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Measurement of Fixing Shear Resistance to Assess the (vertical) Tile Weight Capacity of 
the 13mm thick PBP Water Resistant Gypsum Board 

 
1. Objective: 

 
1.1 BEAL Testing Services were contracted by Premier Building Products Ltd to verify that the 

10mm and 13mm thick Water-Resistant Gypsum Board product, supplied by the client, when 
ceramic tiles are adhered, will meet the performance requirements of the New Zealand 
Building Code and a specified tile weight of 26Kg/m2 for the 10mm product and 40Kg/m2 for 
the 13mm product, based on a specified timber frame fixing detail. 
(Stud centres 600mm and fixing centres max. 150mm as per Table 1). 
 

1.2 A comparison with the performance of a similar water-resistant gypsum board product, was 
carried out by way of fixing shear resistance testing. An engineer would then assess the results. 

 
2. Methodology: 

 
2.1 Measurement of potential creep using a shear resistance test, BEAL TP145 ‘Fixing Shear 

Resistance’, was selected for the purpose. 
 

3. Test Specimen: 
 
3.1 5 specimens approx. 100mm x 90mm (well clear of any tapered edge) of each of the two brands 

of 13mm thick water-resistant gypsum board product were prepared and screw-fixed by way of 
6g x 40mm long self-tapping screws, to a timber block as per the test procedure. A steel bar was 
then fixed to the timber block to enable it to be held in the jig of the Universal Testing Machine. 
Refer photo. 
 

4. Specimen Conditioning – if any: 
 
4.1 Specimens were prepared at room conditions. 

 
5. Test Criterion: 

 
5.1 A structural engineer was asked to assist in the development of this assessment procedure. 

 BTS2230-1 CERTIFICATE OF TEST: TR-221017-1&2 + 
TR221025-1 v2 
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5.2 The purpose of the method was to measure the shear resistance of typical screw fixing in order 

to assess the board’s tile weight carrying capacity. The test results would be subject to the 
evaluation procedure described in Appendix B of AS/NZS1170. Refer calculation sheet. 

 
6. Test Result: 
 

Two sets of test results were produced, though one test result for the PBP product was discounted, 
owing to a non-conforming preparation process. 
 

TR221017-1 13mm Premier Building Products Water Resistant Gypsum Board 
Specimen Break distance(mm) Maximum Force (N) Limiting Fixing Load* 
2221-1 3.29 414 162.5 
2221-2 4.18 484 156.25 
2221-3 6.29 327 (abnormally low) 143.25 
2221-4 4.22 419 193.75 
    
Average  414 163.94 
SD  56.0 21.43 

* taken from the graph 

TR221017-2 13mm Aqualine Gypsum Board 
Specimen Break distance(mm) Maximum Force (N) Limiting Fixing Load* 
2222-1 9.10 756 237.5 
2222-2 6.79 740 287.5 
2222-3 5.03 715 312.5 
2222-4 6.05 595 200.0 
2222-5 5.76 666 287.5 
Average  694 265.0N 
SD  65.5  

* taken from the graph 

Based on the above, the engineer requested one final set of tests to represent the effects of fixing shear 
near a cut edge. 

TR221025-1 13mm Premier Building Products Water Resistant Gypsum Board 

Specimen Break distance(mm) Maximum Force (N) 
2223-1 3.29 355 
2223-2 4.18 330 
Average  342 
SD  18.0 

 

7. Calculations: 
 

Refer to the attached calculation sheets for the PBP board and Aqualine board. 
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8. Comment: 
 
8.1 The shear resistance for the 13mm Premier Gypsum Board is significantly less than the NZ 

manufactured gypsum board product, when the fixing was tested in the centre of the board 
specimens. This results in a characteristic capacity of 172N (17.5Kg per screw fixing) for the Aqualine 
product versus a characteristic capacity of 101.78N (10.4Kg per screw fixing) for the Premier Building 
Product’s product. 
 
However, when considering the weight of tiles that the PBP product could carry, based on 600mm 
spaced studs, with fixing centres at no more than 150mm, the test results indicate that the PBP 
product will meet the tile weight requirement of 40Kg per sq.m. as set out in the attached table 1: 
 
 
 
 
 
 
 
 

Table 1 
 

8.2 Based on the test results found in TR221025-1, 3rd graph) where testing was carried out on a fixing at 
a typical 11mm from a cut edge on 13mm thick board, the capacity of the fixings would appear to be 
satisfactory to meet the tile weight of 40Kg/m2. 
Based on an extrapolation of these results, it appears that the 10mm thick board is suitable for 
26Kg/m2. 
 

8.3 Note that the limiting fixing load taken from each test corresponded to the point where the 
resistance commenced to reduce (i.e. the onset of non-linearity). 
 

8.4 Based on a 40Kg per sq.m. requirement or a minimum load capacity requirement of 33.4N per fixing 
at the centre of a sheet, the PBP 13mm board meets this requirement. 

 
8.5 Based on the 10mm PBP Water resistant gypsum board being of the same constituents and same 

density as the 13mm product, the 10mm board will meet the tile weight requirement of 26Kg/m2. 
 

 
 
Colin Prouse 
Authorised signatory    
C R Prouse 
Building Element Assessment Laboratory Limited 
Legal Notice:  This report is for the use of the addressee only and only for the purposes for which it 
was requested. This report may not be reprinted in any other document, or used for any other 
purpose, or relied on by any other party, without the express written permission of BEAL.  BEAL 
accepts no responsibility to anyone other than the addressee for any reliance that may be placed on 
this report contrary to the terms of this Legal Notice. 
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