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1. INTRODUCTION & SCOPE 

A request was received from the client to evaluate samples of Tapco Slate shingles that were 
considered representative of supply.  The aim of the evaluation was to determine if the samples were 
deemed to satisfy the performance requirements of Australian Standard AS2049-2002 “Roof Tiles”.   
 
This report aims to summarize all relevant testing performed on the product and satisfy the 
requirements of Section 1.2 “Acceptance of Design and Construction” of the Australian Building Codes 
Board requirements.  
 
 
2.  PRODUCT DESCRIPTION 
Tapco Slate is produced by Inspire Roofing Products and is described as a synthetic roofing slate (look-
alike) shingle produced from “…an exclusive 100% recyclable blend of virgin resins and natural 
limestone that has been compression-moulded”1. 
 
3. TEST PROGRAM 
The report covers the performance, marking and workmanship requirements of AS 2049-2002 as 
below: 

• Materials Marking 
• Surface Treatments 

• Design and Dimensions 
• Dynamic weather resistance 
• Dimensional Tolerances 
• Permitted Distortion 
• Batten Lugs and Squareness 

• Workmanship and Finish 
• Provision for Fixing 
• Performance Requirements 

• Transverse Breaking Load 
• Water Absorption 
• Permeability 
• Freeze/thaw 
• Resistance to Salt Attack 

• Marking 
 
Although the deemed-to-satisfy provisions laid out in AS2049 do not include an evaluation of the Fire 
Resistance Level (FRL) or accelerated weathering for this product, its performance against these 
parameters has also been evaluated and included within the report 
 
A range of performance test reports prepared by other independent laboratories were provided by the 
client that in part provide evidence of satisfactory performance.  These results  are included within the 
report where appropriate.   

1 As quoted by the manufacturer. 
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3. RESULT SUMMARY 
Results are summarised in the table below; full test data are detailed in Appendix A and B of this report. 
 

 
Property 

 
Tapco Slate Performance 

  

 
AS 2049-2002 

Roof Tile Specification 
 
Materials  
 Surface Treatments 

 
Design and Dimensions 
 Dynamic weather resistance 
 
Dimensional Tolerances 
 Width 
 Length  
 
Permitted Distortion 
 Plain Tiles 
 
Batten Lug Squareness 

 
Workmanship and Finish 

 
Provision for Fixing 

 

 
 

No surface treatment used. 
 
 

No water infiltration @ 44m/sec. 
 
 

0.3% 
0.2% 

 
 

1 mm 
 

No lugs used within design 
 

No defect affecting function were found. 
 

Not applicable 
 

 
 

No objectionable taste colour or odour from surface treatments. 
 
 

No water infiltration allowed @ 16m/sec wind speed. 
 
 

±2% (max) 
±2% (max) 

 
 

3 mm (max) 
 

Not applicable 
 

Free from defects affecting function. 
 

Applicable to concrete and terracotta tiles only.  
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The summary of the performance results for Tapco Slate is continued below.   
 

 
Property 

 
Tapco Slate Performance 

  

 
AS 2049-2002 

Roof Tile Specification 
 

 
Performance Requirements 
 Transverse Breaking Load 
 Water Absorption 
 Permeability 
 Freeze/thaw 

 Resistance to Salt Attack 
 
 

Marking 
 

Fire Resistance 2 
 Flame Spread (Class A)  
 Flame Spread (Class C) 

 
Accelerated Weathering3   
 UV exposure (2000hrs) 

 
 

 
 
 

4.1 N/mm 
0.3% 

No water visible on underside of tile. 
No loss or damage after 350 cycles.  

  < 0.1 gram loss, no damage after 40 cycles.  
 
 

Tiles marked with manufacturer’s name, colour and 
manufacture date. 

 
3ft 10 inches – no flaming of deck underside 
5ft 7.5 inches – no flaming of deck underside 

 
 

Maximum 8.1% reduction in tensile strength 
Maximum 20.6% reduction in elongation 

 

 
 
 

4 N/mm exposed width (mean, min) 
10% (max) 

No water on underside of tile allowed. 
No significant loss after 5 cycles. 
<0.4 gram loss after 40 cycles. 

 
 

Clearly and permanently marked with manufacturer’s details. 
 
 

     6 foot (max spread) 
13 foot (max spread) 

 
 
- 
- 

2 Fire Resistance presented as additional performance evaluation. Not part of AS 2049. 
3 Accelerated weathering is presented as additional performance evaluation. Not part of AS 2049. 
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4. EVALUATION 
Results of the evaluation are summarised below with supporting documentation presented in 
Appendices A and B of this report.   

4.1 Surface Treatments 
The Tapco Slate shingles are produced from a resin / crushed limestone composite without the 
application of a surface treatment.  The tiles are therefore considered inert and free of any surface 
treatment which may impart to rainwater, which may be collected from the roof, any objectionable 
taste, colour or odour of any element or chemical in a concentration known to be hazardous to 
health. 
 
Technical bulletin 3-07 prepared by the manufacturer states that the “…tiles will not react adversely 
when exposed to acids, bases and salts”. 
 
 
4.2 Dynamic Weather Resistance 
4.2.1 Wind-driven Rain 
The results of a wind load performance test are presented in Technical Bulletin 4-07R prepared by the 
manufacturer as well QAI report T615-2.   The report states the tiles have been tested and have passed 
all requirements in accordance with Miami-Dade County Protocol TAS 100-95 “Test Procedure for 
Wind driven Rain Resistance of Discontinuous Roof Systems”.  The protocol is designed to test roofing 
products at wind speeds equivalent to 110 mph (~176 km/hr).   

The 100mph (44 m/sec) wind speed used within test protocol TAS 100-95 can be compared to the wind 
speed of 16m/sec used within the Australian Standard AS 4046.9 “Methods of testing roof tiles 
Method 9: Determination of dynamic weather resistance”. 

The test result for the tiles tested to the TAS 100-95 protocol is summarised as “No water infiltration 
through sheathing.  No tiles blew off, tore or blew upward”. 

 

4.2.2 Hail Impact 
The Tapco Slate tiles were also tested by a third party (Intertek) according to Class A and C of UL 2218 
“Impact Resistance of Prepared Roof Covering Materials”.  The test involves mounting the tiles on a 
test deck and repeatedly dropping a 2 inch diameter (~50mm) stainless steel ball weighing 1.18lbs 
(~535 grams) onto the tile from a height of 20 feet (~6.1 metres) at six different impact locations
Following the test the condition of the tile is examined at 5X magnification.   

The test report states that there was no visible depression, testing, cracking, splitting or crazing in any 
of the test sites.    

 

4.2.3 Summary 

Based on the wind load and hail impact performance test carried out, the Tapco Slate tiles can be 
deemed to satisfy the dynamic weather resistance requirements for roof tiles.   
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4.3 Dimensional Tolerances 
Section 5.2 of AS2049 states a requirement that the length and exposed width of the tiles shall be 
within ±2% of the manufacturer’s nominated dimensions.   

Results 
Full test data is presented in Appendix A.   The maximum variation of the twelve tiles examined was 
0.3%.   The Tapco Slate tiles can be deemed to satisfy the dimensional tolerance requirements of 
Section 5.2 of AS2049:2002 for roof tiles.   

 
4.4 Permitted Distortion 
Section 5.3 of AS2049 allows a maximum distortion gap of 3mm between adjacent plain tiles (as 
measured at the top, bottom and both sides).    

Results 
Full test data is presented in Appendix A.   Taking into account the design gap between tiles in the 
same row, the maximum gap was found to be 1mm4.   The Tapco Slate tiles can be deemed to satisfy 
the distortion requirements of Section 5.2 of AS2049:2002 for plain roof tiles.   

 
4.5 Batten Lugs and Squareness 
Section 5.4 of AS2049 states that “where the design of the tile requires batten lugs, one or more 
shall be provided on the underside of each tile such that they engage over the upper edge of the 
tiling battens to provide for the horizontal alignment and vertical restraint of tiles when fixed”. 
 
Tapco Slate tiles do not include batten lugs within there design as they are fixed directly onto a 
plywood (or similar) deck.  Horizontal alignment is facilitated by V-shaped tabs on each side of the 
tile.  Vertical restraint is provided by nailing directly onto the deck substrate.   
 
 
 
4.6 Workmanship and Finish 
The surface of twenty tiles was examined and found to be free from defects, irregularities or  
excrescences that would detract from the function of the completed roof, as specified in Clause 5.1 

Based on the inspection carried out, the Tapco Slate tiles can be deemed to satisfy the workmanship 
and finish requirements of Section 6 of AS2049:2002 for roof tiles.   

 
 
4.7 Provision for Fixing 
Section 7 of AS2049 states a requirement that “All concrete and terracotta roofing tiles and 
accessories shall be capable of being fixed in accordance with AS 2050 and have a fixing system 
designed to meet the appropriate loading requirements of AS 1170.2 or AS 4055”. 

Tapco Slate tiles are not manufactured from concrete of terracotta therefore can be considered 
exempt from this clause.  The tiles do clearly indicate two locations where nails are to be placed 
when fixing the tiles.   

4 Rounded to the nearest mm. 
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4.8 Transverse Breaking Load 
Section 8.2 of AS2049 requires the transverse breaking load of the tiles to be determined in 
accordance with AS 4046.3 “Methods of testing roof tiles Method 3: Determination of transverse 
strength”.  The loading span is determined by the spacing of the battens normally used to fix the 
tiles. In this case the tiles are fixed to a decking material which as a minimum is specified as “0.5 
inch plywood deck or equal”.   

As battens are not used to fix the tiles it is not possible to test the tiles completely in exact accordance 
with the test method.     As an alternative, the tiles were tested with the 190 mm span presented by the 
nail fixing points of overlapping tiles with a tile exposure of 7.5 inches. 

A tile was nailed to the fixing support battens along with another tile fixed at the maximum exposure5 to 
simulate standard installation.  Load was applied through a batten at mid-span to determine the 
maximum load at fracture.  

 

Results 
Section 8.2 of AS2049 states a requirement that “the average transverse breaking load for the six test 
specimens shall be not less than 4 N per millimetre of exposed width for all tiles. Additionally, the 
transverse breaking load for each of the individual test specimens shall be not less than 3.325 N 
per millimetre of exposed width for all tiles”.   
The tiles did not fracture under load although significant deflection (120° deflection) did occur with the 
tile regaining most of its original shape once unloaded.   The tiles achieved a maximum average 
transverse breaking load of 4.1 N/mm exposed width with an individual minimum of 3.8 N/mm of 
exposed width.   

Based on the testing carried out, the Tapco Slate tiles can be deemed to satisfy the transverse 
breaking load requirements of Section 8.2 of AS2049:2002 for roof tiles.   

 

4.9 Water Absorption 
Section 8.3 of AS2049 states “When roof tiles or accessories are tested in accordance with AS 
4046.4, the percentage of water absorption of any test pieces shall be not more than 10% for tiles 
graded as ‘General Purpose’”.   
 
Results 
The mean water absorption of the six tiles tested was found to be 0.3% by weight absorption.  

Based on the testing carried out, the Tapco Slate tiles can be deemed to satisfy the water absorption 
requirements of Section 8.3 of AS2049:2002 for roof tiles.   

5 7.5 inches exposure (as marked) of the bottom tile. 
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4.10 Permeability 
Section 8.4 of AS2049 requires the transverse breaking load of the tiles to be determined in 
accordance with AS 4046.5 “Methods of testing roof tiles Method 3: Determination of permeability”.  
In the test a tile is used as the bottom of a container holding 50mm of water for a period of two 
hours to ascertain if water penetrates to the underside of the tile”. 

Results 
Section 8.4 of AS2049 states a requirement that “at the end of 2 hours, no drop of water shall have 
formed on the underside of any of the specimens”. 

On completion of testing there was no sign of moisture on the underside of any of the three tiles tested. 
 
4.11 Freeze/thaw 
Section 8.5 of AS2049 requires the freeze/thaw resistance of the tiles to be determined in accordance 
with AS 4046.6 “Methods of testing roof tiles Method 3: Determination of resistance to freeze-thaw”.  
The method involves cycling the samples from -20°C to 20°C.  The standard states that “each tile 
shall endure a minimum of five complete freeze/thaw cycles without significant loss of particles”.   

According to the CCMC report (see Appendix A) a freeze-thaw test was carried out on the Tapco 
Slate Tiles in accordance with ASTM C666 which involves cycling the product from 4°C to -18°C for 
350 cycles.   

Results 
The CCMC report states that the Tapco Slate tiles withstood 350 cycles without any sign of cracking or 
damage. 

The ASTM C666 test procedure has a similar temperature range requirement but is more prolonged 
than the Australian Standard.  Based on the test results supplied, the Tapco Slate tiles can be deemed 
to satisfy an equivalent freeze-thaw requirement to Section 8.5 of AS2049:2002 for roof tiles. 

 
 
4.12 Resistance to Salt Attack 
Section 8.6 of AS2049 requires the salt attack resistance of the tiles to be determined in accordance 
with AS 4046.7 “Methods of testing roof tiles Method 3: Determination of resistance to salt attack”.  
The method involves cycling the samples through a salt solution followed by overnight drying.  The 
standard requires that the sample must have a weight loss of less than 0.4 grams after 40 cycles to be 
considered to suitable for Exposure grade.  

Results 
On completion of the salt attack resistance testing the Tapco slate tile specimens gave a weight loss of 
less than 0.1 grams and did not show any sign of decay, colour loss or any other change which may 
affect performance.   Based on the test results the tiles can be considered suitable for Exposure grade. 
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4.13 Marking 
Section 9 of Australian Standard AS2049-2002 states that “Each tile shall be clearly and permanently 
marked with the manufacturer’s name, trade name or brand”.  Inspection of a batch lot of tiles 
revealed the following details: 
 

• Manufacturer’s name: Inspire Roofing Products 
• Manufacturer’s website: www.inspireroofing.com 
• Colour batch: 705 
• Part Number: 010207 CAV #24 
• Manufacturing date (month / year): 6/11 

 
Typical permanent markings on the tiles are shown in Plates 1 and 2 below. 
 

 
Plate 1: Front view of tile showing manufacturer’s details.  Note fixing locations.   

 

 
Plate 2: Rear view of tile showing manufacturing date and colour batch details.   

 
Based on the markings on the samples supplied, the Tapco Slate tiles can be deemed to satisfy the 
Marking requirements of Section 9 of AS2049:2002 for roof tiles. 



  
 
Bellstone & Slate Pty Ltd  Stone Initiatives Report BEL0711-2 
 

 
24 August 2011 Page 10 of 68 
  
 

 

4.14 Fire Resistance 
Fire resistance does not form part of AS2049:2002 but has been included to provide additional 
information on performance and fitness for purpose.  The tiles were tested by Intertek in accordance 
with ASTM E108 (2004) “Standard Test Methods for Fire Tests of Roof Coverings” for Spread of 
Flame, Intermittent Flame, and Burning Brand tests for Class A and C fire ratings.   
The test methods provide a basis for relative comparison of roof coverings including simulated fire 
exposure to the outside of the roof coverings.  The test methods measure the surface spread of 
flame and the ability of the roof covering material or system to resist fire penetration from the 
exterior to the underside of a roof deck under the conditions of exposure.  The methods also 
provide criteria to determine if the roof covering material will develop flying burning material (flying 
brands) when subjected to a 5.3 metre/second wind during the simulated fire exposure tests. 
 
Results 
The results of the Fire resistance tests are summarised below. 

Test Acceptance Level Class A Acceptance Level Class C 
Spread of Flame Max spread 3ft 10 inch 

(6ft spread allowable) 

Max spread 5ft 7.5 inch 

(13ft spread allowable) 

Intermittent Flame No flaming of underside of deck No flaming of underside of deck 

Burning Brand No flaming of underside of deck No flaming of underside of deck 

 

The testing carried out by Intertek shows that the Tapco (Inspire) Slate tiles comply with the ASTM 
E108 requirements for both Class A and C fire ratings.   

 

4.15 Accelerated Weathering 
Accelerated weathering by exposure to ultraviolet radiation does not form part of AS2049:2002 but has 
been included to provide additional information on performance and fitness for purpose.  
Representative sections of the tiles were tested by Intertek and were subjected to 2000 hours of UV 
exposure from a xenon arc  light source in accordance with ASTM G155-05a “Standard Practice for 
Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials”. 

Following exposure the tensile strength and elongation of the specimens was determined and 
compared to a set of control (not exposed) specimens.    
 
Results 
According to the Intertek report the samples of Tapco Slate tiles tested did not show any signs of 
cracking, crazing, chalking, pitting or discolouration after the 2000 hours UV exposure.  Results of 
the tensile tests are summarised below and presented in full with Appendix B.   
 
Test Acceptance Level Class A Acceptance Level Class C 
Tensile Strength 
(after exposure) 

14.5 MPa 
8.1% reduction compared to control 

16.5 MPa 
8.1% reduction compared to control 

Elongation 
(after exposure) 

8.3% 
20.6% reduction compared to control 

8.3% 
13.0% reduction compared to control 
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5. CONCLUSION 
A review of testing documentation carried out by other independent laboratories along with additional 
testing carried out by Stone Initiatives has shown that the Tapco Slate tiles produced by Inspire Roofing 
Products comply with the relevant sections of AS 2049:2002  with regards to: 

• performance, fit and finish; 
• quality of materials; and 
• quality of the finished product. 

Due to the design of the tiles it was not possible to carry out the Transverse Breaking Load test in strict 
accordance with the standard requirements.  The modified test method does indicate a general 
compliance with the standard loading requirements without the additional support provided by the 
underlying decking.    
 
It is considered that this evaluation report shows the suitability of Tapco Slate tiles for use in building 
construction.  Based on this evaluation the Tapco Tile product tested is deemed to satisfy the 
Acceptance of Design and Construction requirements as set out by the Australian Building Codes 
Board. 
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Appendix A 
 

Test Data 
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Appendix B 
Supporting Documentation from  

Other Laboratories
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Refer to 4.1 Surface Treatments 
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