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Redefining Hybrid Construction

BY BRIAN CRIMMINS

HE TERM “HYBRID CONSTRUCTION" '8

used too often and inaccurately.

Most fire departments classify
building construction in accordance
with National Fire Protection Associa-
tion (NFPA) 220, Standard on Types of
Building Construction, which sets forth
the following classes: Type I (fire resis-
tive). Type II (noncombustible), Type I
{ordinary), Type IV (heavy timber), and
Type V (wood frame). NFPA 220 does
not, however, provide any official classi-
fication for hybrid buildings. In responsg,
several authors have propesed creating
an unofficial sixth construction type for
all buildings that fall outside of the five
traditional classes. This is insufficient
because there are toa many varieties of
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(1) Photos by author.

hybrid buildings and too many unique
hazards in each of these buildings. 1
pelieve that hybrid buildings should
actually be cazegorized into one of two
subclasses, the “hybrid addition” and the
“true hybrid,” and better labeled with

sl relevant construction information in
preincident plans.

Previous Research

In Brannigan's Building Construction
for the Fire Service (Fifth Ed), Glenn
Corbett and Frank Brannigan state that
nybrid buildings are those that do not
fall into any of the five aforementioned
construction types and “incorporate
mazorials of more than cne type, such as
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the use of wooden beams and steel col:
umns." In The Art of Reading Buildings,
John Mittendorf and Dave Dodson cite
building codes that allow "occupancy
separation” or different types of con-
struction for different cccupancies with-
in the same structure.? Gregory Havel
describes hazards and safety precautions
for fires in both newly constructed and
clder renovated hybrid buildings. Havel

- gtates that “building code officials ...

classify [hybrid buildings] according e
the most combustible compaonents thas
are used.”

Given the wealth of research on this
matter, we can make certain statements
about hybrid buildings. First, the term
“hybrid construction” is an unofficial
designation that is not
recognized by NFPA 220
or model building codes.
Second, hybrid construc-
tion "combines various
NFPA 220 construction
types into one structure,
or ... does not {it into any
NFPA classification ...."
(2) Third, building codes
allow for the construction
of hybrid buildings and
may require fire separation
barriers between different

types of construction and the installaticn
of automatic fire sprinklers.

Firefighter Risks

Hybrid buildings will not behave
the way we expect them to under fire
cornditions. Expect hybrid buildings to
have void spaces that will allow the fire
to spread unseen throughout a structure,
unprotected lightweight steel that will
collapse with short-term exposure 10
Leat and fire, and lightweight trusses or
manufactured lumbear that will also ¢ol-
lapse early in fires. Farther, we must an-
ticipate poor construction practices such
as inadequate firestopping and drafts-
topping between areas of a building that
should have fire-rated separations. Alse,
any repairs and alterations may involve
illegal noncompliant modifications to
hybrid buildings that compromise the
gypsum board, 1emove steel fireproof-
ing, obstruct sprinklers, or otherwise
diminigh the fire protection. To be clear,
fires in hybrid buildings will likely spread
faster and result in collapse earlier than
fires in traditional buildings.

Redefining Hybrid
Construction and Preplanning

The term “hybrid construction”
communicates very little about the
actual hazards present in a building.
Whereas Types [ through V construc-
tion serve as categories for firefighting
concermns (e.q., the building’s ability to
resist collapse in & fite, the combusti-
bility of the load-bearing members, the
presence of combustible voids, and the
level of compartmentatization), the term
“hybrid" does not provide this specific
construction-related information, The
term "hybrid construction” only serves
as a catch-all phrase for nontraditional
buildings.

Some of the uncertainties “hybrid con-
struction” creates include the following:
« Do renovations that replace dimen-

sional lumber with lightweight mate-

rials turn a traditional building into a

hybrid?
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Hybrid Construction

» When one unprotected steel beam is
added to a traditional Type T1I building
for support, does that now make the
gtructure a hybrid?

s [f steel lintels are used above windowis
and doors ona Type Il or a Type V
structure, must the building be rede-
fined as a hybrid?

» Do Type III buildings with steel lintels
belong in the same construction cate-
gory as a Type II building built over a
Type 1 parking garage?

Clearly, this issue is complicated,
and fire officers must decide how their
department will address such questions.
Without clarity on these issues and with-
out detailed preincident plans, firefight-
ers will respond to incidents unaware of
the hazards they will face.

Begin by distinguishing between light-
weight construction and hybrid construc-
tion. Lightweight construction poses
a significant threat to firefighter safety
because the engineered lumber, the light-
weight trusses, and the unprotected steel
are all susceptible to early collapse under
fire conditions, often without warning.
Hybrid construction, however, poses ac-
ditional risks. Hybrid buildings combine
the hazards and firefighting tactics of two
or more censtruction types.

The next important distinction is to
determine if a hybrid building belongs to
a sub-class that I refer to as the “hybrid
addition.” This is when different con-
struction types are present in different
parts of the same building. This concept
is similar to the phrase "occupancy
separation” that Mittendorf and Dodson
describe. The key here is that during a
fire, tne incident commander (IC) can di-
vide the building into separate divisions
{within the incident command system)
for each distinct area. In this case, the
IC can compartmentalize hazards and
risks. For example, Type Il buildings are
occasionally built above Type I parking
garages. Also, older Type Il buildings
often have a Type V addition added
decades after construction. Firally, in my
jurisdiction, an old Type IV factory was
converted into a commercial building
and modified by constructing both Type
I and Type Il additions in ditferent parts
of the structure.

Photo 1 shows a “hybrid addition ”
This Type 11l bowstring truss building
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was originally built as a bowling alley
and was converted decades later into

a strip mall. During the conversion, the
ariginal Type 111 building doubled in size,
with the addition constructed of Type

11 noncombustible matetials—masonry
walls and an unprotected steel truss

toof. Today, the original structure and
the addition appear as a single unit.
However, during a fire in this structure,
the concerns, the hazards, and the opera-
tions in the Type 11l area will be different
from those in the Type I area. The best
practice to ensure firefighter safety is to
label this structure as a “Type I {bow-
siring truss) with a Type Il addition.” In a
fire at this location, the IC can potentially

Firefighters will have
difficulty in determining
the exact location of fire
and the most appropriate
firefighting tactics.

split operations in the building into two
separate divisions and instruct crews on
comcerns relevant to their division.

Another concern with the “hybrid
addition” is further modification. Specif-
ically, what happens when the occupant
of the original Type 111 structure expands
its business intc part of the Type I
structure? At this point, the occupant
will likely attempt to open up areas that
should have fire-rated separaticns. As
a result, two distinet buildings will be
fully combined into one. A fire in this
modified structure will have significantly
greater fire spread concerns and collapse
hazards. Firefighters will also have a
difficult task of determining the exact
location of fire and the most appropriate
firefighting tactics.

The other subcategory of hybrid build-
ings is the “true hybrid.” This type of
building also falls outside the traditiona:
five construction types but in a different
way. The true hybrid uses load-bearing
materials consistently. There is no way to
divide one style of construction from an-
other. This building may have {as Corbett
and Brannigan state) “wooden beams
and steel colamns,” but they are presen:

throughout the entire structure. Insteac
of unprotected steel beams added 10 one
part of a Type 11l building, steel beams
are installed throughout the building.
Photo 2 shows an example of a "true
hybrid” building. The entire structure,
built in 2014, is constructed of reinforced,
cast-in-place concrete supported by
unprotected steel trusses. Unlike a hybrid
addition building, this structure cannot
be separated into Type I and Type II
divisions because the entire building is a
~Type I/Type I true hybrid.” Firefighting
in this building would be unique from
firefighting in the building in photo 1. The
distinction is that in photo 2, the concerns,
the hazards, and the operations are the
same throughout the entire building, and
the IC must inform all members of same.

The rigk of overusing and misusing
the term “hybrid construction” is that
companies operating at a fire will be un-
familiar with the hazards and construc-
tion features of the building. To better
understand and address the risks of
hybrid buildings, fire officers must define
what hybrid construction is and provide
detailed preincident plans. Preincident
plans should distinguish lightweight
from hybrid structures and subcategorize
hybrid buildings as either a "hybrid addi-
tion” or a “true hybrid,” based on the style
of construction. The "hybrid addition” is
comprised of two or more unique NFPA
220 construction types under the same
roof, The distinct construction types may
he separated into different occupancies
or combined into one. By contrast, the
“true hybrid” uses a nontraditional mix-
ture of construction materials throughout
the entire building.
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