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Course Objectives

Upon completion of this course the design professional will be 
able to:

ÅDescribe classifying fire resistance boards

ÅDescribe classifying abuse and impact resistant gypsum 
boards

ÅExplain the new ASTM C 1629

ÅList gypsum system applications

ÅProvide a gypsum system cost analysis



The Fire Resistance of
Gypsum Board

Can be described using three distinct terms:

Å ñRegularò Core

Å Type ñXò Core

Å Type ñCò Core



άwŜƎǳƭŀǊέ /ƻǊŜ

All gypsum board affords a degree of natural fire resistance 
which is a noncombustible gypsum core

Åѻέ wŜƎǳƭŀǊ 

Å҃έ wŜƎǳƭŀǊ

Åѹέ wŜƎǳƭŀǊ



¢ȅǇŜ ά·έ /ƻǊŜ

ÅάŜ·ǘǊŀέ ŦƛǊŜ ǊŜǎƛǎǘŀƴŎŜ

ÅGypsum and fiberglass are the basic components added that 
ƎƛǾŜ ¢ȅǇŜ ά·έ ƛǘǎ ǎǳǇŜǊƛƻǊ ŦƛǊŜ ǊŜǎƛǎǘŀƴǘ ŎƻǊŜ
ï҆έ ¢ȅǇŜ ά·έ



¢ȅǇŜ ά/έ /ƻǊŜ

ÅIŀǎ ǎǳǇŜǊƛƻǊ ŦƛǊŜ ǊŜǎƛǎǘŀƴŎŜ ƻǾŜǊ ¢ȅǇŜ ά·έ

ÅThe enhancing ingredients vary by manufacturer
ïѹέ ¢ȅǇŜ ά/έ

ï҆έ ¢ȅǇŜ ά/έ



ASTM C 1396

As you probably know, there are a lot of different gypsum 
product available today.  In an effort to help the spec writer 
ASTM has created a new call out under ASTM C 1396. 

ÅNow only one ASTM number is necessary for all gypsum 
board products. 

Å!{¢a / мофс ƛǎ ŀ ǎƛƴƎƭŜ άǳƳōǊŜƭƭŀέ ǎǘŀƴŘŀǊŘ ŦƻǊ ƎȅǇǎǳƳ 
(covers C 36 ςgypsum board; C 79 ςgypsum sheathing; C 630 
ςwater/moisture resistant backerboard)

ÅASTM C 1396 does not make any technical changes



ABUSE AND IMPACT RESISTANT 
GYPSUM BOARD SYSTEMS



Definitions

ÅAbuseResistance designed for use in wall assembly areas 
ǿƘŜǊŜ ǎǳǊŦŀŎŜ ŀōǊŀǎƛƻƴ ƛǎ ŀ ŎƻƴŎŜǊƴ ά{ǳǊŦŀŎŜ ƻŦ ǘƘŜ ōƻŀǊŘέ

VS.

Å Impact Resistance designed for use where abuse and impact 
ǊŜǎƛǎǘŀƴŎŜ ƛǎ ƴŜŜŘŜŘ άLƴǘǊǳǎƛƻƴ ƛƴǘƻ ǘƘŜ ǿŀƭƭ ŎŀǾƛǘȅέ



Abuse Resistant Gypsum Boards

Abuse Resistant Board: Enhanced gypsum core with a heavy 
abrasion resistant face paper or reinforced gypsum fiberboard



Impact Resistant Gypsum Boards

Impact Resistant Boards:  A glass mesh reinforced gypsum board 
with an enhanced core or a glass mesh reinforced gypsum 
fiberboard



New Standard Classification

In January 2006, a new standard classification was issued for 
abuse resistant, non-decorated and fiber-reinforced interior 
gypsum board products.



ASTM C 1629

ÅThe new ASTM C 1629 has four individual test methods that 
combine to make the new standard.  

ÅThe four tests are: 

ïASTM D 4977 (Surface Abrasion)

ïASTM D 5420 (Surface Indentation)

ïASTM E 695   (Soft Body)

ïAnnex A1        (Hard Body Impact)



Test Method: ASTM D 4977

Surface Abrasion Test (ASTM D 4977) :

ÅThis test is conducted in accordance with test method D 4977 
using a total load of 25 lb. 

ÅThe sample is conditioned to constant weight at 70F and 50% 
relative humidity and subjected to 50 abrasion cycles with 
weighted brush. 

ÅThe abrasive motion on the sample creates measurable 
surface wear or indentation which is measured to determine 
the level of surface abrasion resistance



Performance Requirements: ASTM D 4977

The following are the three classification levels for surface 
abrasion.  A product must meet or cannot exceed the minimum 
abraded depth to qualify as an abuse resistant board. 
Classification one is the minimum qualification while three 
provides the highest performance.

Table 1: Surface Abrasion Resistance

Classification Level
Abraded  Depth Maximum 

in. [mm]

1 0.126 [3.2]

2 0.059 [1.5]

3 0.010 [0.3]



Surface Abrasion Test Results:  ASTM D 4977

The following products either qualify or do not qualify for 
surface abrasion.

Gypsum Board

Classification

Level

Standard 5/8" Type "X" Does Not Qualify

Abuse Resistant Gypsum Board 2

Fiber-Reinforced Gypsum Board Does Not Qualify

Glass-Reinforced Gypsum Board 2

Fiber-Reinforced Glass Gypsum Board Does Not Qualify



Surface Abrasion Test Results:  ASTM D 4977

Å рκуέ ¢ȅǇŜ · ƛǎ bh¢ ŎƻƴǎƛŘŜǊŜŘ ŀƴ !ōǳǎŜ wŜǎƛǎǘŀƴǘ ƎȅǇǎǳƳ ōƻŀǊŘΦ  

Å Most of the Paper Faced Abuse Resistant Gypsum Boards meet a 
minimum Level 2 performance. 

Å The Fiber reinforced gypsum boards do NOT qualify per the test 
requirements under ASTM D 4977.

рκуέ 
¢ȅǇŜ ά·έ

Level 3

Level 2

Level 1

Does Not
Qualify

Reinforced 
Gypsum 

Fiberboard

Glass mesh 
Reinforced 
Gypsum 
Board

Glass mesh 
Reinforced 
Gypsum 

Fiberboard

Does Not
Qualify

Does Not
Qualify

Abuse 
Resistant 
Gypsum 
BoardHigher Levels = Preferred Performance



Åрκуέ ¢ȅǇŜ ά·έΥ

0.576 inches

ÅFiber-reinforced:

0.284 inches

ÅAbuse resistant:

0.009 inches

Third Party Testing by H.P. White Laboratory

Surface Abrasion Comparison



Test Method: ASTM D 5420

Surface Indentation Test

ÅThis test, conducted in accordance with Test Method D 5420 
(Gardner Impact)

ÅLƳǇŀŎǘŜŘ ōȅ рκуέ ƘŜƳƛǎǇƘŜǊƛŎŀƭ ǊƻŘ

ÅProvides 72 inch-lbs of impact 
energy

ÅSamples are measured and 
averaged for the mean depth



Performance Requirements: ASTM D 5420

The following are the three classification levels for indentation.  A product 
must meet and cannot exceed the minimum indentation depth to qualify as 
an abuse resistant board. Classification one is the minimum qualification 
while three provides you the highest performance.

Table 2: Indentation Resistance

Classification Level
Indentation Maximum

in. [mm]

1 0.150 [3.8]

2 0.100 [2.5]

3 0.050 [1.3]



Surface Indentation Test Results: ASTM D 5420

Gypsum Boards

Classification

Level

Standard 5/8" Type "X" Does Not Qualify

Abuse Resistant Gypsum Board 2

Fiber-Reinforced Gypsum Board 1

Glass-Reinforced Gypsum Board 1

Fiber-Reinforced Glass Gypsum Board 1



Surface Indentation Test Results: ASTM D 5420

Å рκуέ ¢ȅǇŜ · ƛǎ bh¢ ŎƻƴǎƛŘŜǊŜŘ ŀƴ !ōǳǎŜ wŜǎƛǎǘŀƴǘ ƎȅǇǎǳƳ ōƻŀǊŘΦ  

Å Most of the Paper Faced Abuse Resistant Gypsum Boards meet a 
minimum Level 2 performance. 

Å The Fiber reinforced gypsum boards do NOT qualify per the test 
requirements under ASTM D 4977.

рκуέ 
¢ȅǇŜ ά·έ

Level 3

Level 2

Level 1

Does Not
Qualify

Reinforced 
Gypsum 

Fiberboard

Glass mesh 
Reinforced 
Gypsum 
Board

Glass mesh 
Reinforced 
Gypsum 

Fiberboard

Abuse 
Resistant 
Gypsum 
BoardHigher Levels = Preferred Performance



Test Method: ASTM E 695

Soft Body Impact Test

Å A leather bag is loaded with 60 lbs. of steel pellets

Å The bag is dropped at an angular distance until sample is impacted

Å Sample is mounted by on nominal 2 X 4 ft. wood studs 16 in. on center 

Å Point of impact is midway between studs at the mid-height of the test 
board

Å Sample is repeatedly impacted with drop elevation increased by 6 in. each 
time until structure failure is reached

Å Example: Heel or shoulder into a wall.



Performance Requirements: ASTM E 695

The following are the three classification levels for soft body 
impact.  A product must meet and exceed the minimum soft 
body impact to qualify as an abuse resistant board. Classification 
one is the minimum qualification while three provides you the 
highest performance.

Table 3: Soft Body Impact Test

Classification Level
Soft Body Minimum

ft-lbs [J]

1 90 [122]

2 195 [265]

3 300 [408]



Soft Body Test Results: ASTM E 695

Gypsum Boards

Classification

Level

Standard 5/8" Type "X" 1

Abuse Resistant Gypsum Board 2

Fiber-Reinforced Gypsum Board 2

Glass-Reinforced Gypsum Board 3

Fiber-Reinforced Glass Gypsum Board 3



Soft Body Test Results: ASTM E 695

Å рκуέ ¢ȅǇŜ · ƛǎ bh¢ ŎƻƴǎƛŘŜǊŜŘ ŀƴ !ōǳǎŜ wŜǎƛǎǘŀƴǘ ƎȅǇǎǳƳ ōƻŀǊŘΦ  

Å Most of the Paper Faced Abuse Resistant Gypsum Boards meet a 
minimum Level 2 performance. 

Å The Fiber reinforced gypsum boards do NOT qualify per the test 
requirements under ASTM D 4977.

рκуέ 
¢ȅǇŜ ά·έ

Level 3

Level 2

Level 1

Reinforced 
Gypsum 

Fiberboard

Glass mesh 
Reinforced 
Gypsum 
Board

Glass mesh 
Reinforced 
Gypsum 

Fiberboard

Abuse 
Resistant 
Gypsum 
Board

Higher Levels = Preferred Performance



Test Method: Annex A1

Hard Body Impact Test
Å нΩ Ȅ нΩ ǎŀƳǇƭŜ ƳƻǳƴǘŜŘ ǘƻ ǘƘŜ ŀǇǇŀǊŀǘǳǎ ŦǊŀƳŜ

Å Ramming arm impactor strikes sample in angular arc

Å The impactor is dropped from a fixed height to impart specific design 
energy to the wall sample

Å Weights progressively added to impactor until sample failure occurs

Å For each impact, a new test sample is used.

Å Example: Baseball Bat



Performance Requirements: Annex A1

The following are the three classification levels for hard body 
impact.  A product must meet or exceed the minimum hard body 
impact to qualify as an abuse and impact resistant board. 
Classification one is the minimum qualification while three 
provides you the highest performance.

Table 4: Hard Body Impact Test

Classification Level
Hard Body Minimum

ft-lb [J]

1 50 [68]

2 100 [136]

3 150 [204]



Hard Body Test Results: Annex A1

Gypsum boards

Classification 

Level

Standard 5/8" Type "X" Does Not Qualify

Glass-Reinforced Gypsum board 3

Fiber-Reinforced Glass Gypsum board 3



Hard Body Test Results: Annex A1

Å рκуέ ¢ȅǇŜ · ƛǎ bh¢ ŎƻƴǎƛŘŜǊŜŘ ŀƴ !ōǳǎŜ wŜǎƛǎǘŀƴǘ ƎȅǇǎǳƳ ōƻŀǊŘΦ  

Å Most of the Paper Faced Abuse Resistant Gypsum Boards meet a 
minimum Level 2 performance. 

Å The Fiber reinforced gypsum boards do NOT qualify per the test 
requirements under ASTM D 4977.

Higher Levels = Preferred Performance

рκуέ 
¢ȅǇŜ ά·έ

Level 3

Level 2

Level 1

Glass mesh 
Reinforced Gypsum 

Board

Glass mesh 
Reinforced Gypsum 

Fiberboard

Does Not
Qualify



¢ƻŘŀȅΩǎ {ǘǊǳŎǘǳǊŜǎΚ

ÅWhere do abuse and impact resistant gypsum boards fit into 
ǘƻŘŀȅΩǎ ǎǘǊǳŎǘǳǊŜǎΚ

ÅWe believe that there are four categories in which abuse 
resistant and impact resistant boards are classified.

Å¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎŀǘŜƎƻǊƛŜǎΧ



Abuse Resistant Gypsum Boards

Å Heavy abrasion resistant facer
Å Fiber-reinforced gypsum board

Å Residential:
ïStairways
ïGarages

Å Commercial:
ïCorridors
ïPublic Areas
ïHigh Traffic Areas

Å Institutional:
ïHospital Observation Areas
ïOperating Rooms
ïCafeterias
ïDormitories
ïDay Care Centers
ïSchools



Abuse and Impact Resistant Gypsum Boards

Å Glass-Reinforced Gypsum Board
Å Fiber- and Glass-Reinforced Gypsum Board

Å Commercial:
ï Mail Rooms
ï Loading Docks
ï Corridors
ï Public Areas
ï Shipping/Receiving Rooms

Å Institutional:
ï Schools
ï Police Stations
ï Court Houses
ï Psychiatric Ward Patient Wards
ï Gymnasiums
ï Dormitories
ï Low risk detention centers
ï Observation Rooms



Impact Resistant Gypsum Boards

ÅOne layer of a glass-reinforced gypsum board
ÅOne layer of a fiber- and glass-reinforced gypsum board

Å Commercial:
ïMail Rooms
ïPayroll Rooms
ï Loading Docks
ïShipping/Receiving Rooms

Å Institutional:
ïPsychiatric Patient Ward
ïObservation Rooms
ï Low Risk Detention
ïCourt House
ïPolice Stations
ïSchools
ïDormitories
ïGymnasiums


