
Specification For Hot Rolled Sections 1

Specification For Hot Rolled
Sections

Specification For Hot
Rolled Sections

Downloaded from
app.ardentx.com by

Blankenship & Kent

UNDERSTANDING THE
SPECIFICATION FOR HOT ROLLED
SECTIONS: A COMPREHENSIVE
GUIDE

When it comes to structural engineering
and construction,  few materials  are as
fundamental as hot rolled steel sections.
Whether you are designing a towering
skyscraper,  a  bridge,  or  an  industrial

facility,  the  specification  for  hot
rolled  sections  dictates  the  safety,
performance, and longevity of the entire
structure.  But  what  exactly  goes  into
these specifications, and why are they so
critical  to  modern  construction?  This
article provides an in-depth look at the
standards,  dimensions,  mechanical
properties,  and  quality  requirements
that  define  hot  rolled  sections,  helping
engineers, fabricators, and procurement
professionals make informed decisions.
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Hot  rolled  sections  are  produced  by
heating  steel  billets  or  blooms  above
their  recrystallization  temperature  and
then passing them through a series of
rollers to achieve the desired shape. The
process results in products like I-beams,
H-beams,  channels,  angles,  and  tees,
each  wi th  un ique  load-bear ing
characteristics.  Without  a  robust
specification for hot rolled sections,
the entire supply chain—from steel mills
to  construction  sites—would  lack  the
consistency  and  reliability  needed  for
safe and efficient building practices.

WHAT IS A SPECIFICATION FOR
HOT ROLLED SECTIONS?

Put  simply,  a  specification  for  hot  rolled
sections is a formal document or set of
standards  that  defines  the  technical

requirements for these steel products. It
covers  everything  from  the  chemical
composi t ion  of  the  stee l  to  the
dimensional  tolerances,  mechanical
properties,  surface  finish,  and  testing
procedures.  These  specifications  ensure
that a beam or channel produced in one
factory  will  perform  identically  to  one
produced  elsewhere,  enabling  global
interoperability  in  construction  and
engineering  projects.
Most  countries  and  regions  have  their
own standards bodies that issue these
specifications.  Common  examples
include  ASTM  (American  Society  for
Testing  and  Materials),  EN  (European
Norm), BS (British Standards), IS (Indian
Standards), and JIS (Japanese Industrial
Standards). While these standards share
many  similarities,  there  are  important
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differences  in  measurement  units,
tolerance  levels,  and  specific
requirements that  must  be understood
when sourcing steel  from different parts
of the world.
The  specification  for  hot  rolled
sections  is  not  just  a  technical
document; it is a legal and contractual
cornerstone. When a structural engineer
specifies  a  particular  grade  and  shape,
they  are  relying  on  the  specification  to
guarantee that the material will perform
under  the  expec ted  l oads  and
environmental conditions. Any deviation
from  the  specification  can  lead  to
catastrophic  failures,  costly  rework,  or
legal liability.

KEY INTERNATIONAL STANDARDS

FOR HOT ROLLED SECTIONS

There  are  several  major  international
standards  that  govern  the  specification
for  hot  rolled  sections.  Understanding
these is essential for anyone involved in
the  specification,  procurement,  or
fabrication  of  structural  steel.

ASTM Standards
(United States)
The most widely used ASTM standards
for hot rolled sections include ASTM A36,
ASTM A572, and ASTM A992. ASTM A36
is a carbon steel  standard that covers
shapes,  plates,  and  bars,  offering  good
weldability  and  moderate  strength.
ASTM  A572  covers  high-strength  low-
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al loy  steel ,  whi le  ASTM  A992  is
specifically  designed  for  wide-flange
shapes  used  in  building  frames.  The
specification  for  hot  rolled  sections
under  ASTM  typically  includes  yield
strength,  tensile  strength,  elongation,
and  chemical  composition  limits.

EN Standards
(Europe)
European  standards  for  hot  rolled
sections are primarily covered under EN
10025  for  hot-rolled  structural  steel
products. This standard includes several
grades:  S235,  S275,  S355,  and  S460,
among others. The number indicates the
minimum yield strength in megapascals
(MPa).  For  example,  S355  has  a

minimum yield strength of 355 MPa. EN
10025  also  specifies  impact  toughness
requirements  at  various  temperatures,
which is critical for applications in cold
climates.

IS Standards
(India)
In India, the Bureau of Indian Standards
(BIS)  issues  IS  2062  for  hot  rolled
sections.  This  standard  covers  grades
E250,  E300,  E350,  E410,  and  E450,
where the number again indicates  the
minimum yield strength in MPa. IS 2062
specifies  requirements  for  chemical
composition, mechanical properties, and
dimensions, with particular attention to
the  needs  of  the  Indian  construction
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industry.

JIS Standards
(Japan)
Japanese standards, such as JIS G3101
(general structural steel) and JIS G3106
(welded  structural  steel),  are  widely
used in Asia and for projects following
Japanese  engineering  practices.  These
standards specify similar parameters but
often  use  different  testing  methods  and
tolerance classes.

DIMENSIONAL SPECIFICATIONS
AND TOLERANCES

One of the most important aspects of the
specification  for  hot  rolled  sections

is dimensional accuracy. Structural steel
sections  must  fit  together  precisely  on
site,  and  even  small  deviations  can
cause  a l ignment  issues,  st ress
concentrations, or assembly delays.

Critical
Dimensions
Covered by
Specifications
Every standard defines the following key
dimensions for hot rolled sections:

Depth of section: The overall
height of the beam or channel
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from the outer face of one flange
to the outer face of the opposite
flange.
Flange width: The width of the
horizontal flange on I-beams, H-
beams, and channels.
Web thickness: The thickness of
the vertical portion connecting the
flanges.
Flange thickness: The thickness
of the flanges themselves.
Root radius: The curved
transition between the web and
the flange, which reduces stress
concentrations.
Length: The overall length of the
section, which is typically supplied
in standard lengths or can be cut
to order.
Mass per unit length: The

weight of the section per meter or
foot, which is critical for structural
calculations and transportation
planning.

Tolerance
Classes
Specifications  typically  define  multiple
tolerance  classes.  For  example,  EN
10025 often refers to tolerance class 1
(standard)  and  class  2  (tight).  The
tighter the tolerance, the more precise
the dimensions, but the higher the cost.
For  most  construction  applications,
standard  tolerances  are  acceptable.
However,  for  complex  architectural
structures  or  precision  machinery,
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tighter tolerances may be required. The
specification  for  hot  rolled  sections
must clearly state which tolerance class
applies to each project.

Length
Tolerances
Length tolerances vary depending on the
standard and the product. For example,
ASTM  A6  covers  tolerances  for  rolled
steel structural shapes and specifies that
for sections up to 10 meters in length,
the  tolerance  is  typically  +0.5  inches,
-0.25  inches.  For  longer  sections,  the
tolerance  increases  proportionally.
European  standards  under  EN  10034
also  provide  detailed  length  deviation
allowances.

MECHANICAL PROPERTIES IN THE
SPECIFICATION FOR HOT ROLLED
SECTIONS

The mechanical properties of hot rolled
sections are arguably the most critical
part  of  any  specification.  These
properties determine how the steel will
behave  under  load,  in  different
temperatures,  and  during  fabrication.

Yield Strength
Yield strength is the stress at which a
material begins to deform plastically. For
structural applications, this is the most
commonly  referenced  property.  The
specification  for  hot  rolled  sections
always  defines  the  minimum  yield
strength  for  each  grade.  For  instance,
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ASTM  A992  specifies  a  minimum  yield
strength  of  50  ksi  (approximately  345
MPa) for wide-flange shapes.

Tensile Strength
Tensi le  strength  represents  the
maximum stress the steel can withstand
before  breaking.  The  ratio  of  tensile
strength to yield strength is  known as
the  yield-to-tensile  ratio,  which  is
important  for  ductility  and  earthquake
resistance.  Modern  specifications  often
limit  this  ratio  to  ensure  adequate
ductility.

Elongation
Elongation  is  a  measure  of  ductility,
expressed as the percentage increase in

length before fracture. Higher elongation
indicates better formability and greater
abil ity  to  absorb  energy  without
breaking.  Specifications typically require
a minimum elongation of 18% to 23%,
depending on the grade.

Impact
Toughness
For applications in cold environments or
where  dynamic  loads  are  expected,
impact  toughness  is  critical.  Standards
such  as  EN  10025  include  subgrades
(e.g.,  S355J2)  that  specify  Charpy  V-
notch impact testing at temperatures as
low  as  -20°C  or  even  -50°C.  The
specification  for  hot  rolled  sections
must  clearly  indicate  whether  impact
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test ing  is  requi red  and  at  what
temperature.

Hardness and
Bendability
Some  specifications  also  include
h a r d n e s s  l i m i t s  o r  b e n d  t e s t
requirements.  These  are  particularly
important for sections that will undergo
cold  bending  during  fabrication.  The
bend  test  verifies  that  the  steel  can  be
bent  to  a  specified  angle  without
cracking.

CHEMICAL COMPOSITION
REQUIREMENTS

The chemical  composition  of  the  steel

directly  influences  its  mechanical
properties,  weldability,  and  corrosion
resistance.  The  specification  for  hot
rolled sections  defines the permissible
ranges for key elements.

Carbon (C)
Carbon  is  the  primary  strengthening
element  in  steel.  However,  too  much
carbon reduces weldability and ductility.
Most  structural  steel  specifications  limit
carbon content  to  0.25% or  less,  with
some  high-strength  grades  allowing
slightly  higher  levels.

Manganese (Mn)
Manganese  improves  strength  and
hardenability.  It  also  helps  counteract
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the  brittle  effects  of  sulfur.  Typical
specifications  require  manganese
content  between  0.50%  and  1.65%,
depending  on  the  grade  and  thickness.

Phosphorus (P)
and Sulfur (S)
Both  phosphorus  and  sul fur  are
generally considered impurities that can
reduce ductility and impact toughness.
Specifications  strictly  limit  these
elements, typically to less than 0.040%
each.

Silicon (Si)
Silicon  is  used  as  a  deoxidizer  during
steelmaking  and  improves  strength.
Most  specifications  allow  silicon  content
of 0.15% to 0.40%.

Microalloying
Elements
High-strength  low-alloy  (HSLA)  steels
often  contain  smal l  amounts  of
microalloying  elements  like  vanadium
(V),  niobium  (Nb),  and  titanium  (Ti).
These  elements  refine  the  grain
structure and improve strength without
sacrificing  weldability.  The
specification  for  hot  rolled  sections
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for grades like ASTM A572 or EN S460
will include limits and ranges for these
elements.

QUALITY CONTROL AND TESTING

A  robust  specification  for  hot  rolled
sections includes detailed requirements
for  quality  control  and  testing.  This
ensures  that  the  delivered  product
meets  the  stated  standards.

Mill Test
Certificates
Every  shipment  of  hot  rolled  sections
should  be  accompanied by  a  mill  test
certificate,  which  documents  the
chemical  composition,  mechanical

propert ies,  and  heat  treatment
conditions of the steel. This certificate is
the  legal  proof  that  the  material
complies  with  the  specification.
Engineers  and  inspectors  routinely
review  these  certificates  before
accepting  materials  on  site.

Tensile Testing
Tens i le  tests  are  per formed  on
specimens taken from the flange or web
of the section. The tests measure yield
strength,  tensi le  strength,  and
elongation.  The  specification  for  hot
rolled  sections  defines  the  sampling
frequency, test methods (e.g., ASTM E8
or  EN  ISO  6892-1),  and  acceptance
criteria.
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Chemical
Analysis
Chemical  analysis  can  be  performed
using  spectrometric  methods  or  wet
chemistry.  The  specification  typically
requires one analysis per heat (batch) of
steel,  with  additional  tests  if  the  heat
exceeds a certain tonnage.

Dimensional
Inspection
Dimensional checks are performed using
calibrated  gauges,  calipers,  and
measuring  tapes.  The  specification
defines how many sections per  lot  must

be  inspected  and  the  a l lowable
deviations  for  each  dimension.

Surface Quality
Inspection
Hot  rolled  sections  are  inspected  for
surface  defects  such  as  laps,  seams,
cracks,  and  scale.  Most  specifications
allow minor  surface  imperfections  that
do  not  affect  the  structural  integrity  of
the  section,  but  they  are  very  specific
about  what  constitutes  a  rejectable
defect.
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Non-Destructive
Testing (NDT)
For  critical  applications,  specifications
may  require  ultrasonic  testing  (UT)  or
magnetic particle testing (MT) to detect
internal  flaws.  These  methods  are
typically  applied to  thick  flanges or  web
sections that will be heavily stressed.

APPLICATIONS AND SELECTION
CONSIDERATIONS

Understanding  the  specification  for
hot  rolled  sections  is  essential  for
selecting  the  right  material  for  each
application.  Different  projects  have
different demands, and the specification
must align with those demands.

Building
Construction
For  multi-story  buildings,  wide-flange
beams  (W  sections)  are  the  most
common choice.  ASTM A992  is  widely
preferred in North America due to


