
2012 • Issue 2

UL continues a history of supporting the 
fire service efforts to improve firefighter 
safety. The most recent contribution is 
a multi-year project funded through 
the National Institute of Standards and 
Technology’s American Recovery and 
Reinvestment Act Grant Program. This 
research project was a collaboration 
of several research organizations, 

product manufacturers and fire service 
representatives to examine hazards 
associated with residential flooring 
systems. The objective of this study was 
to improve firefighter safety by increasing 
knowledge of the response of residential 
flooring systems to fire. Several types of 
experiments were conducted and analyzed 
to expand knowledge on the impact of 

fire on residential flooring systems. The 
results of the study have been prepared 
to provide tactical considerations for 
the fire service to enable improved 
decision making on the fire scene.

Experiments were conducted to examine 
several types of floor joists, including 
dimensional lumber, engineered I-joists, 
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A Global Perspective — Part One

In this first part of a two part article, we will look at the background 
of the developing standards and codes and then consider, in the 
second part, how this has shaped what tests and practices are 
currently used and what the system will look like in the future.

By looking at the historic development 
of building codes, test standards and at 
fire door specific testing and installation 
requirements in various countries that have 
established building codes, we will see 
how that has shaped where we are today 
and how on-going product certification 
will shape what the industry will use for 
compliance in the future.

North American History and UL’s  
Role in Fire Door Testing 

It is fitting that the development of the early 
test methods for fire doors in the United 
States occurred in Chicago, Illinois, as this 
was the site of one of the more economically 
devastating conflagrations that occurred 
in the U.S. during the 19th century. 

To showcase the city’s growth as 
an economic engine in the U.S., and 
its ability to recover from the Great 
Chicago Fire, Chicago hosted more than 
21 million visitors during the World’s 
Columbian Exposition. Held in 1893, 
the World’s Fair showcased many new 
technologies; including electricity.

The growing fire risk due to electricity 
was subsequently identified by William 
Henry Merrill, and later, the insurance 
underwriters located in Chicago. Mr. 
Merrill felt that this new technology could 
be safe when handled with the proper 
care and understanding of its potential 
hazards. With this goal in mind, Merrill 
conceived the idea of an independent 
testing facility that could provide expert 

opinions concerning fire hazards and certify 
electrical devices. In 1894, Mr. Merrill 
established the Underwriters Electrical 
Bureau and Electrical Bureau of the National 
Board of Fire Underwriters. Within five 
years, the organization moved into other 
areas of testing and evaluation, including 
fire extinguishers and more importantly 
for the scope of this article, fire doors, 
and changed its name to Underwriters’ 
Laboratories Inc. to reflect this larger scope. 

The start of fire door testing by UL began in 
1901 when the organization built its first 
fire testing furnace. The Standard for Safety, 
“Tin-Clad Fire Doors,” was developed two 
years later and was the first UL specific 
test standard for a product. This Standard 
continues to exist today, 111 years later, 
as ANSI/UL 10A and still concentrates 
on tin-clad doors. The result of these 
events has meant that UL has been tightly 
linked to the testing and certification of 
fire resisting doorsets in North America 
since the early days of the science. 

European History

In many cases, for manufacturers of 
construction products in Europe, the 
system has been far from clear — especially 
in the case offire doors. Historically the 
individual countries have implemented 
National regulations based upon National 
tests. This resulted in a situation which 
meant a manufacturer wanting to sell 
fire resisting doors (smoke control was 
not a regulated requirement at this stage) 
in various European countries would 
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have to have their range of doors tested 
and ‘approved’ against many different 
standards and in many countries. This was 
an economic burden which meant that 
many manufacturers didn’t export and 
Europe became a very fragmented region.

With the drive for European Harmonisation 
via the Construction Products Directive, 
certain products are able to obtain a CE 
mark to show compliance with European 
directives. In order to obtain a European 
Certification mark (a CE mark) for non-fire 
and for fire resisting and smoke control 
doors (the latter characteristic now getting 
picked up by various European countries 
in their regulations), a producer will need 
to show compliance against a series of 
product standards. These have been long in 
the making and the estimated completion 
date or ‘date of availability’ has been pushed 
back a number of times, especially for fire 
resisting and/or smoke control doors. It 
seems, in many cases, producers have lost 
all faith in the system. In fact, while many 
countries have moved their own regulations 
to be based on European test standards, CE 
marking has been completely absent for 
fire/smoke doors. This hiatus is about to 
change as the Product Standard (EN 16034), 
is expected in 2013. This means producers 
of fire resisting and/or smoke control (and 
non-fire) doorsets can finally move towards 
European certification based on a CE mark. 

North American ‘Codes’

Parallel to the development of UL was the 
development of various North American 
groups and associations. These groups 
and associations became responsible for 
developing and owning the codes that 
were being written as building progressed 
in North America. The regulations were 
generally written by consensus groups, which 

included the input of manufacturers, and 
then were adopted by government groups.

It is these codes which form the basis 
for building safety in North America, 
and are increasingly being used around 
the world for new buildings.

So how will the North American based 
codes and the soon to be introduced 
European system for CE marking based on 
EN 16034 compare as far as fire doors are 
concerned? One major difference is in the 
test methods referenced by the two systems.

Test Methods 

Despite both regions being involved in 
International Standardisation activity 
via ISO, to date there has been no firm 
connection between the development of 
the North American based codes and the 
European system with the possible exception 
of Canadian requirements. This has led 
to differences in the test methods which 
underpin both regions’ building codes. For 
instance, the Hose Stream test is used in tests 
intended to support the North American 
codes with the intention to ensure that fire 
resistant building products cannot easily 
be penetrated by other building materials 
or furnishings during a fire event. The hose 
stream test has been conducted by UL since 
the 1920s when it became a replacement 
for the sand bag pendulum test after being 
developed to ensure that the product was 
a rugged barrier over the entire product 
and not just one area where the sand bag 
would normally impact. The test, in the 
form of a high pressure stream of water at 
a constant amount of force, is uniformly 
applied to all portions of a door, wall or 
glazed assembly for a calculated duration. 
There is no such test for any European test 
method on fire resisting doorsets. This is a 

major difference and something we will look 
at in more detail in part two of this article.

Conclusion – Part One 

With the onset of a more global marketplace, 
one in which manufacturers are increasingly 
being asked to satisfy the needs of 
‘International’ building codes, it is clear 
that there have been major differences in 
the standards that underpin those codes.

Producers of fire safe products, such as fire 
resisting and/or smoke control doors, are  
still subject to a variety of test methods  
and codes without a simple means of 
economically and efficiently satisfying the 
requirements. When the world market is 
constantly shrinking in terms of ability to  
sell in all markets, this can lead to a 
regionalisation of the market for fire  
resisting products.

For more information, please  
contact Christopher Miles at  
Christopher.Miles@ul.com.
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NON-DESTRUCTIVE 
TESTING TRAINING

We live in a manufactured world. 

The buildings we inhabit, the 

planes and automobiles in which 

we travel, the appliances we use 

are all designed and manufactured 

to standards to assure that they 

perform as we expect both safely 

and with a long life. One way we 

assure the safety and utility of our 

world is through non-destructive 

testing (NDT).

NDT test methods are used to examine or 
test parts, materials, or systems without 
impairing future use. There are a wide 
variety of NDT methods; several of the most 
common include Visual Testing (VT), Liquid 
Penetrant Testing (PT), Magnetic Particle 
Testing (MT), Ultrasonic Testing (UT), and 
Radiographic Testing (RT). 

The first three methods are used to locate 
surface flaws (although MT will also 
detect flaws just below the surface). Other 
methods, such as UT and RT are volumetric 
– that is they can detect flaws throughout 
the volume of the structure. NDT is used 
to evaluate raw materials, parts in process, 
and assemblies in service. Typically, tests are 
conducted to locate cracks, but inspections 
are also performed to find flaws such as 
voids, porosity, inclusions, laminations, 
seams, and laps. NDT can also be used to 
measure wall thicknesses and to monitor for 



[ 5 ]

corrosion. Once located, flaws are evaluated 
for acceptability against procedures, 
standards, or codes covering the specific 
application. For example, welds may be 
inspected and evaluated using procedures 
based on American Welding Society 
 (AWS) codes.

NDT works by introducing some disturbance 
into the part and looking for changes to the 
media. The changes (known as indications) 
may indicate flaws. The indications are 
interpreted to determine what type of flaw 
(i.e., cracks, voids) they may be. These results 
are then evaluated to decide if the part is 
acceptable, should be repaired, or needs to 
be scrapped.

Visual testing is certainly the oldest of all 
methods. In this method, light is used  
by an inspector to view the illuminated 
surface to detect flaws. Tools ranging from 
borescopes to cameras may be used for 
remote visual inspection.

Liquid penetrant testing uses a penetrating 
dye that enters surface breaking flaws. 
After careful cleaning and application of a 

developer, the dye is drawn back out of the 
flaw for interpretation and evaluation.

Ferromagnetic materials, such as steel, 
are magnetized when using the magnetic 
particle test method. Breaks in the material 
create a leakage of the magnetic field into 
the air, which attracts magnetic particles. 
The particles gather at the leakage, creating 
an indication which is interpreted and 
evaluated for acceptability.

Ultrasonic testing induces a sound wave 
through the part. The sound wave travels 
through the part and is returned to the 
sensor when it strikes reflective surfaces. 
These surfaces include the opposite side 
from the part (allowing the measurement 
of the thickness of the part); but also 
may include flaws such as cracks, voids, or 
disbands. UT provides an examination of the 
volume of the part.

Radiographic testing uses X or gamma rays 
to penetrate a part and create an image 
(an ‘X-ray’) showing any flaws in the part. 
Like UT, RT provides an examination of the 
interior of the part.

Tests and inspections conducted using NDT 
are operator dependent. The American 
Society for Nondestructive Testing (ASNT) 
is a technical society that works to improve 
the art and science of NDT. They also are a 
primary source of guidelines for the training 
and certification of NDT technicians. ASNT 
publishes two documents providing  
these guidelines:

• Recommended Practice No. SNT-TC-1A, 
Personnel Qualification and Certification 
in Nondestructive Testing

• ASNT CP-189, Standard for Qualification 
and Certification of Nondestructive 
Testing Personnel. 

Classes in MT, UT, and VT are now available 
through UL Knowledge Services. These 
classes meet ASNT’s requirements for 
certification to Level I and Level II in the 
given methods, and are taught by UL’s NDT 
Level III staff.

For more information on UL’s NDT  
course offerings, please contact UL 
Knowledge Services at www.ul.com,  
or Patrick Ginnaty-Moore at 
Patrick.T.Ginnaty-Moore@ul.com.

www.ul.com/fsa

After successful balloting by the 199 
Standards Technical Panel (STP), UL has 
recently published revisions to ANSI/UL 
1626 that permit residential sprinklers to 
be constructed primarily of a polymeric 
material. These sprinklers will be limited for 
use in NFPA 13D systems when attached to 
piping systems constructed of plastic piping 
and fittings.

To assess the ability of these polymeric 
sprinklers to perform as intended, 

additional tests have been included into 
ANSI/UL 1626 to investigate the ability of 
these sprinklers to withstand anticipated 
stresses applied to the product during 
installation and use as well as to resist 
premature degradation.

For additional information or 
questions please contact Kerry Bell 
at +1.847.664.2629 or by email at 
Kerry.M.Bell@ul.com

What is the Current Status of the Design and 
Test Standards of Plastic Sprinklers?
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metal plate connected wood trusses, steel 
C-joists, castellated I-joists and hybrid 
trusses. Experiments were performed 
at multiple scales to examine single 
floor system joists in a laboratory up 
through a full floor system in an acquired 
structure. Applied load, ventilation, fuel 
load, span and protection methods were 
altered to provide important information 
about the impact of these variables to 
structural stability and firefighter safety.

Firefighters can immediately use multiple 
tactical considerations resulting from this 
research to improve their understanding, 
safety and decision making when sizing 
up a fire in a one or two family home. 

• Collapse times of all unprotected wood 
floor systems are within the operational 
time frame of the fire service regardless of 
response time. 

• Size-up should include the location of the 
basement fire as well as the amount of 
ventilation. Collapse always originated 
above the fire; the more ventilation 
available the faster the time to floor 
collapse.

• When possible the floor should be 
inspected from below prior to operating 
on top of it. Signs of collapse vary by floor 
system: Dimensional lumber should be 
inspected for joist rupture or complete 
burn through, Engineered I-joists should 
be inspected for web burn through and 
separation from subflooring, Parallel 
Chord Trusses should be inspected for 
connection failure, and Metal C-joists 
should be inspected for deformation and 
subfloor connection failure.

• Sounding the floor for stability is not 
reliable and therefore should be combined 
with other tactics to increase safety.

• Thermal imagers may help indicate there 
is a basement fire but can’t be used to 
assess structural integrity from above.

• Attacking a basement fire from a stairway 
places firefighters in a high risk location 
due to being in the flow path of hot gases 
flowing up the stairs and working over the 
fire on a flooring system which has the 
potential to collapse due to fire exposure. 

• It has been thought that if a firefighter 
quickly descended the stairs cooler 
temperatures would be found at the 
bottom of the basement stairs. The 
experiments in this study showed that 
temperatures at the bottom of the 
basement stairs where often worse than 
the temperatures at the top of the stairs.

• Coordinating ventilation is extremely 
important. Ventilating the basement 
created a flow path up the stairs and out 
through the front door of the structure, 
almost doubling the speed of the hot 
gases and increasing temperatures of the 
gases to levels that could cause injury or 
death to a fully protected firefighter.

• Floor sag is a poor indicator of floor 
collapse, as it may be very difficult to 

determine the amount of deflection while 
moving through a structure. 

• Gas temperatures in the room above the 
fire can be a poor indicator of both the 
fire conditions below and the structural 
integrity of the flooring system.

• Charged hose lines should be available 
when opening up void spaces to expose 
wood floor systems. 

Throughout these experiments, the 
varaiables were systematically controlled. 
There were no reliable and repeatable 
warning signs of collapse. In reality, the fire 
service will never respond to two fires that 
are exactly the same. On the fire ground 
there are many variables to consider and 
most of the parameters are often unknown 
which makes decisions much more difficult. 
Information such fire duration, type of 
floor system, code compliance, alterations, 
gypsum board protection, floor loading, 
span lengths etc. are all unknown to the 
responding firefighters. There are also no 
collapse indicators that guarantee the floor 
system is safe to operate on. Sounding the 

UL Research Completes Project for the Fire Service (continued from page 1)
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floor, floor sag, gas temperatures on the 
floor above and thermal imager readings 
even when combined do not provide enough 
information to guarantee that the floor will 
not collapse. Flooring system components 
and floor covering materials are composed of 
materials that mask the heat transmission 
through them. As a result, flooring materials 
could be on fire underneath (basement) 
while only exhibiting modest temperature 
increases on the top of the floor.  

In addition, rapid changes in fire dynamics 
can result from flow paths created by 
ventilating the basement and first floor of 

a structure. These flow paths, combined 
with the fast spreading fire that results 
from the ignition of an unprotected wood 
floor system, can place firefighters on 
the floor above the fire in a vulnerable 
position with little time to react. It is 
ackowledged that there are times when 
firefighters may choose to operate on top 
of a basement fire to carry out their life 
safety mission, however, this decision must 
be made understanding the potential for 
catastrophic consequences. Alternative 
tactics, such as suppression initiated from 
a basement window or doorway, need to 
be considered in order to control the fire 

without first commiting crews. Coordination 
to control the basement fire prior to 
opening the first floor and committing 
crews on the first floor is essential.

A detailed formal report and an online 
training program that was developed for 
the fire service based on all of the material 
included in this research project is available 
and can be accessed for free at www.ul.com/
fireservice (Click on “Basement Fires”).

For more information, please contact Steve 
Kerber at Stephen.Kerber@ul.com or Bob 
Backstrom at Robert.G.Backstrom@ul.com.

This forum is the region’s leading  conference 
dedicated to latest fire safety technologies. 

The event brought together Middle East 
Authorities Having Jurisdiction from Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia, and 
United Arab Emirates. The focus of the 
conference was to recognize outstanding 
Fire Safety achievements, discuss emerging 
issues in fire safety and key contributions 
to fire prevention and public safety and 
create an open dialogue on international 
innovative fire technology solutions. 

UL exchanged fire safety considerations 
through a presentation by Mr. Alfredo 
Ramirez of UL’s Regulatory Services and 
through the participation of Mr. Kevin Faltin, 
UL’s Building Materials and Suppression 
Director, in a discussion panel that addressed 
the changing, evolving and emerging 
standards in the field of life safety. 

The forum also included presentations 
and discussions from International 
Fire Safety professionals on:

• High rise building safety

• Occupancy emergency preparedness/
education

• Emerging fire suppression technologies

• Importance of communication and 
information exchange with local  
fire service.

For more information on the conference, 
please contact Ahmed Eldidi at  
Ahmed.Eldidi@ul.com or +971 5555 79069.

UL participated in the 2nd Annual Fire Safety Technology Forum 
held on May 23, 2012, in Abu Dhabi, UAE.
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WHAT’S HOT: 
Guide for Doors, Windows  
and Related Hardware
UL has developed a Marking and Application Guide for Doors, Windows and Related 
Hardware for use by code and inspection authorities, architects, contractors, installers 
and other interested parties. It is intended to aid in understanding the basic components 
of fire door and fire window assemblies, in association with the applicable codes and 
standards to facilitate safe, code-compliant installations. This guide also addresses 
concerns related to means of egress and windstorm related performance. This guide is 
available for free at www.ul.com/doorguide. 
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Join our new discussion group at 
linkedin.com – search for ‘UL Codes’


