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Agenda

• Gypsum Mineral 

• Types of Gypsum Cores and Their 

Applications

• Test Standards for Wall and Ceilings

• Common UL Designs and Acceptable 

Variations

• Repairs of Gypsum Wallboard



Gypsum Mineral

• Calcium Sulfate Dihydrate
– CaSO4

.2H2O

• 20% water by weight

• Two forms
– Natural

– Synthetic (Recycled)



Natural Gypsum



Synthetic (Recycled) Gypsum

• Recaptured Gypsum from Flue Gas 
Desulphurization



Gypsum Calcination

Dihydrate (Rock)

Hemi-hydrate (Plaster)

Heat

CaSO4- 2H2O

CaSO4- 1/2H2O

Water



Gypsum Properties

• ASTM E 119 

• 2hours of exposure equals 1850o F



1” back  950o F

Gypsum Properties



2” back  220o F

Gypsum Properties



4” back  180o F 

Gypsum Properties



6” back 130o F

Gypsum Properties



System Fire Rating

• The system of 
components 
determines the fire 
rating!

• A single piece of 
gypsum has no 
rating!



• Regular (ASTM C1396 Defined)

• Type X (ASTM C1396 Defined)

• Proprietary Enhanced (Non-defined, often called Type C)

Gypsum Core Types



Panel Core Comparison

• Simple Test @ 1850o F 

• 13” x 13” x 5/8” Panels

• Regular, Type X & Type C Panels

• 12lb - 9oz. loading



Test specimen







Significance of Test

• Regular  Type X  Type C

• Specify panel type per the published design

• Panels MUST be installed per the published design



Passive Protection - Compartmentalization



Wall Fire Test

• ASTM Test Procedures (E119)

• Aspects of fire test

1) Heat transfer

2) Structural integrity

3) Hose stream – structural integrity

• A single piece of gypsum has no fire rating



Wall Testing Furnace



Standard Time-Temperature Curve
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Wall Assembly Prior to Test 

– Fire Exposed Side



Wall Assembly After Test 

– Fire Exposed Side



Hose Stream Test



Ceiling Fire Test

• ASTM Test Procedures (E119)

• Aspects of fire test

1) heat transfer

2) structural integrity



Floor/Ceiling Test Furnace



Floor Ceiling System 

- Prior to Test



Floor Ceiling System 

- After Test



Gypsum Assemblies

U419 - 1 Hour (U465)



Gypsum Assemblies

U419 - 2 Hour (U411)



Gypsum Assemblies

U419 - 3 Hour



Gypsum Assemblies

U419 - 4 Hour



UL Design No. U419



UL Design No. U419



Gypsum Association GA-600



Classified by UL

▪ Can be used in any 

assembly where 

SLX panels are 

listed

UL Assemblies

▪ U415 1-4 hour rated 

shaftwall assemblies

▪ Unsupported 

horizontal butt joints

▪ U336 2 hour rated 

area separation wall 

Cross-Section of Elevator Shaft Assembly

Shaft Walls



Area Separation Walls

Area Separation Wall 
Cross-Section

Multi-Family Fire Resistance

▪ Designed for townhouses that share a 

common wall

▪ Up to 4 stories 

▪ Allows for collapse of fire-exposed 

construction while maintaining integrity 

of unexposed side

Gypsum Liner Panels

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://greathomesofcharleston.com/property/townhouses-for-sale-listings-mls&ei=VlQ-VeTlBcu1yASGrIDIAQ&bvm=bv.91665533,d.cWc&psig=AFQjCNG_6uBMVxyVvvv3-IIKT6osSwW_sQ&ust=1430234526581525


UL Design No. U493

• Unique Chase Wall Design

• No connection of opposite studs

• Acoustically better



Influencing Factors
FRAMING MATERIAL DEPTH

FIRE SOUND
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Influencing Factors
FRAMING MATERIAL THICKNESS
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STC

25 ga.
(18 mil)

20 ga.
(33 mil)

16 ga.
(54 mil)

25 ga.
(18 mil)

20 ga.
(33 mil)

16 ga.
(54 mil)



Influencing Factors
FRAMING SPACING

FIRE SOUND
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Stud Spacing



Influencing Factors

FIRE SOUND
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SCREW SPACING



Influencing Factors

FIRE SOUND

Gypsum 
Panel Layers1 2 3
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Gypsum 
Panel Layers1 2 3

GYPSUM PANEL LAYERS



Dos & Don’ts
DO
– Add layers of gypsum

– Add fibrous insulation to walls

– Add resilient channels to walls

– Add materials on top of the flooring system

– Add sheathing (e.g. plywood) within walls

DON’T
– Don’t add insulation to floor- and roof-ceilings 

without consulting published design

– Don’t add spray foam insulation to walls or 

ceilings without consulting published design

– Don’t construct steel stud chase walls with a 

common runner



Repairs

• Simply covering a hole or damaged area is not a repair

• Repair procedure must take into consideration:
– Size of the affected area

– Hourly rating of assembly

– Framing: type, size and spacing

– Gypsum: type, number of layers and orientation

– Accessibility: Can the repair be made from both sides?

– Other: fastening method, location of repair, etc.

• NFPA 1:
– 12.3.3.2 Where required, fire-rated gypsum wallboard walls or ceilings that are damaged to the extent that 

through openings exist, the damaged gypsum wallboard shall be replaced or returned to the required level of 
fire resistance using a listed repair system or using materials and methods equivalent to the original 
construction.

• Must contact manufacturer to verify listed repair method



Repairs

• GA-225 – Repair 

of Fire-Rated 

Gypsum Panel 

Product Systems



Repairs – Small Surface Patch



Repairs – Small Flush Patch



Repairs – Large Flush Patch
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Questions??

51



Thanks for Attending!!!
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