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Ordinary type Il Construction
Photo by: Warren Fuchs Brooklyn Dispatcher
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First interstate Bank Building (Los Angles ) Fire resistive typel construction ( believe it or not!)
Photo by: New York Board of Underwriters
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Structural Fire Spread

Most fires start in the contents of a building. E@ample, a smoldering cigarette starts a fire in a
stuffed chair or mattress. But if the flames arequockly extinguished while in the content phase;
they will extend to, and throughout the structlirspreads throughout concealed spaces, poke th
walls, common roof or attic spaces. Sometimes al@mg the outside of the building. Extinguishing a
structure fire, is much more complex than quenchirgntent fire. The concealed flames must be
located and cut off, in addition to extinguishihg toriginal content fire. To do this effectivelydi
officers must know the various ways fire can sprisadughout a structure. We study our local
building codes and construction techniques. Btit@iscene of a fire we cannot expect to know every
construction detail of a building. However, we skicknow the basic construction types in our
community, and we should be able to associateuhaiig building with one of the basic construction
types. If we can do this, we can determine apprat@hy how a fire may spread.

Five types of construction and Fire Spread

There are five basic groups of building construttised throughout the United States. We should
know them. Each one has a fire-resistive weakedsish results in a reoccurring fire spread
throughout its structure. By knowing how a fire cgmead, it helps us extinguish the fire quickig
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most important protects firefighters from becomirapped by fire, killed or injured. All buildings i
America can be associated with one of five bagpesyof construction, identified by Roman numerals
in building codes and by engineering schools thhowg the nation: fire-resistive (type 1), non-
combustible (type II), ordinary (type Ill), heavyrber (type IV) and wood-frame (type V). All
buildings are not created equal. Some building ttaogon types burn much more readily than others
do. When we size-up a building's fire hazard, wethaok at both its contents and its construction.
Both the materials stored inside a building andntiagerial the structure was built with add fueato
fire. However, when the building is vacant or tleatents are non-combustible, then the structure
presents the main fire hazard. The five basic coasbn types are arranged in a scale based on the
amount of combustible material used in their cartdion. For example, a type | fire-resistive bunlgli
has the least amount of combustible material istitscture; a type V wood-frame building has the
most. In addition to the relative combustibilitytae five types of construction, fire officers shbu
know specific fire spread problems inherent in efgple. These recurring fire spread hazards increase
our firefighting problems. The following are reang problems which allow fire to grow in each one
of the five basic types of building construction:

COMBUSTIBILITY OF STRUCTURES

CONSTRUCTION TY PE----nnmmseemmmmmeemmmmmeenne- RELATIVE
FUEL LOAD SCALE

Type | (fire resistive) Least conbustible
Type |l (non-conbusti bl e)

Type |11 (ordinary)

Type |V (heavy tinber)

Type V (wood frane) Mbst conbusti bl e

Fire-resistive construction (type I) was originally designed tmtain fire inside the building to one
floor. This concrete and steel structure, calleel fesistive when first built at the turn of theaey,

was supposed to confine a fire by its construcfimday, that is no longer true. Fire does spread
several floors in a modem fire-resistive buildidgspite its steel and concrete structure. Two aa®nu
by which fire and smoke can spread throughoutearésistive building are by central air conditianin
ducts and by auto-exposure, a term used by thedingce to describe flames extending vertically
from window to window. Central air conditioning $gms are used in fire-resistive buildings occupied
as high rise office buildings and hotels. Thesdéesys may serve the entire building with cool air in
the summer and heat in the winter. A system ofslacts as a network to supply this conditioned air.
These ducts, unfortunately, allow fire and smokspi@ad throughout a so-called fire-resistive, type
constructed building. Fire or smoke in a room reeiesh air intake or return air duct will be sutke
into the air conditioning system and be pumpedughout the structure. Air ducts of a central air
conditioning system penetrate every fire barriethetype | building. Ducts pierce the walls, flspr
partitions and ceilings. One such fire in a Neviadegel resulted in the deaths of 85 people becdese t
central air conditioning system pumped deadly sntbk@ughout the burning building. There was no
smoke detector inside the air conditioning systesighed to shut down the system when a fire
occurred. So, the first action taken by fire officecommand of a fire inside a fire-resistive bing
should be to order the air system shut down. Aufmesure, the vertical spread of flames from
windows below to windows above, is another way $ipeeads throughout a type | building. Flames
erupting out of a heat-shattered window can madtlaneak the glass window directly above. Once the
window above is broken and falls away, flames aa#ereand ignite ceiling tile, curtains or furnishg
Even if the windows do not melt or break from h@agmalleoncealed space between the exterior
and the end of the floor slab can allow verticakap of fire and smoke from floor to floor abovel:
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near a window. To combat fire spread by aexposure, the officer in command should order auak
master stream into operation. A water stream cam dbwn auto-exposure fire if it is within the réac
of the aerial ladder. A water stream directed agjahre spandrel wall the exterior wall betweenttE
of one window opening and the bottom of the winddwve can slow down fire spread. An aerial
stream should not be directed into the flaming wwadf firefighters are inside. The stream should be
directed against the exterior spandrel wall. A 1@dt-aerial ladder may be effective extinguishing a
fire deep inside a burning floor up to 100 feetirstreet level. Depending on the height of eacbrflo
in the building, this fire extinguishing ability mae the 10th floor if the height of each floorli2 feet
or the 12th floor if each level is 10 feet; or ogthe 15th floor if each level is eight feet. (Note
Commercial building floors are 10 or 12 feet frdwof to ceiling in height and residence building
floors 8' heights.) An aerial ladder master streaay stop vertical fire spread from auto-exposure at
much higher levels. The stream does not have tetpae the floor interior; it simply must reach the
spandrel wall and spray the exterior surface obin&ling. An aerial stream nozzle 100 feet above
ground level directed at a 75-degree angle cowddhréo the 15th floor of a modem high-rise fire
resistive building.

Non-combustible (type Il) constructed building has a differentugag fire spread problem: fire
spreads on the roof deck.. A type Il building hekor concrete walls, floors and structural
framework; however, the roof covering is combustjlii burns and spreads fire. The roof covering of
a type Il building can be a layer of asphalt waterofing, with a combustible felt paper covering.
Another layer of asphalt may be mopped over thepfgber. A combustible foam insulation may be
placed on top of the asphalt, and another layasphalt mopped over the foam insulation. Whene
occurs inside a type Il building, flames risinglie underside of the steel roof deck may conduat he
through the metal and ignite the combustible rasering above. Conduction is the transfer of heat
through a solid. The asphalt, felt paper and foasalation may bum and spread fire along the roof
covering. After a fire has been extinguished insidgpe Il building, the officer should go to theof
and examine the roof covering directly above fdeesgion. If necessary, a hoseline should be
stretched to the roof for extinguishment. Modenpetyl and type Il buildings have combustible ?
membrane? roof coverings which are more combudtiale the asphalt roof covering.

Ordinary constructed (type Ill) building is also calledrick-and joist structure. It has masonry-
bearing walls but the floors, structural framewartd roof are made of wood or other combustible
material. Ordinary construction has been descriyesbme firefighters as a "lumberyard enclosed by
four brick walls." The major recurring fire sprepbblem of type 11l construction is concealed spgace
and poke-through holes. These small voids, crexacelsopenings through which smoke and fire can
spread are found behind the partition walls, flaord ceilings. Concealed spaces are created by wood
studs, floor joists and suspended ceilings. Pokauthh holes are created by small openings for
utilities. These small openings around pipes arrdsaallow fire to spread into concealed spaces.
Flames can spread vertically several stories aebwotally to adjoining occupancies inside concealed
spaces. The largest concealed space is the cockihndtroof space, above a top floor ceiling and
below the roof deck, is large and can sometimesnekbver several buildings. A fire in a cockloft or
roof space extending over a row of three or fourdes or stories can destroy the entire row of
structures. Fire spreads inside concealed spaaesypt Il building by convection. Convection et
transfer of heat by fluid motion, such as by ailigor gas. Heated fire gases and flame in a coedeal
space can travel upwards several floors and breaik@ cockloft. When firefighters search for
hidden fire, and must open walls and ceilingsnad it and extinguish it, they should remember this
fact and try to cut off the rising fire. For exampif you discover fire in a floor, open up the lval
above it. If you discover fire in a wall, open Unetceiling. If you discover fire in a ceiling, opep the
baseboards on the floor above it. By doing thisweation currents of flame and heat can be cut off
and revealed so they can be extinguished.

Heavy-timber (type IV) construction is sometimes called "miinstruction” because it was the type
of structure used at the turn of the century toseaextile mills. These buildings have masonry s\
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like type Il buildings but the interior wood costs of large timbers. The floor and roof are plank
board. In a heavy-timber building a wood columnra#rbe less than eight inches thick in any
dimension and a wood girder cannot be less thaimehes thick. One difference between a heavy
timber building and ordinary construction is thateavy-timber building does not have plaster walls
and ceilings covering the interior wood framewadrke exposed wood timber girders, columns, floor
beams and decks, if ignited in a fire, create |laagkated heat waves after the windows break dwing
blaze. If a fire in a heavy-timber building is rottinguished by the initial attack, a tremendous
conflagration with flames coming out of the window spread fire to adjoining buildings by

radiated heat. A fully involved type IV buildingrcareate a conflagration. As the fire grows,
apparatus will have to be repositioned away froertidiated heat waves. Large water supply sources
must be located and master streams set up to pretaddy buildings. A collapse danger zone must be
designated to protect against a building collags@ect the floors to collapse first and then thésva

to push outward falling into the street.

Wood-frame (type V) construction is the most combustible @& tive building types. The interior
framing and exterior walls may be wood. A wood-feahuilding is the only one of the five types of
construction that has combustible exterior wallfieW sizing up a fire in a wood building, the ougsid
walls must be considered for the fire spread. Fsaoam spread out a window and then along the
outside wood walls (in addition to the interiormfispread). To combat fire in a wood-frame building,
an officer must position a hoseline or master streatside the structure in addition to the attack |
inside the structure. Outside streams must starat bytinguish exterior siding fire from spreadiog
adjoining structures.

L essons lear ned

Knowledge of building construction can assist a @fficer in his size-up and make the firefighting
actions of locating, confining and extinguishingtaucture fire more effective .

NEWSLETTER QUESTIONS

Questions April Newsletter

1. True or False

A modern fire resistive, type I, constructed builglwill confine a fire by
its construction.

Answer

2. Two avenues by which fire and smoke can sprieaaigjhout a fire
resistive building are:

A. HVAC system and auto exposure
B. Exterior siding an auto exposure
C. Cockloft and auto exposure

D. Roof deck and auto exposure
Answer

3. The definition of flames spreading from windoeldw to window above is
called:
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A. Radiation fire spread
B. Conduction fire spread
C. Auto exposure

D. Adjacent exposure

Answer

4. A spandrel wall is defined as:

A. The exterior wall to the side of a window

B. The exterior wall where the opening is locate

C. The exterior wall between the top of one windmening and the bottom
of the window above

D. None of the above

Answer

5. The most common avenue of fire spread in amarg constructed
building, type Ill is:

A. The combustible roof deck
B. Concealed Spaces

C. Exterior siding

D. Conduction

Answer:

6.The only construction type that can spread fioegthe outside
combustible exterior surface is:

A. Type |
B. Type ll
C. Type I
D. Type IV
E. Type V

Answer
NEWSLETTER ANSWERS

1. False; 2. A; 3.C; 4.C:5.B:6. E

To use this newsletter for training in firehouse:

1. Read the newsletter.
2. Print out the newsletter.Copy for each firefighter.
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3. Use bold print as key words for training presentation.

4. Use questions for discussion.
5. Use questions to test firefighters.

Portable Document Format (PDF) is the open de fstetadard
for electronic document distribution worldwide. Yaull need Acrobat Reader to view these files.

| If you don't have "Adobe Acrobat Reader" you can download it for free here |

[Return to Main page]
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