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Why do I need to know?

“You should so conduct yourselves that 
when your products will be involved in a 
disastrous fire, and they certainly will be, 
that there is nothing in the occurrence for 
which you will need to apologize.”

S. H. Ingberg (National Bureau of Standards)
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Definition

Structural Fire Protection – Structural fire protection 
is a means of minimizing the probability of a major fire 
occurrence and life loss by designing structural 
elements to confine any outbreaks of fire to as small 
an area as possible.  This is accomplished by 
specifying fire endurance capabilities of structural 
elements.  Additional items considered are joinerwork
details and penetrations of structural elements. 
Structural or fire insulation refers to insulation 
employed as part of the structural fire protection 
system.
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Early History
8

1912 1917 1918 1925 1929 1930 1934 1936 1937 1948

RMS Titanic
RMS Titanic sinks. 
More than 1,500 
lives were lost.

SOLAS
1st SOLAS 
Conference 
convenes in 
response to the 
Titanic disaster.

ASTM E119
ASTME119 first 
developed, used to 
conduct fire 
resistance test. Also 
called slow rise fire 
curve.  Provides fire 
ratings of structures.

2nd SOLAS
2nd conference 
convenes. Issues 
recommendation 
for fire-resisting 
bulkheads, ratified 
by US

US Senate 
Subcommittee
Committee is 
formed to develop 
life safety 
standards for US 
Vessels.

Senate Report
US Senate issues 
586 page report on 
Morro Castle and 
Mohawk 
investigations

SS Mohawk
SS Mohawk 
passenger ship fire. 
No casualties but 
the ship was  
destroyed.

SS Morro Castle
SS Morro Castle 
oceal liner fire 
occurs. 137 lives lost. 

USCG/NFPA
US Coast Guard 
begins fire 
resistance testing.
NFPA adopts
E119 for ship
Bulkheads.

IMCO formed by 
UN
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SOLAS Conventions History
Safety Of Lives At Sea

Conventions

3rd 1948
4th 1960  
5th 1974  - Possible to Amend

Consolidated Editions

1st 1992 4th 2004
2nd 1997 5th 2009
3rd 2001 6th 2014

Courtesy International Maritime Organization, some rights reserved
https://creativecommons.org/licenses/by/2.0/ 
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History of FTP Code
SOLAS Fire Test Procedures – Fire Test is Standardized

• 1965 – 1st Meeting for Subcommittee on Fire Protection of
IMCO

• 1995 – IMO Fire Protection Working Group Chairman 
assigned task of writing the FTP Code

• 1998 – IMO FTP Code effective – One method for all
• 1998 – Grandfather Clause Starts – Allow time for testing
• 2003 – Grandfather Clause Expires
• 2004 – Mutual Recognition Agreement (MRA) – Mutual 

recognition of certificates of conformity - USA and EU
• 2005 to 2010 – FTP Updated to include resolutions
• 2012 – 2010 FTP Code effective
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MARINE INSULATION MATERIALS

Specs

• Ship Specifications including 
SOLAS

Rating
• Insulation Rating

Test

• Test Method and Approval

• Minimum Standards

FTP
• FTP Code

Do NOT 
go up 
the 
chart!
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SOLAS Requirements
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Levels of Fire Safety for Marine Divisions
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N-60

N-30

N-0

AN-60

AN-30

AN-0



Insulation – Fire Test Requirements

1st

• Non-Combustibility

• Part 1, FTP

2nd

• Test for “A” and “B” Class divisions

• Part 3, FTP Code
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Non-Combustibility Test

Sample Size Cylinder 45mm Ø, 50mm height

Exposure 750 °C

Duration 30 minutes

Furnace ΔT ≤ 30 °C Tmax,f - Tfinal,f

Specimen ΔT ≤ 30 °C Tmax,s - Tfinal,s

Test: ISO 1182 Reaction to Fire Test for Products

Passing Criteria

Flaming ≤ 30 Seconds

Mass Loss ≤ 50%

Part 1, FTP
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Fire Resistance
Part 3, FTP

Integrity for 60 minutes

Insulation - Time (minutes)

Assigned: A-60, A-30, A-15, A-0

Integrity for 30 minutes

Insulation - Time (minutes)

Assigned: B-15, B-0

A-Class

B-Class

Ratings

Deck (Ceiling) 2440mm width  x 3040 mm length

Bulkead (Wall) 2440mm width  x 2500 mm height

Standard Time-Temperature Curve

Equation: Tf = 20 + 345Log10(8t+1), Note: T = °C, t = mins

A-Class 60 minutes

B-Class 30 minutes

Integrity
No flaming on unexposed side or passage 

of hot gasses

Insulation Temperature rise (ΔT) on unexposed face

ΔTave ≤ 140 °C

ΔTmax ≤ 225 °C

Sample Size

Exposure

Time of Exposure

Criteria



Fire Resistance
Typical Test Pictures

Deck Test Bulkhead Test

End of test, bulkhead 
removed from furnace

Unexposed deck 
assembly on top of 
furnace

Unexposed (cold side) 
thermocouples

Exposed deck assembly 
inside of furnace

Exposed (hot side) 
thermocouple probes
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Approval Certificates Required  
www.mared.org (MED)

Issued by: IMO Notified Body

• International Association of Classification Societies (IACS.org.uk) 

• US Coast Guard (USCG)

Requirements to Issue

• Test reports for non-combustibility and fire resistance

• Quality control documentation program

Types of Approval – USCG/MED

• Non-combustible material 164.109//A.1/3.13

• Structural insulation 164.107//A.1/3.11

Approval Renewals

• Every 5 years

• Must retest when the test used to renew is 15 years old
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Certificates Issues per 

Approval

Module B
Technical data for 

the insulation 
approval, details 
of the insulation 
system, location 
of manufacture, 

etc.

Module D
Quality system 
for production, 
inspection, and 

verification

Note: In general, 
both certificates 
are issued by the 

same notified 
body

Websites: Mared.org , https://cgmix.uscg.mil/Equipment/

https://cgmix.uscg.mil/Equipment/


US Navy – N-Class

MIL-STD-3020

Deck (Ceiling) 3658mm width x 4115 mm length

Bulkead (Wall) 3048mm width  x 3048 mm height

UL1709 Rapid Rise Fire Test Exposure (N-Class Only)

1093 °C at 5 mins then constant, Avg Heat Flux 204 kW/m2

N-Class 30 minutes

Shock Test Prior to fire test, separate test setup

Insulation Temperature rise (ΔT) on unexposed face

ΔTave ≤ 139 °C

ΔTmax ≤ 181 °C

Sample Size

Exposure

Time of Exposure

Criteria
Integrity for 30 minutes

Insulation - Time (minutes)

Assigned: N-30, N-0

Additional Product Testing to MIL-PRF-32161

Toxicity, Facing breaking strength and adhesion, Flame spread, Smoke 

Density, Corrosiveness, Resistance to vibration, Compression

Ratings

N-Class
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N-Class Fire Test

US Navy witness, pre and post 
inspection

Thermocouple 
hot face and 

cold face 
readouts

Inside Furnace
~1093 °C
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Shock testing of SFP Systems for 

Commercial Ships

• Currently this is NOT required

• ASTM F2877-11

• Why shock test SFP?
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NIST Report 

Public Domain: Flickr.com
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Shock Testing Video

Evaluation spray applied insulation
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Thank You!

“You should so conduct yourselves that when your products 

will be involved in a disastrous fire, and they certainly will 

be, that there is nothing in the occurrence for which you will 

need to apologize.”
S. H. Ingberg (National Bureau of Standards)

Questions?
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