Regulatory
Frames...IBC

Issues affecting
superstructure

Professionals & Codes

Professionals are licensed with a societal trust
to protect the health safety and welfare of the
general public

To fulfill this public trust, builders, architects,
engineers and building officials have
developed performance guidelines for
meeting life safety obligations in the design
and construction of buildings




Codes...for every region

UBC - The uniform building code, published by
the International Conference of Building Officials

BOCA - The BOCA code, published by the
Building Officials Code Administrators

SBCCI - Southern Building Code Congress
International

These are mostly superceded at this time

A Unified Code

IBC 2000 - Written by BOCA, ICBO & SBCCI
will begin to be adopted during the year
2000, will resolve some of the regional code
differences & conflicts....except for..

NFPA - National Fire Protection
Administrators, authors of the fire code used
in most government funded projects.




The general idea of codes

Keep the building’s life safety
infrastructure intact long enough to
evacuate the building’s occupants
and allow fire fighters a relatively safe
environment to fight the fire... (limit
collapse during firefighting)

Key Strategies of the Code

The a building is, the longer it's
construction has to survive a fire...(to
give occupants time to climb down a
stair, In the first World Trade Center
bombing, it ftook occupants over three
hours to walk down 100 or so stories!)

The a building is in areq, the
longer it's construction has to survive a
fire...(to give occupants time to make
their ways to exits and evacuate the
building)




Key Strategies of the Code..2

The the occupants
are, the better the longer the
building’s life safety infrastructure has
to survive intact in a fire. So Hospitals,
Nursing homes, Asylums, prisons,
where the occupants are not free or
not able to walk out of the building
must be built to survive longer in a fire.

Implications

This means the better a building is
built, the bigger and taller it can be...
or that it can be used for less
ambulatory people.

Generally the code considers building
construction as falling into two
general categories, Combustible (can
burn) and Non-Combustible (can’t
burn)




Process

Most codes follow a similar process,
asking the designer to

* First categorize the kind of use planned for the
building into and

* Next categorize the
planned to meet the height, and area given
by the project’s program, site, and
conceptual design

* Next specify the quality of the construction in
the number of each assembly will
survive during a fire, based on approved tests
(U.L., Factory Mutual....)

Allowable Height & Area table

Most codes will have a table or matrix
listing the occupancy type on the left,
and asking the designer to read
across to the right to match up the
height and area allowed for that
occupancy with the projects
programmatic requirements.




Height & Area table

Area per floor
Non-combustible Combustible

*So in this example, a type B occupancy, with a design program requiring 40,000
square feet on a site small enough to require a 4 story building could be built like a
type IV HT building.

«If we only considered area per floor, the type V-A would work allowing up to 18,000
square feet per floor....but type V-A is limited to 3 floors in height so, we move left to
the next construction type, type IV-HT....but being heavy timber, its not so useful for
the office building, we move over to the left one more and find type I11-B which is big
enough per floor, and allows 4 floors. So we work to type Ill - B requirements.

Let’s see that again..

Non-combustible Combustible

*First, we look at the concept for the office building, in this case the
program calls for 40,000 s.f. and the site is driving a 4 story concept.

*Next we look at the type ‘B’ occupancy for office building




Step two...

Non-combustible Combustible

*Next, knowing the building will be 4 story and 40,000 square feet, we
know it is 10,000 square feet per floor.

*Checking the ‘A’ row in the ‘B’ occupancy we find that type V - A allows
18,000 s.f. per floor, plenty for our application

Step three...

Non-combustible Combustible

*Now we check the allowable height for Type V - A and find that it
allows 3 stories....not enough for our project.

*So we keep looking...




Step Four

Non-combustible Combustible

» We move to the left (the direction of more fire resistive construction)
and find type IV-HT allows enough area per floor (36,000) s.f. and
enough height (5 stories)

*But the HT behind the Type IV designation means we would have to
build out of heavy timber, which limits materials, opportunity for systems
integration, and acoustical qualities in order to preserve the fire resistive
nature of Heavy Timber construction.

*So we keep looking....

Step Five

Non-combustible Combustible

» Again we move to the left (the direction of more fire resistive
construction) and find type Ill - B allows enough area per floor (19,000)
s.f. and enough height (4 stories)

» So Type lll - B is our Construction Type for construction for the project.




The lowest construction type
allowed

Non-combustible Combustible

DXIXIXIX]

It is common to work the project into the lowest allowable
construction type when the architectural idea does not drive
the selection of the superstructure. This reduces cost and
provides a little more detailing flexibility during design
development

What does it meanee2e?

So it looks like Type Ill - B will work for us.
What does that mean in terms of the
materials for beams, columns, walls, roofs,
partitions and the fire protection of each?

In the IBC, Table 601 describes the fire
resistance ratings (in hours) for each building
element.




Ratings for construction types

«This table gives the required ratings for each construction element.

So even if the structural frame was
poured concrete (type 1 construction) if the floor was not protected, the weakness
of the floor in fire would drag the whole building down to a type IIB, IlIB or VB.
(where it may be too big, too tall, or the wrong occupancy to pass inspection!)

Ratings for construction t

*Now that we have a construction type selected (Il B), we need to
determine the required fire protection ratings for each element.

*Our Type Il - B construction shows 0 hours of protection required for
every building element except interior bearing walls
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Ethics, Morals, Conscience

So, not having a required rating for many of the building
components is good news and bad news.

Good news because all we have to do is maintain noncombustibility
and we meet the code.

Bad news because we know that the building structure can fail
pretty quickly during a fire. Steel begins seriously losing strength at
1200 degrees, and most fires hit 1600 degrees in the first 10 minutes!

So what to do, It's not hard to protect the steel with a layer of
drywall, and even though it's not required, it will help the columns
and frusses last longer.

Sprinkling can many times give the owner a reduced insurance rate
that can offset the cost of the system over the life of the mortgage.

What makes a rating?

The hours of protection
offered by fire protecting
materials to building
elelments have been
established by full scale fire
testing of various
component assemblies by
testing labs like UL, or
Factory Mutual.
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Testing to failure

FIRE RESISTANCE DIRECTORY

Fire Resistance Ratings—Continued
aavavasmas
A testing lab like U.L. will construct il
a full scale assembly to the :
manufacturer’s (who pays for the

test) specification.

Then U.L. will expose it fo fire on
one side, recording temperature,
deformation, smoke conftribution,
while loading the assembly to its
design load, until it fails.

U.L. reports the performance in its
fire resistance handbook.

Specifying

The tested assemblies are then available for
specifying by architects and engineers.

These specifications are very specific, U.L.
records the kinds of screws, any wire ties, and
in the assembly.

It is the position of U.L. that in the
specification would mean an unpredictable
level of performance in the field.

So what is specified must be what's built...but isn't
always.
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Specifics on Systems & Materials

As we review different construction systems
and materials we will make special note of
the code’s expectations for the
performance of those materials....and how
the design & construction industry meet the
performance requirements.
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