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Roof System Response



Typical Field Failure 
of Rigid Systems
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Force Development in AARS



Investigation Objective



AARS

Collaborative Research Project



Task 2 –Peel Test

Task 3 – Full Scale Test

Task 4 – Numerical Modelling

Task 1 –Uplift Test

Task 5 – Development of Wind Design Guide

Wind Uplift Resitance of Adhesive Applied 
Low Slope Roofing Systems

Research Tasks



Task 1: Uplift Test : Test Apparatus

Specimen size:  12” x 18” [300 mm x 450 mm)
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ASTM WK26083 : Standard Test Method for Determining 
the Uplift Resistance of Adhesive Roofing Systems  

Specimen size:  

12” x 18”
(300 mm x 450 mm)

Test speed:        

0.25”/min
(6.25 mm/min)



Task 2: Peel Test

Specimen size is 6” x 6” (150 mm x 150 mm)
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Failure Mode 
Distribution
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Failure Modes

Facer Delamination Facer Tearing

Total Specimens: 532

Adhesive Failure



 Specimen size:   150 x 150 mm

 Test position:     Edge

 Test angle:        15°

 Peeling rate: 25.4 mm/min

ASTM WK26082 : Standard Test Method for Determining 
the Peel Resistance of Adhered Roofing Systems  



Task 3: Full Scale Test

1. Development of a load cycle 

2. Implementing the load cycle on full 
scale test mockups



Models Information Description

Test Condition Open Exposure

Building Height 6 m, 12 m  and 18 ft

Model roof aspect ratio 0.5,1 and 2

Wind angle 0 and 45 degrees

Development of a load cycle : Wind Tunnel Study 
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Power Spectra of System response

Typical Power Spectra Response at the Corner Zone 
for H/W = 1 and L/W = 1



Dynamic load cycle 

New- CSA load cycle 
(Flexible & Rigid Roof)



 Fabricated & tested 30 full scale AARS mock-ups with 
different roof component configurations
• 2 types of cover board
• 2 types of facer insulation 

 Investigated AARS common failure modes

 Evaluated the wind uplift performance under static vs 
dynamic loading condition

Full Scale Investigations 



Test Specimen Size

Full-scale: 8 ft x10 ft Full-scale: 12 ft x 24 ft



Test Specimen Construction



Installation of Test Specimen in the 
Testing Table –DRF - XL



Static Vs Dynamic
(Typical Pressure Time History)

Static Dynamic



Static Vs Dynamic
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Failure Modes



Updated Version of 
CSA A123.21-04



Conclusion


