 ISMC 400 ISLC 350 ISMC 350 ISLC 300 ISMC 300 ISLC 250

Area, em2 58-25 62-93 19-47 53-66 42-14 45-64 35-65
Weight per Metre, kg 45-7 49-4 38-8 42:1 3341 358 280
Radii of Fypr €M 15-50 15-48 13.72 13-66 11-98 1181 0-17
Gyration fyr €M 2-81 283 182 283 2.87 2-6l 289
Safe Concentric Loads in kg
4-0 710518 76 758-5 60 193-2 652852 50 9489 55i80-3 427516
50 70 5952 76 262-4 59 581-8 646128 502869 54 442-| 41 990-0
60 699188 755306 58858-9 63 82.| 33 49 5087 53 540-5 407697
- 70 69 1221 74 6675 57 9950 628638 482433 52 i49-2 393189
§ 80 68 1638 73 6252 56 6970 61 449-6 46 BO6-6 S0 546-1 37 321-6
¢ .
x 90 668109 72161 7 552327 598459 44 9634 48 44) -4 348597
10-0 653001 70 5245 534756 §7 9036 426995 458840 320092
2 1o 636259 687038 513370 55 549-i 40084 -4 429439 289251
=
s 12:0 61 408-6 66 3053 48 7409 5217208 37 1627 396923 258908
[
£
P A
[~
fo
(]
-
:
] 20 63 5566 68 865-4 54 050-9 58 7040 %6 2915 483282 392613
&
& 25 567588 61 608-5 483173 525331 41 5963 4] 9432 353719
30 47 986-4 522634 409216 44 5646 355282 343441 30 3061
35 392022 427924 334665 364888 292078 27 425-1 24 9657
a
><< 40 317404 346681 27 104-6 295613 237290 21 886-1 203312
; 45 54727 27 940-9 217965 23 8250 192695 17 1469 16 548-7
T
1
50 20 370-0 223779 17 4481 ‘9 08!-5 154628 . 137376 . 132939
] t
1 .
55 167585 18 3819 14 341 -4 156741 12 6667 i1 058-6 108732
60 137179 150529 117442 128355 103927 91371 8955-3
{ Continued )
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151 HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXVI SAFE CONCENTRIC LOADS ON CHANNEL
SECTIONS TO BE USED AS COLUMNS

{ Continued )

Designation ISMZC 150 ISLC 225 ISMC 225 1sLC 200 iSMC 200 ISLC 178 ISMC I75

Area, om? 38-67 30-53 33-01 26-22 28-21 22-40 24-38
Weight per Metre, kg 30-4 240 259 206 221 17-6 191
Radii of Frxs €M 9-94 9-14 9-03 8- 803 7-16 7-08
Gyration Ty €M 2:38 2:62 2:38 237 2-23 2.38 223
Safe Concentric Loads in kg
40 46 3061 36322:1 392339 308738 311366 258694 28 100-6
50 454339 3523862 381815 297088 31 8909 246110 26 689-8
60 44 025-0 340803 © 367378 281734 3018%-0 22 660-9 24 497-8
vy
3 70 423633 3213356 347805 25 050-7 278532 2021741 21 78046
>>§ 80 400437 300660 322549 23 4737 250251 17 474-4 18754-3
90 37 2195 27 3767 292719 206252 2} 322-4 148732 i5914-4
10-0 3329765 244319 260323 17 905-5 13 990-7 125749 134466
H
5 g 30528 21 56i-3 305218 15 4696 16 373-0 10 681 -4 113674
=
£ 12-0 27 1953 18 9541 27 1958 13 403-8 14171-6 89432 9498-3
<
(5]
[
@
-d
(4
2
3 2-0 39056-7 32 380:) 33 340'! 26 414-0 27 3440 22 624-0 236315
[XY]
23 324480 28 148-7 27 6987 2! 898-9 219163 187958 18 940-8
30 255686 230898 21 8262 17 226-5 16863-9 148(0-9 14574-4
" 35 199769 18 455-4 17 053-0 13 448-2 121 880-7 115718 It 1319
5 4-0 15 348-1 147368 131047 103097 9 676-0 8 890-6 83623
=
>l. -------------------------------------------------
45 119529 | 115617 | 102034 §033-8 75772 69238 6 548-5
5-0 94277 92597 8047-8 63374 59692 546!-] 51588
55 76528 7 4554 65327 51417 4 807-0 44330 41544
&0 — 61671 — —_ — — —
( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVI SAFE CONCENTRIC LOADS ON CHANNEL
SECTIONS TO BE USED AS COLUMNS

( Continued )

Designation ISLC IS0 ISMC 150 ISLC 25 ISMCI25 ISLCI00 ISMCi0D ISLCTS ISMCT7S

Area, cm? 1836 20-88 13:67 16:19 10-02 1170 7:26 867
Weight per Metre, kg 14-4 16-4 10-7 12.7 79 92 57 68
Radii of Faxe €M 616 611 511 507 4-06 4-00 3-02 2:96
Gyration fyys €M 2:37 2:21 2-05 1-92 i-57 1-49 1-26 121
Safe Concentric Loads in kg
40 205498 233238 143420 169269 89806 103428 44475 5 1460
50 189215 20 4I87 123285 144975 68546 78312 29739 34031
6-0 16 626-1 18 769-9 99957 117094 51332 58383 | 20200 23053
w '
3 70 140220 157796 7934:0 92724 37641 42530 ! 14273 16271
:z 80 115856 130161 62747 73094 | 28403 32058 - .-
90 95908 107574 48968 56937 | 21708 24570 - —
10-0 78228 87556 | 39339 45791 17125 19305 —_ -
<20
;'.; 1o 63657 ! 7099 31628 36798 - — - -
£ 12:0 53358 59617 26085 30323 —_ - - -
£
e
13
]
-l
v
2
E 2:0 184959 201054 123604 137113 65190 7020-0 32358 35634
L T
25 153343 160379 94815 101754 44359 46601 ' 20263 212039
30 120625 123025 71220 74620 ' 30310 3159-0 1340-2 1 4592
- 35 94168 93522 52438 | 53783 21453 22312 - -
x | il
N 4-0 72192 ' 70282 39588 40313 - - - -
N N
4 56255 54935 30238 31036 —_ - - -
50 44376 43326 23895 - - - - —
55 36004 34828 — - - - - -

Note | — The safe loads given in this Table are tabulatad for ratio of sienderness up to but not exceeding 250.
Note 2 — The values below the zigzag dotted lines are for ratio of slenderness exceeding 180,
Note 3 — This Table is based on the requirements specified in 9.1.2 of IS : 800-1956.
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TABLE XXXVII DOUBLE CHANNELS LACED
OR BATTENED TO BE USED AS COLUMNS

COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation 1SJC 100 i1Sjc 125 isjc is50
Weight, kg 1n 158 19-8
Area, cm? 14-82 20-14 25-30
Moment of Inertia I,,, cm? 247-6 540-0 9422
Modulus of Section Z,,, cm® 496 864 1256
Radius of Gyration r.,, cm 4-09 5-18 610
Spacing Moment Modulus Radius  Moment Modulus Radius Moment Modulus Radius
Between of of of of of of of of of
Webs Inertia  Section Gyration Inertia  Section Gyration Inertia  Section Gyration
s by Z,y Tyy lyy Zyy tyy lyy z, fyy
mm cmé cm3 cm em?t cmd’ em cmé em3d cm
0 588 13-4 199 105-6 2t 229 1455 265 2-40
50 701 14-8 2:18 123-3 235 2-47 168-1 292 2.58
10-0 833 16-7 2:37 1436 261 2-67 193-8 32-3 2-77
15.0 983 187 258 166-4 289 2.87 2227 356 297
200 1152 209 279 191-8 320 309 2548 392 317
250 1339 233 3-01 2196 351 3-30 2900 430 339
300 1544 257 323 2500 385 3-52 3284 469 3-60
350 1769 283 345 2829 419 375 3700 51-0 38
40-0 2011 309 3-68 3182 455 398 4147 553 405
450 2272 337 392 3562 49-1 421 4626 597 428
500 2552 365 415 3966 529 444 5136 642 45!
60-0 3167 422 4-62 4850 60-6 491 625-2 736 497
70-0 385-6 48-2 5:10 583-5 68-6 5-38 7494 833 S-44
80-0 462-0 543 5-58 6920 76-9 5-86 886-3 933 592
90-0 545-7 60-6 6-07 810-7 85-3 6-34 10358 103-6 6-40
100-0 6368 67-0 6-56 9394 939 683 1198-0 1141 688
120-0 8413 80-1 7-53 12270 1Hi-s 7-81 1 560-3 1357 7-85
140-0 1 0755 93-5 8:52 1 554-8 129-6 879 19732 1579 883
160-0 13393 107-1 9-51 19230 1479 977 24367 1805 9-81
180-0 i 6327 120-9 10-50 23314 1665 10-76 29508 203-5 10-80
2000 1 9558 1349 11-49 27802 1853 1n-7s 35188 2268 H-79
220-0 23085 148-9 12-48 32692 204-3 t2-74 41308 250-3 12.78
2400 26909 163-1 13-47 37934 2234 13-73 47967 2741 13-77
2600 31029 177-3 14-47 43680 2427 1473 55132 298-0 14-76
2800 35445 191-6 15-47 49778 262-0 15-72 62803 322-1 15-76
300-0 40158 205-9 16-46 56280 281 -4 1672 70980 3462 16-75
3290 45167 220-3 17-46 63184 3009 17-71 7 966-3 370-5 i7-74
3400 50473 2348 18-46 70490 320-4 18-71 88851 1949 18-74
3600 56075 2492 (945 78200 3400 19-70 98546 4193 19-74
3800 6197-3 2637 2045 86212 3596 20-70 108747 4439 2073
400-0 6868 2782 2145 94828 3793 21-70 11 945-4 4684 2173

( Continued)
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVII DOUBLE CHANNELS LACED
OR BATTENED TO BE USED AS COLUMNS

( Continued )
COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation [IS)CI7§ IS)C 200 ISLC 7S
Weight, kg 224 278 11-4
Area, cm? 28-48 35-54 14-52
Moment of Inertia /,,. cm® 14398 23224 1322
Modulus of Section Z,,, cm3 1646 2322 352
Radius of Gyration r,,, cm 7-4 8-08 3-02
Spacing Moment Modulus Radius Moment Modulus Radius Moment Modulus  Radius
Between of of of of of of of of of
Waebs Inertia Section Gyration Inertia  Section Gyration Inertia  Section Gyration
§ by Z,, Tyy lyy z,, Fyy hy z, Tys
mm emt cmd cm cmé cm? cm emé cemd em
0 1882 3i4 257 3083 438 194 495 124 185
50 2149 344 275 3436 47 -4 3-1 602 14-2 2:04
10-0 2452 77 293 3852 sto 3129 7.7 162 2-24
150 2790 413 333 4313 §5.7 348 87-0 18:3 245
20-0 3164 452 333 4819 602 368 1032 206 2-67
250 357-3 493 3.54 5369 651 389 1212 231 2-89
30-0 4018 536 376 §96-3 76-2 410 140-9 25-6 312
350 4499 580 397 660-2 758 431 162'S 283 338
40-0 501§ 627 420 7285 809 4-53 186 0 310 3-58
450 5567 675 492 8013 866 475 al2 338 38l
30-0 6154 72-4 465 8785 92-5 497 2382 366 405
60-0 7436 826 511 1 046-3 104-6 543 2978 425 4-53
70-0 8860 933 558 12318 1nz3 5-89 3645 486 501
800 1 0426 104-3 605 i 4351 1303 635 4386 54-8 5.50
90-0 12135 115-6 6-53 1656} 144-0 6-83 5199 612 5.98
100-0 13986 1271 7-0i 1 8950 157 9 7:30 6085 676 6-47
120-0 18116 1510 7-98 24259 1866 8-26 8074 807 7-46
140-0 22815 175§ 895 310280 263 923 1 0354 94-1 8-44
160-0 28084 2006 993 37011 2467 10-:20 | 292-4 107.7 943
180-0 33922 2261 10-91 4 445-3 2778 48 1 5784 1214 10-43
2000 40330 2521 11-90 52606 3094 12:17 1893-5 1353 11-42
2200 47308 2783 12-89 6 1470 3415 1315 2237-6 1492 12-41
240-0 5485-5 3048 13-88 7 1044 3739 14-14 2610-8 163:2 13-41
'260-0 6297:2 . 3314 14-87 81329 4066 15-13 30130 1772 i4-41
2800 7 1658 3583 15-86 9232:6 4396 16:12 34442 191-3 15-40
300-0 80914 385-3 16-86 10 403-2 472-9 17-1 3904-5 205-5 16-40
3200 90740 4]2-5 17-85 11 645-0 506-3 18-10 43938 2197 17-40
340-0 10113-8 4397 18-84 12957-9 5399 19-09 49122 2339 18-39
3600 112100 467} 19.84 143418 5737 2009 5 459-6 248-2 19-39
3800 123634 494-5 20-84 157968 607-6 2108 6 036-1 2624 20-39
400-0 135738 5221 2183 17 3229 641-6 2208 6 641-5 2767 2139

( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOQUND SECTIONS USED AS COLUMNS
Y
==y —=7==33 TARDILC XXXV DOUBLE CHANNELS LACED
1 r 1i\w L ZN/N\/7\ VY 1| | AN A W R S | Wy Mgy W | NiNIelaw L.A\N\LLL/
‘s’___ X
x I . OR ATTENED TO BE USED AS COLUMNS

( Cortinued )

S-S :l‘—: e COMPOSED OF TWO CHANNELS OF SAME SIZE
Y
Designation ISJC (7§ 1SiC 200 ISLCTS
Weight, kg 22-4 278 "4
Area, cm? 28-48 35-54 14-52
Moment of Inertia /,,. cm* | 4398 23224 1322
Modulus of Section Z,,, cm®  164-6 2322 32
Radius of Gyration r,,, cm 7-1\ 8-08 3-02
Spacing Moment Modulus Radius Moment Modulus  Radius Moment Modulus Radius
Between of of of of of of of of of
Webs inertia Section Gyration Inertia  Section Gyration lnertia  Section Gyration
s byy Z,y Tyy lyy Zyy Ty byy Z,y fyy
mm cmé cm’ cm cmé em? cm emd emd cm
0 188-2 3i4 2:57 3063 438" 2-94 495 i24 1-85
50 2149 344 275 3436 47-4 3 602 142 204
10-0 245-2 377 293 3852 510 329 n77 16:2 2-24
150 279-0 4i-3 313 4313 557 3-48 87-0 18-3 2-45
20-0 3164 45-2 333 481-9 60-2 3-68 103-2 20-6 2-67
25-0 3573 493 3.54 5369 651 389 121-2 231 2-89
300 40!1-8 53-6 376 596-3 70-2 410 140-9 256 32
35.0 4499 580 397 660-2 755 431 162'5 28-3 3-35
40-0 501-5 627 420 7285 80-9 453 186 0 30 3-58
450 556-7 67-5 4-42 80¢-3 86-6 475 2112 338 38l
50-0 615-4 72-4 4-65 878-5 92-5 4-97 238-2 366 4.05
60-0 7436 826 511 1 046-3 1046 5-43 297-8 42-5 453
70.0 886-0 933 5-58 12318 117-3 S-89 3648 486 s-0f
80-0 1 042-6 1043 605 | 4351 1305 6-35 438-6 548 5-50
90-0 12135 1156 6-53 16561 144-0 6-83 5199 61-2 5-98
100-0 13986 1271 7-01 1 895-0 157 9 7-30 6085 67-6 6-47
120-0 18li-6 151-0 7-98 24259 186-6 8:26 807 -4 80-7 7-46
140-0 2288 175-8 895 30280 2163 9-23 1035.4 94-1 8.44
160-0 28084 200-6 993 37014 2467 10-20 1292-4 107-7 943
180-0 33922 226-1 10-91 44453 277-8 118 | 578-4 1214 10-43
200-0 4033-0 252-1 1i-90 5260-6 309-4 12:17 18935 135-3 142
2200 47308 2783 12-89 6 147-C 341-5 13-i5 22376 149-2 12-41
2400 5 485-5 048 12.88 71044 2739 1414 25108 1622 13-4
260-0 62972 3314 14-87 81329 406-6 1513 30130 177-2 1441
2800 7 1658 3583 15-86 92326 439-6 16-12 3 4442 191-3 15-40
300-0 809i-4 3853 16-86 10 403-2 472-9 17-1 39045 205-5 16-40
320-0 9074-0 4125 17-85 11 645-0 506-3 18-10 43938 219-7 17-40
3400 101135 4397 18-84 129579 5399 19-09 49122 2339 18:32
360-0 11 210-0 467-1 19-84 14341-8 5737 20-09 54596 248-2 19-39
3800 123634 494-5 20-84 15796-8 607-6 21-08 60361 2624 20-39
400-0 13 573-8 522-1 2183 17 3229 6416 2208 6 641-5 2767 2139
( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVl
BATTENED TO BE USED AS COLUMNS

( Continued)

COMPOSED OF TWO CHANNELS OF SAME SIZE

DOUBLE CHANNELS LACED OR

Designation ISLC 175 ISLC 200 I1SLC 225
Weaeight, kg 352 41-2 48-0
Area, cm? 44-80 52-44 61-06
Moment of Inertia /,,, cm# 22968 34540 50958
Modulus of Section Z,,, cm? 262-6 3452 453.0
Radius of Gyration r.,, cm 7:16 811 9-14
Spacing Mement Modulus  Radius Moment Modulus Radius Moment Modulus  Radius
Between of of of of of of of of of
Webps Inertia Section Gyration Inertia  Section Gyration Inertia  Section Gyration
s by Z, fyy lyy Z, Tyy by Z, Tyy
mm cmé cm? cm cmé cms m cmé tmd cm
0 st1-0 68-1 3.38 583-4 778 3-34 788-5 87-6 359
S0 567-6 732 3-56 648-3 836 352 867-4 938 n
10-0 629-8 787 378 7197 90-0 3.70 954-0 100-4 395
{5-0 €97-5 84S 395 7977 967 390 10482 1075 4-14
20-0 7709 90-7 415 882-3 103-8 4-10 1150-0 115-0 4-34
250 8498 97-1 4-36 9734 112 4-3 1 259-4 122-9 454
30-0 934-4 1038 457 10711 119-0 4-52 I 376-5 1314 475
350 10246 110-8 478 11753 127-1 473 I 501-2 139-6 496
40-0 1120-3 179 5-00 12861 1354 495 16336 148-5 547
450 12217 125-3 522 1 403-4 143-9 517 17736 157-6 5-39
50-0 13286 132:9 5-45 1527-3 152-7 5-40 19212 167-1 S-61
600 1 559-4 148-5 5-90 17948 170-9 5-85 22393 186-6 6-06
70-0 1812.5 164-8 6-36 20884 189-9 6-31 25879 207-0 65l
80-0 20880 gt1-6 683 2408-3 209-4 678 2967-1 2282 697
90-0 23859 198-8 7-30 27544 229-5 7-25 33768 2501 7-44
100-0 27062 216-5 777 31267 250-1 772 381741 2726 791
120-0 34141 252-9 873 3950-0 292-¢ 8-68 47892 3193 886
140-0 42118 290-5 9-70 48782 3364 9-64 58834 367-7 9-82
160-0 5098-6 3289 10-67 59113 3814 10-62 70997 417-6 10-78
180-0 60752 3682 11-64 70493 427.2 1159 8438-1 4688 176
200-0 71414 408-1 12-63 82921 4738 12-57 98987 $21-0 12.73
2200 8297-3 4485 13-61 96398 5211 13-56 114813 574-i 13-71
240-0 9 542.7 489-4 1459 110924 568-8 14-54 13 186-1 627-9 14-70
260-0 108778 5306 15-58 12 649-8 617-1 15-53 15013-0 682-4 15-68
280-0 12302:4 §72:2 16-57 143122 665.7 16-52 16 962-1 737-8 16-67
3000 138166 6141 17-56 16 079-4 714-6 17-51 19033-2 7931 17-66
3200 I5 420-5 656-2 18-58 17 9515 7639 18:50 21 226'5 8491 18-64
3400 171139 6985 19-54 19 928-5 813-4 19-49 23 5419 9055 19-64
360-0 18897-0 7411 20-54 220104 8632 20-49 259794 9622 20-63
380-0 20769-6 7838 21-53 24 1971 §|3-l 2148 28 539-1 {0193 20-62
400-0 227318 8266 22.53 26 4888 9632 22-48 312208 1 0766 22-61
4500 - - - - - - 384595 12209 2510
500-0 - - - - - - 464614 13665 27-58

( Continued )
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ISl HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

IADLE A Vil OUBLE CHANNELS LACED OR
RATTENENDN TO RE ICENMN AC N1 IMNANIC
WMl iV’ W Wk WJdklw MNJ WLLWKLWVITINY
( Continued )
COMPOSED OF TWO CHANNELS OF SAME SIZE
Designation ISLC 250 ISLC 300 ISLC 350
 Weight, kg 560 662 716
Area, cm? 71-30 84.22 98-94
Moment of Inertia /., cm* 7375.0 120958 18 625-2
Modulus of Section Z,,, cm®  590-0 806-4 1 064-2
Radius of Gyration r,,, cm 10-17 11-98 13-:72
Spacing Moment Modulus Radius Moment Modulus  Radius Moment Modulus Radius
Between of of of of of of of of of
Webs Inertia Section Gyration Inertia  Section Gyration Inertia Section Gyration
$ lyy Zyy fyy by Zyy Tyy lyy Zyy fyy
mm emd emd cm Cemd cm? cm cmé cm3 cm
0 11166 -7 396 12398 124.0 3.84 13639 136.4 n
5-0 1217-3 118-8 413 I 352-3 131-9 4-01 1 489-3 145-3 3.88
10-0 13269 126-4 431 1 475-5 140-5 419 1627-0 155-0 4-06
15-0 1 4454 134.5 4:50 1 609-2 1497 4.37 17772 165-3 4-24
200 15729 143-0 470 1753-4 159-4 4-56 19397 176-3 443
25.0 17093 1519 4-90 1 908- 1696 4.78 21146 188-0 4-62
300 1 854-5 161-3 510 20734 180-3 496 2301-8 2002 482
350 20087 1710 531 22492 191-4 517 25014 2129 5-03
40-0 21718 181-0 5-52 24356 203-0 5-38 27134 2261 5.24
45-0 23438 1913 $-73 26324 2149 5:59 29377 2398 5:45
500 25248 202-0 595 28198 2272 5.81 31748 254-0 5-66
60-0 29133 224:1 6-39 32862 2528 6:25 36850 2835 6-1C
700 33376 2472 6-84 37747 2796 6-69 42450 Ji44 6-55
80-0 37975 7i2 7:30 43052 3075 7:15 48545 3467 7-00
90-0 4293-0 2961 7-76 48779 3364 7-61 55134 380-2 7-46
100-0 48242 321-6 823 54928 3662 8-08 62218 4148 7-93
120-0 59935 3746 917 6 848-7 428-0 9-02 77870 486-7 8-87
140-0 7 305-4 429-7 10-12 813734 492-5 9-97 9 550-1 56!1-8 9-82
160-0 8759-9 4867 11-08 10 0659 5592 10-93 Pi 5Pl 6395 10-79
180-0 10 357-1 5451 12:05 119272 6277 11-90 13 670-0 7195 175
2000 120968 6048 13-03 139569 6978 12:87 160268 801-3 1273
220-0 13 979-1 6657 14-00 16 1550 769-3 13-85 18 581 -4 884-8 13-70
240-0 16 004-0 727§ 14.98 185216 8419 14-83 213339 969-7 14-68
260-0 i8i7i-5 790-i i5:96 21 0566 9is-5 i5-8i 24 2843 i 0558 i5-67
280-0 20 4817 8534 16-95 237601 990-0 16-80 27 432-6 1 143-0 16-65
300-0 229344 917-4 17-93 266320 1065-3 17-78 307787 12311 17-64
320-0 255297 9819 18:92 29672-3 1 141-2 18-77 343227 i 3201 18-63
3400 282676 1 0469 19-91 328841 12178 19-76 28 064-7 | 409-8 19-61
3600 3ii48-i fiiz2-4 2050 362583 t 29549 20-75 42004-4 i 500-2 20:60
380-0 3417i-3 11783 21-89 398040 13726 2174 46 1421 15914 21-60
400-0 373370 I 244-6 22-88 435181 1 450-6 2273 504777 1 682-6 22-59
450-0 45875-2 1 4115 25.37 53 540-3 | 647-4 25-21 62 182-3 19133 25-07
500-0 553046 | 580-1 27-85 64 6152 |1 846-1 27-70 751236 2 1464 27-56
550-0 — —_ — 767429 20465 3019 893017 23814 30-04
600-0 —_ — — 89 923-3 22481 3268 1047166 26179 3253

( Continued )
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVII DOUBLE CHANNELS LACED OR

DATTENEDRN T BC LICEN AC N HIMANIC
DATICINCLY 1V DL UOLLW Ao LV LUI'II‘JO

( (nnnnnpd\

COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation ISLC 400 'SMC 75 ISMC 100
Weight, kg 91-4 136 18-4
Ares, cm? 116-50 17-34 23-40
Moment of Inertia /,,, ¢m? 279790 152:0 3734
Moduius of Section Z,,, cm3 1399-0 40-6 746
Radius of Gyration r,,, cm i5:50 256 4-00
Spacing Moment Modulus  Radius Moment Modulus Glus Moment  Modulus  Radius
Between of of of of of of of of of
Webs Inertia Section  Gyration inertia Section Gyration Inertia Section Gyration
$ by 2y, Tyy byy Zyy Tyy bys Zyy vy
mm emé em? cm cmé cmd cm cm? cm? cm
0 1 5697 157-0 3:67 55-0 137 178 106-6 213 2.3
50 17144 1673 3-84 674 159 i-97 1259 240 232
i0-0 i 8737 i78-4 4-0i 82:0 is2 2-i7 i48-2 270 252
15-0 20476 190-5 419 988 208 2:39 173-4 302 272
200 22360 2033 438 177 235 2:6i 201-6 336 2:94
25-0 24390 2168 4.58 138-8 26-4 283 2326 372 3.5
300 26566 2310 478 162-4 295 306 2666 410 3-38
35-0 28887 2458 4-98 187-6 326 329 3035 450 3-60
400 31354 2613 519 2152 359 3-52 3434 49-1 3.83
45-0 33967 277-3 5-40 2450 392 376 3861 533 406
50-0 3672:5 2938 5-6l 2769 426 400 4318 57-6 430
60-0 42678 3283 6-05 3473 496 448 532-0 66-5 477
700 492i-4 3645 6-50 4264 56-9 496 643-8 757 5-28
80-0 56332 402-4 6-95 5141 643 545 7674 853 573
90-0 64032 4416 7-41 610-§ 71-8 §-93 902-6 95.0 621
100-0 72316 4821 7-88 715-6 795 6-42 | 049-6 105-0 670
'2?9 9062:9 5664 882 9518 95-2 741 I 378-6 125-3 7-68
i40-0 i 127-3 654-5 977 1222:6 i 840 1 754-4 146-2 8-66
160-0 13 4247 7458 10-74 15282 1273 9-39 21770 167-5 9:65
180-0 18 955.1 8197 1170 18484 143.7 1028 248464 1890 10-63
200-0 187185 935-9 12-68 22433 160-2 137 31626 2108 11-63
2200 217148 1034-0 13-65 26528 176-9 12:37 37256 2329 12-62
240-0 249442 11338 14-63 30970 193-6 13-36 43354 2550 13-61
260-0 28 406-6 12351 15-62 3576-0 2004 1436 49920 2773 1461
280-0 321020 1327 16-60 50896 2272 1538 54954 2998 1540
300-0 360304 | 441-2 17-59 46379 2441 16-35 64456 3223 1660
320-0 40 1917 I 545-8 18-57 42209 2610 17-35 7242:6 3449 t7-59
3400 44 5861 16513 19-56 58385 2780 1835 80864 367-6 1859
360-0 492135 17576 20-55 64909 2950 1935 89770 3903 19-59
380-0 540739 18646 2i-54 7i77% 3tz 20-35 $5i45 4134 2058
400-0 59 J67-3 1972:2 22-54 7899-6 3294 21-34 108987 4359 21-58
450-0 72 920-) 22437 25-02 -_— —_ — - - -
500-0 881292 25i8:0 27-50 -_— — — — -~ -
550-0 1047945 27945 29-99 — — —_ - - —
600-0 122 9961 3072-9 32-48 - — — — - -
( Continued )
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ISI HANDBOOK FOR STRUCTURAL ENGINEERS : STRUCTURAL STEEL SECTIONS

TABLE XXXVII DOUBLE CHANNELS LACED OR

BATTENED TO BE USED AS COLUMNS
( Continued)

COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation ISMC 25 ISMC 150 ISMCIT5
Weight, kg 25-4 328 362
Area, cm? 32-38 4176 4876
Moment of Inertia /,,, cm 8328 15588 24466
Modulus of Section Z,,, ¢m? 1332 207-8 2796
Radius of Gyration r,,, cm 5.07 6-11 7-08
Spacing Moment Modulus  Radius Moment Modulus Radius Moment Modulus Radius
Between of of of of of of of of of
Webs inertia Section Gyration Inertia Section Gyration Inertia Section Gyration
s lyy Z,y fyy by Zyy Tyy by Z,, fyy
mm cmd emd em emi emd cm cmé cmd cm
0 2417 372 273 410-4 547 .33 4780 637 313
S0 2754 408 291 4594 593 332 5347 690 3-31
10-0 3126 44.7 31 S13-6 642 . 381 5975 747 3-50
15-0 3541 488 331 5730 694 3.70 666-3 808 3.70
200 3997 533 3-51 6376 750 391 7413 872 390
25-0 4493 580 372 707-4 80-8 412 8224 94-0 411
300 503-0 629 394 7825 869 4.33 9095 1011 432
350 5607 680 416 8628 933 4-55 10028 108-4 453
40-0 622-5 732 438 9483 99-8 4.77 1102:1 116-0 4.75
450 688-3 787 4.6l 10390 1066 4-99 1 207-6 1239 498
50-0 7581 842 484 1 1349 1135 521 131944 131-9 520
60-0 910-0 958 5-30 13425 1279 5-67 1 5605 148-6 566
70-0 10780 107-8 577 15709 1428 613 1 826-2 166-0 612
80-0 1262-3 120-2 624 1 8202 158-3 6-60 21163 i84-0 659
90-0 1 462-7 133-0 672 20904 1742 7-08 24308 202-6 7:06
100-0 16793 1460 7-20 23815 i90-5 755 27697 2216 7-54
120-0 21612 1729 817 30263 2242 8:51 35206 2608 8-50
140-0 27077 200 6 914 37546 2589 9-48 43690 3013 9-47
160-0 33191 2289 10-12 4566-4 2946 10-46 $315-0 3429 10-44
180-0 39952 2578 - 54617 3310 I11-44 6 3585 385-4 11-42
2000 47360 2870 12-09 6 4406 3680 12-42 74994 428-5 12-40
2200 55416 3167 13-08 75029 4056 13-40 87379 4723 13:39
240-0 64120 3466 14.07 86488 443-5 14-39 10 074-0 5166 14-37
260-0 73741 3782 15-09 98782 4819 15-38 11 507-5 5613 15-36
280-0 83470 4072 16-06 11912 5205 16-37 130386 6064 16-35
300-0 94117 4378 17-05 125876 559-4 17-36 14 6672 8519 17-34
3200 10 541 -1 468-5 18-04 140676 5986 18-35 16 393-3 6976 18-34
340-0 117353 499-4 19-04 15631t 6380 19-35 182169 743-5 19-33
360-0 129942 530-4 2003 172784 677-6 20-34 204380 7897 2032
380-0 143179 561-5 2103 19 008-6 7173 2134 221567 836 21-32
400-0 15 706-4 592.7 2202 208227 7572 22-33 242729 8827 2231
( Continued )
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SECTION D: BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVII DOUBLE CHANNELS LACED OR
BATTENED TO BE USED AS COLUMNS

( Continued )
COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation 1SMC 200 ISMC 225 ISMC 250
Weight, kg 442 : 51-8 60-8
Area, cm? 56-42 66-02 77-34
Moment of lnertia |,,, cm? 36386 53892 76336
Modulus of SectionZ,,, cm? 3638 479-0 6106
Radius of Gyration r,,, cm 8-03 9-03 9-94
Spacing Moment Modulus Radius Moment Modulus  Radius Moment Modulus Radius
Between of of of of of of of of of
Webs Inertia Section  Gyration Inertia Section Gyration Inertia Section Gyration
s lyy Zyy Tyy lyy Zyy Tyy lyy Zyy Tyy
mm emé cm? cm cmi cm3 cm cm? cm3 cm
0 5445 72:9 30 7236 90-5 3.3} 847-3 105-9 3-3!
50 6112 789 329 8037 974 3-49 © 9414 114} 349
10-0 683-0 85-4 348 892-0 1049 3-68 | 044-5 122:9 368
15-0 7619 92-3 3-67 9886 130 387 1 157-7 132:3 3-87
20-0 8478 99-7 388 10934 121-5 4-07 12804 142-3 4.07
25-0 940-7 107 5 4.08 12064 130-4 427 14129 152:7 427
300 1 0407 1156 429 13277 139-8 448 ) 555-0 1637 448
350 1i47-8 124:1 4.51 ) 4573 1495 4.70 1 7068 1751 470
40-0 1 261-9 1328 473 159514 1595 4.9 [ 868-2 1868 491
45-0 13830 1419 495 17412 1699 514 20393 1950 514
50-0 15113 1501 518 1 8955 180-5 5-36 2220} 2114 5-36
60-0 17888 170-4 563 22289 2026 5-81 26107 2373 5-81
70-0 20946 190-4 6-09 25953 2257 627 30399 2643 627
80-0 24286 2112 6-56 29%4.7 2496 674 35078 2923 673
90-0 27909 2326 703 34272 2742 720 4014-4 3212 7-20
100-0 318t3 2545 7-51 38926 2994 7-68 45596 3507 7-68
120-0 40468 2998 8-47 49225 3516 863 57662 4119 8:63
140-0 50251 3466 9-44 60845 4056 9-60 71273 475-2 960
160-0 6ile3 3946 10-4!} 73785 4612 t0-57 86432 540-2 10-57
180-0 73203 4437 1139 88045 517-9 {155 103137 606-7 1{-55
2000 86371 493-5 12-37 10362:6 5757 12-53 121390 674-4 12-53
2200 1006¢-8 5442 13-36 120527 634:4 13-5i 141189 743-) 13-5!
2400 bi 6093 5953 1434 138748 6937 14-50 162535 8l27 14-50
260-0 13 2647 6471 15-33 1582%-0 753-8 15-4¢ {8 542-7 8830 15-48
2800 150329 699 2 16-32 17 9153 8143 16-47 209867 9539 16-47
3000 169139 7517 17-31 201338 875-4 17 46 235853 10254 17-46
3200 18907-8 804-6 18-31 2245838 5368 18-45 26 3386 10974 18-45
3400 210145 8577 19-30 249662 998-6 19-45 29 2466 1 169-9 19-45
3600 23 2341 it 2029 27 5806 | 0408 20-44 323092 12427 20-44
3800 25 5665 964-8 2129 303270 11232 21-43 35526-6 13158 21-43
400-0 280117 [ ¢186 22-28 332055 11859 22-43 388986 13892 22-43
4500 —_ -— — 409793 13436 2491 48 005-4 15739 24-91
500-0 — — — 49 578 4 1502-4 27-4Q 58078-9 1 760-0 27-40

( Continued )
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TABLE XXXVII DOUBLE CHANNELS LACED OR

BATTENED TO BE USED AS COLUMNS
( Continued )

COMPOSED OF TWO CHANNELS OF SAME SIZE

Designation  ISMC 300 ISMC 350 ISMC 400
Weight, kg 716 842 98-8
Area, cm? 9128 107-32 125-86
Moment of Inertia /,,, cm® 127252 20016-0 30 165-6
Modulus of Section Z,,, cm? 8484 11438 1 508-2
Radius of Gyration r,,, cm -8l 13-66 15-48
Spacing Moment Modulus Radius Moment Modutus Radius Moment Modulus Radius
Between of of of of of of of of of
Webs Inertia  Section Gyration Inertia  Section Gyration Inertia  Section Gyration
s by Zy, Tyy lyy Zy, Iy lyy Z,, tyy
mm emd cm? cm emd cm? cm cmd em3 cm
0 t 1300 125-6 35 1 500-1 150-0 374 17467 1747 373
5-0 12434 134-4 3-69 16378 1598 391 1 906-8 1860 3-89
10-0 13682 144.0 387 17888 170-4 408 20827 198-4 407
150 1 5045 1543 A-06 19533 181-7 4:27 22744 2046 4-25
200 1 652-1 165:2 425 21312 1937 4-46 24817 225-6 4-44
250 181§-2 176-7 4-45 23225 206-4 “4-65 27048 240-4 464
300 19816 188-7 466 25272 2198 4-85 29436 2560 4-84
35-0 21635 201-3 4-87 27453 2336 5:06 31982 2722 5-04
40-0 23568 20143 5-08 29769 2481 5-27 34685 289-0 525
450 25615 2277 5-30 32218 2630 5-48 37545 306-5 5-46
500 2777-6 2415 5.52 34802 2784 5-69 40562 3245 5-68
60-0 32440 270-3 596 40372 3106 613 4706-9 362! 12
70-0 3756! 3005 64| 46478 3443 6-58 54205 401-5 6-56
80-0 43138 338 6.87 $3t21 3794 7-04 61971 442-6 7-02
90-0 49172 3642 734 60301 4159 7-50 70366 485-3 7-48
100-0 55662 3976 7-81 68017 4534 7-96 79390 §29-3 794
120-0 70011 466°7 876 8 506-0 5316 890 99326 620-8 8-88
140-0 86186 5387 9-72 10 4249 6132 9-86 121780 716-4 9-84
160-0 104186 6129 10-66 125584 6977 10-82 146750 8153 10-80
180-0 124012 689-0 11-66 14 906-6 784-6 179 17 423-8 9170 177
200-0 14 5664 766-7 1263 17 469-4 873-5 1276 20424-3 10212 12:74
220-0 16 914-1 845.7 13-61 202468 964-1 1374 236765 1127-5 13-72
240-0 19 444-4 925-9 14-60 232389 10563 14-72 27 180-S 1 235-5 1470
260-0 221573 10071 15-58 26 4456 1149-8 1570 30936-1 1 345-0 15-68
280-0 250527 10892 16-57 298670 12445 1668 349435 1 456-0 16-66
3000 28130-6 11721 17-56 335030 1 340-1 17-67 392026 I 5681 17-65
3200 313914 12556 18-54 373536 14367 18-66 43713-4 16813 18-64
3400 348342 13398 19-54 41 4189 15340 19-65 47 476-S 17954 19-63
360-0 384595 1 424-4 2053 45 6988 1 632-1 20-64 53 490-2 19104 20-62
380-0 422681 1 509-6 21-52 50 193-4 17308 2163 587562 20261 21-61
400-0 46258 8 1 5951 22-51 54902-¢ 1 830 22:62 642739 21425 22-60
450-0 570344 1 810-6 2500 67 614-6 20804 25-10 79 169-5 2 4360 25-08
500-0 6895i-0 20280 2748 81 668-2 23334 27-59 95 638-2 27328 27.57
5500 82 008:6 22468 2997 97 0632 25884 30-07 113 680-3 30318 30-05
600-0 962072 24669 32:47 1137998 28450  32.56 1332956 33324 3254

Note — The properties given in this Table are based on the gross area of the section,
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SECTION D : BEAMS, CHANNELS AND OTHER COMPOUND SECTIONS USED AS COLUMNS

TABLE XXXVIl

DOUBLE CHANNELS WITH

FLANGES BUTTING AND WELDED TOE TO
TOE TO BE USED AS COLUMNS

Y
p—
|
-+ .
\V
Nominal Composed of Two
Size Channels Each of
Same Size
.
h x b r—Designation w
A
mm mm kg
100x 90 1Sjc 100 S8
128x 100 IS)C 125 79
1S0x 110 1SJC 150 99
175x 120  I1SJC 175 -2
200 140 1S)C 200 139
75x 80 ISLC 75 57
100x 100 ISLC 100 79
125x 130  ISLC 128 i0-7
IS0x 150 ISLC 150 14-4
175x 150  ISLC 175 17-6
200x 150 ISLC 200 206
225x 150 (ISLC 228 240
250x200 ISLC 250 280
300x200 ISLC 300 331
350200 ISLC 350 388
400200 ISLC 400 457
75x 80 ISMC 75 68
100x 100 1SMC 100 92
125x 130 ISMC 128 12:7
150x 150  ISMC I50 16-4
175150 ISMC 175 19-1
200 150 1SMC 206 - 221
225x 160 ISMC 228 259
250x 160  ISMC 250 304
300x 180 ISMC 300 358
350200 ISMC 350 421
400x200 ISMC 400 49-4

Weight

per

Metre

kg

-6
15-8
19-8
22-4
278
-4
158
214
288
352
412
480
560
66-2
77-6
9l-4
13-6
18-4
154
328
382
442
51-8
60-8
71-6
842
98-8

Sectional
Area

cm?

1482
20-14
2530
2848
3554
1452
2004
27-34
3672
4480
5244
61-06
71-30
8422
9894

116-50
17-34
2340
3238
4176
4876
56-42
6602
7734
91-28

107-32

125-86

Moments of Moduli of Radii of
inertia Section Gyration
A ~ ~ A —

by by Z,, Z, Fxe fyy

cmd emi ecm? cmd cm cm
247-6 S An2 49-6 38-3 4-09 341
540-0 2788 86-4 558 518 3-n2
9422 4489 1256 8l-6 610 421
14398 6154 1646 102-6 7-11 4.65
23224 1067-6 2322 152-5 8-08 5.48
1322 [25.0 352 312 3-02 293
3294 2785 658 587 4:06 373
7136 6582 1142 iot-3 541 491
13944 1 1690 1860 1559 6:16 564
22968 1 4183 2626 189-1 716 5-63
714510 1 684-6 2452 224-6 8-11 5-67
50958 30306 453-0 3367 9-14 7.0
73750 43964 590-0 439-6 1017 7-85
12095-8 53664 8064 5366 1198 798
18 625-2 6 4890 1 0642 6489 13-72 810
27 9790 77209 13990 7724 15-50 814
152-0 150-7 406 377 2-96 2:95
3734 3336 74-6 667 4-00 378
838-8 7934 1332 122-0 5-07 495
15588 |1 368-8 207-8 1825 611 573
24466 16117 279-6 2149 708 575
36386 1 8836 3638 251-2 8-03 578
53892 25194 479-0 3149 9-03 618
76336 29510 6106 3689 994 6-18
{27252 4 6461 8484 516-2 1181 7-13
200160 69949 1 143-8 699-5 13-66 8-07
30 165:6 82411 1 508-2 8241 1548 8-09
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APPENDIX A

INDIAN STANDARDS FOR PRODUCTION, DESIGN AND USE OF
STEEL IN STRUCTURE

The ISI has so far published the following Indian Standards in the field of production, design and

utilization of steel:

: 800-1962 Code of Practice for Use of Structural Steel in General Building Construction (Revised)

: 801-1958 Code of Practice for Use of Cold Formed Light Gauge Steel Structural Members
in General Building Construction

: 804-1958 Specification for Rectangular Pressed Steel Tanks
: 806-1957 Code of Practice for Use of Steel Tubes in General Building Construction

: 808-1957 Specification for Rolled Steel Beam, Channel and Angle Sections
: 811-1961 Specification for Cold Formed Light Gauge Structural Steel Sections

: 812-1957 Glossary of Terms Relating to Welding and Cutting of Metals

: 813-1956 Scheme of Symbols for Welding
: 814-1957 Specification for Covered Electrodes for Metal Arc Welding of Mild Sceel
: 815-1956 Classification and Coding of Covered Electrodes for Metal Arc Welding of Miid Steel

and Low Alloy High-Tensile Steels
: 816-1956 Code of Practice for Use of Metal Arc Welding for General Construction in Mild Steel
: 817-1957 Code of Practice for ,Training and Testtng of Metal ‘Arc Welders

: 818-1957 Code of Practice for Safety and Health Requirements in Electric and Gas Welding
and Cutting Operations

: 819-1957 Code of Practice for Resistance Spot Welding for Light Assemblies in Mild Steel
: 11611958 Specification for Steel Fubes for Structural Purposes

: 1173-1957 Specification for Rolled Steel Sections, Tee Bars

: 1179-1957 Specification for Equipment for Eye and Face Protection During Welding

: 1181-1957 Qualifying Tests for Metal Arc Welders (Engaged in Welding Structures Other

than Pipes )

: 1182-1957 General Recommendations for Radiographic Examination of Fusion Welded joints
: 1252-1958 Specification for Rolled Steel Sections, Bulb Angles

: 1261-1959 Code of Practice for Seam Welding in Mild Steel

: 1278-1958 Specification for Filler Rods and Wires for Gas Welding

: 1323-1959 Codz of Pructice for Oxy-Acetylene Welding for Scructural Work in Mild Steel

. 1730-1961 Dimensicns for Steel Plate, Sheet and Strip for Structurai and General Engineering

Purposes

: 1731-1961 Dimensions for Steel Flats for Structurat and General Engineering Purposes

: 1732-1961 Dimensions {or Round and Square Stee! Bars for Structural and General Engineering

Purposes

: 1863-1961 Dimensions for Relled Steel Bulb Platas
: 1864-1963 Dimensions for Angle Sections with Legs of Unequal Width and Thickness

:2314-1963 Specification fer Steel Sheet Piling Sections
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APPENDIX B
COMPOSITION OF STRUCTURALS SECTIONAL COMMITTEE, SMDC é

The IS| Structurals Sectional Committee which was responsible for processing this revised
Handbook consists of the following:

Chairman Representing
SHRI O, S, MURTHY Ministry of Railways
Members
SHR!I S, BANERJEE Steel Re-Rolling Mills Association of India, Calcutta
COL N. S. BHAGAT Engineer-in-Chief's Branch, Army Headquarters
$HRI R. S. MEHANDRU ( Alternate )
SHRI R. K. CHATTERJEE Durgapur Steel Project, Durgapur
SHRI S. DAS GUPTA In personal capacity ( M. N. Dastur & Co. Pvt. Ltd., Calcutta )
SHRI D. S. DESAI M. N. Dastur & Co. Pvt. Ltd., Calcutta
SHRI M., DHAR Braithwaite, Burn & Jessop Construction Co. Ltd., Calcutta
SHRI N. K. SARKAR ( Alternate )
SHRI S. GOSWAMI Indian iron & Steel Co. Ltd., Burnpur
SHRI N, C. DUTT ( Alternate )
SHRI S. GURURA) ) Tube Investments of India Ltd., Jamshedpur
SHRI G. C. KHANNA Institution of Engineers (India ), Calcutta
SHRI E, K. N. NAMBIAR Directorate General of Supplies and Disposals ( Inspection Wing ),
New Delhi
SHR! 8. R. NAGAR ( Alternate )
SHRI M, M, PANJE Bhilai Steel Project, Bhilai
SHRI §. R. PRAMANIK Hindustan Steel Ltd., Rourkela
$SHRi RABINDER SINGH National Buildings Organization, New Delhi
DR. A. V. R. RAO (Alternate )
SHR! G. F. L. REBELLO Tata lron & Steel Co. Ltd., Jamshedpur
SHRI K. SRINIVAS Indian Aluminium Co. Ltd., Calcutta
SHRI N. GOPAL KRISHNAN ( Alternate )
SHRI T. R, SUBRAMANIAN The iron & Stee! Control, Calcutta
SUPERINTENDING SURVEYOR OF Central Public Works Department, New Delhi
WORKS I
SHRI R, B. VAID The Indian Lightgauge Metal Products Private Ltd., Bombay
SHRI A. S. VALLISHAYEE Mysore Iron & Steel Works, Bhadravati
SHRI B. S. KRISHNAMACHAR, Director, IS| ( Ex-officio Member )

Deputy Director (S & M)
Secretary

SHRI H. N. KRISHNAMURTHY
Assistant Director (S & M), ISt
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