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Safe & Secure

Striking the right balance between security and mobility

Today’s school administrators and facility managers 

must provide more than just a space for student 

education; they must also provide a safe and secure 

learning environment. Any safety strategy should 

allow students and staff to move about freely,  

while keeping unauthorized individuals out. 

Choosing the right access solution begins with a 
thorough understanding of the needs of each school 
and each opening. Life safety codes, fire codes and  
ADA compliance must also be taken into account. In 
addition, facilities are often faced with the challenge 
of increasing security within the constraints of existing 
budgets and with minimal disruption to the school. 

As such, there are several possible safety scenarios 
that the chosen door hardware should be able to 
accommodate:

 • Door remains locked throughout the day 

 •  Door remains unlocked EXCEPT in an  
emergency situation

 • Door is monitored and alarms if opened

 •  Access control locks that require credentials  
to enter room

 • Door locks are controlled by a central location

Corbin Russwin product designs begin with the special 
considerations of the school environment in mind;  
with that balance between safety and ease of movement 
as the primary objective. The unique functionality we 
offer keeps students and staff safe today, while the  
style and durability serve the needs of the facility for 
years to come.



Cylindrical  & 
Mortise Locks
Securing classrooms begins with 
Corbin Russwin mechanical Grade 1 
mortise and cylindrical locks. Each  
lock type offers functions and 
benefits that allow you to create  
the exact door security strategy  
you require at an affordable price.
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HOW DO YOU 
LOCK THE OUTSIDE 
(HALLWAY) LEVER?

CORBIN RUSSWIN FUNCTION NO. 
(ANSI FUNCTION NO.)

FUNCTIONALITY
GRADE 1 

CYLINDRICAL 
LOCK

GRADE 1 
MORTISE 

LOCK

Lever is always 
locked

CL3157 / CL3357 / ML2057 
Storeroom (Bored F86, Mortise F07)

Outside lever is always locked; access to room requires key or someone from 
inside to open door • •

Turnbutton on 
inside lever

CL3151 Entrance/Office (Bored F81)
Button inside locks trim. Key outside allows access to room. Note: Key outside 
will not unlock outside trim •

Pushbutton on inside 
lever or key outside

CL3175 / CL3375 Corridor or 
Dormitory (Bored F90)

Key outside or pushbutton inside locks outside lever. If locked by pushbutton, 
turning inside lever or closing door unlocks outside trim, unless outside is 
locked by key.

•

Key inside

CL3172 / CL3372 Apartment, Exit, 
Privacy (Bored F88)

Outside lever can only be locked by key from inside. If locked, key in outside 
lever retracts latch but does not unlock. Note: Need key to lock outside lever 
or access room from outside.

•

ML2042 Entrance 
(Mortise F09)

Outside lever can only be locked by key from inside. If locked, key in outside 
lever retracts latch but does not unlock. Note: Need key to lock outside lever 
or access room from outside.

•

Key outside
CL3155 / CL3355 / ML2055 
Classroom (Bored F84, Mortise F05)

Outside lever can be locked or unlocked by key; cannot lock outside lever from 
inside classroom • •

Key, inside 
or outside

CL3152 Classroom Intruder

Key inside or outside locks/unlocks trim. If locked by inside lever, key in outside 
retracts latch but does not unlock trim. Lock comes standard with locking 
direction engraved on inside lever. Note: Need key to lock outside lever or access 
room from outside.

•

CL3352 Classroom Intruder
Key inside or outside locks/unlocks trim. Lock comes standard with locking 
direction engraved on inside lever. Note: Need key to lock outside lever or 
access room from outside.

•

ML2002 Classroom Intruder
Key inside or outside locks/unlocks trim. Available with optional visual 
indicator confirming whether the door is secure or not. •

ML2003 Classroom
Outside lever can be locked or unlocked by key; cannot lockoutside lever from 
inside classroom. Available with optional visual indicator confirming whether 
the door is secure or not.

•

ML2052 Classroom Intruder 
(Mortise F32)

Key inside or outside locks/unlocks trim. •

ML2062 Intruder Deadbolt 
(Mortise F33)

Projecting deadbolt from inside/outside locks outside trim. When rotated, 
inside lever unlocks outside lever and retracts deadbolt. Available with visual 
indicator on inside and/or outside trim. Note: After exiting, you must relock by 
key to prevent entry into the room.

•

ML2072 Classroom Intruder 
(with deadbolt)

Key inside or outside locks/unlocks outside trim. Rotating inside lever retracts 
both latchbolt and deadbolt, but outside lever remains locked.  Available with 
visual indicator confirming deadbolt is secure/unsecure.

•

Thumbturn on inside 
trim or key outside

ML2075 Security Entrance or Office

Thumbturn inside or key outside locks outside trim. Must use key to unlock 
outside trim. Rotating inside lever retracts both latchbolt and deadbolt, but 
outside lever remains locked.  Available with visual indicator confirming 
deadbolt is secure/unsecure.

•

Additional functions are also available.



Exit  
Devices

Popular Security Options

SecureBolt® Security Deadbolt: 
SecureBolt® provides increased security 
by resisting unauthorized entrance from 
the use of credit cards, crowbars, door 
rattling and shaking, etc.; therefore 
significantly reducing the threat of 
unauthorized entry. 

Double Cylinder Function:  
Corbin Russwin offers a double cylinder 
function for mortise, rim and SecureBolt® 
ED5000 Series exit devices. This function 
allows the outside trim to be locked from 
the inside or outside cylinder. Available 
as a cylinder on the inside chassis, this 
function provides a quick, easy way to 
lock the outside trim without opening 
the door. 

PathLite™ Photoluminescent Option:  
The PathLite illuminated exit device 
increases the visibility of exit locations 
in dark or smoke-filled passages, 
supplementing existing codes for  
egress lighting.

Alarmed Exit (M61): The Alarmed Exit 
option is designed for areas requiring a 
stand-alone alarm on out-swinging doors. 
This option sounds immediately upon 
exit or if tampered with and discourages 
unauthorized use. 

Request to Exit (M92): The Request to Exit 
switch, used on our electrified exit devices, 
provides indication of the pushpad being 
depressed.

Lever Monitoring (M93): Corbin Russwin 
offers monitoring for outside levers. Available 
as an option for our electrified devices, the 
lever monitoring option sends a signal when 
the outside lever is rotated for entry.

Motorized Electric Latch Retraction (MELR): 
The Motorized Electric Latch Retraction 
provides remote-controlled latch retraction 
that delivers quiet, smooth operation for 
convenient, hassle-free egress.

Electric Dogging (M97): Allows continuous 
electrified dogging of latch. Dogging is 
released and device returns to normal 
operation if fire alarm goes off or if there  
is an interruption of power to device. When 
dogged, opening remains unsecured.

Corbin Russwin manufactures a 
full line of exit devices providing 
the best combination of durability, 
aesthetics, and affordability. 
The Corbin Russwin ED4000 and 
ED5000 Series Exit Devices are the 
strongest, most durable exit devices 
in the industry today. And, they 
provide the additional security 
options needed to keep students 
and staff safe.



Access 800®  
AC2 Lock  
with RF Fob
The Corbin Russwin Access 800® 
AC2, a standalone access control 
lock, offers unique, affordable 
functionality that is ideal for 
classroom application. Providing 
easy everyday access to the 
classroom using a PIN code or 
proximity card, the Access 800® AC2 
also provides the ability to lock the 
door quickly with an RF fob from 
almost anywhere inside the room.

RF Fob “Panic” Functionality

Ideal for classroom  
environments,  
RF fobs offer a 
convenient solution 
for remote control 
locking of the Access 
800® AC2 lock.

When programmed for Panic mode and 
activated from within 75 feet of the lock 
(inside the room):

•  The door locks and disables all “user” 
credentials (both PIN code and prox card)

•  The door stays locked even if fob is  
pressed repeatedly

•  An interior indicator flashes red to show  
the door is in lockdown

•  The lock must be reset by a master 
credential 

Access 800®  
AC2 Lock

RF Fob Features

•  Three RF actuation 
modes: passage,  
unlock/relock or 
panic

•  UL and cUL Listed 
for fire doors

•  Typical operating 
distance of 35 to 
75 feet on inside of 
door; 10 to 25 feet 
on outside of door*

* Depends on building construction.
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24 Hour, 
1-Week and 
2-Week Delivery

Quick Ship
Program



Benefits
› Multiple expedited shipping 

options ensure products will 
arrive when needed

› Over one million product 
variations to meet the 
requirements of most jobs

› Buying Program discounts 
on 1- and 2-week shipping 
options 

Available Products
› Access Control

› Auxiliary Locks

› Cylinders and Keys

› Cylindrical Locks

› Decorative Hardware

› Door Closers

› Electrified Locks 
 and Options 

› Exit Devices

› Mortise Locks

› Specialty Hardware

Corbin Russwin Architectural Hardware
225 Episcopal Road
Berlin, CT 06037
Phone 800-543-3658
Fax 800-447-6714
corbinrusswin.com

Corbin Russwin’s Quick Ship program offers the broadest and most comprehensive 
architectural hardware choices in the industry.  Select the shipping program you need: 
24 Hour, 1 Week, or 2 Week. Whether it's for a complete project or just a hand full of locks 
needed to complete the project, a full choice of premium mechanical hardware, electrified, 
access control and specialty hardware are available and ready to ship when you need them!

Program Options:
•	 24	Hour

 – Orders ship within 24 hours after receipt of order

 – Standard Buying Program discount less 10 points

 – Orders cannot be changed or cancelled

•	 1-Week

 – Orders ship within 5 working days after receipt of order

 – Standard Buying Program discount. 

 – Project Quote discounts less 5 points

 – Orders cannot be changed or cancelled

•	 2-Week

 – Orders ship within 10 working days after receipt of order

 – Standard Buying Program discounts

 – Project Quote discounts

 – Limited to $50,000 net/net orders

Shipments:
•	 All	shipments	are	F.O.B.	factory,	Berlin,	CT

•	 Shipping	charges	are	prepaid	and	will	be	added	to	your	invoice

•	 Prepaid	freight	–	$7,000	minimum	net	order	value	

•	 UPS	Ground	or	Corbin	Russwin's	standard	freight	carrier

Pricing:
•	 Refer	to	the	Corbin	Russwin	Price	Book	for	product	pricing	and	Buying	Program	for	

discounts

Corbin	Russwin	and	Design®	is	a	registered	trademark	of	Corbin	Russwin,	Inc.,	an	ASSA	ABLOY	Group	company.	These	materials	are	protected	under	US	
copyright laws. Other products’ brand names may be trademarks or registered trademarks of their respective owners and are mentioned for reference purposes 
only.	All	contents	current	at	time	of	publication.	Corbin	Russwin,	Inc.,	an	ASSA	ABLOY	Group	company	reserves	the	right	to	change	availability	of	any	item	
in	this	sell	sheet,	its	design,	construction,	and/or	its	materials.	Copyright	©	2016	Corbin	Russwin,	Inc.,	an	ASSA	ABLOY	Group	company.	All	rights	reserved.	
Reproduction in whole or in part without the express written permission of Corbin Russwin, Inc. is prohibited.  
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Don’t Panic!
An Introduction to Facility Exit Devices





Fast Exits Save Lives 
Crowds of people gathering in public places tend 
to take their safety for granted. After all, if you’ve 
been to 100 concerts without incident, why should 
the 101st be any different? But when an emergency 
strikes, people panic: Where’s the door? How do I 
open it? Modern exit devices are designed to operate 
without any prior knowledge of the door’s function so 
everyone can get out of a building quickly and safely, 
whether they’ve been there before or not. 

Before the advent of modern safety standards, 
people in burning buildings were often crushed in 
a stampede for the exits, couldn’t find the doors 
that would lead to safety, or reached a door only 
to find that the exit was blocked. This was the case 
during the 1903 Iroquois Theatre fire in downtown 
Chicago that killed more than 600 people. The 
high death toll in that tragedy can be attributed 
to panic-stricken people finding doors that were 
secured by unfamiliar locking devices and being 
unable to operate them. This prompted the call 
for fire safety standards in the United States, and 
ultimately led to widespread implementation of 
the panic bar, a device on an outward-opening 
door that releases the door quickly when pressed 
from the inside.

“The whole idea around exit devices is that 
people should be able to exit an area quickly 
and easily without having to spend time 
figuring out how it opens,” 

says Chris Gaughan, director of product 
management, commercial mechanical products  
at ASSA ABLOY. 

“Single-motion egress with no prior knowledge 
of operation is critical,” Gaughan says. “In an 
emergency, building occupants may not be 
thinking clearly and may be unfamiliar with the 
venue. With a clearly marked exit equipped with 
panic-rated hardware, they make it out of the 
building safely. And if a crowd is pushing toward 
the exit door, you can still get it to open. That’s 
why the push pad — the actuation part of the exit 
device — has to be half the width of the door.” The 
crush of a crowd against a door causes it to release.

Written by Michael MillerDo Your Doors 
Require Exit Devices?
Building owners, architects and facility managers 
all need to be aware of regulations (including 
any local codes) governing where exit devices 
should be used. The rules that identify what 
kinds of buildings need exit devices come from 
the International Building Code, a model code 
developed by the International Code Council and 
revised every three years, most recently in 2012. 
The council issues and updates its requirements, 
but the code is not mandatory until a state or local 
jurisdiction adopts it. At that point it gains the 
force of law. 

In general, doors in areas where more than 50 
people are expected to gather are required to 
have exit devices, according to Kurt Roeper, 
director of industry affairs, codes and 
standards for ASSA ABLOY Americas.

“It’s not a matter of whether you want them or not,” 
he says. “The law requires you to have them in 
assembly and educational occupancies.”

In places where an exit device is required, 
additional locks cannot be used on the door, 
Roeper says. “You often see people applying 
additional locks or security devices to the doors 
because they’re afraid of unauthorized entry in 
remote areas of the building that may not be  
under visual observation all the time,” he says.  

“So a building owner or manager will add locking 
devices to the door, not thinking about the fact 
that it defeats the purpose of emergency egress. 
It’s completely against the building code, against 
the fire code and against the law.”



A 15-Second Delay
So how can facility managers prevent unauthorized 
entry without inhibiting emergency exit? By 
choosing exit devices tailored to the needs of the 
facility. For example, a big-box retailer might be 
required to have an emergency exit at the back 
of the store, but not want to facilitate someone 
walking out carrying a television set. A situation 
like that calls for a delayed egress exit device. As 
Chris Gaughan describes it,

“If you push on the exit rail, an alarm sounds 
and the door will not open for 15 seconds,”

 he says. “After 15 seconds the door will release, 
but that gives the store owner time to investigate 
and prevent a theft.”

Delayed egress devices are allowed on doors 
serving any occupancy except assembly, education 
and hazardous materials, and only in conjunction 
with an automatic sprinkler system. Upon 
activation of the sprinkler system, the delay 
function of the device is deactivated, allowing free 
and immediate egress.

These devices are also useful for stairwell access 
in hospitals and university dormitories where 
authorized users can use cards or credentials 
to override the device and have free movement 
between floors. The stairwell remains useful for 
fire evacuation in an emergency, but functions as 
an access control point for day-to-day use. Another 
useful application for a 15-second delay would 
be a hospital maternity ward which requires free 
egress but is also among the most secure areas of 
a hospital.

The next version of the International Building Code, 
due out in 2015, will add provisions for delayed 
egress devices in places where Alzheimer’s disease 
and dementia patients are housed. The fire code 
does not allow facilities to simply lock people 
in, so a delayed egress device provides a balance 
between people slipping out the door unnoticed, 
and immediate exit in the event of a fire. When 
there is a chance that someone might wander out 
on to the streets, the 15-second delay allows the 
staff to take charge. 

Since building code adoption and 
enforcement varies across the country, 
project owners should consult with 
a professional specification writer 
to ensure compliance with local 
regulations. The local Authority Having 
Jurisdiction has final judgment for 
requirements related to any specific 
project or building. 



Trial By Fire
Another important function of exit devices is 
to help keep doors closed in the event of a fire. 
Exit devices and doors can be certified as either 
fire-rated or non-fire-rated, depending on their 
location in the building. Fire-rated doors and 
frames are designed to withstand fire for a specific 
period of time. They prevent backdraft and keep a 
fire from spreading in a building, protecting people 
and property. Doors installed in fire-rated walls are 
also required to be rated, as are the exit devices 
installed on those doors. A door that goes from 
one part of a building to another — such as from 
the gymnasium to the main part of a school  
 — might be non-fire-rated if it is in a location  
that is not considered to pose a hazard.

Underwriters Laboratories (UL) is the main 
regulatory authority that sets fire-rated 
standards for exit devices.

Rich Crispi, standards coordinator for SARGENT, an 
ASSA ABLOY group company, describes the testing 
that goes into fire-rated doors and exit devices. 

“UL builds a wall, puts a door frame in it, and then 
mounts a steel door with our exit device on it,” he 
says. “Flames from a furnace attack the door and 

the exit device for three hours at about 2,000 
degrees. The latch has to stay latched. The whole 
device can melt off the door, but the latch has to 
stay latched.”

After the flames go out, the door is immediately 
hit with cold water from a fire hose to simulate 
a real-life scenario. To pass the test, the door has 
to remain latched. This test ensures that people 
in a part of the building that is not burning have 
time to get out without a backdraft reaching them 
through an unlatched door.

Certification by Underwriters Laboratories is 
not a one-time event. “Exit devices and other 
door hardware that are listed with UL are often 
retested every year, or every three years,” Crispi 
says. “If we make any changes to a product, we 
have to go back to UL. They also send their field 
inspectors to our facility. They can grab a device 
right out of production and inspect it to make 
sure we’re compliant. If we’re not, they can shut 
us down. Our laboratory is also evaluated every 
year. A team comes in from UL and makes sure all 
our equipment is calibrated to National Institute 
of Standards and Technology standards. Once you 
meet the standard, you have to keep it up.”

In addition, the NFPA publishes guidelines  
(NFPA 80) about fire doors.

Underwriter Laboratories 
certifies product for fire safety 
standards compliance, with  
doors and frames having rating 
levels (20 minute, 60 minute, etc.). 
The rating level required for an 
opening is specific to its location 
and purpose and defined in the 
local building code.



Safe For All
Another concern from a regulatory point of 
view is compliance with the guidelines of the 
Americans with Disabilities Act, or ADA. “For door 
hardware, the issue is how high the device is off 
the floor,” Crispi says. “You can’t have anything 
where pinching or twisting is required to open 
the door. For visually impaired people we have 
levers on the exterior trim with a textured back, 
so that people who are visually impaired know 
what they’re holding on to. And thresholds can’t 
be over a certain height, so if we’re going to make 
a vertical rod device with a latch that goes into 
the floor, we have to make sure that the height of 
the latch does not exceed the ADA standard.”

Built To Last
In addition to meeting UL and ADA standards, exit 
devices are tested to standards set by the Builders 
Hardware Manufacturers Association (BHMA). The 
BHMA sets minimum standards for performance, 
such as the number of cycles a device withstands 
before failure. 

BHMA’s Grade 1, the industry group’s top rating, 
stipulates that a device has to withstand one 
million cycles before it fails — a threshold that 
Gaughan describes as low. If a device is to last the 
lifetime of a building, it will need to last through 
tens of millions of cycles. “Think about the main 
entrance on a hospital,” Gaughan says, “and how 
many times it is used in the span of a minute.  At 
just two uses per minute, that’s over a million 
cycles per year.”

The BHMA also specifies opening force tests for 
both the inside actuating bar and the outside 
trim. To meet the standards, an exit device must 
have outside levers and thumb pieces that can 
withstand heavy forces to prohibit entry. The latch 
must also be able to withstand a 400-pound load 
in the direction of egress without allowing the 
door to spring open. 

In order to ensure products last the life of the 
building, architects and facility managers must make 
sure that any exit device they plan to employ bears 
the “BHMA-certified” logo and is listed in the BHMA 
directory of certified products on-line. Products that 
merely claim to be ANSI compliant or are “designed 
to meet” ANSI/BHMA standards may not.  BHMA 
certification is the ONLY assurance that a product 
meets or exceeds the ANSI/BHMA standard.

Utilizing BHMA Grade 1 certified exits also 
reduces the total cost of ownership of the 
door opening.

 According to FacilitiesNet.com, for most door 
applications, the initial door component purchase 
represents only 10 percent of the total cost of 
ownership. The other 90 percent of ownership 
cost is maintenance. Grade 1 hardware is 
proven to have a longer projected service life, 
lower maintenance requirements and longer 
maintenance intervals.

Other Considerations
Beyond safety considerations, the choice of an exit 
device can be influenced by concerns about noise 
and aesthetics. Devices that use motors rather 
than solenoids are known for operating quietly, 
which is especially important in facilities like 
hospitals and dormitories. “Solenoid devices tend 
to be very loud and distracting if you have to listen 
to it all day,” Gaughan says. 

Another consideration is aesthetics. Exit devices 
are required by building code, but given the choice, 
most people would prefer modern, attractive 
hardware. The challenge is to provide architects 
and designers with the best-looking exit devices 
possible. “In competitive and mid-tier devices, 
aluminum is used frequently as a cost savings,” 
Gaughan says. “But when aesthetics are considered, 
people tend to want an all stainless steel or all 
brass finish.”



From the tragic events that spurred today’s hardware standards, exit devices have  
improved steadily over the years to become increasingly user-friendly, aesthetic and 
compliant with new rules such as the Americans with Disabilities Act. Devices that  
enable safe exit without prior familiarity with the door mechanism are now mandated  
by code for relevant occupancies. Facility managers and owners have options like 
15-second delays and alarms to prevent theft, unauthorized entry or exit. Fire rating of 
doors protects people and property from backdraft and fire spreading to further areas of 
a building. Standards from the UL, ANSI and BHMA ensure manufacturing processes and the 
resulting products meet a high level of performance, durability and safety. With all these 
areas of progress, and enough foresight, diligence and common sense, headlines about 
horrific casualty tolls from people trapped in a building can become relics of the past.

A Safer Future
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Setting New Standards 
Enhancing Life Safety Through  
Storm Shelter Requirements



"The United States sees more 
tornadoes than any other country, 
averaging more than 1,000 a year." 

Photo by Red Cross:  
Carl Manning GKCARC



When a tornado struck the southern Missouri city of 
Joplin in May 2011, it killed 161 people and caused  
$2 billion in damage. That storm was just one of 
the more horrific in a series of natural disasters that 
regularly tear through America’s “Tornado Alley” 
– a broad swath of the nation’s heartland, roughly 
500 miles on either side of the Mississippi River, 
encompassing all or parts of 22 states.

Four years before the Joplin disaster, a powerful 
tornado struck the town of Enterprise, Alabama. While 
the death toll and damage were not as severe as in 
Joplin and the news coverage not as widespread,  
it was especially sobering in one regard: the storm 
made a direct hit on the local high school, killing eight 
students and one other person.

The Enterprise tornado sparked considerable 
discussion and subsequent action among those 
responsible for assuring the safety of students at 
school. In 2010, the governor of Alabama signed into 
law legislation mandating the construction of tornado 
shelters in all new schools built in the state. Since that 
time, the model building codes of the United States 
have adopted mandatory requirements bringing similar 
standards to a much broader portion of the country.

The International Building Code® is a model code 
developed by the International Code Council® and 
revised every three years. First published in 2008, ICC 
500 – “Standard for the Design and Construction of 
Storm Shelters” was referenced in the 2009 IBC as 
the standard for use when people chose to construct 
a shelter in a public facility. The language remained 
in place for the 2012 edition of the IBC providing 
guidance for voluntary construction of shelters.

The next edition, IBC 2015, required that all newly  
built schools housing 50 or more kindergarten through 
12th grade students in the most tornado-prone part 
of the country be constructed with shelters that can 
accommodate all occupants of the building, including 
students, teachers and administrators. These were the 
first mandatory shelter construction requirements,  
and have been followed by similar requirements in the 
yet to be published 2018 International Existing  
Building Code®.

Written by Kurt Roeper
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Withstanding 
Nature's Fury
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The United States sees more tornadoes than any 
other country, averaging more than 1,000 a year. 
Texas, Oklahoma and Kansas, are historically the 
hardest-hit states, although damaging tornadoes 
often occur in the Southeast, the Upper Midwest, 
and the Ohio and Tennessee Valleys – basically the 
entire area between the Appalachians and the  
Rocky Mountains. 

Every U.S. state, without exception, has been hit 
by at least one tornado. While hurricanes and 
earthquakes tend to attract more media attention, 
the Federal Emergency Management Agency 
reports that tornadoes and related weather events 
have caused an average of 57 percent of insured 
catastrophic losses since 1953.

Corey Schultz is the owner of Schultz Squared 
Architects in Wichita, Kansas, in the heart of Tornado 
Alley, and a member of the International Code 
Council®. He has been designing tornado shelters 

Tornadoes are nature’s most violent storms. Winds can 
reach 250 miles per hour, and entire neighborhoods 
can be destroyed within seconds. Unlike hurricanes,  
for which coastal residents may have two or three days 
to evacuate, tornadoes arrive with little warning –  
20 minutes on average, according to the National 
Weather Service. 

Violence From  
The Sky

"We are designing educational spaces 
 that are serving as shelters, not shelters 
that are serving as educational spaces."

Photo by PBA Architects



The International Building Code® by itself does 
not have an enforcement mechanism. The Council 
issues and updates its requirements, but the code 
is not law until a state or local jurisdiction adopts 
it. Some states and jurisdictions adopt the most 
recent edition of the code right away, while others 
may not do so for another three to five years, or 
they may decide to adopt a version modified 
by local amendments. Once the final code goes 
through the local or State legislative process, it is 
signed into law and becomes mandatory for newly 
permitted construction.

“There is no such thing as a nationally adopted 
building code” says Dr. Erin Ashley, a reliability 
engineer at San Francisco-based design and 
construction firm URS Corporation, who worked 
with FEMA to draft the current code requirements. 

“The building code is adopted by states and local 
communities.” Some states choose not to have 
a statewide building code and leave it up to the 
jurisdictions to adopt a code, leaving many  
without a building code. While other states have a 
very strong statewide code and reduce or eliminate 
the ability of the local jurisdictions to weaken the 
provisions through code amendments. Many states 
add amendments to the building code or revise 
the International Building Code® to account for the 
unique local conditions. For example, Florida has 
made strides in their code to account for the  
high risk of wind and flood events. California has  
made attempts to account for the high risk of 
seismic events.

for schools for more than 20 years. His firm’s basic 
approach in designing one, he says, is to keep the 
idea of “shelter” in the background.

“Our philosophy is that we’re designing educational 
spaces that are serving as shelters, not shelters that 
are serving as educational spaces,” he says. “We 
want people to walk into a classroom and say, ‘This 
doesn’t look like a shelter to me.”

This philosophy reflects one of two main concepts 
on how to design a school with a tornado shelter. 
One approach is to take a large space, such as a 
gymnasium or an auditorium, and reinforce the 
entire structure so that it can withstand a tornado.

Such spaces can be suitable to serve as shelters for 
several reasons: they can hold a lot of people, they 
usually don’t have exterior windows, and they lend 
themselves to hardening with concrete walls and 
roof structures and highly engineered doors.

But gyms and auditoriums also have a drawback: they 
may be located far from classrooms, possibly on a 
different floor, and since tornadoes arrive with so little 
warning, there may not be enough time to get students 
into the shelter before the storm hits.

Rather than try to direct a couple of hundred third 
graders to the gym and subsequently account for each 
one, some shelter designers asked, why not let the 
classroom serve as a hardened shelter space?

The key to this approach is to install specialized doors, 
or shutters, which normally stand open against the 
wall next to a window, but can quickly be swung 
180 degrees to cover the window and protect the 
classroom in the event of a tornado. The face of the 
shutter can hold a whiteboard or displays of artwork, 
so the teacher doesn’t lose wall space. “When they 
need it it’s there, but day in and day out they don’t 
need it,” Schultz says. 

“This is one of the unique areas where ASSA ABLOY is 
expending a lot of effort,” says Jim Bell, Windstorm 
Coordinator for ASSA ABLOY “We want it to look like  
a classroom, not a bank vault.” 

Setting New 
Standards



The mandatory requirements contained in IBC 2015 
are available for adoption by the states. The latest 
standards reflect an evolution of thought that has 
transpired over many years. 

In the past, a tornado shelter in a public building 
typically consisted of what was considered to be the 
best available option, usually an existing interior  
space with no windows. Frequent fliers could see 
the result of this approach in airports, where the 
management might have simply hung a shelter  
sign on a restroom door. 

Then in the 2009 version of the building code, the ICC 
introduced a requirement that basically said, if you’re 
going to call something a shelter, you have to build it 
like a shelter – but it didn’t mandate the construction 
of shelter space. 

The 2012 edition kept the same language, but the 
2015 version says it’s no longer optional – any newly 
constructed school or emergency response center  
in the affected geography must include a tornado 
shelter. The changing requirements reflect an  
evolution in thinking about how to best protect  
people from tornadoes.

“In the past you just went out and bought a seven-dollar 
sign and hung it up somewhere, declaring that it was 
a shelter,” says Bell. “Then we went to the idea that if 
you’re going to put a sign on something and direct a 
large number of people to a space with the implicit 
direction that you will be safer if you go there, then you 
have to actually provide a level of safety to them. And 
from that we’ve evolved to: You shall provide safety to 
the occupants in the K12 environment.” 

The History of Shelters
Some of the thinking behind current shelter 
construction technique stems from studies done by 
the Federal Emergency Management Agency starting 
a dozen or more years ago, after a spate of destructive 
tornadoes. Omar Kapur, PE, a structural engineer 
describes FEMA’s research. 

“As FEMA was doing post-disaster investigations,” Kapur 
says, “they noticed that a lot of the small interior rooms 
were surviving when the rest of the structure was 
blown away.”

The agency’s research culminated in a pair of 
government publications known as FEMA 320, 

“Taking Shelter From the Storm: Building a Safe Room 
For Your Home or Small Business,” (first published 
in 1998) and FEMA 361, “Design and Construction 
Guidance for Community Safe Rooms” (first 
published in 2000).

In 2008 the ICC and the National Storm Shelter 
Association jointly developed a publication, ICC-500, 
that specified design and performance criteria for 
shelters. The standards included in the publication, 
officially titled “ICC/NSSA Standard for the Design 
and Construction of Storm Shelters,” closely 
resembled those in FEMA 361.

“The FEMA publications are guidance documents,” 
Kapur says. “FEMA does not regulate building 
construction; that is left to building codes and 
standards – but the findings that FEMA and others 
obtain in the wake of major disasters are important 
to consider as the code and standard process 
continues to move forward.”

Meet The New Standards
An experienced structural engineer should be able 
to design an adequate safe room, but the IBC 2015 
standards will have some new considerations for 
designers. “You’re working with really ramped-up 
values, particularly in design wind speed,” Kapur says. 
Buildings in Tornado Alley need to be designed to 
withstand a wind speed of 250 miles per hour, while 
those in less vulnerable areas might only need to 
hold up under a 130-mile-per-hour wind.

In tornado language, a “missile” refers to a piece of 
debris or other loose object picked up by the wind 
and propelled with enough force to damage or even 
penetrate walls, doors and windows. Tornado shelter 
designers need to design for such flying objects.  
ICC 500 calls for shelters that can resist a 15-pound 
2” x 4” board traveling horizontally at 100 miles per 
hour. “The test missile speed and the requirements 
on the components are going to be much higher 
than, say, the Miami-Dade standards” for hurricane 
protection, Kapur says.

Protecting First Responders
Besides setting standards for tornado shelters in 
schools, IBC 2015 also contains requirements for 
protection within emergency response centers, such 
as 911 call centers and fire and police stations.

“When there is an event, we depend on them,” 
Schultz says. “We depend on the dispatch, on law 
enforcement, on the fire department, on ambulance 
and hospital first responders. If those people and 
their facilities are gone, now what?”

What’s a Shelter?



Putting  
Children First

Corey Schultz recalls the first tornado shelter he 
designed. It was for an elementary school in the 
small south-central Kansas town of Hesston, in  
1990, a time when construction standards were 
distinctly lacking. 

“The paint had literally no more than dried on the 
walls when an F4 tornado went right through the 
playground,” he says, referring to the second-
strongest category of tornado on the Fujita scale 
used to measure the storms’ intensity. “Luckily it 
was after school was out, but there was one teacher 
there. She went down and used that shelter, and she 

was kept safe. That was my first one, and the first one of 
mine that got hit, so there’s not too many people that 
can convince me that shelters aren’t worth it.”

Schultz surely speaks for all parents when he says they 
expect two things when they send their children to 
school. “One is that when they get to school and start 
their day, they’re going to learn something,” he says. 

“And the other thing we expect is that at the end of 
the day they return to us safely. Enterprise, Alabama, 
showed us that’s not always the case. But as parents, 
that is our expectation, so that’s why I think schools  
are a good place to start.”

From the death of eight students at Enterprise High 
School in 2007, to the introduction of mandatory 
tornado shelter requirements in the 2015 IBC, we 
have witnessed the evolution of new life safety 
requirements. Coupling the science of engineering 
and design with the legislative process of code 
development, we have added a level of safety to the 
occupants of our educational facilities and for our  
first-responders.

Kurt Roeper is a Director for 
ASSA ABLOY Americas and is 
an active participant in the 
development process for 
fire and life safety codes  
and standards. He may  
be reached via email at  
kurt.roeper@assaabloy.com

"We want it to look like a  
classroom, not a bank vault."
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