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INTRODUCTION
• The steel sections manufactured in rolling mills and used as structural 

members are known as rolled structural steel sections. 
• The steel sections are named according to their cross sectional shapes. 
• The shapes of sections selected depend on the types of members 

which are fabricated and to some extent on the process of 
erection. 

• Many steel sections are readily available in the market and have 
frequent demand. Such steel sections are known as regular steel 
sections. 

• Some steel sections are rarely used. Such sections are produced on 
special requisition and are known as special sections.

• ‘ISI Handbook for Structural Engineers’ gives nominal dimensions, 
weight and geometrical properties of various rolled structural steel 
sections.

TYPES OF ROLLED STRUCTURAL STEEL SECTIONS

Rolled Steel I-sections (Beam sections).
• Rolled Steel Channel Sections.
• Rolled Steel Tee Sections.
• Rolled Steel Angles Sections.
• Rolled Steel Bars.
• Rolled Steel Tubes.
• Rolled Steel Flats.
• Rolled Steel Sheets and Strips.
• Rolled Steel Plates.
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TYPES OF ROLLED STRUCTURAL STEEL SECTIONS
• The rolled steel beams are classified into following 

four series as per BIS : (IS : 808-1989)
• Indian Standard Joist/junior  Beams               ISJB
• Indian Standard Light Beams                         ISLB
• Indian Standard Medium Weight Beams        ISMB
• Indian Standard Wide Flange Beams            ISWB

• The rolled steel columns/heavy weight beams are 
classified into the following two series as per BIS 
(IS : 808-1989)

• Indian Standard Column Sections                  ISSC
• Indian Standard Heavy Weight Beams          ISHB

• The beam section consists of web and two flanges. The junction between the flange and 
the web is known as fillet. These hot rolled steel beam sections have sloping flanges. The 
outer and inner faces are inclined to each other and they intersect at an angle varying from 
1½ to 8˚ depending on the section and rolling mill practice. The angle of intersection of 
ISMB section is 8˚. Abbreviated reference symbols (JB, LB, MB, WB, SC and HB) have 
been used in designating the Indian Standard Sections as per BIS (IS 808-1989)

• The rolled steel beams are designated by the series to which beam sections 
belong (abbreviated reference symbols), followed by depth in mm of the section 
and weight in kN per metre length of the beam, 

• e.g., MB 225 @ 0.312 kN/m. H beam sections of equal depths have different 
weights per metre length and also different properties e.g., WB 600 @ 1.340 
kN/m, WB 600 @ 1.450 kN/m, HB 350 @0.674 kN/m, HB 350 @0.724 kN/m.  

• I-sections are used as beams and columns. It is best suited to resist bending 
moment and shearing force. In an I-section about 80 % of the bending moment is 
resisted by the flanges and the rest of the bending moment is resisted by the 
web. Similarly about 95% of the shear force is resisted by the web and the rest of 
the shear force is resisted by the flanges. Sometimes I-sections with cover plates 
are used to resist a large bending moment. Two I-sections in combination may be 
used as a column.
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• The rolled steel Channel sections are classified into four categories as per ISI, 
namely,

• Indian Standard Joist/Junior Channels                                                ISJC
• Indian Standard Light Channels                                                          ISLC
• Indian Standard Medium Weight Channels                                         ISMC
• Indian Standard Medium Weight Parallel Flange Channels               ISMCP

• As per IS : 808-1989, following channel sections have also been additionally adopted 
as Indian Standard Channel Secions

• Indian Standard Light Channels with parallel flanges                         ISLC(P)
• Medium weight channels                                                                     MC
• Medium weight channels with parallel flanges                                    MCP
• Indian Standard Gate Channels                                                          ISPG

• The rolled steel tee sections are classified into the following five series as per ISI:
• Indian Standard Normal Tee Bars                                       ISNT
• Indian Standard Wide flange Tee Bars                                ISHT
• Indian Standard Long Legged Tee Bars                              ISST
• Indian Standard Light Tee Bars                                           ISLT
• Indian Standard Junior Tee Bars                                         ISJT

• A per IS: 808-1984, following T-sections have also been additionally 
adopted as Indian Standard T-sections.

• Indian Standard deep legged Tee bars                                  ISDT
• Indian Standard Slit medium weight Tee bars                        ISMT
• Indian Standard Slit Tee bars from I-sections                        ISHT

• The rolled steel angle sections are classified in to the following three series.

• Indian Standard Equal Angles                                               ISA
• Indian Standard Unequal Angles                                           ISA
• Indian Standard Bulb Angles                                                ISBA

• The rolled steel bars are classified in to the following two series:

• Indian Standard Round Bars                                               ISRO
• Indian Standard Square Bars                                              ISSQ
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CLASSIFICATION OF STRUCTURES
• The structures may be classified as statically determinate structures and 

statically indeterminate structures. When the equation of statics (ΣH=0, 
ΣV=0 and ΣM=0) are enough to determine all the forces acting on the 
structure and in the structures are known as statically determinant 
structures. 

• When the equation of equilibrium are not sufficient to determine all the 
forces acting on the structures and in the structure, then the structures 
are known as statically indeterminate structures. The equations of 
consistent deformations are added to the equations of equilibrium in 
order to analyze the statically indeterminate structures.

•  

CLASSIFICATION OF STRUCTURES
•  The structures are also classified as shell structures and framed 

structures. The shell roof covering of large buildings, air planes, rail road 
cars, ship wells, tanks etc are the examples of shell structures. The 
plates or sheets serve functional and structural purposes. 

• The plates act as a load carrying elements. The plates are stiffened by 
frames which may or may not carry the principal loads. The framed 
structures are built by assemblies of elongated members. The truss 
frames, truss girders, rigid frames etc are the examples of framed 
structures. The main members are used for the transmission of loads.

• The structures may be further classified depending on the materials 
used as plastic structures, aluminium structures, timber structures, 
R.C.C structures and steel structures.
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ADVANTAGES OF STEEL STRUCTURES
Steel has a high strength and so steel components have smaller sections 
for the same strength compared to corresponding components of other 
material.The existing steel structures and structural component may be 
strengthened by connecting additional sections or plates.

• Steel members are gas and watertight, because of high density of steel.
• Steel structures can be fabricated at site easily.
• Steel structures have great durability and serve for many years.
• Steel members can be readily disassembled or replaced.
• The existing steel structures and structural component may be 

strengthened by connecting additional sections or plates.

• DISADVANTAGES OF STEEL STRUCTURES
• Steel structures are liable to corrosion and need painting 

frequently.
• Steel structures have a low fire resistance and are liable to 

lose their strength and get deformed at high temperature. 

STRUCTURAL STEEL
• The structural steel is the steel used for the manufacture of 

rolled structural steel sections, fastenings and other 
elements for use in structural steel works. Steel is an alloy of 
iron, carbon and other elements in varying percentages.

• The strength, hardness and brittleness of steel increases 
and ductility of steel decreases with the increase of 
percentage of carbon.

• Depending on the chemical composition, the different type of 
steel are classified as mild steel, medium carbon steel, high 
carbon steel, low alloy steel and high alloy steel.

• The mild steel, medium carbon steel and low alloy steel are 
generally used for steel structures. The copper bearing 
quality of steel contains small percentage of copper contents. 
The corrosive resistance of such steel is increased.
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STRUCTURAL STEEL
• Mild steel is used for the manufacture of rolled structural steel sections, rivets and bolts. 

The following operations can be done easily on mild steel 1.Cutting, 2. Punching, 
3.Drilling, 4. Machining, 5. Welding and 6. Forging when heated. All structural steels 
used in general construction, coming within the purview of IS:800-84 shall, before 
fabrication, comply with one of the following Indian Standard specifications

• IS : 226-1975 structural steel (standard quality)
• IS : 1977-1975 structural steel (ordinary quality)
• IS : 2062-1984 weldable structural steel
• IS : 961-1975 structural steel (high tensile)
• IS : 8500-1977 weldable structural steel (medium and high strength qualities)
• 1.6.1 IS : 226-1975 structural steel (standard quality).
• The mild steel is designated as St 44-S for use in structural work. This steel is also 

available in copper bearing quality in which case it designated as St 44-SC. The copper 
content is between 0.20 and 0.35 per cent. The physical properties of structural steel are 
given below:

• Unit weight of steel 78.430 to 79.000 kN/m3
• Young’s modulus of elasticity, E=2.04 to 2.18 x 105 N/mm2
•  Modulus of rigidity, G=0.84 to 0.98 x  105 N/mm2
• Coefficient of thermal expansion (or contraction) α=12 x 10-6/˚C or 6.7 x 10-6/˚F.

Loads on structures
• The structures and structural members are 

designed to meet the functional and structural 
aspects. Both aspects are interrelated. 

• The functional aspect takes in to consideration 
the purpose for which the building or the 
structure is designed. 

• It includes the determination of location and 
arrangement of operating utilities, occupancy, 
fire safety and compliance with hygienic, 
sanitation, ventilation, special equipment, 
machinery or other features, incident to the 
proper functioning of the structures. 
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Loads on structures
• In the structural aspect, it is ensured that the building or the structure is 

structurally safe, strong, durable and economical.
• The minimum requirements pertaining to the structural safety of buildings 

are being covered in codes dealing with loads by way of laying down 
minimum design loads which have to be assumed for dead loads, 
imposed loads, wind loads and other external loads, the structure 
would be required to bear. 

• Unnecessarily, heavy loads without proper assessment should not be 
assumed. The structures are designed between two limits, namely, the 
structural safety and economy. The structures should be strong, stable 
and stiff. 

• Estimation of the loads for which a structure should be designed is one of 
the most difficult problems in structural design. The designer must be able 
to study the loads which are likely to be acting on the structure throughout 
its life time and the loads to which the structure may be subjected during 
a short period.

• It is also necessary to consider the combinations of loads for which the 
structure has to be designed.

Loads on structures
• Estimation of the loads for which a 

structure should be designed is one of 
the most difficult problems in 
structural design. 

• The designer must be able to study 
the loads which are likely to be acting 
on the structure throughout its life time 
and the loads to which the structure 
may be subjected during a short 
period.

• It is also necessary to consider the 
combinations of loads for which the 
structure has to be designed.

The load combinations for design purpose 
shall be the one that produces maximum 
forces and effects and consequently 
maximum stresses from the following 
combinations
• Dead load + Imposed (live) load
• Dead load + Imposed (live) load + 

wind or earthquake loads and
• Dead load + wind or earthquake loads
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Stresses on structures
• When a structural member is loaded, deformation of the member takes place 

and resistance is set up against deformation.
• This resistance to deformation is known as stress.
• The stress is defined as force per unit cross sectional area.
• The nature of stress developed in the structural member depends upon nature 

of loading on the member.

TYPES OF LOADS
• The following are the various types of stresses:
1. Axial stress (direct stress) :         i. Tensile stress            ii. Compressive stress
2. Bearing stress
3. Bending stress
4. Shear stress

• A member may be subjected to combined direct and bending stress. Such stress is 
known as combined stress.

• The tensile stresses are taken as positive and compressive stress as negative. 
• This sign convention for stresses is convenient as a structural member elongates 

on application of tensile load and shortens on application of compressive load.

 TENSILE STRESS
• When a structural member is subjected to direct axial tensile load, the stress is known as tensile stress 

(σat). The tensile stress is calculated on net cross-sectional area of the member:

                                                            σat = (Pt/An)
• Where Pt is the direct axial tensile load and An is the net cross-sectional area of the member.

COMPRESSIVE STRESS
• When a structural member is subjected to direct axial compressive load, the stress is known as 

compressive stress (σac). The compressive stress is calculated on gross cross-sectional area of the 
member

σac = (Pc/Ag)
• Where Pc is the direct axial compressive load and Ag is the gross cross-sectional area of the member

BEARING STRESS
• When a load is exerted or transferred by the application of load through one surface for the another 

surface in contact, the stress is known as ‘bearing stress’(σb). the bearing stress is calculated on net 
projected area of contact

σb = (P/A)

• Where P is load placed on the bearing suface and A is the net projected area of contact.
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INFO VIDEO

• HOT Rolled Steel Section 

• Cold Rolled Steel Sections
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