. Building Materials

San Diego cul de sac demonstrating house to house spread
independent of landscape conditions. Photo US News and
World Report.
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Case Study: Cedar Fire

Houses marked in
otange burtned down.

Based'on the concept of
defensible space, houses
1"and 2 should not have
burned down because
they were hundreds of
feet away from the actual
fire.

Sources indicate embers
ignited the roof of one
which in turn ignited its
neighbot.




Systems
Approach

A Systems Approach

s No one factor should be singled out.
Rather, a combination of factors
conttribute to catastrophic structure losses;
1.e., the common denominators



Ignition Resistant Structural

Components
Roofs
Eaves &
Ventilation 9\

Exterior wall ratings and materials
Fite tesistance of doots

Windows

Skylights

Rain gutters and. downspouts
Projections (decks, patio covetrs, etc)
Internal Fire Sprinklers

AWNings, canopies
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v Class “A”’, non-combustible roof
assembly with edge protection

v Constructed of ignition-resistant
materials

v Protected eaves
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Features

v Fire-resistive landscape (well-
maintained)

v Dual pane or tempered glass
windows

v Ptopetr spatk atrestets



Roofing Systems Overview

Above: Ranger station with wood shingle roof.
Below: Wood shingle fire, Canada.

Most vulnerable part
of the house

Wood is no good

Tile needs complete
system to be effective
(cap sheets)






Construction Roof Problems

= Covering combustibility

= Assembly combustibility & integtity

= Rain gutters and debris

= Entrance of Flames or firebrands between roof deck and

coveting
Prevent fire from entering into the interior of
the structure from the roof assembly.

Limit spread of fire
beyond area of

]
_ I
direct flame
impingement

Prevent production of firebrands

.‘. Prevent roof edge ignition

Prevent ignition
between roof deck
and covering




Construction Roofing

Combustible toofs are
NOT permitted.

= P~ Untreated wood
& shake shingle
. § X A "b:'é‘-“
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Roofing must be
comprised of
Class-A assembly,
fire-resistive
materials like tile,
slate, cement,
asphalt, ot metal.

11






Roofing

A Class “A” roof can be obtained 0%

covering alone (the part you can see), ot
as an assembly (the underlying materials):



Class “A” Rootfing

e AT LR

This fiberglass

asphalt comp
root has a Class
“A> rating, and
1S based only on
the covering...
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Roll Roofing

>

TYPE G3
SURFACED CAP SHEET
» ROOFING SYSTEMS

NTERS LABORATORIES, INC.®
XTERNAL FIRE EXPOSURE ONLY
= CLASSIFIED

External Fire Exposure Only Classified

When using
toll rooting in
a fire rated
assembly,
make sure the
material 1s
rated for
external fire
eXposure ...

15



Roll Roofing

Qualification by
Testng. Material and
yaierial-assemblies tested.
11 accordance with the
requirenIents of Secton
705 A shallbe accepred. for:
wse. when e resulis and.
Condiions of Hose tests are
mer. Lesting shall-be

Dberforyed by a resing

agency. approved. by e

State e Marshal or
wentified by an ICC-
ES/ICBO-ES reports

Facior

utuall
System
Approved

=
<




DensD el ¥61ass-fiber reinforced
gypsum board product




Roof Edge

Roofing alone
will not save
the structure.

Roots must
also have edge
protection,
like bird stops
Or cement
mud.

18



Edge
Protection

*Root Edge Protection
systems are also
designed to tesist
embetrs.

s 704A.2.5 Eave Protection.
FEaves and softits shall meer
the requirements of SEM12=
7/A-5or shall'be protected Dy
Ionition-resistant materials or
noncombustible construction

on the exposed underside.
19




Fire-Resistive Eaves:
Heavy Timber




Roof Eaves

*Open eaves and venting ate
commeon reasons homes
succumb to wildfite.

*Boxed eaves protect attic
spaces from flying emberts.

*704A.2.3 Eave Protection. Iaves and.
softits shall‘meet the requirerments
of SEM 12-7A=5 or shall be protected.
by ignition-resistant materials or
noncombustible construction on the
exposed underside.

21



Roof Eaves

*Boxed eaves protect
attic spaces from flying
embers.

* 704A.2.3 Eave Protection.
Eaves and soffits shall meet
the requirements of SFM 12-
7A-3 or shall be protected by
ignition-resistant materials or
noncombustible construction
on the exposed underside.

"aR 8 2004

Heavy timber, notice no vents
22



Vents — Fire Problem

Eite Problem

" Fntrance of flame into

Gable end vent or under structure

" Fntrance of embers into

|
]
& Ll . or under structure

i .‘. Vent blocks
! |
Drye C I

= =
. Weep screed -
Foundation p
openings

Prevent penetration from Prevent penetration from
direct flame impingement firebrand exposure







Venting

*Venting systems are
also designed to
resist embers.

704 A.2.5 Eave Protection.
FEaves and soffits shall
meet the requirements ol
SENM 12-7A-3 or shall be
\protected by ignition-
resistant materials or

oo Yer noncombustible
construction on the
exposed underside. 25




Attic & Undertloor Vents

Max. V4 screens
OnN vVents

[ BET v

i
I

i

5
I
W

T
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Venting

ILack of vents in
this open eave
construction
contributed to
this structure
being saved.

27



Strip Vents

ILocation of strip vent affects vulnerability of soffit area.

28



Strip Vents

Non-combustible soffit material

ILocation of vent very important!
Location of strip vent affects vulnerability of soffit area.

29



Venting

.

Roof Vents

30



Venting Roofs

New vent design currently approved by some local
jurisdictions in California. -



Venting

Slate and Tile

T'’he Harcon range of Slate and Tile toof
vents 1s comprehensive; vents are available to
match every known slate or tile, old or new.

32
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vents |

Turbine Attic
Vents with
ember and ash

penetrations

Venting

Turbine Attic
Vents should only
allow one way
direction rotation
and shall not spin
freely!

Venting systems
should be
designed to resist

emberts.
33



Venting

704A.5. 2. 1 Exterior Wall Vents.
Vent openings in exterior walls
shall resist the' intrusion of
flame and embers into the
Structure or vents shall’'be
screened with a2 corrosion-
resistant, Non-combustible wire
mesh with 7z inch (6:mim)
openings orits equivalent.

34



Chimneys

Spatk artesters with a 72”
screening are required.
Keep screens maintained!
Spatk artesters prevent

. fireplace embets from
T A igniting exterior

NGRS
i\ landscape and toofing

Nllllll“llllﬂ“‘l“-lml“lluﬂll
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Wall Problems

Eire Problem
= Wall combustibility
= Wall integrity

- .‘. Prevent production of firebrands

Limit the spread of fire to
other building components

Prevent fire from
gaining entry directly
through the wall
assembly

36



ST T T

FIRE STARTED
HERE

Exterior wall coverings. 15x/ejiorwall
coperings shatl-extend. frons e top.of- the

Joundation: o) tie 10of, and-terminate ar 2- i)
(50.8 1) nominal solid wood: blocking betieen
rafters at all roof overhangs, or.in. the case of >, KR g
enclosed. eaves, terminate at the enclosure. ——




Exterior
Siding
Structutes must be
comprised of ignition-
resistive materials non-
combustible material; heavy

timber, or log wall
construction.

Exterior wood siding is
not encouraged in
communities due to their
flammable nature.
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704A.3.1 General. Exterior walls shall be approved non-combustible or ignition-
resistant material, heavy timbet, or log wall construction or shall provide
protection from the intrusion of flames and embers in accordance with standard

SFM 12-7A-1. 38



Exterior Walls: Non-
Combustible

wood shingles vinyl siding
VS. warped from heat,

steel / aluminum siding no embers to ignite it
39



Fite Problem Door Assembly
= Door Assembly combustibility Pe]_‘f()]_’manCe

" Door Assembly integtity

" Jonition of doot interior
combustibles

]
[
" Door integrit .
g y Prevent failure due
to firebrand and
— debris impact
Limit radiant heat |i|.

transfer through door to
interior combustibles

Prevent fire from gaining
entry through the door
assembly

Limit the spread of
fire to other building

components

Z10)




Dootrs Do
Burn!

GAVIIAN FIRE
February 10, 2002

41




Door Assembly: Gatage Doots

Gaps in
assembly where
embers can
enters

What’s stored
behind the
door? Boxes,
papets, oily
other ignitable
materials?

42



Windows, Doors & Skylights

Thermal failure of window trim without loss of
the double glazed materials involved.

Window: glazing:
tempered or

dual glazed

(vinyl windows with
welded cornets)

Fire shutters on large
pictute windows

Doors:
solid ot tempered

Skylights:

tempered or Class ‘A’

43



Fitre Problem :
Window

= Window

Combustibility Problems

= Window Integrity.

= Jgnition of interior

Prevent failure due to

(010) mb 1S tible S g firebrand and debris

impact

" Glazing Strength
» Tempet (90% HR)
> Annealed - Standard

lazin ~_ /
g g Limit the spread of fire to
other building components Prevent fire from gaining entry
directly through the window

assembly

Limit radiant heat
transfer through
window to interior
combustibles




Windows

*Must be dual-pane ot
tempered glass.

sReduces the chance of
window failure from heat
and flames.

*Reduces threat of fire
1gNItiNg INtErior
drapes/curtains.

45



Windows

*Must be dual-pane ot
tempered glass.

sReduces the chance of
window failure from heat
and flames.

*Reduces threat of fire
1gNItiNg INtErior
drapes/curtains.

46



Vinyl Window Frames

Windows

*Must be dual-pane or

~ tempered glass.

*Reduces the chance of
window failure from heat
and flames.

*Reduces threat of fire
igniting interior
drapes/curtains.

47



Deck and Ancillary
Assembly

Limit the spread of fire to
building components or

other combustible materials P e 1’ f O 1' m an C e

—

Prevent production of .
firebrands 7/

= N

Rain Gutters shall

not contribute to
fire spread

Limit ignition of deck

materials and ancillary F 1rc Pr Oblem

Prevent structural 1 . -
failure of decks assemblies " Deck material integrity

= Material combustibility
" Material ignition

48



Attached Structures:
Decks, Fences, Trellises, Stairs

Non-combustible or
fire-treated wood
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Above: Fire traveled length of fence, broke rear
window, and entered home. 49



Communities
Development Standard
Guidelines Fencing

The first 5 feet of
tences and other
items attached to
the structure shall
be constructed of
non-combustible
materials.

—
Jp—_
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Communities
Development Standard
Guidelines Fencing
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Non-Combustible
fencing does not
become ladder
tuel for fire which
can ignite the
overhang.

51



Decks - Balconies
- Fences

by ) 1) | RS
R R
1 3

o

prOte_é;t-ed post -

Decks shall be constructed of Ignition-
Resistant Materials and pass the

performance requirements of SFM 12-
7A-4, Parts A and B.

52



Auxiliary
Structures

Communities Development
Standard Guidelines

Auxiliary Structutes ate evaluated
for a fire event (e.g. type of
combustible materials, size of:
structure, distance from house and
intended use). In addition, if
structure is more than 50%
covered, a Class A non-combustible
roof is required.

53



Auxiliary
Structures

Solar Panels - Pool Heating and
Power Supply

Solar panels located less than
20 feet to a combustible
structure shall'have a metal
frame; otherwise, the size and
type of materials of the entite
solar panel system will
determine the separation
distance to combustible
structures. 54



¥ 7/ Fire Sprinklets

= Designed as a “life
. safety” system for
residential fires.

-

Will slow ot even stop
the spread of fire if
embers enter the living
spaces of your home.

55



Alternative Building Materials

56



Alternative Building
Materials




Alternative
Building
Materials
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