
Fire protecting structural steel using 
intumescent coatings for LEED projects 
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• Fire Protection & Intumescent Coatings 
• Fire Testing & Standards 
• Steel sections and Hp/A 

C O N T E N T S  
• Coating Systems 
• Standards of Finish 
• LEED v4 contribution 
• CPD Education 
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S I N G L E  S O U R C E  S O L U T I O N  
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F I R E  P R O T E C T I O N  
Th in  F i lm  I n tumescen t  Coa t i ng s  



P U R P O S E  O F  F I R E  P R O T E C T I O N  

Delay building 
collapse 

• Pr imary  F unc t ions  

Preserve  
life 

Extend search 
and rescue time 

• Asse t  P ro tec t i on  

Protect 
structure & 
inventory 

Prevent  
catastrophic fire 

Contain or 
separate the fire 
from other assets 



D I F F E R E N T  T Y P E S  O F  F I R E  
P R O T E C T I O N  

Active System Passive System Reactive System 



C L A S S I F I C A T I O N S  O F  F I R E  

Fire types can be classified into two main groups depending 
on fuel source: 

Cellulosic Hydrocarbon 



In a cellulosic fire, temperature reaches 550°c in under 10 mins 

C E L L U L O S I C  V S  
H Y D R O C A R B O N  F I R E  



Steel loses its strength as the temperature increases 

S T E E L  S T R E N G T H  I N  F I R E  



Structural Steel buckling and collapsing starting at around 550°C 
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T H I N  F I L M  I N T U M E S C E N T  
C O A T I N G S  

In this example, intumescent coated steel 
provides 70 minutes protection 



T H I N  F I L M  I N T U M E S C E N T  
C O A T I N G S  

Used for protection of Architecturally Exposed Structural Steel (AESS) 

• Provide good aesthetics 
• Reduces column footprint dimensions 
• Schedule improvement from faster installation 
• Weight saving 
• Easy maintenance 



B U I L D I N G  C O D E S ,  F I R E  
T E S T I N G  &  S T A N D A R D S  



Eg: NFPA 5000 code for fire safety in buildings 

F I R E  D E S I G N  B U I L D I N G  
C O D E S   

Fire resistance ratings are typically set by 
an architect/engineer using a simple look-
up table. 
 
Ratings are based on: 
 
• Type of Construction 

o Safety classification 
o Construction materials 

 
• Fire Resistant Construction Code 

o Floor area and stories 
o Building occupancy type 
o Provision of suppression systems 

 
• Specific Construction Element 

o Structure purpose of the element 
 

E.g. For an office building, 50m high with a 
sprinkler system, required fire rating is 
120 minutes for load-bearing structural 
elements 



• For R&D to test newly developed 
products 
 

• Also used to support existing products: 
o Raw Material evaluations 
o Topcoat/Primer interactions 
o Test on sections of 1 m beams or up to 

1.8 m on columns  
 

o Screening tests in small-scale furnaces 
o Plates 30x20 cm 
o Formulation adjustments 

 

o Indicative tests in medium scale 
furnaces 

o 1 m sections 
o DFT range 
o Massivity range 

T H E  J O T U N  F U R N A C E  



F I R E  T E S T I N G  I N  O U R  
R & D  F U R N A C E  




C O L U M N S  F I R E  T E S T I N G  
U S I N G  T H I R D - P A R T Y  L A B  



All intumescent products 
should be independently fire 
tested to BS476 Parts 20 
and 21 Or UL 263 by: 

Underwriters Laboratory  

The Building Research  
Establishment  

Warrington Fire  
Research Centre 
  

F I R E  T E S T I N G  F O R  
I N T U M E S C E N T  C E R T I F I C A T I O N  



F I R E  P R O T E C T I O N  
Steel  sect ions & Hp/A 



• Typical information required: 
o Standard for approval 
o Fire resistance Period 
o Steel section type 
o Number of sides exposed 
o Steel section size 
o Limiting Steel temperature / CCT 

 
 

• We can then determine the DFT taken 
from the Certifier/UL loading tables 

 
 

• Further information can decide type of 
product 
o Environmental exposure - degree of 

corrosion 
o Durability requirements 



Area of cross section (A) 

Heated perimeter of cross section (HP) 

Section Factor = Hp/A (m-1) 

Also expressed as A/V (m-1) 
= 

Heated surface area (A) /  
Cross-sectional volume (V) 

THICK 
STEEL 

THIN 
STEEL 

Heavy section 
Low HP/A value 
Intumescent 450 microns 

Lighter section 
High HP/A value 
Intumescent 1200 microns 



HIGH HP/A 
300HP/A 

LOW HP/A 
75HP/A 

Low inherent fire resistance 
Higher film thickness required 

 

High inherent fire resistance 
Lower film thickness required 

 



Heating rate curves for three different sized 
beams in the standard fire test 

Te
m

pe
ra

tu
re

 (
°C

) 

0 20 40 60 80 100 

200 

400 

600 

800 

1000 

1200 

120 

Time (minutes) 

Te
m

pe
ra

tu
re

 (
°F

) 

500 

1500 

2000 

1000 
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4 SIDES 
EXPOSED 

3 SIDES 
EXPOSED 

to heat 550 °C to heat 620 °C 

Concrete Slab 





F I R E  P R O T E C T I O N  
Coat ing Systems 



F I R E  P R O T E C T I O N  
C O A T I N G  S Y S T E M S  

PRIMERS 
Protect against 

corrosion 

MID COAT  
Intumescent 
fire protection 

TOP COAT 
Protect the 

base coat and 
provide colour 



INTUMESCENT COATING SYSTEM 
PRIMERS 

• Intumescent coatings must be applied over new primed structural 
steel 
 

• The condition, age and DFT of the primer is very important 
 

• Compatibility with the applied primer: Technical data sheets 
must be sought from the builder/steel fabricator for compatibility 
check 
 

• Special consideration is given to aged coatings or galvanised 
substrate 



I M P O R T A N C E  O F  
C O M P A T I B L E  T O P  C O A T  

Same primer & 
intumescent 

Same primer, 
intumescent & 

competitor’s topcoat 

Same primer, 
intumescent & 

topcoat 



P O O R  C O S M E T I C  F I N I S H  



S T A N D A R D S  O F  F I N I S H  
( A S F P )  



• Ensure substrate is prepared properly 
 

• Weather and long term exposure considerations 
 

• Access considerations 
 

• Consider other trades 
 

• Correct P.P.E must be worn 

O N - S I T E  A P P L I C A T I O N  
C O N S I D E R A T I O N S  

Intumescent coatings are 
very soft and easily damaged 



L E E D ®  v 4  c o n t r i b u t i o n  

The U.S. Green Building Council’s LEED® green building program is the preeminent program for the 
design, construction, maintenance and operations of high-performance green buildings. Learn more 
at usgbc.org/LEED. 



L E E D ®  v 4  c o n t r i b u t i o n  
Intumescent coat ing systems 

Material & Resources                                    Possible: 2 

Credit Building product disclosure and 
optimization – Environmental Product 
Declarations1 

1 

Credit Building product disclosure and 
optimization – material ingredients 

1 

Indoor Environmental Quality                     Possible: 3 

Credit Low-emitting materials 3 

1An Environmental Product Declaration (EPD) is an independently verified and registered document that communicates 
transparent and comparable information about the life-cycle environmental impact of products. As a voluntary 
declaration of the life-cycle environmental impact, having an EPD for a product does not imply that the declared product 
is environmentally superior to alternatives. 



L E E D ®  v 4  c o n t r i b u t i o n  
Intumescent coat ing systems 

CATEGORY CREDIT OPTION THRESHOLD CRITERIA ACCEPTABLE 
DOCUMENTATION 

Materials & 
Resources 

Building Product Disclosure 
& Optimization – 
Environmental Product 
Declarations (Option 1) 

≥20 different 
permanently installed 
products from  
≥5 different 
manufacturers 

Minimum scope cradle-to-gate 
defined for: 
• LCA (ISO 14044), or 
• Industry-wide, or 
• Product specific 3rd party 

certified EPD (ISO 14025 & 
EN 15804 or ISO 21930) 

Product-specific Type III 
EPD (valued as a full 
product) 

Materials & 
Resources 

Building Product Disclosure 
& Optimization – Material 
Ingredient optimization 
(Option 2): International 
Alternative Compliance Path 
– REACH Optimization 

≥25% by cost of the 
total value of 
permanently installed 
products 

Have fully inventoried 
chemical ingredients to 100 
ppm and assessed against the 
Authorisation list – Annex XIV, 
Restriction list – Annex XVII 
and SVHC candidate list 

Self-declaration (eg: 
technical data sheets) 
stating that product has no 
ingredients on the REACH 
lists (valued at 100% of 
cost) 

Indoor 
Environmental 
Quality 

Low-emitting Materials 
(Option 1: Product 
Category Calculations) 
 
Note: Interior paints is one 
of several material 
categories so total points 
depend on how many 
categories meet their 
respective criteria: 
• 2 categories = 1 point 
• If 4 compliant = 2 points 
• If 5 or more = 3 points 

100% of interior 
paints applied on-site 
for VOC content and 
≥90% for VOC 
emissions, by volume 

• 14-day TVOC declared and 
single VOC emissions 
complying to table 4-1 
CDPH method v1.2 

• VOC content meeting limits 
of applicable regulation, 
eg: CARB 2007 SCM: 

o 250 g/L for industrial 
maintenance coatings 

o 350 g/L for fire resistive 
coatings 

• 3rd party lab 
confirmation for VOC 
emissions 

• Self-declaration for 
VOC content with the 
test method specified 
and as per VOC 
regulation 

LCA = Life Cycle Analysis; ISO = International Standards Organisation; EN = European Standard; EPD = Environmental Product Declaration 
REACH = Registration, Evaluation and Authorisation of Chemicals in EU; SVHC = Substances of Very High Concern; ppm = parts per million 
VOC = Volatile Organic Compounds; TVOC = Total Volatile Organic Compounds 
CDPH = California Department of Public Health; CARB 2007 SCM = California Air Resources Board 2007 Suggested Control Measures 



J o t u n ’ s  i n t u m e s c e n t  s y s t e m s  
c o n t r i b u t e  t o  L E E D ®  v 4   

30 - 90 minutes fire protection 90 – 180 minutes fire protection 

• Penguard WF 
• Penguard HSP E / HSP ZP E 
• Jotamastic 701 

• SteelMaster 600WF 

• Hardtop Eco2 

• SteelMaster 1200WF 

• Hardtop Eco2 
• Hardtop One2 
• Hardtop Optima2 

• Penguard WF 
• Penguard HSP E / HSP ZP E 
• Jotamastic 701 

1Sa2.5 or prepared, well adhering existing epoxy primer system + Jotamastic 70 with total dry film thickness <150µm 
2Topcoats evaluated for compatability, adhesion and fire performance to BS476 standard 



C P D 1  S e m i n a r  

https://www.ribacpd.com/jotun-paints-europe-ltd-protective-segment/4335/overview/ 

1CPD: Continuous Professional Development 
2RIBA: Royal Institute of British Architects 
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New GBP 3 mil l .  R&D Centre in UK! 



jotun.com/steelmaster 
jotun.com/greenbuildingsolutions 

http://www.jotun.com/greenbuildingsolutions�
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