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Learning Objectives

1. Burn Test Study (K&A Building Science & SCE)

2. Wildfire Hardened Displays - SCE Energy Education Center 

3. Parcel Assessment for Wildfire Hardening (PAWH) Form

4. Energy Impacts

5. Key Points and Final Thoughts



Learning Objective # 1

Burn Test Study



San Bernardino Regional Emergency 
Training Center

January 30 th, 2024



Goal

U-Stucco being installed.

ÅTo test ignition resistant & non -

combustible building materials as 

an advanced framed assembly to 

stand alone & survive the full 

duration of a fully involved 

residential fire in a high -density 

setting.

ÅStructures facing each other, not 

side by side.
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Residential Fires

ONSCENE.TV 

Å What is the average duration of a residential 

fire?

Å How hot is a residential fire?
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Residential Fires

ONSCENE.TV 

Å The average duration = 60 minutes

Å 15 minutes up to 3 hours

Å The average temperature = 1,600 ° F

Å Extreme fuels and winds = 2,000 ° F
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Burn Structure -

ÅNeeds to last 60 minutes

ÅProduce direct flame & radiant 

heat exposures of 1,600 ° F
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Burn Structure -

Å Conventionally framed 2óx6óx16ó o/c

Å Open eave

Å Vented attic

Å Wood siding

Å Insulated, drywalled and taped 

Å No defensible space

Å Combustibles in the 0õ-5õ zone around the 

structure
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Conventionally Framed

Å2óx6ó lumber 16ó O.C. 

(on center)

ÅMore fuel
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ÅOpen 

Eave

ÅVented 

Attic

ÅWood 

Siding
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Insulated, Drywall and Vinyl Window
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A lot of wood furniture!
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Å Standard wood 
door 

Å No defensible 
space

Å Combustibles in 
the 0õ-5õ zone 
around the 
structure



Hardened

Structure -
ÅAdvanced framing 2ó x 6ó x 24ó o/c (Less 

fuel)

Å Closed eave

Å Unvented attic

Å Non -combustible siding

Å Insulated, drywall and taped

Å 60-minute fire rated window

Å 60-minute fire rated door

Å Defensible space ðZone 0 (0õ-5õ)

ÅSSD 10õ from neighboring structure
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Hardened Structure - Construction

Advanced Framing 24óo/c Single 

Top Plate and 2 -Stud Corners Site-Built Trusses
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Hardened Structure - Construction

Fiberglass Batts & Mineral Wool
Drywall & taped for air seal
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SAFTIFIRST 60 min. Fire Rated Window 

Steel Clips Steel Square Tubing
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SAFTIFIRST 60 min. Fire Rated Window

Mineral Wool ðThermal 

Barrier

Gypsum Filled Aluminum 

Caps
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SAFTIFIRST 60 min. Fire Rated Window 

Interior View ðReady for 

Glazing Double -Pane Non -Operable
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SAFTIFIRST 60 min. Fire Rated Window 

Interior View 
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Unvented Attic and Enclosed Eaves
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Non -Combustible Exterior Siding & Roofing

Lathing

U-stucco: Single Coat     

(7/8ó-1ó R2 per inch)
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60 min. Fire Rated Door 

Intertek 1 -Hour Fire Door
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Steel Door Jamb



Standard Steel Fence

5õ  Tall K&A Fabricated Supports
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Standard Vinyl Fence

(5õ from each structure) 

Supports for the Vinyl Fence Free Standing Fence
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FR-Clear Coating or Paint: Red Taped Sections
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Fire-fighters ignited the mulch, 
vegetation & the pile of firewood 
around the burn structure with a 
propane torch. 

4 min. Burn Structure Ignites

The vinyl fence warped and then 
melted to the ground. It did not 
ignite. 

15 min. Vinyl Fence Melts

The window frame ignited and failed 
before the panes of glass failed. 

To be noted, the portion of wood siding 
that was painted with fire -resistant 
paint lasted for an additional 15 
minutes.

30 min. Window & Siding 
Failed 

This provided additional airflow to 
the fuels located inside the burn 
structure.

Temperatures reached 1,600 
degrees F and flame lengths up 
to 12õ. 

45 min. Door Failed

The burn structure collapsed 
towards the hardened structure due 
to uneven terrain. 

A steel fence or block wall would 
have helped prevent unnecessary 
exposure. 

60 min. Burn Structure 
Collapsed

Burn Structure Timeline
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VIDEO



Video:

Kliewer and Associates performs 

Burn Test for SCE
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https://youtu.be/VJKS_qSk9P4?si=eJ2hNJUi3e8pp1jU

https://youtu.be/VJKS_qSk9P4?si=eJ2hNJUi3e8pp1jU




10:47 am



11:18 am



Vinyl fence melts and does not sustain 

flame.
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FR-Paint & 

Coating

FR-paint provided 15 

minutes of protection.

Neither are approved in 

California building 

codes.
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We Did Not Anticipate

Å The burn structure collapsing towards the 
hardened structure.

Å Building materials may have to withstand 
impact. 

Å Steel fence or a concrete block wall. 

ÅWildfire events may have extremely high 
winds and debris that may fall onto or 
against your structures.
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Design met

the anticipated 

exposure.
Å Advanced framing 2ó x 6ó x 24ó o/c (Less 

fuel)

Å Closed eave

Å Sealed attic

Å Non -combustible siding

Å Insulated, drywalled and taped

Å 60-minute fire rated window 

Å 60-minute fire rated door 

Å Defensible space

Å SSD 10õ from neighboring parcel
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Forensic Study
1/8ó Layer on the 60min. FR-Door Contributes to Direct -

Flame Exposure to the Closed Eave.
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Observations

ÅEaves trap heat

ÅExtremely vulnerable 

to ignition

ÅRelatively easy to 

enclose with non -
combustible materials
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Recommendations

Å If attics are vented, use ember and fire -rated 

vents with 1/16ó-1/8ó openings. Options may 

include:

ÅStainless steel wire (looks like steel wool).

Å Intumescent firestop materials; Expands 

when heated which closes the screened 

openings preventing ember and direct flame 

exposure.

ÅReplaceable cartridge design.

ÅMetal louvers over the screen mesh prevents 

the screen mesh being painted over.
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60-Minute Fire Rated Door

1/8 -inch layer burned off. Fire Resistant Core
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1-Hour Fire Door (UL10C/NFPA 252)

Intertek 1 -Hour Fire Door

Aluminum threshold survived

(melts at 1,221 degrees F)



Steel Door Jamb

Timely galvanized steel door 
frame.

Fiber cement board 0.25ó 
provided a thermal break.
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Heat Transfer at the Hinges

Concentrated heat at 

the door hinges.

Critical Information  

Fiber cement & drywall 
withstood heat transfer.

Wood stud was 
scorched at steel hinge.
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Recommendations

ÅEnsure the steel door frame 
is installed over 
noncombustible materials 
such as drywall or fiber 
cement board.

ÅUse thermal breaks to 
prevent heat transfer.

ÅCaulk any gaps with fire 
rated caulking or 
intumescent materials in 
through -hole penetrations.
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Door Recommendations

Å60ð120-minute fire -rated door.

ÅHighest rating possible when 
fuel or structure exposures are 
less than 30õ (High-density).

ÅMust include the equivalent rated 
door jamb & weather stripping.

ÅIf steel, install ĳó fiber cement 
board between the steel door 
jamb and wood framing.
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Non -Combustible Siding 

& Roof: U-Stucco

Second burn test performed by placing wood 

directly against the single coat u -stucco (R2 

per inch)

Å Regular stucco R0.20 

Å Energy Efficiency (EE) gain
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Non -Combustible Siding/Roof: U -Stucco

Did heat transfer through? No damage
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