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FOREWORD
This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Structural Engineering and Structural Sections Sectional Committee had been approved by the Civil 
Engineering Division Council. 
Under the steel economy programme, a rational, efficient and economical series of Indian Standards on beam 
sections, channel sections and angle sections was evolved in 1957 and IS 808 was published in 1957 covering 
junior, light weight, medium weight, wide flange and heavy weight beam sections, junior, light weight and medium 
weight channel sections and equal and unequal leg angle sections. This standard was revised in 1964.
In the second revision of this standard, parts relating to medium weight beam sections – MB series, column 
sections – SC series, channel sections – MC and MCP series and equal and unequal leg angles were revised and 
published as Parts 1, 2, 3, 4, 5 and 6 of IS 808, respectively. In the third revision in 1989, the Committee felt it 
convenient to merge all the five parts into one standard. 
In this revision, the Committee felt it appropriate to merge IS 12778 : 2004 ‘Hot rolled parallel flange steel 
sections for beams, columns and bearing piles — Dimensions and section properties’. Both these standards deal 
with the dimension and sectional properties for hot rolled sloping and/or parallel flange sections and widely  
used by the designers. The merger will facilitate better access of the sectional details under one resource document. 
The following additional modifications have been effected in this revision:
	 a)	 The coordinate axes of the cross-section have been changed in alignment with IS 800.
	 b)	 Plastic section modulus has been presented for all structural sections. 
	 c)	 The torsional cross-sectional properties, St. Venant’s constant, It and warping constant, Iw have been 

presented.
	 d)	 Formulae for the calculation of sectional properties are included in Annex A and Annex B.
The composition of the Committee responsible for formulation of this standard is given in Annex C.
For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with  
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be same as that of the specified value in this standard.

Structural Engineering and Structural Sections Sectional Committee, CED 07 
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Indian Standard

HOT ROLLED STEEL BEAM, COLUMN,  
CHANNEL AND ANGLE SECTIONS ―  

DIMENSIONS AND PROPERTIES
 ( Fourth Revision ) 

1 SCOPE

This standard covers the nominal dimensions, mass and 
sectional properties of hot rolled sloping and parallel 
flange beam and column sections, sloping and parallel 
flange channel sections, equal and unequal leg angle 
sections, and parallel flange bearing piles.

2 REFERENCES

The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below:

IS No. Title
1852 : 1985 Rolling and cutting tolerances 

for hot rolled steel products  
(fourth revision)

2062 : 2011 Hot rolled medium and high tensile 
structural steel — Specification 
(seventh revision)

IS No. Title
12779 : 1989 Rolling and cutting tolerances for 

hot rolled parallel flange beam and 
column sections

3 CONVENTIONS FOR MEMBER AXES

Unless otherwise specified convention used for member 
axes is as follows (see Fig. 1):

3.1 X-X Axis — A line along the member passing 
through the centre of gravity of the sections profile.

3.2 Y-Y Axis — A line perpendicular to the flanges  
(in case of beams and channels) or perpendicular to the 
smaller leg (in case of an angle section) and passing 
through the centre of gravity of the sections profile.

3.3 Z-Z Axis — A line parallel to the flanges (in case 
of beams and channels) or parallel to the smaller leg  
(in case of an angle section) and passing through the 
centre of gravity of the sections profile.

3.4 U-U and V-V Axes — Lines passing through the 
centre of gravity of the sections profile, representing 
the principal axes of angle sections, where U-U is a 
major axis (when it does not coincide with z-z axis)  

Fig. 1 Axes of Members
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and V-V axis is a minor axis (when it does not coincide 
with y-y axis).

4 SYMBOLS

4.1 Letter symbols used in this standard have been 
indicated appropriately in Table 1 to 13. More explicit 
definitions for certain symbols, used in the figures and 
tables are given in 4.1.1 and 4.1.2.

4.1.1 Symbols for Dimensions

a, b – Longer and shorter leg length of 
angle section, respectively

B – Flange width of beam, column or 
channel sections

D – Depth of beam, column or channel 
section

R1 or R – Radius at fillet or root
R2 –  Radius at toe
t – Thickness of web of beam, column 

or channel section; thickness of leg 
of angle, section

T – Thickness of flange of beam, column 
or channel section

4.1.2 Symbols for Sectional Properties and Mass

A – Sectional area
C (with 
subscripts z, y, 
u or v) 

– Distance of centre of gravity,

Cz – a-ez

Cy – b-ey

ez – Distance of extreme fibre 
from Z-Z axis

ey – Distance of extreme fibre 
from Y-Y axis

Iz – Moment of inertia about Z-Z 
axis

Iy – Moment of inertia about Y-Y 
axis

Iu – Moment of inertia (Max) 
about U-U axis

Iv – Moment of inertia (Min) 
about V-V axis

M – Mass of the section per meter 
length

Zz= 
I
e

z

z

– Modulus of section about Z-Z 
axis

Zy= 
I
e

y

y

– Modulus of section about Y-Y 
axis 

ZPz – Plastic section modulus about 
Z-Z axis

ZPy – Plastic section modulus about 
Y-Y axis

rz= 
I
A
z

– Radius of gyration about Z-Z 
axis

ry= 
I
A
y

– Radius of gyration about Y-Y 
axis

ru= I
A
u

– Radius of gyration about U-U 
axis

rv= 
I
A
v

– Radius of gyration about V-V 
axis 

α – Angle between U-U and Z-Z 
axis of angle section; slope 
of flange in the case of beam, 
column or channel

5 CLASSIFICATIONS

5.1 Beam, column, channel, angle and piles bearing 
sections are classified as follows.

5.1.1 Beams
	 a)	 Indian standard junior beams (ISJB);
	 b)	 Indian standard light weight beams (ISLB);
	 c)	 Indian standard medium weight beams (ISMB);
	 d)	 Indian standard wide flange beams (ISWB);
	 e)	 Indian standard narrow parallel flange beams 

(ISNPB); and
	 f)	 Indian standard wide parallel flange beams 

(ISWPB).

5.1.2 Columns/Heavy Weight Beams
	 a)	 Indian standard column sections (ISSC); and
	 b)	 Indian standard heavy weight beam (ISHB).

5.1.3 Channels
	 a)	 Indian standard junior channels (ISJC);
	 b)	 Indian standard light weight channels (ISLC); 
	 c)	 Indian standard medium weight channels (ISMC); 

and 
	 d)	 Indian Standard medium weight parallel flange 

channels (ISMPC).

5.1.4 Angles
	 a)	 Indian standard equal leg angles (ISA); and
	 b)	 Indian standard unequal leg angles (ISA).
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5.1.5 Bearing Piles
	 a)	 Indian standard parallel flange bearing piles 

(ISPBP).

5.2 The following abbreviated reference symbols have 
been used in designating the Indian Standard sections 
mentioned in 5.1:

Sl 
No.

Section Classification Abbreviated 
Reference 

Symbol
(1) (2) (3) (4)
i) Beams ISJB

ISLB
ISMB
ISWB
ISNPB
ISWPB

JB
LB
MB
WB
NPB
WPB

ii) Columns/heavy 
beams sections

ISSC
ISHB

SC
HB

iii) Channels ISJC
ISLC
ISMC

ISMPC

JC
LC
MC

MPC
iv) Angles ISA ∠
v) Pile sections ISPBP PBP

6 DESIGNATION

6.1 Beam, columns and channel sections shall be 
designated by the respective abbreviated reference 
symbols followed by the depth of the section, for 
example:
	 a)	 MB 200 — For a medium weight beam of depth 

200 mm,
	 b)	 SC 200 — For a column section of depth 200 mm,
	 c)	 MC 200 — For medium weight channel of depth 

200 mm, and
	 d)	 MPC 200 — For a medium weight parallel flange 

channel of depth 200 mm, and

6.2 Narrow parallel flange beams are doubly symmetric 
shapes, generally used as beams whose inside flange 
surfaces are substantially parallel. Beams under this 
standard have flange widths generally lower than the 
depth. Beams are manufactured with heavy, medium 
and light flange and web thickness. Beams shall be 
designated by nominal depth and nominal flange width 
and mass of the section in kg/m. For example, NPB  
300 × 150 × 36.52 would mean narrow parallel flange 
beam having nominal beam depth of 300 mm, nominal 
flange width of 150 mm and beam mass of 36.52 kg/m.

6.3 Wide parallel flange beams are doubly symmetric 
shapes, generally used as beams or columns whose 
inside flange surfaces are substantially parallel. 
Beams or columns under the standard have nominal 
flange width same as depth up to nominal beam depth  
300 mm. Beam depth larger than 300 mm have 
nominal flange width from 300 to 400 mm. Columns 
may have flange widths more than the depths. Beams 
and column section are manufactured with heavy, 
medium and light flange and web thickness. Beams and 
columns are designated by nominal depth and nominal 
flange width and mass in kg/m. For example, WPB  
600 × 300 × 128.79 would mean wide parallel flange 
beam having nominal depth 600 mm nominal flange 
width of 300 mm and beam mass of 128.79 kg/m, and 
WPB 360 × 370 × 136.20 would mean wide parallel 
flange columns having nominal depth of 360 mm 
and nominal flange width of 370 mm and a mass of  
136.20 kg/m.

6.4 Equal and unequal leg angles shall be designated 
by the abbreviated reference symbol (∠) followed 
by the dimensions A, B and t. For example,  
∠ 200 × 100 × 10 represents unequal leg angle of 
dimensions of legs 200 mm and 100 mm and thickness 
10 mm.

6.5 Parallel flange bearing pile sections are doubly 
symmetric wide flange shapes generally used as bearing 
piles whose flanges and webs are of same nominal 
thickness and whose depth and width are essentially 
the same. Bearing piles are generally designated by 
nominal depth of the section and mass in kg/m. For 
example, PBP 360 × 174.02 would mean bearing pile 
section having nominal depth of 360 mm and nominal 
flange width of 360 mm and mass of 174.02 kg/m.

7 DIMENSIONS, MASS AND TOLERANCES

7.1 Nominal dimensions and mass of several sections 
shall conform to the values given in respective tables 
and fgigures as follows:

Sl 
No.

Sections Table No. Figure 
No.

(1) (2) (3) (4)
i) Sloping flange beams 1 and 2 Fig. 2a
ii) Parallel flange beams 3 and 4 Fig. 2b
iii) Heavy beam/column 

section
5 Fig. 2a

iv) Sloping flange channel 6 and 7 Fig. 2c
v) Parallel flange channel 8 Fig. 2d
vi) Equal leg angle 9 and 10 Fig. 2e
vii) Unequal leg angle 11 and 12 Fig. 2f
viii) Bearing piles 13 Fig. 2b
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7.2 Dimensional and mass tolerances of the various 
sections shall conform to the appropriate values 
stipulated in IS 1852 and IS 12779.

8 STEEL GRADES 

Material strength of steel sections shall be conforming 
to IS 2062.

9 SECTIONAL PROPERTIES

9.1 Sectional properties of the beams, columns, 
channels, equal and unequal leg angles and bearing 
piles shall be as given in Tables 1 to 13. 

9.2 With advancements in steel rolling and technologies, 
steel mills can produce wide range of structural steel 
sections. The customization of sizes through optimum 
flange width, beam depth, thicknesses of flange and 
web will enable cost savings on the overall steel take off 
in addition to the reliability of connections achieved. A 
new range of sections suiting to the need of the design 
requirements can be produced based on the formulae 
to calculate the geometrical sectional properties as per 
Annex A and Annex B that fulfils the design criteria.

Fig. 2 Dimensions of the Sections
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A-2 GENERAL PROCEDURE FOR 
THE CALCULATION OF TORSIONAL 
CONSTANTS IT AND IW FOR ANY GENERAL 
OPEN CROSS SECTION

Referring to the generic open cross section and notation 
shown in Figure 3, the torsional properties It ad Iw may 
be expressed as follows:

I
t
� �

1

3

3

0

t ds
b

Calculation of Iw is shown in the following steps. For 
the detailed procedure, consult specialized literature.

W
A

W tds W
b

ns os os
� ��

1

0

where

A t ds
b

� �
0

W ds
s

os
� � �0

0

S t ds
s

ws
� �

0

using these parameters Iw can be calculated as 

I W tdsw

b
� � 0

2

ns

Fig. 3 General Cross Section
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ANNEX B
( Clause 9.2 )

METHODS TO CALCULATE THE EXACT GEOMETRICAL SECTIONAL  
PROPERTIES USING COMPONENT METHOD

B-1 GENERAL

B-1.1 The entire section is discretized into rectangles, 
triangles and sectors. The area, moment of inertia, 

centroidal distances etc for rectangle, triangle and 
sector are given below.

Shape of the cross-section element Sectional properties about its own centroidal axes
	 1.	 Rectangle (origin of axes at centroid)

A bh z b y d

I bh I hb
zz yy

= = =

= =
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2 2

12 12

3 3
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	 2.	 Triangle (origin of axes at centroid)
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	 3.	 Isosceles triangle (origin of axes at centroid)

h

c
z'

y'

b

y

y

z z
C

y

y

z z

z'

y'

h

C

b

A bh b y h
� � ��

2 2 3
                  z '

I bh I hb I
zz yy zy

                  = = =
3 3

36 48
0

	 4.	 Right triangle (origin of axes at vertex)
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	 5.	 Circular sector (Origin of axes at centre of 
circle)

� �
�

� �

� ��
�
�

�
�
�

� � � �

angle in radians  

             

2

2A r z r' sin       

     

y r

I r

I r

zz

yy

'
sin ( )

sin cos

si

�

� � � � � �� �

� �

2

3

4

4

4

4

�
�

� � �

� nn cos� �� � � �� �
�Izy 0

Where A = Area; z’ and y’ = Distances to centroid C; Izz, Iyy = moments of inertia with respect to the z and y axes, 
respectively, and Izy = Product of inertia with respect to the z and y axes

B-1.2 Discretization of the I-Section
The section properties of I section can be obtained by 
algebraic addition of different groups shown in Fig. 4 
as IG1 – IG2 + IG3. The components of properties of 
IG1, IG2 and IG3 is given in B-1.1

B-1.3 Discretization of the Channel Section
The section properties of the channel section can be 
obtained by algebraic addition of different groups 
shown in Fig. 5 as CG1 – CG2 + CG3. The components 
of properties of CG1, CG2 and CG3 is given in B-1.1.

B-1.4 Discretization of the Angle Section
The section properties of I-section can be obtained by 
algebraic addition of different groups shown in Fig. 6 
as AG1 – AG2 + AG3. The components of properties of 
AG1, AG2 and AG3 is given in B-1.1.

B-2 SECTIONAL PROPERTIES OF GROSS 
SECTION

B-2.1 The entire section is discretized into elements, 
and the sectional properties of these elements could 
be calculated using B-1.1. The section properties of 
the whole section, could be obtained by using scalar 
additions, and rotational transformations appropriately.
Total area, A Ai

i

n

�
�
�

1
; where i is the element number,  

and n is the number of elements. 
Centroidal distance of the gross section, 
z A z

A
y A y

A
i i i i�

�
�
� ; where z y z yi i, ,,

and  are measured 

from the same set of z-y axes.

B-2.2 Theorem for Translation or Shifting of Axes
If Ixx,i  and Iyy,i  are the moments of inertia of the ith element 
at its own centroidal axes, they should be shifted to the 
centroidal axes of the gross section using parallel axes 
theorem:

Fig. 4 I – Section Components
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FIG. 4  I SECTION COMPONENTS
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FIG. 5  CHANNEL SECTION COMPONENTS
Fig. 5 Channel Section Components
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FIG. 6  ANGLE SECTION COMPONENTS
Fig. 6 Angle Section Components

B-2.3 Tensor Transformations for Rotation of Axes

y

z

y

z
θ

FIG. 7  ROTATION OF AXES

v u

vu

Fig 7 Rotation of Axes

If moments of inertia of the element centroidal axes, 
needs to be rotated to make it parallel to the section 
centroidal axes, transformation formulae given below 
could be used (see Fig. 7).

I
I I I I
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I
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2
2 2sin cos� �( )

Where Izz, Iyy the moments of inertia about the initial 
axes and Izy the product of inertia. Iuu, Ivv and Iuv are 
the respective quantities for the rotated axes u, v.  

I I A y y I I A z z I I A zy y y z y z y izz i zz, i i i y i i i i i i, , , , ,
� � �� � � � �� � � �

2 2

ii i

zz zz i y y i

�� � �� �
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z y y

I I I I I Igross y gross y z y gross, , , , , zz y ,i� ��
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The product of inertia Izy is zero, when z or y are 
symmetry axes. θ is measured counter-clockwise.
For angle sections, the Izz, Iyy axes will not be the 
principal axes. Principal axes u-u and v-v will make an 
angle ϕ with the z-y axes, given by:

tan ( )2
2

� �
�

I
I I

zy

zz yy

I I
I I I I

I
uu vv

zz yy zz yy

zy
, �

�
�

��

�
�

�

�
� �

2 2

2

2

r I
A

r
I
A

r
I
A

r
I
A

uu
z

zz

y

yy

u v

vv= = = =

Thus, the radii of gyration in all the directions can be 
obtained.

B-2.4 Plastic Section Moduli 
Determination of plastic section moduli needs 
identification of equal area axis. When the section 
becomes plastic, the cross section will be subjected to 
uniform stress which is equal to its yield stress. Since 
compressive force is equal to tensile force, equal area 
axis divides the section into two equal halves.
If the section is bi-symmetric (for example, I section), 
then equal area axis and elastic neutral axis coincides. 

Z A y y                     Z A z z
pz c t py c t
� �� � � �� �

2 2

where yc, zc are the distances of centroid of area in 
compression, from corresponding plastic neutral axis; 
and yt, zt are the distances of centroid of area in tension, 
from corresponding plastic neutral axis. A is the area of 
the whole section.

Channel sections are mono-symmetric, (symmetric 
about z axis, and unsymmetric about y axis), hence 
plastic neutral axis in z direction is same as that of 
elastic neutral axis. Vertical equal area axis will be 
different from that of vertical elastic neutral axis. 
Hence, it should be determined separately.

Z A y y                     Z A z z
pz c t py c t
� �� � � �� �

2 2

where yc, zc are the distances of centroid of area in 
compression, from corresponding plastic neutral axis, 
and yt, zt are the distances of centroid of area in tension, 
from corresponding plastic neutral axis.
To find yc and yt,

y
A y
A

                   y
A y
A

i i j j
c t
�

� �
�

� �� �

2 2

To find zc and zt,

z
A z
A

                   z
A z
A

i i j j
c t
�

� �
�

� �� �

2 2

i denotes elements in compression, j denotes elements 
in tension
For an ith element, Ai is the area of the element, and yi is 
the distance from element centroid to horizontal equal 
area axis, and zi is the distance from element centroid 
to vertical equal area axis.

B-2.5 Determination of Vertical Equal Area Axis
On either sides of equal area axis, area = A/2. Since 
the section is monosymmetric, the area of each shaded 
region = A/4. The first step to the determination of Zpy 
is the determination of distance of vertical equal area 
axis from the toe of the flange, which is denoted as 
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FIG.9 MONO SYMMETRIC CHANNEL SECTION
Fig. 9 Mono Symmetric Channel Section

FIG.10 SECTION DETERMINATION OF VERTICAL PLASTIC
 NEUTRAL AXIS OF CHANNEL
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Fig. 10 Section Determination of Vertical Plastic Neutral Axis of Channel

dp. Referring to the element numbering given before 
for channel sections, this shaded region consists of 
some portion of element 1, some parts of element 3, 
and the whole area of element 7, deducting the area of  
element 6 (as given in equation below). The effect of 
root is ignored here.

Where, Tmin is the width of flange at the toe (width of 
element 1), and α is the flange angle.
The above equation is quadratic in dp, and is of the 
form ad bd c

p p

2
0� � � , which yields two solutions, 

out of which one is appropriate. Once dp is identified, 
zpy could be found.
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