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OZWALL  
ENGINEERING DESIGN GUIDELINES 
Version 3.0 released 05.10.2007 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
IMPORTANT NOTICE 
 
A QUALIFIED PROFESSIONAL STRUCTURAL ENGINEER IS REQUIRED TO CERTIFY 
THE PROJECT-SPECIFIC APPLICATION OF THESE DESIGN GUIDELINES AS THEY 
APPLY TO THE USE OF OZWALL AS A LOAD-BEARING STRUCTURAL ELEMENT. 
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1.0  HOW TO USE THESE GUIDELINES 
 
The Ozwall Engineering Design Guidelines address only the following aspects 
of the use of Ozwall –  
 

- structural design capacity of unfilled Ozwall panels 
- structural design capacity of filled Ozwall panels 
- typical construction detailing of Ozwall Panels in both domestic and 

multi-storey applications 
- structural fire ratings achieved by Ozwall. 

 
The information presented in these guidelines – and specifically Sections 3, 4, 
5 and 6 - is intended primarily for use by a QUALIFIED STRUCTURAL 
ENGINEER as a guide to the structural design of buildings using Ozwall. 
 
The guidelines are not intended as a stand alone code of practice and should 
be read and interpreted in conjunction with the relevant Australian Standards 
and Building codes including but not limited to: 
  
 • AS 1170.0 – 2002 General Principles 
 • AS 1170.1 – 2002 Permanent, Imposed and Other Actions 
 • AS 1170.2 – 2002 Wind Actions 
 • AS 1170.4 – 2002 Earthquake Loads 
 • AS 3600 – 2001 Concrete Structures 

• AS 1684 – 1999 Residential Timber Framed Construction 
 • AS 2870 – Residential Slabs and Footings 
 • Building Code of Australia 
 
These guidelines are intended for residential single dwelling construction to a 
maximum of two storey for unfilled Ozwall panels and multi-storey residential 
(more than two storeys) for concrete filled Ozwall panels. 
 
For any other information about the characteristics or use of Ozwall, please 
refer to the Ozwall web site – www.ozwall.com.au 
 
 
If you are an owner or developer –  
 
     READ SECTIONS 2.0, 3.0 AND 4.0 
 
If you are a builder –  
 
     READ SECTIONS 2.0, 3.0 AND 4.0 
 
If you are a qualified structural engineer –  
 
     READ ALL SECTIONS 
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2.0  INTRODUCTION TO OZWALL 
 
2.1 What is Ozwall? 
 
Ozwall is a fibre-reinforced plaster wall system designed to be used in both 
domestic (up to 2 storeys) and multi-storey (over 2 storeys) construction.  It 
can be used as either a load-bearing or non-load-bearing system, but is most 
commonly used as a structural load-bearing wall system. 
 
Ozwall’s shape allows its hollow cores to be filled with concrete grout if 
required. 
 
2.2 Product Dimensions 
 
A typical Ozwall panel section is shown in Figure 1 with an overall panel 
thickness of 120 mm. All testing and calculated capacities in these guidelines 
are based on the laboratory tests for the panel size indicated below. 
 

 
 

Figure 1: Ozwall Panel Section – 120 mm Thick 
 
2.3 Grout Filling of Cores 
 
Ozwall can be used as a load-bearing system with its cores grout filled (over 2 
storeys) or unfilled (2 storeys maximum).  If any cores are to be grout-filled, 
the grout must meet the material and performance specifications set out in 
Section 4.6 of these guidelines. 
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2.4 Fire Resistance of Ozwall 
 
The fire resistance of core-filled Ozwall panels has been assessed by the 
CSIRO and the fire resistance levels (FRL’s) are provided below.  Table 1A 
presents the FRL for a core-filled (32MPa grout) Ozwall panel subjected to an 
axial working load of 400kN/m. 
 
 FRL 
Core filled panel – 400kN/m working 
load 

120 / 120 / 120 

Table 1A: FRL of load-bearing core-filled Ozwall panels 
 
Table 1B below presents the fire resistance level for a core-filled non-load-
bearing panel. 
 
 FRL 
Core filled panel – non-load-bearing 
Maximum clear wall height 2850mm 

240 / 240 / 240 

Table 1B: FRL of non-load-bearing core-filled Ozwall panels 
 
The CSIRO report on the fire resistance of Ozwall panels can be found in 
Section 6.3 of these guidelines. 
 
In general, unfilled Ozwall panels should not be used as fire-rated walls. 
 
2.5 Painting and Waterproofing 
 
Please refer to www.ozwall.com.au for painting and waterproofing 
specifications and details. 
 
2.6 Acoustic Performance 
 
Please refer to reports prepared by Vipac and available via 
www.ozwall.com.au for acoustic performance specifications and details. 
 
2.7 Thermal Performance 
 
Please refer to report Ozwall Manufacturing Pty Ltd Thermal Resistance 
Report #D07071001-1 dated 10/7/2007 and available via www.ozwall.com.au 
for thermal performance specifications and details.
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3.0  DOMESTIC CONSTRUCTION   (maximum 2 storeys) 
 
3.1 Axial Load Capacity 
 
The design axial load capacity of Ozwall panels is given in Table 2 for unfilled 
(hollow core) panels fixed at the base and pinned at the top as shown in 
Figure 2. 
 

 
 
 
 
 
 
Figure 2  
Loading of an Ozwall Panel Partially Fixed at Bottom, 
Pinned at Top. 
 
Note: Partial fixity to bottom of wall due to laboratory 
testing setup – some limited wall rotation permitted.  
 
 
 
 
 
 
 

Pinned Top, Fixed Bottom Load Capacity (ΦRN) kN/m length of wall 
Eccentricity 0 mm 15 mm 30 mm 
Hollow core 110 110 100 

 
Table 2: Design Axial Load Capacity (ΦRN) of Ozwall with Core Unfilled – Pinned Top and 
Fixed Bottom. 
 
The load capacities above are for panels up to 2850 mm in height and include 
provision for eccentrically loaded panels as shown. 
 
Structural Design Notes - 
 

- Structural engineer to classify support conditions for each design case 
- Capacities given are per metre of wall length 
- Capacities given are for a maximum wall height of 2850 mm 
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3.2 Bending Capacity 
 
(i) Unreinforced Ozwall Panels 

 
The design bending capacities of hollow Ozwall panels are presented in Table 
3 for unreinforced hollow core panels. The capacities are given per metre 
length of wall. 
 
 Ribs Parallel to Span Ribs Perpendicular to Span 
Design Moment 
Capacity ΦR 2.9 kNm/m 1.6 kNm/m 

Table 3: Bending capacity of unreinforced hollow core panels 
 
3.3 Out-of-plane Shear Capacity 
 
The out-of-plane design shear capacities (ΦROP) of an unfilled Ozwall panel 
are shown in Table 4 for both ribs parallel and ribs perpendicular to the span. 
The capacities are in kN per metre length of wall.  
 
 Out-of-plane Design 

Shear Capacity (ΦROP)  
Unfilled Ozwall Panel (Ribs Parallel to Span) 4.6 kN/m 
Unfilled Ozwall panel (Ribs Perpendicular to 
Span) 1.4 kN/m 

Table 4: Out-of-plane Design Shear Capacity of Ozwall. 
 
3.4 In-plane Shear Capacity 
 
The in-plane design shear capacity of an unfilled Ozwall panel in kN for a 
2830 mm panel is shown in Table 5.  
 
 In-Plane Design Shear Capacity (ΦRV)  
Unfilled Ozwall Panel 20.5 kN 

Table 5: In-Plane Design Shear Capacity of Ozwall 
 
Structural Design Note –  
 
The above in-plane shear capacities apply to the application of shear as a 
point load on the end section of a wall panel 2830 mm long. Higher shear 
capacities would be achieved if the load is applied uniformly over the length of 
the wall section. 
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3.5  Roof Tie Down 
 
Roof tie down can be achieved by the use of roof anchor rods. These steel 
rods are hooked into the web of an Ozwall panel and bolted to the 
timber/metal top plate as shown in Figure’s 3 to 6. For a minimum 10 mm 
diameter mild steel rod the design hold down capacity is given in Table 6 for 
one rod. The uplift wind pressure and tributary area are used to calculate the 
total uplift force on an Ozwall panel and the number of roof anchor rods 
determined accordingly. The maximum number of anchor rods is limited to 
one per web of the Ozwall panel.   
 
 Load Capacity (ΦR) 
Steel Anchor Through Web 4.3 kN per Anchor 

Table 6: Design Load Capacity for Roof Anchors. 
 

 
Figure 3: Timber Top Plate Tie Down Detail 
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Figure 4: Alternative Metal Top Plate Tie Down Detail 

 
 

 
Figure 5: Roof Anchor Rods Hooked Through Ozwall Web 
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Figure 6: Roof Anchor Rods Spacing 

 
 
Structural Design Notes – 
 

- The steel rod must be anchored a minimum distance of 250 mm from 
the top of the Ozwall panel. 

- If the uplift force exceeds the weight of the unfilled or filled Ozwall 
panel as appropriate, the top plate must be tied directly to the 
slab/footing. 

- The Structural Design Engineer is responsible for the design of the top 
plate and associated tie bolt spacings to suit specific project 
requirements. 
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3.6 Lintel Capacity 
 
Lintels should not be used to support structural loads unless they are a 
minimum of 700mm deep. 
 
For a minimum depth above an opening of 700mm, the in-plane flexural 
capacity of an Ozwall panel to resist point loading from a roof truss/rafter is 
given in Table 7 below.  
 
 Design Capacity (ΦR) 
1.0 metre opening 20.9 kN 
1.5 metre opening 16.8 kN 

Table 7: Design Load Capacity of Lintels over openings 
 
For openings wider than 1.5 metres, the Ozwall lintel should not be used to 
provide structural support.  Independent lintel beams (made of either steel or 
timber to Australian Standards, or as specified by the project structural 
engineer) should be provided across the top of the opening, and load-bearing 
posts should be provided to support the independent lintel at both ends, 
similar to the diagram below. 
 

 
 
Structural Design Note –  
 

- The results in Table 7 above require a minimum 35 mm thick top plate 
to be installed continuous above the opening to achieve the stated 
capacities. 
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3.7   Wall Plate Connection  
 
Suspended floors are typically connected to Ozwall walls via a wall plate fixed 
to the face of the wall.  The tear-out capacity of two 12 mm x 150 mm self 
tapping screw-in anchors attaching a wall plate to an Ozwall panel is given in 
Table 8 below. The two anchors must be placed in a line vertically.  
 
 Design Capacity (ΦR) 
Two Anchors 18.2 kN 

Table 8: Design Load Capacity of Two Wall Anchors 
 
Structural Design Note –  
 

- Appropriate checks of axial and bending capacity on the Ozwall panel 
must be conducted to account for the load and eccentricity of load 
transferred from the wall plate to the wall. 

 
3.8     Typical Domestic Connection Details  
 
The following pages of details demonstrate common examples of how Ozwall 
panels should be installed in domestic applications.  For further examples and 
details please refer to www.ozwall.com.au 
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5.3.2 Shear Bracing Wall – Example Calculation 
 
A 6 m tributary length of Ozwall, 2.55 m high, forms part of wall in a residential 
dwelling and bracing is required perpendicular to the wall to resist the applied 
ultimate wind pressure of 1.0 kPa. Check that an Ozwall panel acting as 
bracing has the in-plane shear capacity to resist the wind pressure transferred 
from the external wall.   
 
Solution 
 
Half of the wall height in wind load is taken by transfer to the slab/footing at the bottom edge 
of the external panel. The wind load from the top half will be resisted by the in-plane shear 
capacity of the Ozwall bracing wall.  

 

     Ozwall Bracing Panel Example  
 
Wind force on Ozwall bracing panel with 6 m tributary width: 
 
Tributary width: 6m 
Tributary height: 2.55/2 m 
Ultimate wind pressure: 1 kPa 
 
Force to be resisted by in-plane shear capacity of Ozwall bracing wall: 
 

S* = 6 m x 2.55/2 m x 1 kPa = 7.65 kN  
 
In-plane shear design capacity of Ozwall: 
 

ΦRv = 20.5 kN (Table 7) 
 
ΦRv > S*, therefore an Ozwall bracing wall of minimum width 2.5 m has sufficient in-plane 
shear capacity to act as bracing in this case. 
 
Note:   - All loads to be calculated according to AS 1170.2 – 2002, AS 1170.1 – 2002, AS 
1170.2 – 2002. 

 - Design and detailing must provide sufficient fixity at the bottom edge of the external 
panel to transfer the wind loads from the bottom half of the panel into the slab/footing. 

 - Other actions on bracing wall not considered in this example. 
 

6 m

2.55 m

Ozwall Bracing Panel

Ozwall Panel
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5.3.3  Axial Load – Example Calculation 
 
A two-storey residential dwelling is to use Ozwall as load bearing walls on 
both levels. Check the axial capacity of Ozwall panels on the ground floor to 
support the floor above, the walls over and the roof. The roof load width 
supported is 3.5m and the floor load width supported is 3 m. The factored 
ultimate loads are 1.1 kPa (wind, dead and live load) for the roof, 3.4 kPa 
(dead and live load) for timber floor construction and 0.65 kPa (self weight) for 
the walls over. The height of wall is 2.55 m on each storey and the axial load 
is applied with a 15 mm eccentricity from the centre line of the Ozwall. 
 
Solution 
 
Design axial load on ground floor walls per metre: 
 
Tributary roof width: 3 m 
Load on ground floor wall from roof: 

1.1 kPa x 3.5 m = 3.85 kN/m 
 

Tributary floor width: 3.5 m 
Load on ground floor wall from first floor: 
 3.4 kPa x 3 m = 10.2 kN/m 
 
Tributary height of wall over: 2.55 m 
Load on ground floor wall from wall over: 
 0.65 kPa x 2.55 = 1.66 kN/m 
 
Total axial load on ground floor wall: 
 S* = 3.85 kN/m + 10.2 kN/m +1.66 kN/m = 15.7 kN/m 
 
  
Axial design capacity of Ozwall (15 mm eccentricity): 
 
 ΦRN = 515 kN/m for filled Ozwall panels (Table 1) 

ΦRN = 110 kN/m for unfilled Ozwall panels (Table 2) 
 
ΦRN (unfilled) > S*, therefore unfilled Ozwall panels have sufficient axial capacity. 
 
Note:   - All loads to be calculated according to AS 1170.0 – 2002, AS 1170.1 – 2002, AS 
1170.2 – 2002. 
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5.3.4  Window Opening – Example Calculation 
 
A 2 m x 1.2 m window opening is required in an Ozwall panel forming part of a 
wall in a residential dwelling as shown in Figure 10. It is calculated that the 
wall will be subjected to ultimate wind pressures of 1.0 kPa and serviceability 
wind pressures of 0.7 kPa. Design supports so that the Ozwall panels above 
and below the window opening are supported.  

 
 
Ozwall panel window opening 
example  
 
 
 
 
 
 
 
 
 
 
 
 

Solution 
 
Sill Beam S1 
 
Wind loads 
 
Ultimate wind pressure: 1.0 kPa 
Serviceability wind pressure: 0.7 kPa 
 
Tributary height: 
 1.2/2 m + 0.9/2 m = 1.05 m 
 
Ultimate wind load: 
 1.05 m x 1.0 kPa = 1.05 kN/m 
 
Serviceability wind load: 
 1.05 m x 0.7 kPa = 0.74 kN/m 
 
Design for serviceability  
  
Deflection limit: Δ/span ≤ 1/500 
Span: 2 m 
 
Ixx required to satisfy deflection: 
 Using Δ = 5wL4/384EI, required Ixx > 192708 mm4 

 
Therefore use Duragal 75x40x4.0 CC, with Ixx = 457 x 103 mm4 to satisfy serviceability criteria. 
(Alternatively use 90x50 Lysaght un-lipped channel.) 
  
Design for strength 

2 m 

1.
2 

m
 

S1 

S2 

M
1 

M
1 
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Design moment: 
 S* = wL2/8 = 1.05 kN/m x (2 m)2 / 8 =  0.53 kNm 
 
Effective length: 
 Le = 2.8 m (calculated using AS 4100 – 200X) 
 
Design moment capacity of S1: 
 ΦR = 2.4 kNm (One Steel Design Capacity Tables – July 2001) 
 
ΦR > S*, therefore S1 has sufficient capacity to take the load of the Ozwall below the window 
opening. 
 
Sill Beam S2 
 
By inspection S2 will carry less wind load and therefore a Duragal 75x40x4.0 CC will be 
sufficient. (Alternatively use 90x50 Lysaght un-lipped channel.) 
 
Mullion M1 
 
Wind loads 
 
Assume half of the load width of the 2 m opening and panels below is taken by the mullion 
(conservative design).  
 
Ultimate load: 0.7 kN/m 
 
Serviceability load: 1.0 kN/m 
 
Design for serviceability  
 
Deflection limit: Δ/span ≤ 1/500 
Span: 2.55 m 
 
Ixx required to satisfy deflection: 
 Using Δ = 5wL4/384EI, required Ixx > 377831 mm4 
 
Therefore use Duragal 75x40x4.0 CC, with Ixx = 457 x 103 mm4 to satisfy serviceability criteria. 
(Alternatively use 90x50 Lysaght un-lipped channel.) 
 
Design for strength 
 
Design moment: 
 S* = wL2/8 = 1.0 kN/m x (2.55 m)2 / 8 =  0.81 kNm 
 
Effective length: 
 Le = 3.6 m (calculated using AS 4100 – 200X) 
 
Design moment capacity of M1: 
 ΦR = 1.74 kNm (One Steel Design Capacity Tables – July 2001) 
 
ΦR > S*, therefore M1 has sufficient capacity to take the applied loads due to the window 
opening. 
 
Notes: - All loads to be calculated according to AS 1170.0 – 2002, AS 1170.1 – 2002, AS 
1170.2 – 2002. 
 - Steel members must be checked for combined actions if appropriate. 
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5.3.5 Ozwall Strength Over Opening – Example Calculation 
 
An Ozwall panel supporting a roof has a penetration to within 0.7 m of the top 
plate as shown in Figure 11. Roof trusses are at 3 m spacings and support a 
3.5 m load width and the factored ultimate load is 1.1 kPa acting on the roof. 
Check the lintel capacity of the Ozwall panel above the opening if the opening 
is 1.5 m wide.  
 

0.
7 

m
 

  1.5 m 

 
Ozwall panel over opening 
 
Force on panel due to truss on top plate: 
 
Truss spacing: 3 m 
Roof load width: 3.5 m 
 
Force on top plate: 
 S* = 3 m x 3.5 m x 1.1 kPa = 11.6 kN 
 
Design capacity of Ozwall panel 
 

ΦR = 16.8 kN (Table 10) 
 

ΦR> S*, therefore the Ozwall panel has sufficient capacity to carry the load of the truss on the 
top plate above the opening. 
 
Notes: - All loads to be calculated according to AS 1170.0 – 2002, AS 1170.1 – 2002, AS 
1170.2 – 2002. 

- Ozwall panels with geometries outside those presented above must be 
independently assessed. 

- Top plate must be full width of Ozwall panel. 
- Slenderness, flexure and other actions have not been considered in this example 

and must be checked. 
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5.3.6 Wall plate connection – Example calculation 
 
A wall plate picking up load from a first level timber floor is attached to an 
Ozwall panel with two 12 mm x 150 mm self tapping screw-in anchors. The 
floor load width is 3.5 m and the factored ultimate load on the floor is 3.4 
kPa. Check the capacity of the wall plate connections to the Ozwall panel. 
 
Load on wall plate: 
 
Floor load width: 3.5 m 
Ultimate load: 3.4 kPa 
Force on wall plate: 
 S* = 3.5 m x 3.4 kPa = 11.9 kN/m  
 
Design Capacity of screw-in anchors: 
 
 ΦR = 18.2 kN for two anchors in vertical line (Table 11) 
 
Try anchors at 1.5 m centres. 
 ΦR = 18.2/1.5 = 12.1 kN/m  
 
ΦR> S*, Therefore sets of two anchors located at 1.5 m centres will be sufficient. 
 
Notes: - All loads to be calculated according to AS 1170.0 – 2002, AS 1170.1 – 2002, AS 
1170.2 – 2002. 

- Wall plate must be designed to resist applied loads. 
- The Ozwall panels must be checked for axial and bending capacity due to loading 

from wall plate. 
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Figure A2: Eccentricity (ECC) of Axial Loading 
 
 
 
 
 
 
 

The Ozwall panels were loaded at 0, 15 and 30 mm eccentricities both core 
filled (all cores filled with minimum 32 MPa concrete) and unfilled. 
All calculations were carried out in accordance with engineering principles and 
AS3600 – 2001 B4.3 
 
Flexural Capacity Testing 
 
Experimental tests were conducted at the University of Adelaide to determine 
the out-of-plane flexural capacity of Ozwall panels. A series of 1000 mm wide 
panels were loaded as shown in Figure’s A3 and A4 with the ribs parallel and 
perpendicular to the span respectively as shown. 
 

 
 
Figure A3: Out-of-plane Bending Setup - Loading Arrangement for Ribs Perpendicular to 
Span. 
 
 



 Ozwall Engineering Design Guidelines  Version 3.0 

Page 51 

 
Figure A4: Out-of-plane Bending Setup - Loading Arrangement for Ribs Parallel to Span 
 
All calculations were carried out in accordance with engineering principles and 
AS3600 – 2001 B4.3 
 
Out-of-plane Shear Capacity 
 
The out-of-plane design shear capacity (ΦROP) of Ozwall was calculated from 
experimental testing conducted at the University of Adelaide. The 
experimental arrangement for the case of the ribs parallel to the span and for 
the case of the ribs perpendicular to the span are shown in Figure’s D1 and 
D2 respectively.  
 

 
Figure A5: Out-of-plane Shear Setup - Loading arrangement for ribs parallel to span 
 

 
Figure A6: Out-of-plane Shear Setup - Loading arrangement for ribs perpendicular to span 
 
All calculations were carried out in accordance with engineering principles and 
AS3600 – 2001 B4.3 
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Roof Tie-down Rod 
 
The capacity of a roof anchor rod was experimentally tested at the University 
of Adelaide. The anchor consisted of a 10 mm mild steel rod with a threaded 
right angled bend at the end which was inserted through a hole drilled 250 
mm down from the top of the Ozwall panel into the web of a rib. 
 
The anchor failed through bending of the rod which subsequently pulled 
through the web. All calculations were carried out in accordance with 
engineering principles and AS3600 – 2001 B4.3 
 

 
Figure A7: University of Adelaide Test Report Number 
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6.2 University of Newcastle 
 
The following are extracts of the University of Newcastle report which was used to form the 
basis of all in-plane shear capacities presented in these design guidelines.  For a copy of the 
full report prepared by University of Newcastle, please contact www.ozwall.com.au 
 
In-plane Shear Capacity 
 
The in-plane design shear capacity (ΦRV) of Ozwall has been calculated from 
the experimental shear testing of a series of unfilled Ozwall panels at the 
University of Newcastle. The panels were strengthened to resist local crushing 
by filling the cores in line with the reaction plate at the bottom with 15 MPa 
grout and placing timber blocking between the cores in line with the loading 
plate at the top. A schematic of the testing apparatus is shown in Figure A8. 
 

 
Figure A8: In-Plane Shear Testing Arrangement 
 
All calculations were carried out in accordance with engineering principles and 
AS3600 – 2001 B4.3 
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Figure A9: University of Newcastle Test Report Number 
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6.3      CSIRO 
 
The following are extracts of CSIRO report which was used to form the basis of all fire 
resistance levels (FRL’s) presented in these design guidelines.  For a copy of the full report 
prepared by CSIRO, please contact www.ozwall.com.au 
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