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NOTICE OF 
DISCLAIMER 

AND 
LIMITATIONS 
OF LIABILITY

THE TELECOMMUNICATIONS INDUSTRY FOUNDATION (“TIF”) DOES NOT ENFORCE OR MONITOR
COMPLIANCE WITH THE CONTENTS OF THIS DOCUMENT. ADDITIONALLY, TIF DOES NOT CERTIFY,
INSPECT, TEST, OR OTHERWISE INVESTIGATE PRODUCTS, DESIGNS, OR SERVICES OR ANY CLAIMS OF
COMPLIANCE WITH THE CONTENTS OF THIS DOCUMENT.

ALL WARRANTIES, EXPRESS OR IMPLIED, ARE DISCLAIMED, INCLUDING WITHOUT LIMITATION, ANY
AND ALL WARRANTIES CONCERNING THE ACCURACY OF THIS DOCUMENT OR ITS CONTENTS, ITS
FITNESS OR APPROPRIATENESS FOR A PARTICULAR PURPOSE OR USE, ITS MERCHANTABILITY, AND
ITS NONINFRINGEMENT OF ANY THIRD PARTY’S INTELLECTUAL PROPERTY RIGHTS. TIF EXPRESSLY
DISCLAIMS ANY AND ALL RESPONSIBILITIES FOR THE ACCURACY OF THE CONTENTS HEREIN AND
MAKES NO REPRESENTATIONS OR WARRANTIES REGARDING THE CONTENT’S COMPLIANCE WITH
ANY APPLICABLE STATUTE, RULE, REGULATION, INDUSTRY STANDARD, OR THE SAFETY OR HEALTH
EFFECTS OF THE CONTENTS HEREOF OR ANY PRODUCT OR SERVICE REFERRED TO IN THIS
DOCUMENT OR PRODUCED OR RENDERED TO COMPLY HEREWITH.

TIF SHALL NOT BE LIABLE FOR ANY DAMAGES, DIRECT OR INDIRECT, ARISING FROM OR RELATING
TO ANY USE OF THIS DOCUMENT OR THE CONTENTS CONTAINED HEREIN, INCLUDING WITHOUT
LIMITATION, ANY AND ALL INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, OR CONSEQUENTIAL
DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS, LOSS OF PROFITS, LITIGATION, OR THE
LIKE), WHETHER BASED UPON BREACH OF CONTRACT, BREACH OF WARRANTY, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY, OR OTHERWISE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. THE FOREGOING NEGATION OF DAMAGES IS A FUNDAMENTAL ELEMENT OF THE USE OF
THE CONTENTS HEREOF, AND THESE CONTENTS WOULD NOT BE PUBLISHED OR SPONSORED BY THE
TELECOMMUNICATIONS INDUSTRY ASSOCIATION (“TIA”) OR TIF WITHOUT SUCH LIMITATIONS. THE
DOCUMENT IS TO BE USED FOR INFORMATION PURPOSES ONLY AND IS INTENDED TO PROVIDE AN
OVERVIEW FOR EDUCATIONAL PURPOSES AND TO SOLICIT INPUT FROM THE
TELECOMMUNICATIONS INDUSTRY.

THIS DOCUMENT IS NOT A STANDARD. THIS DOCUMENT ONLY REPRESENTS THE COMMENTS AND
OPINIONS OF THE AUTHORS AND IS NOT INTENDED TO SUPERSEDE, MODIFY, OR INTERPRET ANY
STATUTE, RULE, REGULATION, OR OTHER INDUSTRY OR TIA STANDARD. THE PUBLICATION OF THIS
DOCUMENT DOES NOT REPRESENT THE POSITION OR ENDORSEMENT OF TIA OR TIF.
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ANTITRUST
STATEMENT

THE TELECOMMUNICATIONS INDUSTRY FOUNDATION (“TIF”) SUPPORTS FULL COMPLIANCE
WITH ANTITRUST AND COMPETITION LAWS. ALL INDIVIDUALS WHO ASSISTED IN THE
DEVELOPMENT OF THIS TIF DOCUMENT AND ANY PARTICIPANTS IN MEETING CONVENED,
ORGANIZED, OR SUPPORTED BY TIF, INCLUDING BUT NOT LIMITED TO, THE PARTICIPANTS,
TIF BOARD OF DIRECTORS, OFFICERS, AND EMPLOYEES, TIF COMMITTEE MEMBERS, AND
OTHER INVITED GUESTS (TOGETHER, THE “ATTENDEES”) ARE EXPECTED TO TAKE ALL
REASONABLE MEASURES NECESSARY TO COMPLY WITH APPLICABLE STATE AND FEDERAL
ANTITRUST AND COMPETITION LAWS.

ATTENDEES SHOULD NOT DISCUSS OR EXCHANGE INFORMATION OR DATA CONCERNING
PRICING, TERMS AND CONDITIONS OF SALE AFFECTING PRICE, INDUSTRY PRICING POLICIES,
MARKETING PROCEDURES, ALLOCATIONS OF FUNDS, CUSTOMER LISTS, RESTRICTIONS ON
TYPES AND QUANTITY OF PRODUCTS AND SERVICES, REFUSALS TO DO BUSINESS WITH
CERTAIN SUPPLIERS OR CUSTOMERS, OR OTHER SIMILAR TOPICS. FURTHER INFORMATION
CONCERNING TIF’S ANTITRUST POLICY IS AVAILABLE UPON REQUEST
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Participation • Testing occurred at 
Manufacturer locations 

• Roofing material 
samples supplied by 
Nohava Construction 
and Congruex (True 
North)
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Materials 
Utilized in 
Testing

• Four (4) typical roof membranes:
• TPO
• PVC
• EPDM
• Asphalt

• Two (2) different types of typical rubber mats that are 
recommended to be used under rooftop ballast 
mounts: 

• Galvanized steel parts:
• 3.5” diameter x 1/4” thick plate (shiny sample)
• 1.75” OD x 1/8” thick washer (one shiny, one dull)
• 5 9/16” x 5 9/16” x 3/8” thick plate (dull sample)

© TELECOMMUNICATIONS INDUSTRY FOUNDATION. THIS DOCUMENT IS TO BE USED FOR EDUCATIONAL PURPOSES ONLY, AND IS 
INTENDED TO GENERATE DISCUSSION



Method of Testing

• Ten (12) Test Configurations using Two (2) Different Rubber Mats, Four (4) Different Roofing Membranes plus Two 
(2) Galvanized Steel samples, only shiny and one dull.

• Testing committee had multiple meetings to discuss materials and then selected these configurations to 
represent most common scenarios. 

• Rubber mats from different manufacturers used for representative purposes, consistency and validation.

Test
Configuration

Material 1 Material 2 Test
Configuration

Material 1 Material 2

1 Rubber Mat 1 TPO 6 Rubber Mat 2 TPO

2 Rubber Mat 1 PVC 7 Rubber Mat 2 PVC

3 Rubber Mat 1 EPDM 8 Rubber Mat 2 EPDM

4 Rubber Mat 1 Asphalt 9 Rubber Mat 2 Asphalt

5 Rubber Mat 1 Shiny Galv Steel 10 Rubber Mat 2 Shiny Galv Steel

6 Rubber Mat 1 Dull Galv Steel 12 Rubber Mat 2 Dull Galv Steel
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Solving for ∑F∥ and ∑ F⊥

𝜇𝜇𝑠𝑠 = tan 𝜃𝜃

• Minimum of three (3) tests for each configuration.
• Eight (8) tests for at least one configuration to test directionality - Two (2) tests for each sample 

orientation – 0, 90, 180, and 270 degrees.
• Angle when observable movement (~1/8”) occurred was recorded for each test.
• Angles used to calculate friction coefficient.
• Testing occurred at three (3) separate locations by qualified personnel.
• Test results aggregated by third party.

FN

Fg⊥

Fg∥

Fsf

𝜃𝜃
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Method of Testing
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Photos of test setups
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Photos of test setups
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Photos of test setups
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Photos of test setups

© TELECOMMUNICATIONS INDUSTRY FOUNDATION. THIS DOCUMENT IS TO BE USED FOR EDUCATIONAL PURPOSES ONLY, AND IS INTENDED TO GENERATE DISCUSSION



Observations 
and Summary

• Some material combinations 
had a gradual slip and others 
had more of an immediate 
slip at the recorded angle.

• Averages are recommended 
values to use for analysis or 
design purposes.

• Galvanized steel results 
reported on newly 
galvanized (shiny) and 
weathered (dull) parts.

© TELECOMMUNICATIONS INDUSTRY FOUNDATION. THIS DOCUMENT IS TO BE USED FOR EDUCATIONAL PURPOSES ONLY, AND IS 
INTENDED TO GENERATE DISCUSSION

Material 1 Material 2 Number of Tests Average Coefficient
Rubber Mat TPO Membrane 38 0.72
Rubber Mat PVC Membrane 28 0.75
Rubber Mat EPDM Membrane 28 0.76
Rubber Mat Asphalt Membrane 28 1.02
Rubber Mat Galvanized Steel (shiny) 36 0.63
Rubber Mat Galvanized Steel (dull) 38 0.73

TIF summary of friction coefficient testing

Material 1 Material 2 Number of Tests Average Coefficient
Rubber Mat TPO/PVC/EPDM Membrane 94 0.74
Rubber Mat Asphalt Membrane 28 1.02
Rubber Mat Galvanized Steel (shiny) 36 0.63
Rubber Mat Galvanized Steel (dull) 38 0.73

TIF recommended friction coefficients



Thank You
The Telecommunications Industry Foundation would once again like to thank the
following participants who supported their respective employee’s participation in
this testing event. The participants took time out of their busy schedules to work in
conjunction with competitors in order to move our industry forward. The
observations and empirical data gathered from this event will serve to educate many.

Perfect Vision
Sabre
TES / Congruex
Colliers
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