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Building Codes, Jelly Beans and Tragedy
by D.A. Narducci lll

he two nightclub disasters that

occurred last February in
Chicago and Rhode Island

have prompted much discussion

about building code design com-
pliance and enforcement. These

are the two main sides to the code

discussion, but there is a third factor. If
spaces are designed in conformance
with current codes and proper enforce-

ment occurs during and after construc-

tion, are they automatically safe? We

have all been led to believe that the

answer to that question is "yes."

This article questions that conclu-
sion, at least with regard to nightclub
spaces. It looks specifically at the exit
width component of egress systems,

and proposes that even spaces that are

designed in compliance with current
exit width code requirements may not
be safe in panic-driven emergency

exiting situations. My intent is two-
fold: first, to explain why current

model code exit width requirements

are inadequate; and second, to pro-
pose how they can be immediately
revised to improve safety.

Background
Building codes have one simple goal:

to protect life and property by establishing minimum stand-

ards fbr all types of construction. The key word is "mini-
mum." Codes do not say: "This is the safest way to build."
Instead, they say: "Your building or space must at least meet

these standards."

Building code requirements are based primarily on two
issues: the "use" classification of a space or building and its
"construction type." For a given use, model codes limit a

building's height and floor area based on its construc-
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tion type. Requirements address
structural issues, interior environ-
ment, fire-resistant materials,
interior finishes, fire-protection
systems, mechanical/electrical/
plumbing systems and-perhaps
most importantly-means of

egress.

"Means of egress" involves the

safe exiting of occupants in an emer-
gency situation. Egress requirements

are based largely on the number of
occupants. Other issues that con-

tribute to safe exiting are the number

of exits, the travel distances to exits,

the separation between exits, the

lighting and marking of exits, and

the width of exits and passageways.

In Chicago's Epitome Nightclub
tragedy, a rear staircase was report-
edly the site of most of the deaths. In
that arrangement, the staircase actu-

ally represented the main exit ele-

ment in the egress system. At The

Station nightclub in West Warwick,
Rhode Island, the exit doors repre-

sented the main exit element.

The width of these exit elements

and the passageways leading to them

is my focus. If The Station had
enough exits (reports noted three doors for approximately
300 occupants-one more than required) and if the doors
were 36 inches wide, why couldn't everyone get out?

Reports fl'om survivors and video footage show "bottle-
necks" at the doors: bodies jammed together in a futile effort
to pass through the exits. The reason was that the actual rate

of flow-the number of people who tried to pass through the

door openings in a given amount of time-greatly exceeded

the rate that the doors could handle. The number of people

EXIT



who should have

been able to pass

through the doors

as determined by
the code (their

ff" "exit capacity") is
rr.i "' based on a deliber-

ate, orderly flow,
not the panic-driven,

frenzied flows that
occurred at the two night-

clubs.

Jelly Beans

To explore this bottlenecking problem, I designed a simple

experiment. Take a jar with a small mouth and fill it almost to

the top with jelly beans. Slowly tip the jar, and the beans will
start flowing out. Tip the jar a little more and the "flow rate"

increases as the beans come out faster. Now tip the jar so that it
is completely upside-down. What happens? All of the beans

jam up at the mouth and the flow stops.

Now imagine The Station nightclub. Movement to the exits

begins as occupants sense trouble. The first people to the exit
doors pass through, as do several behind them (the flow rate

is low at this point, just like when the first jelly beans exit the

jar). In a short time, occupants begin to surge toward the exit
doors. Flow rates increase dramatically-far beyond the his-
torical data used to set the door capacities. Bottlenecking
begins to occur as people lose the space necessary to put one

foot in front of the other and the lateral space to accommo-

date the "swing motion" of walking. A grouping of bodies,
jammed tightly together, begins forming right at the door
opening (ust like the jelly beans in the jar). Soon the flow
through the door opening has stopped. The force of frantic
people pushing from behind crushes the "human plug" at the

door opening. Deadly smoke then overpowers all those stuck

on the wrong side of the door. It was reported that a similar
"bottlenecking" occurred in the exit staircase in Chicago.

At The Station it was fire that triggered the panic. In
Chicago, reports say pepper spray caused the frenzy. The

flow-rate concept is the same, regardless of what triggered the

movement to the exits. Interestingly, the established values

that determine an exit door's capacity (or put differently-the
required exit width per occupant), and the capacity of an exit
access passageway is the same for almost all use groups.

Except for institutional and hazardous uses, and some special

corridor width requirements for educational and institutional

uses, door width requirements are the same for assembly,

business, educational, mercantile and residential uses. In
other words, the Sunday School exit door that is 36 inches
wide is expected to be able to handle the same 170 persons

as the Saturday nightclub exit door.

I would suggest that possibly intoxicated revelers in a

poorly lit nightclub environment react to emergency condi-
tions at 2:00 A.M. in ways that are much different than a
group of shoppers in a shoe store on a Thr"rrsday afternoon.

Yet with regard to exit width-the very thing that determines

the size and number of exit doors-the code treats them the

same. Instead, I believe that the code needs to address exit
width capacity based on use.

Code experts might say that other code requirements,

many of which are more stringent for nightclub uses, recog-

nize the differences and provide the necessary higher levels

of safety. That may be true in the world of code theory, but I
think my jelly bean experiment gets closer to the reality of
the Chicago and Rhode Island tragedies.

In post 9/l I America, I think "mass panic" and subsequent

frenzied exiting may be seen more often than in the past.

Terrorism and all its related threats have found their ways

into the American psyche. Large groups of people may be

more prone to act in irrational ways when unusual situations

present themselves, and those triggering situations may not

be the traditional fire or explosion scenarios.

The Solution
My unscientific research concludes that increasing exit width
will accommodate increased flow rates, thereby allowing
more people to exit a nightclub space. To that end, I propose

that immediate new code requirements be imposed for night-
club occupancies. In new and renovated nightclub spaces, the

exit width requirements should be doubled beyond what is
curently required. That would mean that instead of the cur-

rent 170-person capacity that a 36-inch door allows, it would
be revised down to 85 persons for nightclub uses. If the min-
imum number of doors required at a particular exit location is
one, the requirement should be increased to two and the doors

should be installed side-by-side such that they provide a

double-width clear opening (72 inches for two 36-inch doors).

Also, the required width of any access corridors or passage-

ways leading to any exit should be doubled accordingly.

In my opinion, an increased exit width would have made a

difference in the Chicago and Rhode Island nightclub

tragedies. The "bottlenecking" that was witnessed in both

cases might not have occured or, at least, might have

occurred later-in which case many more people would have
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Accreditation granted by the
International Accreditation Service,
Inc. (lAS), a subsidiary of the
International Code Council", is based

on nationally and internationally rec-

ognized standards. The following IAS
accreditation criteria provide require-
rnents and guidelines in the areas

where IAS offers accreditation. The

criteria were developed and adopted

in conjunction with public hearings

conducted by the IAS Accreditation

INrERNanroNer
AccREorterox Ssnvrcn, rNC.

Leading Accreditors Since 1975

Committee and may be revised from
time to time as the need dictates.

Copies of the criteria are available by
request from International Accred-
itation Service, Inc., 5360 Workman
Mill Road, Whittier, California
90601-2299, and through the website

at www.iasonline.org. Notices of
future public hearings conducted by

the IAS Accreditation Committee
concerning new criteria ol revisions

to criteria will be posted on the IAS
website.

AC204 - Accreditation Criteria for
Calibration Laboratories - 9/02
(Effective l0ll/02)

AC98 - Accreditation Criteria for
Inspection Agencies - 9/02 (Effective

t0llo2)

AC89 - Accreditation Criteria fbr
Testing Laboratories - 9i02
(Effective l0/l/02)

Building Codes, Jelly Beans and Tragad\ @ontinued)

escaped. I'll leave it to the re-

search experts to go back and for-
mulate new exit door capacities

based on difl'erent uses and crowd

panic situations.

To test my conclusions, I went

back to my jelly beans. This time,

I put the same number of jelly
beans as the first time in a similar

sized jar, but one that had a mouth

that was twice as large. I experi-

mented with tipping the jar up and

watching the beans flow out. No

matter how fast I tipped the jar up,

every bean got out every time. I

D.A. Nurducci III is a licensecl
architect in private pructice in
Southburv, Corutecticut. In addi-
tion, he teaches ond writes about
architectural issues. He can be
re at: ltetl nt dnarducci @

earthlink.net.

ICC Codes & Standards Staff Response
The recent tragedies in Chicago and Rhode Island have indeed heightened the
awareness of the codes, and specifically the requirements in the codes relevant to
such occupancies as well as the enforcement of the provisions. While this author
takes issue with exiting requirements in the codes and plovides unscientific
research in support of suggesled changes. it is important to note two items:
. as stated, the codes are developed as a system of inter-related requirements, and
. there is a process by which such issues are considered in the update and main-

tenance of the International Codes''-ICC's Code Development Process.

All interested parties are strongly encouraged to express their views in the fbrm
of proposed code changes, with substantiation, and to provide testimony at the Code
Development and Final Action Hearings, which are the integral components to the
process. The hearings are open to all and the ultimate decisions on whether or not
to change the codes are also made in an open hearing by those with no
vested interest other than the health, safety and welfare of the public. These people
are the governmental representatives of ICC who enforce the codes on a daily basis.

Numerous proposed changes to the codes have been submitted as a direct result
of these recent tragedies and will be the subject of the 2OO3/2004 Code
Development Hearings in Nashville, Tennessee, on September 5-14, 2003. The
August edition of the Building SaJbty Journal will provide a recap of the submittals
as a precursor to the hearings. If you are interested in taking an advance look at

these proposed changes (primarily the IBC"-Means of Egress and the IFC'') as

well as all other proposals, they are posted on the ICC website at www.iccstfe.org,
and a return coupon to receive a copy of the document was included in the June

issue of the Building Safety Journal.

34 Building Sofety Journol July 2OO3


