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Wl -rom THE

Mega-Buildings:
High-Rise Rack Storad

Fires in These Buildings Pose

n engine company arrives at the
Azcene of a large warehouse at 10
M. for an automatic alarm. It is
a Tuesday and the warehouse appears to
be operating with tractor-trailers lined up

waiting to be loaded. The firefighters are

famniliar with the warehouse, occupying ¢

400,000 square feet in a rectangular shape.
The construction is Type 11 unprotected
non-combustible, with metal walls and a
metal deck roof.

Through inspections and pre-fire
data, the firefighters lnow the warehouse
contains 45-foot-tall rack storage that is
stocked and maintained by a computer-
controlled robotic conveyor system that

moves about the facility on tracks that

hang from the ceiling, They also know the
facility is fully sprinklered.

The crew is met by a warehouse em-
ployee who reports smoke in the building
and leads them to the enunciator panel in
an office area. The panel is indicating the
sprinklers have activated. The employee
reports everyone has been evacuated from
the building and is accounted for.

As additional crews arrive on scene,
the engine company crew enters the ware-
house, but smoke is banked down to floor
level. A ladder company brings in a ther-
mal imaging camera, but the fire cannot
be located.

The officers of the engine and lad-
der confer briefly, and opt to withdraw to
await the arrival of the battalion chief and
additional units. Conditions remain vir-
tually unchanged since their first arrival,
with little smoke visible from the exterior.
The chief orders crews to supplement the
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sprinkler system and conduct an exterior
reconnaissance. After approximately an
hour, conditions remain unchanged and
the chief decides to continue the wait-and-
see approach. As daybreak nears, the weary
crews have been on scene for over eight
hours. Light smoke continues to weep from
building and conditions inside remain at
near-zero visibility. The fire appears to have
neither subsided nor gotten worse.

At 9 AM, the chief gathers all the offi-
cers at the command post to develop a plan.
Frustrated at the stalemate, a plan is devised
to fnake. entry at 10 AM, 12 hours after
their arrival. Prior to entry, the sprinklers
will be shut down and crews will o
s ) pen as

}' overhead doors as possible to aid in
ven(;llfltion.lAn engine and ladder will pro-
ceed 1n to locate
extinguishment, b iteand i
A gt }it()ﬁoclock, the plan js implemented
Ao ;%l s rteﬁg;lters under the command of

ain enter the warehouse wit] |
handline, idi matigddtiarged
s tr[; %f:d mt?rvgntlon crew remagins
- Lhe ventilation hag succeeded ip
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some of the smoke, but the narmgy

clearin
A e between the racks make advang

aisle spac
ing the hoseline slow. . 1

The crew makes its way (o a point ap}
proximately 150 .feet inside the buildi.ng
where visible fire is observed to be bumm%
about 40 feet above the floor.

The fire, now ted by fresh air. and ng
inhibited by the sprinklers, is pick.m}g upi
ferocity. The firefighters find it dlﬂlCu.lt. o
maneuver their hose stream into a positioy
where it can strike the flames due to the nae
row aisles and height of the fire. The captai
in command of the crew considers asking
for a ground ladder, but quickly realizes
will be impossible to get it inside and raised
into a climbing position. Flaming debri}
begins dropping on the crew from above.
Suddenly, one member’s low-air warning|
alarm goes off. Then another. And anothex
The captain orders the crew to withdraw.

As the last member exits the build:
ing, it is obvious that the fire has increased
dramatically in intensity. Water flow to thel
sprinklers is restored, but the fire contin:
ues to grow unabated. Exterior operation:
commence. Fourteen hours atter the arrival}
of the fire department, the warehouse if}
well involved. |

Hazardous Conditions
The above scenario is a fictionalized ¢
count of a very real type of fire that is cons
fronting firefighters in the United State
High-rise rack storage warehouses are largé
warehouse facilities that use high-rise ant
high-tech rack storage systems, and posti
tactical problems that make interjor attacks
treacherous at best, and perhaps impossiti®
11 many cases. 5
_ The Fire Protection Research Found
tion (EPRF), the research arm of the N
tional Fire Protection Association (NH)A ‘
recently held a strategic planning sessiclt
"‘. Qllillcy, MA, to consider the Pmbl"' p
High-rise rack storage facilities are incres®
ing in number, size and complexith €%
monly exceeding 45 feet in height e
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High-rise rack storage warehnouses

¢ Contributing 10
re large und ivided
ustible stock such
arrow aisles o
ace, and com-

some exceeding 100 fee
the firefighting hazards a
floor areas, highly comb
as plastics and synthetics, n
maximize usable storage Sp
puter-controlled robotic systems to Store
and retrieve stock.

Large buildings with undivided floor
areas have always posed a strategic and tac-
tical challenge to the fire service. Typically,
the farther into a building firefighters must
go to reach the seat of a fire, the greater
the risk to them. The more obstructions
that personnel encounter as they enter, the
greater the risk. The larger the undivided

fuel load, the greater the risk.
High-rise rack storage buildings have
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assoclate
arehouses are

a1l of the concerns ‘
buildings, and more, Mega-W .
erati the country, driven LI
proliferating across the € ;
part by the global supply ¢h Qahany
our favorite stores stocked w1tl'.1 our favo 3
supplies. Many times these high-r1s€ mc.:d
storage buildings arc in rural areas to avol

the congestion ~ssociated with urban 'trafﬁc,

but they can be found virtually anywhere.

The rack storage systems in thes
ing are high-tech computerized marvels.
One of the goals of the designers of these
systems is to maximize usable storage space

by minimizing wasted space. As a result,
aisle width that is so critical for firefighter

access, as well as to serve as a natural barrier
to fire spread, is minimized. Some design-

ers have even Cres

ted track-mounted “Ck
that are movable and can !ac packed oy
together when access 1O th.el.r contentsiyy |
needed. Asa result, accesenbtlft‘y in the Ve
of an emergency call be a s.er%ous Pmbl‘»‘m, :
The height of these buildings is a“Othe,? % desigﬂ
big concern. Many rack storage systen ™ (he sprllﬂ
are in the 45- tO 50-foot range, tbe equiy; | |
lent of a four- 1O five-story building, Whe,
one considers the fuel load of the contepy’
of a four- tO five-story warehouse with
400.000-square-foot floor plan, stacked e
tically and undivided by floors or WE}US, the |
enormity of the fire problem comes intofo.
cus. Then consider that some of these rac
storage facilities exceed 100 feet in height!

in addition, many of the rack systems:
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- robotic mechanisms to stoc
l,'it’"‘) ites. Automated equipment places
bht’ stock in the racks, and in turn picks thé
G when 1.1ecded, d<.31iver'mg It quick]
;lwamng delivery ve?llcles. Some of these
e resemble high-tech robotjc fork
ifis that are on a track suspended from the

lling posing yet another collapse hazard

can Sprinkiers
¢olve the Problem?

Virtually all of the warehouse buildings
., question are sprinklered and many use
-rack sprinkler systems. However, the ba.
jc design premise of most systems is that
he sprinklers function to control the fire,

k 'dnd re-

* it that final extinguishment and overhay]

Jill be carried out by manual firefighting
1ews who will enter the building.

The obvious problem with that assump-
ion is that the risk profile of these mega-
wvarehouses dictates that firefighters take an

. traordinarily cautious (usually defensive)

pproach. Assuming all occupants have ex-
ted the building, there is no life hazard. The

uge floor areas, narrow aisles and possibly

. teacherous floor layouts pose a potential
" trap for firefighters even under good condi-
* tions. Under zero-visibility conditions with
L ifire of unknown intensity potentially im-
P pcting the structural stability of the build-
£ ing as well as the rack systems, a slow and
§  (eliberate approach is clearly warranted.

§ Solutions

During the course of the Fire Protec-

P tion Research Foundation’s brainstorming
P wssion, it became obvious that the solu-

P tion: needed to come from a variety of
b sourc s, These include sprinkler designers,

‘ alarn system designers, warehouse design-

| &5, 1k managers and firefighters. Among

§ thep ssible solutions were:

| Sprinkler systems must be designed
0 completely extinguish fires in such occu-
pancics, The primary drawback is the high
st of such sprinkler systems. In addition,
tmay not be feasible to redesign existing
acilities, so that improved sprinkler sys-
ems may only be viable as an option on a
Qoing-forward basis for new construction.
2. The incident commander (IC) re-
P Onding to an alarm in such a building
eeds better information on fire conditions
0 that better tactical decisions can be con-
dereq Through more advanced detection
4 alarm systems, the IC would benefit
E "M knowing how many sprinkler heads
ad dCtivated (tO he]p determine t.he extent
- the fi e), which heads have Jctivated (tO

hel

P determine the location of the

A | 2009

+ l
i

the ceil; S5 ’
it th(f;ltlrnfcttﬁ?:\i)z:mure (to help determine
question), The
solution is the s

3. Develop
tems that yse
equipment yse

f
\

ability of the roof was in |
Primary drawback of this
4ne as suggestion 1 above.
robotic extinguishing sys-
Shf same technology and
| . O mmanage inventory to
S::tvoe;tﬁitg?gl};s;l}ing agent c.lirectly toythe
. lechnological issues must be
Overcome for such a sofution to be viabl
not the least of which is whet] 0 l ; V 77
T finehin e . b;:' c(zi .1e1 the system
fire it is intendedpto Sy Rl
extinguish.
figh t4e.r 1:’:211::? dinesa-wrare.lzl(.)usfzs more flre—
for better andy s}il S mg ’W]der oy
aler accessibility; pre-po-
sitioned equipment (such as fixed deluge
guns with enough capacity to complete
extinguishment); sufficient access points so
t!lat firefighting crews can access any por-
tion of the building without having to go
In more than 50 to 75 feet from an exterior
exit; and built-in ventilation systems that
firefighters can control as needed.
>. Develop realistic entry parameters
- conditions under which firefighters can
safely enter and operate in these structures.
These parameters would help ICs deter-
mine when an entry can be attempted and
when it should not, as well as help building
designers create buildings and rack systems
that are based on a realistic assumption
about fire department capabilities. Exam-
ples of the entry parameters needed are: the
maximum rack height that firefighters can
realistically be expected to overhaul and
extinguish; the maximum distance of any
point in the warehouse from an exterior
exit, and minimum aisle width to allow safe

entry, egress and operations.
6. Train firefighters to identify such

structures, develop safe operational plans
and use safe tactics while operating,

Conclusion

Fires in high-rise rack storage build-
ings pose 4 serious hazard to firehghters.

b6t e i
These buildings are proliferating throug
out the country. The NFPA and the FPRE

are working to help understand anc.i ad-
dress this 1ssue. Additional research is be-
ing proposed to help better unde.rstand. and
define the problem, as well as investigate

the feasib

ility of some of the solutions. We
o help us with your ideas

The Public Fire Protec-
visi the NFPA will post peri-
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