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1. INTRODUCTION 

 

TM Consultants Limited have been engaged to assess the Loxo Cladding wall system and its associated connections to 

timber framing to confirm compliance of the system to clause B1 of the New Zealand Building Code. 

The Loxo cladding system consists of lightweight reinforced autoclaved aerated concrete (AAC) panels screwed to the 

timber framed walls through cavity battens.  

The AAC panels have standard dimensions of 2200 x 600 x 50 mm and 2200 x 600 x 75 mm. The panels are plastered 

with 6 mm thick Granosite render system.  

The polystyrene cavity battens provide ventilation between the wall framing and panels. They come in two sizes: 

 Classic Battens: 22mm x 40mm x 1200mm 

 Deluxe Battens: 50mm x 40mm x 1200mm 

The battens are connected to the wall framing with galvanised flathead nails or adhesive fixings. 

To connect the panels to the wall framing, 14g self-cutting Bugle screws are used. The location of these screws for 

various panel configurations is shown in appendix A of this report. 

For the 50mm thick Loxo panel: 

 A 100mm long Bugle screw is used in combination with a ‘Classic’ 22mm thick EPS batten with the screw head 

being inserted 5mm beneath the panel surface. 

 A 125mm long Bugle screw is used in combination with a ‘Deluxe’ 50mm thick EPS batten with the screw head 

being inserted 5mm beneath the panel surface. 

For the 75mm thick Loxo panel: 

 A 125mm long Bugle screw is used in combination with a ‘Classic’ 22mm thick EPS batten with the screw head 

being inserted 5mm beneath the panel surface. 

 A 150mm long Bugle screw is used in combination with a ‘Deluxe’ 50mm thick EPS batten with the screw head 

being inserted 5mm beneath the panel surface. 
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2. METHODOLOGY AND ASSUMPTIONS 

 

To assess the compliance of the Loxo cladding system, we have completed the structural calculations for imposed 
loadings as determined by AS/NZS1170. 

Design of the panel and bugle screw fixings have been completed for various combinations of gravity, wind and seismic 
action as required by the New Zealand Loadings standard. 

The following assumptions have been made for the structural calculations: 

Parameter 
 

Specification Source of information 

Density of ACC panels with 25% 
moisture content 

ρACC = 650 kg/m3 Letter by Nanjing Asahi New Building 
Materials, dated 16 November 2018 

Compressive strength of ACC, 
minimum required  

f’c = 3.2 MPa Internal Inspection Report by 
Nanjing Asahi New Building 
Materials, dated 7 December 2018 

Panel reinforcing steel: yield 
strength 

fy = 500 MPa 
 

Test Report by Sharp and Howells Pty 
Ltd, dated 26 August 2019, ref.19-
0247 Diameter of reinforcing for 50 mm 

panel 
d = 3.2 mm 

Diameter of reinforcing for 75 mm 
panel 

d = 5.0 mm  

Bugle screw steel grade 
 

AISI 1022 
 

Certificate of Conformity by Macsim 
Fastening Pty Ltd, dated February 
2018 

Bugle screw steel properties 
Yield strength 
Tensile strength 

 
fy = 330 MPa 
fu = 550 MPa 

Specification by Interlloy, retrieved 
from 
http://www.interlloy.com.au/our-
products/carbon-steels/1022-
carbon-steel-bar/ 

The layout of panel reinforcing including concrete covers and bar spacings is used as per drawings by Nanjing Asahi 
New Building Materials, dated 02 August 2018. 

Timber framing of the building supporting the Loxo Panel system is required to comply with NZS3604:2011. 

  

http://www.interlloy.com.au/our-products/carbon-steels/1022-carbon-steel-bar/
http://www.interlloy.com.au/our-products/carbon-steels/1022-carbon-steel-bar/
http://www.interlloy.com.au/our-products/carbon-steels/1022-carbon-steel-bar/
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3. ASSESSMENT 

 

In applying the load to the cladding system, we have adopted the following conditions: 

Gravity loads 

Typical panel weight:  

650 kg/m3 x 9.81 km/s2 = 6.37 kN/m3 

Weight of plaster:  

From Appendix A to AS/NZS 1170.1:2002: 0.23 kN/m2 per 10 mm of thickness 

From Loxo specification: six coats of texture each 1 mm thick 

0.23 kN/m2 x 6 mm / 10 mm =  0.14 kPa 

Distributed gravity load: 

75 mm panel: 6.37 kN/m3 x 0.075 m x 0.6 m + 0.14 kPa x 0.6 m = 0.29 kN/m + 0.08 kN/m = 0.37 kN/m 

50 mm panel: 6.37 kN/m3 x 0.050 m x 0.6 m + 0.14 kPa x 0.6 m = 0.19 kN/m + 0.08 kN/m = 0.27 kN/m 

For wind loads 

Importance level:    2 

Wind zone:      very high as per NZS 3604:2011 

Maximum height of the structure:   7.5 m  

Maximum site elevation above sea level:  500 m 

Terrain category:     2 as per AS/NZS 1170.2:2011 

Wind speed:      non-directional as per AS/NZS 1170.2:2011 

Site location:      outside the lee zones as per AS/NZS 1170.2:2011 

The ultimate wind pressure of -2.37 kPa has been calculated using aerodynamic shape factor Cfig = -1.30 for side wall. 

For seismic loads 

Seismic coefficient for parts has been used for in-plane and out-of-plane actions as per Section 8 of AS/NZS 
1170.5:2004. 

Importance level:    2 

Soil class:    Shallow soil, C 

Ductility of part:   limited, µ = 2.0 

Hazard factor:    Z = 0.42 

Height of attachment of the part: hi = 7.5 m 

Height to the uppermost seismic mass: hn = 7.5 m 

Part risk factor:    Rp = 1.0 
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Period of part:    Tp = 0.4 s 

Near Fault value of 1.0 has been used. 

The ultimate horizontal seismic actions for parts have been calculated as Fph = 1.38 Wp. 

Note: Sites locations outside the above conditions will require specific engineering design for the cladding, associated 
connections and supporting structure. 

Two cases of panel to wall studs’ connections were considered:  

 

 

Case 1 – Minimum distance from the centre of the 
screw to the edge of concrete – 50 mm 

 

 

Case2 – Maximum panel cantilever – 500mm 

 

 

 

 

 

Four combinations of panel batten have been considered: 

 

‘Classic’ batten and 50mm panel 

 

‘Deluxe’ batten and 50mm panel 

 

‘Classic” batten and 75mm panel 

 

‘Deluxe’ batten and 75mm panel



 

  
 

   

 

4. RESULTS 

 

A typical AAC panel is connected to three wall studs with 14g Bugle screws. We have completed structural calculations 

to check panels for out of plane bending and screws in timber studs for pull-out, shear and bending. 

 

Gravity Check  

The panels are subject to bending under the self-weight. The summary of the panel check for bending is presented in 

the table below. 

 

 Design Load, kN/m Design bending 
moment, kNm 

Moment capacity of 
panel, kNm 

Safety factor against 
failure 

75mm panel 0.50 0.06 4.19 69.8 

50mm panel 0.36 0.04 1.8 45 

Table 1: Summary of gravity checks of panels 

 

The screws are subject to shear force from the weight of panel and plaster. Additionally, the shear force applied 

through cavity batten creates bending moment in screw with the lever arm equal to the batten thickness. Therefore, 

the screws have been checked for shear and bending from gravity loads. The number of screws required at each stud 

is shown in the table below. 

 

 Design 
shear force 
at stud, kN 

Shear 
capacity of 

one screw in 
timber, kN 

Design moment per 
screw, kNm 

Bending 
capacity of 
one screw, 

kNm 

Number of screws required 
at stud 

22mm 
Batten 

50mm 
Batten 

22mm 
Batten 

50mm 
Batten 

75mm panel 0.57 1.12 0.0125 0.0285 

0.0073 

2 4 

50mm panel 0.41 1.12 0.0090 0.0210 2 3 

Table 2: Summary of gravity checks of screws 

Wind check 

The panels are subject to out of plane bending under wind and earthquake loads. Screws are subject to tension, pull-

out and shear forces. The load combination of gravity and wind governs for out of plane bending of AAC panel. The 

panels have also been checked for out of plane bending.  

 

 Design out of 
plane force at 
stud, kN 

Pull-out capacity 
of one screw in 
timber, kN 

Design out of plane 
bending moment, 
kNm 

Bending 
capacity of 
panel, kNm 

Safety factor 
against failure 

75mm panel 1.61 2.79 0.18 0.77 4.3 

50 mm panel 1.61 2.79 0.18 0.25 1.33 

Table 3: Summary of panel check for out-of-plane bending under wind actions 

 

  



LOXO CLADDING ASSESSMENT REPORT ISSUE 2 14 MAR 2020 AZ. 
  1 

 

Seismic check 

The combination of gravity and earthquake governs for in-plane screw shear and bending check. Screws have been 

checked for combined vertical shear from gravity and horizontal shear from earthquake. 

 

 
Design shear force 
per screw, kN 

Shear 
capacity of 
one screw in 
timber, kN 

Design moment 
per screw, kNm 

Bending 
capacity of 
one screw, 
kNm 

Safety factor against 
failure, governed by 
moment capacity 

22 mm 50 mm 22 mm 50 mm 22 mm 50 mm 

75 mm panel 0.28 0.14 2.66 0.0062 0.0072 

0.0073 

1.18 1.01 

50 mm panel 0.19 0.12 2.66 0.0040 0.0062 1.83 1.18 

Table 4: Summary of screw check for shear and bending under seismic in-plane loads 
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5. CONCLUSION 

 

The AAC panels 75 mm and 50 mm thick comply to clause B1 of the New Zealand Building Code. 

The standard layout of panel to timber stud connections with two 14g Bugle screw to three studs per panel complies 

to clause B1 of the New Zealand Building Code under the following conditions: 

 The panels are directly supported on the foundation or steel sitting angle 

 When the panels are not directly supported on the foundation, the standard connection arrangement may be 

used with ‘Classic’ 22 mm cavity battens. 

 The ‘Deluxe’ 50 mm cavity battens may be used provided that the panels are fixed to the timber studs with 

four screws per stud for 75 mm panel and three screws per stud for 50 mm panels. 

 

  

 

 

 

 

 

 

DISCLAIMER 

This report has been prepared solely for the benefit of our client. No liability is accepted by this firm or by any principal, 

or director, or any servant or agent of this firm, in respect of its use by any other person. Any other person who relies 

upon any matter contained in this report does so entirely at their own risk. This disclaimer shall apply notwithstanding 

that the report may be made available to other persons for an application for permission or approval or to fulfil a legal 

requirement. 
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6. APPENDICES 

 

APPENDIX 1  

Panel to wall stud connection sketch 

APPENDIX 2  

Structural calculations 

APPENDIX 3  

Supporting documentation 

 








































































