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An American Institute of Architects (AlIA)
Continuing Education Program

Approved Promotional Statement:

Ron Blank & Associates, Inc. is a registered provider with The American Institute of
Architects Continuing Education System. Credit earned upon completion of this
program will be reported to CES Records for AIA members. Certificates of Completio
are available for all course participants upon completion of the course conclusion quiz
with +80%.

Please view the following slide for more information on Certificates of Completion
through RBA

This program is registered with the AIA/CES for continuing professional education. As
such, it does not include content that may be deemed or construed to be an approval
or endorsement by the AIA or Ron Blank & Associates, Inc. of any material of
construction or any method or manner of handling, using, distributing, or dealing in
any material or product.
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An American Institute of Architects (AlIA)
Continuing Education Program

Course Format: This is a structured, wedsed, self study course with a final exam.

Course Credit: 1 Health Safety & Welfare (HSW) Learning Uhitd@uy

Completion Certificate: A confirmation is sent to you by email and you can print one
upon successful completion of a course or from your RonBlank.com transcript. If you
have any difficulties printing or receiving your Certificate please send requests to
carol@ronblank.com

Design professionals, please remember to print or save your certificate of completion
after successfully completing a course conclusion quiz. Email confirmations will be
sent to the email address you have provided in your RonBlank.com account.

Please note: you will need to complete the conclusion quiz
online at ronblank.com to receive credit




Course Objectives

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

A Describe classifying fire resistance boards

A Describe classifying abuse and impact resistant gypsum
boards

A Explain the new ASTM C 1629
A List gypsum system applications
A Provide a gypsum system cost analysis



The Fire Resistance of
Gypsum Board

Can be described using three distinct terms:
A iRegul aro Cor e
A Type fAX0 Cor e
A Type ACO Cor e
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All gypsum board affords a degree of natural fire resistance
which is a noncombustible gypsum core
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A Gypsum and fiberglass are the basic components added that
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A The enhancing ingredients vary by manufacturer
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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.

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

Al{¢a / wmModc A& I aAiAy3atsS adzy
(covers C 36 gypsum board; C 7@gypsum sheathing; C 630
¢ water/moisture resistant backerboard)

A ASTM C 1396 does not make any technical changes



ABUSE AND IMPACT RESISTANT
GYPSUM BOARD SYSTEMS



Definitions

A AbuseResistance designed for use in wall assembly areas
dKSNE adzZN¥lF OS FoN)aAZ2y Aa |

VS.

A ImpactResistance designed for use where abuse and impact
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Abuse Resistant Gypsum Boards

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

Heavy Abrasion Resistant Paper

/

Enhanced Core Heavy
Back Paper




Impact Resistant Gypsum Boards

Impact Resistant Boards: A glassshreinforced gypsum board
with an enhanced core or a glas®eshreinforced gypsum
fiberboard

Heavy Abrasion Resistant Paper

-

Enhanced Gypsum Core

Heavy
Back Paper

Mesh Reinforcement




New Standard Classification

In January 2006, a new standard classification was issued for
abuse resistant, nodecorated and fibereinforced interior
gypsum board products.
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ASTM C 1629

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

A The four tests are:
I ASTM D 4977 (Surface Abrasion)
I ASTM D 5420 (Surface Indentation)
I ASTM E 695 (Soft Body)
I Annex Al (Hard Body Impact)




Test Method: ASTM D 4977

Surface Abrasion Test (ASTM D 4977) -

A This test is conducted in accordance with test method D 4977
using a total load of 25 Ib.

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

A The 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 497

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

Classification
Gypsum Board 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 497

Apkyé¢ ¢eLJS - Aad bh¢ O2YaARSNBR |y
A Most of the Paper Faced Abuse Resistant Gypsum Boards meet a
minimum Level 2 performance.

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

Qualify Qualify Qualify
Level 3 >
Level 2 >
Level 1 >
v - -
DKy E Abuse Reinforced Glassnesh Glassnesh
Resistant Gypsum  Reinforced Reinforced

¢ceLsS a- ¢ _
Gypsum  Fiberboard  Gypsum Gypsum

Higher Levels = Preferred Performance Board Board Fiberboard



Surface Abrasion Comparison

Apkyé ¢eLIS a:- €Y
0.576 inches

A Fibetreinforced:
0.284 inches

A Abuse resistant:
0.009 inches

Third Party Testing by H.P. White Laboratory



Test Method: ASTM D 5420

Surface Indentation Test

A This test, conducted in accordance with Test Method D 5420
(Gardner Impact)
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A Provides 72 incltbs of impact
energy

A Samples are measured and
averaged for the mean depth




Performance Requirements: ASTM D 542

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 542

Classification
Gypsum Boards 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 542
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A Most of the Paper Faced Abuse Resistant Gypsum Boards meet a
minimum Level 2 performance.

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

Does Not
Qualify
Level 3 >
Level 2
Level 1
v
PKY £ Abuse Reinforced Glassnesh  Glasgnesh
tolLlS & & Resistant _Gypsum Reinforced  Reinforced
Gypsum Fiberboard Gypsum Gypsum
Board Board Fiberboard

Higher Levels = Preferred Performance



Test Method: ASTM E 695

Soft Body Impact Test

A leather bag is loaded with 60 Ibs. of steel pellets

The bag is dropped at an angular distance until sample is impacted
Sample is mounted by on nominal 2 X 4 ft. wood studs 16 in. on center

Point of impact is midway between studs at the rigight of the test
board

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

Example: Heel or shoulder into a wall.

Do o Do Do Do o

A




Performance Requirements: ASTM E 69&

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. Classificatio

one is the minimum qualification while three provides you the
highest performance.

Table 3: Soft Body Impact Test

Classification Level Soft Body Minimum

ft-Ibs [J]
1 90 [122]
2 195 [265]

3 300 [408]




Soft Body Test Results: ASTM E 695

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

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

Level 3

Level 2

Level 1

Abuse Reinforced  Glasgnesh Glasgnesh

4 Resistant Gypsum Reinforced Reinforced
Gypsum Fiberboard Gypsum Gypsum

Board Board Fiberboard

Higher Levels = Preferred Performance



Test Method: Annex Al

Hard Body Impact Test
AHQ E HQ &l YLX S Y2dzyGSR G2 GKS | Ll
Ramming arm impactor strikes sample in angular arc

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

Weights progressively added to impactor until sample failure occurs
For each impact, a new test sample is used.
Example: Baseball Bat

o o o Io I




Performance Requirements: Annex Al

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

Hard Body Minimum

Classification Level ft-Ib [J]

1 50 [68]
2 100 [136]
3 150 [204]




Hard Body Test Results: Annex Al

Classification

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

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

Does Not
Qualify
Level 3 >
Level 2 >
Level 1 >
]
PKY € Glassnesh Glassnesh
¢ LJS g . Reinforced Gypsum Reinforced Gypsum
Board Fiberboard

Higher Levels = Preferred Performance
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A Where do abuse and impact resistant gypsum boards fit into
U2RI &@Qa auiNHzOU dzNB a K

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

ACKS F2fft26Ay3 OF0STI2NRSaEX



Abuse Resistant Gypsum Boards

A Heavy abrasion resistant facer

Heavy Abrasion Resistant Face Paper

A Fiberreinforced gypsum board /
.
A Residential: \ s
i Stairways / t
I Garages Enhanced Gypsum Core Heavy Abrasion
A Commercial: et e
I Corridors
I Public Areas

I High Traffic Areas

A Institutional:

I Hospital Observation Areas
I Operating Rooms
I Cafeterias
I Dormitories
I Day Care Centers
I Schools



Abuse and Impact Resistant Gypsum Boards

A GlassReinforced Gypsum Board
A Fiber and GlasReinforced Gypsum Board

A Commercial:

I Mail Rooms

i Loading Docks

i i Heavy Abrasion,

I Corrldors Moistyure and

T Public Areas Mold Resistant

.. . . Face Paper

I Shipping/Receiving Rooms
Enhanced
Moisture Resistant

. . . Core
A Institutional: b

I Schools e S
i Police Stations R
| Court Houses

I Psychiatric Ward Patient Wards

I Gymnasiums _

i Heavy Mold Resistant
|

|

iberglass Mesh
Reinforcement

Dormitories Back Paper
Low risk detention centers
Observation Rooms




Impact Resistant Gypsum Boards

A One layer of a glasginforced gypsum board
A One layer of a fiberand glasseinforced gypsum board

A Commercial:
I Mail Rooms
i Payroll Rooms
I Loading Docks
I Shipping/Receiving Rooms

A Institutional:

I Psychiatric Patient Ward
I Observation Rooms
Low Risk Detention
Court House
Police Stations
Schools
Dormitories
Gymnasiums



