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SN33    03/2009

Steel Industry Guidance Notes (SIGNS)

The Steel Industry Guidance Notes (SIGNS) have been distributed with issues of New Steel 
Construction (NSC) since January 2006.

SIGNS are short, two page inserts, giving practical advice 
on technical, commercial, legal, marketing and health and 
safety issues which then build into a comprehensive set of 
guidance notes on key aspects of steel construction. 

The audience for SIGNS includes clients, architects, M&E 
contractors, quantity surveyors and engineers. Advice 
contained within each issue is easy to locate, assimilate 
and apply. A contact point is included should further 

information be required and a list of up-to-date references 
clearly identify where additional information on each topic 
can be found.

SIGNS are written by industry experts and practitioners, 
and are designed to be periodically reviewed and updated 
to ensure that only the most relevant and up-to-date 
information is available on the website versions.

So far 32 SIGNS have been published, and these include:

SN01 01/2006 Good Acoustic Performance

SN02 02/2006 Tolerances in structural steelwork

SN03 03/2006 Money: the most important thing

SN04 04/2006 Health and Safety on Site

SN05 05/2006 Steel in fi re

SN06 06/2006 Achieving airtightness with metal cladding systems

SN07 07/2006 Floor Vibrations

SN08 09/2006 Welding is a key fabrication process, yet little understood outside the workshop

SN09 10/2006 Sustainable steel construction

SN10 11/2006 Galvanizing Structural Steelwork – Guidance for Engineers on how to reduce the risk of   
  Liquid Metal Assisted Cracking

SN11 01/2007 Factors Infl uencing Steelwork Prices

SN12 02/2007 Steel Specifi cation

SN13 03/2007 Composite Construction

SN14 04/2007 The prevention of corrosion on structural steelwork

SN15  05/2007 Design Information for Constructional Steelwork Projects

SN16 06/2007 The Case for Steel

SN17 07/2007 CE Marking of Steel Products

SN18 09/2007 National Structural Steelwork Specifi cation

SN19 10/2007 Intumescent Coatings

SN20 11/2007 Modern standard forms of contract for modern, collaborative styles of procurement 



Further sources of Information
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Key Points

1. SIGNS are Steel Industry Guidance Notes, providing 
practical guidance on a number of steel industry 
related issues.

2. Hard copies of all SIGNS are available as drop-outs 
from New Steel Construction magazine as well as 
electronic versions available for download from the 
Corus, BCSA and SCI websites.

1. SIGNS can be freely downloaded 
from the following websites:

 New Steel Construction  -  
www.new-steel-construction.com

 

 Steelbiz - www.steelbiz.org

 BCSA -
www.steelconstruction.org

 Corus - 
www.corusconstruction.com

2. All SIGNS contain a listing of other 
useful publications where further 
information can be obtained on the 
corresponding issue.

SN21 01/2008 Stability of Temporary Bracing

SN22 02/2008 Structural Fire Safety Engineering of Steel Structures 

SN23 03/2008 Allocation of Design Responsibilities in Constructional Steelwork 

SN24 04/2008 Castings in Construction

SN25 05/2008 Hot Rolling of Open Sections 

SN26  06/2008 European Standard for Preloadable Bolts

SN27  07/2008  Fracture Toughness

SN28 09/2008 Truss design

SN29 10/2008 Sustainable Steel Construction

SN30 11/2008 Construction (Design & Management) Regulations and the role of the Designer

SN31 01/2009 Structural Hollow Sections – Making the correct choice Hot Finished EN10210:2006 and  
  Cold Formed EN10219:2006

SN32 02/2009 Execution of Steel Structures
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SN13    03/2007

Composite Construction

Composite construction is so common that it needs little introduction. Chosen for structural 
effi ciency, cost-effectiveness, speed and safety, a composite fl oor is a hallmark of a modern multi-
storey frame. This guidance note reminds designers of the issues of note.

Composite slabs
Slabs are formed from steel decking and a concrete topping. 
During concreting, the deck supports the weight of the wet 
concrete; in service composite action is obtained. Mesh 
is placed in the concrete to control cracking, occasionally 
with the dual role of enhancing the fi re resistance of the 
slab.

Deck types
Three generic deck types are commonly available – re-
entrant (dovetail), trapezoidal and so-called deep decking. 
Re-entrant and trapezoidal are both ‘shallow’ decking – 
typically between 45 and 90mm deep overall, and are used 
to span between 3 and 4.5m. Deep decking is suitable for 
spans up to around 9m, and is often used  in shallow fl oor 
construction where steel members are incorporated in the 
fl oor depth.

Figure 1: Typical deck profi les

Slab design
Software is often used to design composite slabs, or 
manufacturer’s tables.

Composite slabs – what to watch
1. The fi re design case is always important, and typically 

may mean increasing the chosen mesh size, or 
thickening the slab depth.

2. Designs may assume normal or lightweight concrete 
(NWC or LWC). Designers should check that LWC is 
readily available at the site location, or assume NWC

3. Defl ections of the deck and supporting structure can 
lead to ‘ponding’, if the slab is poured to a specifi c 
level. 

4. On steelwork, decking should have a minimum bearing 
length of 50mm, and the slab itself 75mm minimum.

5. Supporting members will be required around signifi cant 
penetrations, and at columns, support cleats may be 
needed.

6. Signifi cant openings in the slab are likely to need 
additional reinforcement.

Composite beams
Composite action increases the load carrying capacity and 
stiffness (i.e. reduces the defl ections) by factors of around 2 
and 3.5 respectively. The concrete forms the compression 
fl ange – the steel provides the tension component and shear 
connectors ensure that the section behaves compositely.

Usually, shear studs or proprietary shear cleats fi xed using 
powder actuated fasteners are installed on site. Shear 
studs are attached by ‘through-deck welding’, which 
demands an unpainted top fl ange of the steelwork.

Note:

a) when using trapezoidal profi les for up to 90 minuets 
fi re resistance, the voids between the steel and the 
underside of the decking do not need to be fi lled 
however the proposed fi re protection thickness may 
need to be increased.

b) When using re-entrant profi les for up to 120minutes 
fi re resistance, the voids do not need to be fi lled.

Beam design
Invariably, software is used to design composite beams, 
often as part of a design suite. Software for composite 
beam design is freely available from Corus (see further 
information)
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SN10    11/2006

Galvanizing Structural Steelwork –  

Guidance for Engineers on how to reduce 

the risk of Liquid Metal Assisted Cracking
The galvanizing of structural steelwork is a long established and cost-effective way of providing 

economic and long-lasting protection against corrosion, with low maintenance requirements and 

good damage resistance. This SIGN gives the engineer practical guidance on the causes of Liquid 

Metal Assisted Cracking (LMAC) and factors that should be considered for the design and detailing 

of steelwork to be hot dip galvanized to avoid it.
Liquid metal assisted cracking (LMAC) is an uncommon 

form of cracking that may occur when steel components 

are hot dip galvanized. Although rare this form of cracking, 

if not detected and repaired could have extremely serious 

consequences on the performance of the structure. 

While evidence from a number of countries has highlighted 

the occurrence of LMAC, an exact understanding of the 

circumstances that trigger this type of cracking remains 

elusive. However, it is generally accepted that there 

are three main prerequisites for LMAC to occur in steel 

fabrications. These are:• A high stress level• A susceptible steel • The presence of a liquid metal

Figure 1. An example of LMAC
As already noted the vast majority of steelwork that is 

galvanised has little susceptibility to LMAC. The following 

guidance can be used to identify the factors where there 

is an increased risk of LMAC. To reduce the risk of LMAC, 

the following issues should be carefully considered:

• Design and detailing• Type and quality of steel
• Quality of fabrication• The galvanizing process

Design and Detailing1. Changes in thicknessSubstantial changes in material thickness at any point 

will induce large thermal stresses, when dipped into the 

galvanizing bath, as the thinner material will heat up much 

faster than the thicker material. A rule of thumb is to keep 

the ratio of the thick-to-thin members less than 2.5 to 1. 
2. Welding and Weld Design

Although this might not be strictly the responsibility of the 

engineer it is sensible to endeavour to minimise welding 

stresses. This can be done by a variety of means but 

can range from minimising the heat input to selecting 

the correct type of weld. For instance, fi llet welds are 

better than butt welds for fi tments such as brackets and 

secondary stiffening. Where possible balanced weld patterns should be 

adopted, particularly for asymmetrical components. The 

welds should be as close as possible to the axis through 

the centre of gravity of the entire profi le. If they are not, 

they should be as symmetrical as possible, at the same 

distance from the axis through the centre of gravity. 

Asymmetrical sections constitute a greater risk of warping 

especially if thicker welds are positioned on one side, at 

a greater distance from the axis through the centre of 

gravity. 

3. Lattice-type structuresIn lattice-type and other fabrications as few redundant 

members as possible should be used as these will increase 

stresses and distortions throughout the component 

members when heated. Components in which any internal static redundancy 

leads to high secondary stresses in the zinc bath should 

be avoided.

Guidance for Engineers on how to reduce 

the risk of Liquid Metal Assisted Cracking
The galvanizing of structural steelwork is a long established and cost-effective way of providing 

economic and long-lasting protection against corrosion, with low maintenance requirements and 

good damage resistance. This SIGN gives the engineer practical guidance on the causes of Liquid 

Metal Assisted Cracking (LMAC) and factors that should be considered for the design and detailing Design and Detailing1. Changes in thicknessSubstantial changes in material thickness at any point 

will induce large thermal stresses, when dipped into the 

galvanizing bath, as the thinner material will heat up much 

faster than the thicker material. A rule of thumb is to keep 

the ratio of the thick-to-thin members less than 2.5 to 1. 
2. Welding and Weld Design

Although this might not be strictly the responsibility of the 

engineer it is sensible to endeavour to minimise welding 

stresses. This can be done by a variety of means but 

can range from minimising the heat input to selecting 

the correct type of weld. For instance, fi llet welds are 

better than butt welds for fi tments such as brackets and 

secondary stiffening. Where possible balanced weld patterns should be 

adopted, particularly for asymmetrical components. The 

welds should be as close as possible to the axis through 

the centre of gravity of the entire profi le. If they are not, 

they should be as symmetrical as possible, at the same 

distance from the axis through the centre of gravity. 

Asymmetrical sections constitute a greater risk of warping 

especially if thicker welds are positioned on one side, at 

a greater distance from the axis through the centre of 3. Lattice-type structuresIn lattice-type and other fabrications as few redundant 

members as possible should be used as these will increase 

stresses and distortions throughout the component 
Components in which any internal static redundancy 

leads to high secondary stresses in the zinc bath should 

STEEL INDUSTRY 

GUIDANCE NOTES

The information given in this Steel Industry Guidance Note is for general information

only and the reader should always seek specific advice on any particular issue.

D158 SIGNS  16/12/05  2:03 pm  Page 1

SN05      05/2006

Steelin fi re
Steel is the most comprehensively fi re tested of all structural framing materials. Over the past 

twenty years, the steel construction sector has carried out over a hundred individual fi re tests. 

These include large-scale tests, which have demonstrated the behaviour of fi re in real buildings.

1. Building Regulations

The Building Regulation requirement for fi re is stated 

as:“The building shall be designed and constructed so 

that, in the event of a fi re, its stability will be maintained for 

a reasonable period.”
In England & Wales, an Approved Document approach is 

used to satisfy this requirement. The relevant Approved 

Document is B in which a combination of building occupancy 

and height determine the required fi re resistance. This can 

vary from 15 to 120 minutes but the dominant period by 

far is 60 minutes.
2. What does 60 minutes fi re resistance mean?

When a building has 60 minutes fi re resistance, it doesn’t 

mean that it will necessarily collapse after 60 minutes if 

there is a fi re in the building. It means that, if the fully loaded 

structural elements are subjected to a standard fi re test, 

outlined in BS476, it will fail after that time. However, very 

few fi res are as severe as the standard fi re and this fact, 

combined with additional capability due to the structural 

continuity and robustness to be found in most multi-storey 

buildings, means that there is considerable conservatism in 

most of our fi re precautions.
3. The Inherent Fire Resistance of Steel 

SectionsFire resistance is expressed in units of time so one of the 

contributory factors to fi re resistance is the heating rate 

of the member; this governs the time taken to reach it’s 

failure (or limiting) temperature and varies according to 

the dimensions of the section. Clearly, a heavy, massive 

section will heat up more slowly (and thus have a higher 

fi re resistance) than will a light, slender section. (see fi gure 

in next column)For unprotected hot rolled steel beams and columns the 

inherent fi re resistance varies between 10 and 45 minutes.

4. Building in Fire Resistance

Some forms of steel construction have fi re resistance built-

in and may require no added fi re protection. The most 

popular methods are Slimdek�  and concrete fi lled tubes 

both of which can have 60 minutes inherent fi re resistance. 

Fire resistance built into the structure in this way can never 

be compromised.
5. Passive Fire Protection

Passive fi re protection materials insulate steel structures 

from the effects of the high temperatures that may be 

generated in fi re. They can be divided into two types, non-

reactive, of which the most common types are boards and 

sprays, and reactive, of which intumescent coatings are 

the best example.
Intumescent coatings now dominate the market for 

structural fi re protection.  They are generally thin fi lm, paint 

like coatings which are inert at low temperatures but which 

provide insulation by swelling to provide a charred layer of 

low conductivity materials at temperatures of approximately 

200-250°C.

Hp/A concept
The heating rate of a steel section in a fire depends upon

a) The perimeter of the steel exposed to flames - Hp

b) The cross sectional area of the section - A

High Hp / Low A = Fast heating 
   Low HP / High A = Slow heating
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CE marking of Steel Products 

The Construction Products Directive (CPD) is a European Directive that seeks to remove barriers 

to trade. The CPD introduces the concept of CE marking for all construction products and steel 

products such as steel sections, bolts, welding consumables and fabricated steelwork are just 

coming within its remit. It is therefore essential that those involved in steel construction are aware 

of the implications of CE marking.

The CPD covers all materials that are permanently 

incorporated into construction works such as buildings, 

bridges, highways or other civil engineering projects. 

Products can only be used if they can be shown to have 

the necessary characteristics to allow the construction 

works to meet the six Essential Requirements given in the 

CPD.

What are the Construction Product   

Regulations?

The CPD is enforced in the UK through the Construction 

Products Regulations (CPR). The CPR describes two ways 

of complying with the regulations. The fi rst is by CE mark-

ing and the second is by supplying, when asked, Trading 

Standards Offi cers in England, Wales and Scotland and 

Environmental Offi cers in Northern Ireland, all the infor-

mation you have on the product to enable the authorities 

to satisfy themselves that the product complies with the 

regulations. Put simply if the product is CE marked there 

is a presumption that it satisfi es the regulations and the 

CPD, if not CE marked the onus is on the manufacturer or 

supplier to prove that it does satisfy the regulations. 

The two methods of complying with the CPD given in the 

CPR mean that CE marking is not mandatory in the UK 

although it is expected to be the most common approach 

to compliance. 

What is CE marking?

A CE marking is a declaration by the manufacturer that 

his product meets certain public safety requirements. 

The public safety requirements are a set of Essential 

Characteristics that each product must satisfy and these 

characteristics are listed in the product’s harmonized 

standard.

The CE marking itself is a symbol developed by the 

European Commission so that clients can easily recognize 

that the product complies with European legislation. In 

the case of steel products such as sections, bolts and 

fabricated steelwork the CE marking demonstrates 

that the product complies with the relevant harmonized 

standard.  
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Harmonsied standards

For steel structures the main harmonized standards are:

• Steel sections and plate - BS EN 10025-1

• Hollow sections - BS EN 10219-1 and   

BS EN 10210-1

• Pre-loadable bolts - BS EN 14399-1

• Non-preloadable bolts - BS EN 15048-1

• Fabricated steel - BS EN 1090-1

Most of these standards have either been published or 

are being fi nalized by CEN project teams. 

Who is responsible for CE marking?

The responsibility rests with the organisation that places 

the product on the EU market. In most cases this will be 

the manufacturer but it could also be the manufacturer’s 

representative in the EU or an importer or even a 

stockholder. 

STEEL INDUSTRY 

GUIDANCE NOTES

The information given in this Steel Industry Guidance Note is for general information

only and the reader should always seek specific advice on any particular issue.

The Construction Products Directive (CPD) is a European Directive that seeks to remove barriers 

to trade. The CPD introduces the concept of CE marking for all construction products and steel 

products such as steel sections, bolts, welding consumables and fabricated steelwork are just 

coming within its remit. It is therefore essential that those involved in steel construction are aware 

of the implications of CE marking.

The CPD covers all materials that are permanently 

incorporated into construction works such as buildings, 

bridges, highways or other civil engineering projects. 

Products can only be used if they can be shown to have 

the necessary characteristics to allow the construction 

works to meet the six Essential Requirements given in the 

CPD.

What are the Construction Product   

Regulations?

The CPD is enforced in the UK through the Construction 

Products Regulations (CPR). The CPR describes two ways 

of complying with the regulations. The fi rst is by CE mark-

ing and the second is by supplying, when asked, Trading 

Standards Offi cers in England, Wales and Scotland and 

Environmental Offi cers in Northern Ireland, all the infor-

mation you have on the product to enable the authorities 

to satisfy themselves that the product complies with the 

regulations. Put simply if the product is CE marked there 

is a presumption that it satisfi es the regulations and the 

CPD, if not CE marked the onus is on the manufacturer or 

supplier to prove that it does satisfy the regulations. 

The two methods of complying with the CPD given in the 

CPR mean that CE marking is not mandatory in the UK 

although it is expected to be the most common approach 

to compliance. 

What is CE marking?

A CE marking is a declaration by the manufacturer that 

his product meets certain public safety requirements. 

The public safety requirements are a set of Essential 

Characteristics that each product must satisfy and these 

characteristics are listed in the product’s harmonized 

standard.

The information given in this Steel Industry Guidance Note is for general information

only and the reader should always seek specific advice on any particular issue.

to compliance. 

What is CE marking?

A CE marking is a declaration by the manufacturer that 

his product meets certain public safety requirements. 

The public safety requirements are a set of Essential 

Characteristics that each product must satisfy and these 

characteristics are listed in the product’s harmonized 

standard.

STEEL INDUSTRY 

GUIDANCE NOTES

The information given in this Steel Industry Guidance Note is for general information

only and the reader should always seek specific advice on any particular issue.

D15
8 S
IGN
S  
16/
12/
05 
 2:
03 
pm 
 Pa
ge 
1

SN24    04/2008

Castings in Construction

This SIGNS recommends why castings should be considered for use in construction, and that 

early discussions are held between all parties to ensure that appropriate casting methods and 

quality requirements are specified. 

What is a casting?

Steel castings are formed by pouring molten metal into 

a mould containing a cavity which has the desired shape 

of the component. The liquid metal cools and solidifies in 

the mould cavity and is then removed for cleaning. Heat 

treating may be required to meet desired properties, but 

there is no need for subsequent hot or cold working.  

Castings can be produced as one off components or in 

many thousands. They can be made in a wide range of 

sizes and weights, the upper limits being governed by 

the particular casting process used, and the required 

mechanical properties and surface finish. It is
 possible to 

achieve high strength, high ductility and high toughness in 

the cast form. Castings can have excellent surface finish 

and good welding and machining characteristics.

Castings can operate at high and low temperatures, 

under high pressure and in severe environments. They 

do not exhibit the effects of directionality on mechanical 

properties that exist in some wrought steels. Providing the 

correct grade of material is selected and an appropriate 

inspection and testing regime implemented, there is no 

reason why the composition, properties or performance of 

castings should be inferior in any way to that of fabricated 

components.  

Reasons to use castings

Unlimited choice and range of sizes and sections - 

from simple block or plate-like structures to highly intricate 

forms.

Streamlined shapes for minimum stress concentration 

- castings permit th
e use of shaped fillets and blended 

sections at any location, including highly stressed areas 

(streamlined designs also tend to be best from the 

standpoint of castability).

Shaping for maximum strength and minimum weight 

- metal can be added where it is needed for greatest 

resistance to bending, compression and tension forces.

Single integral components - single piece construction 

leads to greater structural rigidity and avoidance of 

misalignments and assembly errors.

High dimensional accuracy - tight tolerances can be 

achieved depending on service requirements, pattern 

equipment, size of casting, process employed and 

finishing requirements.

Desirable surface finish - a wide range of surface 

finishes can be achieved, depending on the casting 

process employed. It i
s easier to achieve a consistently 

higher standard of surface finish with a casting than with 

fabrication.

Ease of integration within the overall structure - a cast 

connection is formed offsite, within a quality controlled 

foundry environment and facilitates simple site assembly. 

With a casting it is
 possible to displace welded joints to 

locations of reduced stress, usually where welding can be 

carried out more easily. 

Castings may be a cost-effective design solution for:

• large quantities of repetitive components,

• complicated tubular connections, with incoming 

members at different angles,

• connections subject to very high forces, where large 

welds would be difficult to inspect and test and 

expensive to repair,

• tapered sections, or where thick sections are required 

adjacent to thin sections,

• thick plate details where isotropic material properties 

are required,

• visibly exposed connections where aesthetics are 

important,

• fatigue-sensitive joints.


