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NATIONAL ASSOCIATION OF STEEL-FRAMED HOUSING INC. 
(NASH) 

NASH is an active industry association centred on light structural framing systems for 
residential and similar construction. We represent the interests of suppliers, 
practitioners and customers ï all those involved in steel-framing systems. 
 

NASHôs key objectives are to: 
¶ Support the long-term growth and sustainability of the steel framing industry. 

¶ Maximise awareness of the steel-framing industry in the market place. 

¶ Promote the advantages of steel-framing to the building industry and homeowners. 
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Disclaimer of Warranty 

Although we have strived to maintain the accuracy and usefulness of the Content, you 
should be aware of the following constraints affecting the Content: 

1. The Content includes content provided by third parties. NASH makes no 
warranty as to the completeness, accuracy, currency, or reliability of 
information published in this document. 

2. The Content is not comprehensive nor contains all information that may be 
relevant. Content provided in this document is only intended to facilitate 
understanding and provide guidelines and may not be suitable for your 
intended use. We provide no warranty or guarantee for any information 
provided by this document. Content is not a substitute for professional advice. 

3. Any opinions, advice, statements, services, offers, or other information 
expressed or made available by third parties (including merchants and 
licensors) are those of the respective authors or distributors of such content 
and not of NASH.   

Limitation of Liability 

We shall not be liable ï whether in contract, tort or otherwise ï for any consequential, 
indirect or special damage or loss of any kind whatsoever suffered by you in connection 
with you using or relying upon this document or its content. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 ALTERNATIVE SOLUTION: NASH STANDARD PART 1: 2016 PAGE | 3 

 

 
 

Foreword 

This Standard is intended to be an alternative solution verification method to the New 
Zealand Building Code (NZBC) clause B1 Structure. It sets out design criteria for the 
steel-framing of low-rise buildings including houses and low-rise commercial buildings. 
 
The 2016 edition of the NASH Standard Part 1: 2016 is a revision of the 2010 edition 
that is currently an acceptable solution within the NZ Building code.  
This edition is currently with MBIE and in the process to becoming an acceptable 
solution as a replacement of the 2010 edition. 
 
The major developments of this edition of the NASH standard includes: 

¶ Limit state design to align with the AS/NZS 1170 series of Standards. 

¶ The introduction of serviceability criteria. 

¶ Tolerances for the manufacture of steel components and guidance on their 
installation to comply with the provisions given in this standard. 

¶ Guidance for calculating the self-weight of materials. 
 
This Standard is part of a suite of NASH Standards alternative solutions which including 
the following: 
NASH Standard Part 1: 2016 Design criteria. 
NASH Standard Part 2: 2016 Non-specific Design of Light Steel-frame Buildings. 
NASH Building envelope solutions: 2016. 
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 GENERAL 

1.1 SCOPE  

This Standard sets out the structural design criteria, at both serviceability and ultimate 
limit states, for the design of low-rise steel-framed buildings. These include residential 
and commercial low-rise buildings using New Zealand cold-formed framing components 
and methods (see Figure 1.1). 
 
The design criteria shall be applicable for the steel framing of buildings that comply with 
the geometric limitations given in Figure 1.2. 
 
For buildings outside the geometric limits given in Figure 1.2, but not exceeding 10m in 
height, the design actions shall be determined from the AS/NZS 1170 suite of 
standards.  

 
Figure 1.1 Framing components 
 

The ground floor, subfloor and foundations shall comply with NZS 3604 or NZS 4229 as 
appropriate. Alternatively they shall be a steel frame system to AS 4600 or NZS 3404 
as appropriate subject to Specific Engineering Design that shall also consider bracing, 
connection strength and durability requirements. 
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Figure 1.2 Geometric limitations 
 
NOTE: Requirements to support the compliance with other NZBC clauses can be found in the NASH 
handbook best practice for the design and construction of residential and low rise steel framing. 
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1.2 INTERPRETATION 

The word ñshallò denotes mandatory requirements for compliance with this Standard.  
The word ñshouldò denotes requirements that are practices that are recommendations 
only. 
 
In this Standard, notes provide guidance only and do not provide mandatory 
requirements.   
 
Where other documents, that are themselves referenced or cited in regulations, 
legislation, or provide a legal means of demonstrating compliance with legislation are 
referred to by this Standard, they shall be considered along with any modifications 
made in their statutory incorporation by reference or citing. 
 
Appendices may be either informative guidance or normative requirements as 
indicated. 
 
Further guidance material on steel-framed housing is available from 
www.nashnz.org.nz. 

1.3 REFERENCED DOCUMENTS 

The following are referred to in this document: 

¶ AS/NZS 1163: 2016 Cold-formed structural steel hollow sections 

¶ AS/NZS 1170 Structural design actions 

 Part 0: 2002 General principles, amendments 1,2,3,4,5. 

 Part 1: 2002 Permanent, imposed and other actions, amendments 1,2. 

 Part 2: 2011 Wind actions, amendments 1,2,3. 

 Part 3: 2003 Snow and ice actions, amendment 1 

¶ NZS 1170 Part 5: 2005 Earthquake Actions ï New Zealand 

¶ AS/NZS 1365: 1996 Tolerances for flat-rolled steel products 

¶ AS 1397: 2011 Continuous hot-dip metallic coated steel sheet and strip - Coatings of 
zinc and zinc alloyed with aluminium and magnesium 

¶ AS 3566.2: 2002 Self-drilling screws for the building and construction industries ï 
Corrosion resistance requirements  

¶ AS/NZS 3404: Part 1:2009 Steel structures Standard 

¶ AS/NZS 3679.1: 2016 Structural steel ï Hot-rolled bars and sections 

¶ NZS 3604: 2011 Timber framed buildings  

¶ AS/NZS 4600: 2005 Cold-formed steel structures 

¶ The New Zealand Building Code including acceptable solutions and verification 
methods 

¶ The NASH Standard Part 2: 2016 Non-specific Light Steel-framed Buildings 

¶ The NASH handbook best practice for the design and construction of residential and low rise 
steel framing. 

 

http://www.nashnz.org.nz/
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1.4 BASIS FOR DESIGN 

 General 

The design criteria contained in this Standard is based on the AS/NZS 1170 series and 
AS/NZS 4600 specially formulated for low rise buildings using cold-formed steel-framing 
methods. 

 System-based assumption 

The design criteria shall recognise the interactions between structural elements and 
other elements of the construction system.  
 
When provision is made for the redistribution of loads, the load redistribution shall be 
accounted for by one of the following: 
¶ calculation of the load redistribution factor ks (see Appendix B for calculation 

examples for concentrated loads in a grid system); or 

¶ appropriate rational analysis of the system or the subsystem (such as finite element 

analysis), in such case ks = 1.0; or 

¶ prototype testing of the subsystem in accordance with Section 7. 

NOTE: In other sections of this Standard, notes are used to indicate areas where there is potential for the 
application of system-based assumptions. 

 Durability  

The design criteria assumes that the materials used their installation, and their 
maintenance will ensure that components will fulfil their intended structural function and 
will comply with the requirements of NZBC B2 for the intended design life of the 
structure.  
 
They shall comply with AS 1397-2001: Steel sheet and strip ï Hot-dipped zinc-coated 
or aluminium/zinc-coated and AS 3566.2ï2002: Self-drilling screws for the building and 
construction industries ï Corrosion resistance requirements.  
 
The minimum requirements for framing in dry internal environments that should be 
applied are as follows:  

¶ Galvanised  275g/m2 (Z 275) 

¶ Aluminium/zinc 150g/m2 (AZ 150) 

NOTE: For determination of the corrosivity for other environments, refer to Section 5 of 
NZS 3404.1:2009.  Further guidance may also be found in the NASH Handbook best practice for the 
design and construction of residential and low rise steel framing. 
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1.5 DESIGN ACTIONS 

 General 

Structural design actions shall be in accordance with AS/NZS 1170.0. Permanent, 
imposed and other actions, in general, shall be in accordance with AS/NZS 1170.1. 
Wind actions shall be in accordance with AS/NZS 1170.2.  
 

Any other actions and combinations of actions shall also be considered using AS/NZS 
1170 series. 
 

In each situation, the combination of actions that produce the most severe action effect 
shall be used as the governing criteria. Where appropriate, different combinations of 
actions shall be considered for different action effects. 
 

NOTES:  
1. Construction loads may also become critical on certain components of an unfinished building. 

Guidance on appropriate load combinations for construction may be found in Appendix A. 
2. Appendix E provides guidance for the determination of self-weight for some systems. 

 

 Determination of imposed actions 

For the design of houses the following imposed actions shall apply: 
 

1. For roofs not accessible except for normal maintenance: 

a. Uniformly distributed action ï 0.25 kPa (Q1); and 

b. Concentrated action ï 1.1 kN applied anywhere (Q2). 

 

2. For general floor areas: 

a. Uniformly distributed action ï 1.5 kPa (Q1); and 

b. Concentrated action ï 1.8 kN (Q2). 

 

3. Balconies and roofs used for floor type activities more than 1m above ground: 

a. Uniformly distributed action ï 2.0 kPa (Q1); and 

b. Concentrated action ï 1.8 kN (Q2); and 

c. Balcony edge action as follows: 

i. Residential ï 0.35 kN/m run along top edge horizontal and vertical; or 

ii. Other than residential ï 1.5 kN/m run along top edge horizontal and vertical. 

 

4. For ceiling joists and supports:  

a. Concentrated action  ï 1.4kN where the member is required to support the force 

imposed by a person for any purpose; or 

b. Concentrated action ï 0.9kN where the structural element is not required to 

support a person before the cladding is in place, and there is headroom of less 

than 1.2m after installation of the cladding. 
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For floors of other occupancy, the actions shall be determined in accordance with 
AS/NZS 1170.1. 

 Determination of wind actions and reference pressures 

The wind actions and reference pressures shall be determined from 1.5.3.1 and 1.5.3.2. 

1.5.3.1 Design wind speed and pressure for ultimate limit state 

The design wind speed Vu (in m/s) shall be determined as follows: 
 

Vu = Vdes, ɗ as defined in AS/NZS 1170.2. 
Where: 
Vdes, ɗ is determined from regional wind speed (VR) for the annual probability of 
exceedance as given in AS/NZS 1170.0 Section 3.  
 

The reference pressure for the ultimate limit state shall be determined as follows: 
 
qu = 0.6(Vu)2/1000 kPa. 

1.5.3.2 Design wind speed and pressure for serviceability limit state 

The designed wind speed Vs (in m/s) shall be determined as follows: 
 

Vs = Vdes, ɗ as defined in AS/NZS 1170.2. 
 
Where: 
Vdes, ɗ is determined from regional wind speed (VR) for the annual probability of 
exceedance as given in AS/NZS 1170.0 Section 3.  
 

The reference pressure for the serviceability limit state shall be determined as follows: 
 qs = 0.6(Vs)2/1000 kPa 

 Determination of Earthquake actions 

Earthquake actions shall be determined in accordance with NZS1170:5 as modified by 
B1/VM1 or 1.5.4.1; 

1.5.4.1 Determination of earthquake design action coefficient 

The earthquake design coefficient shall be determined as follows: 
 

Cd = Z.Ch(T)Sp/km 
 
Where: 
Z is the hazard factor and shall be as specified in NZS1170:5 as modified by B1/VM1. 
Ch(T) is the spectral shape factor and shall be as specified in NZS1170:5 or for site. 
Subsoil class Ch(0.4), may be taken as listed in Table 1.1. 
 
 
 
 

Table 1.1 Spectral shape factor 

Site Subsoil A (strong C D E 
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Class rock) and B 
(rock) 

(Shallow Soil) (Deep or soft 
soil) 

(Very soft soil) 

Ch(0.4) 1.89 2.36 3.00 3.00 
 

The Site Subsoil Classes shall be determined in accordance with NZS1170:5. 
  

The structural ductility factor, m, the structural performance factor, Sp, and km shall be 
determined in accordance with NZS1170:5 and the appropriate material standard or 
testing.   
 

Alternatively, the values listed in Table 1.2 may be adopted for the applicable bracing 
system, provided the bracing system is designed and detailed in accordance with the 
capacity design principles of NZS1170.5. 
 

Table 1.2 Structural performance and ductility bracing system 

Bracing system m Sp km 

K ï Brace 
 

3 0.7 1.47 

X - Brace * 
 

3 0.7 1.47 

Gypsum or Fibre Cement 
Board Panels 

3 0.7 2.14 

Plywood or OSB Wood 
Panels 

4 0.7 2.71 

Steel Sheet Panels 4 0.7 2.71 
NOTE: 

The km factor for X- braced systems is an effective value taking into account the inelastic cyclic 
behaviour of this form of bracing system in accordance with NZS 3404.  
Values obtained from P21 testing commissioned by NASH at BRANZ and Winstone wall boards. 
 

 

The bracing systems shall be designed and detailed in accordance with Section 6. 
 

1.5.4.2 Determination of earthquake design base shear.  

The earthquake design base shear shall be determined as follows: 
 

V = Cd Wt 
 
Where: 
Wt is the seismic weight of the structure defined as; 

Wt = G + 0.3 Qfloor 
Wt = G + 0.6 Qfloor (for storage applications) 

1.5.4.3 Determination of earthquake design force at each level.  

The earthquake design force shall be determined from NZS 1170.5 or as follows: 
 

Fi = 1.2 x Wihi/ S(Wihi) 
 
Where: 
Wi  = seismic mass at level i  
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hi  =  height of level i  
 

NOTE: 
The base shear force at each level has been magnified by a factor of 1.2 in lieu of specifically accounting 
for accidental eccentricity. 

1.5.4.4 Application of design actions 

Design forces determined in accordance with this document may act through the centre 
of mass at each level and to act separately along two orthogonal principal bracing 
directions. 

 Evaluation of Overstrength Forces.  

Components and connections intended to remain elastic during an earthquake shall be 
designed for the forces determined based on the overstrength capacities of the principal 
ductile components, but need not be taken as greater than the actions evaluated for a 

nominally ductile system (m = 1.25). 
 

Overstrength actions on connections and components shall be determined as specified 
in AS/NZS 1170 and the appropriate material standards, or may be taken as the actions 

evaluated for the design earthquake actions, magnified by the overstrength factor, W, in 
Table 1.3. 
 

Table 1.3 Structural over strength factor bracing system 

Bracing system Overstrength factor (W) 

K ï Brace 1.5 

X ï Brace  1.5 

Gypsum or Fibre Cement Board Panels 2.0 

Plywood or OSB Wood Panels 2.0 

Steel Sheet Panels 2.0 

 Determination of snow loads 

Snow shall be determined in accordance with AS/NZS1170.3 for Subalpine and Alpine 
regions. 

1.6 DESIGN PROPERTIES 

 Material properties 

Material properties used in design shall be in accordance with 1.6.1.1 or 1.6.1.2. 

1.6.1.1 Steels compliant with AS/NZS 4600 

Steels that comply with AS/NZS 4600 shall also meet the following: 
 
For steels conforming to AS 1397 Grade G550, the design yield stress (fy) and tensile 
strength (fu) shall be: 
 

1. 90% of the specified values or 495 MPa, whichever is the lesser for a steel base metal 

thickness (BMT) of less than 0.9 mm; or 
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2. 75% of the specified values or 410 MPa, whichever is the lesser for a steel BMT of less than 

0.6 mm. 

For standard gauges in use, the following design values shall be applicable for grade 
G500 and G550: 
 
¶ 0.55 BMT  fy = 410, fu = 410 

¶ 0.75 BMT  fy = 495, fu = 495 

¶ 0.95 BMT  fy = 550, fu = 550 

¶ 1.15 BMT  fy = 500, fu = 520 

1.6.1.2 Steels that do not comply with AS/NZS 4600 

Steels that do not comply with the standards listed in AS/NZS 4600 shall be permitted 
to be used for the design and construction of cold-formed steel provided that they 
comply with the following requirements: 
 

1. The ratio of tensile strength to yield stress shall be not less than 1.08.  
2. The total elongation shall be not less than 10% for a 50 mm gauge length or 7% 

for a 200 mm gauge length standard specimen tested in accordance with 
AS 1391. 

 
Unidentified steel shall be permitted provided that: 
 

1. It shall be free from surface imperfections; 
2. It shall be used only where the particular physical properties of the steel and its 

weldability will not adversely affect the design capacities and serviceability of the 
structure; and 

3. The yield stress of the steel used in design (fy) shall be 170 MPa or less, and the 
tensile strength used in design (fu) shall be 300 MPa or less unless a full test in 
accordance with AS 1391 is made.  Sufficient evidence of compliance with the 
standards referred to in this standard shall be required. This may include certified 
mill or test certification issued by the mill and/or third party verification tests. 

 Section properties 

Section properties used in design shall be obtained in accordance with AS/NZS 4600 or 
evaluated from tests according to Section 7. 
 

Service holes in members shall be taken into consideration in design (see Appendix F). 

 Tolerances 

Manufacturing tolerances of components shall be in accordance with Appendix D of this 
Standard. 
 

Construction tolerances shall be in accordance with Appendix D of this Standard. 
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1.7 DESIGN CRITERIA 

 Stability 

The building, as a whole and as its parts, shall be designed to prevent instability due to 
overturning, uplift and sliding in accordance with AS/NZS 1170.0. 

 Strength 

The design action for the strength limit state shall be the combination of (factored) 
actions which produces the most adverse effect on the building, as determined from, 
but not limited to, the combinations given in Section 2, 3 and 4 of this Standard. 
 

NOTE: Only combinations of actions usually deemed as potentially critical have been included in the 
design criteria in Section 2, 3 and 4. AS/NZS 1170.0 provides further information for other situations. 

 Serviceability 

The design criteria for serviceability shall be taken from, but not limited to, the criteria 
given in Section 2, 3 and 4 of this Standard. 
 

NOTE: The design criteria have been determined on the basis of experience. The serviceability limits are 
intended to provide satisfactory service for the typical situations. AS/NZS 1170.0 provides further advice 
for other situations. 

1.8 METHODS OF ASSESSMENT 

 General 

The assessment shall be carried out by one of the following methods:  
 

1. Calculation; or 

2. Testing; or a 

3. Combination of calculation and testing. 

 Calculation 

Calculations shall be based on appropriate structural models for the strength or 
serviceability limit states under consideration. Allowance for the system effects may be 
considered when appropriate.  
 
The method of structural analysis shall take into account equilibrium, general stability 
and geometric compatibility.  
 
The combinations of actions shall include all appropriate combinations outlined in this 
Standard.  
 
The design properties shall be in accordance with Clause 1.6. The design capacities 
shall be determined in accordance with AS/NZS 4600. 
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 Testing 

Only prototype testing on full size members or sub-assemblies in accordance with 
Section 7 shall be used in assessment. 

 Combination of calculation and testing 

A combination of testing and calculation based on appropriate structural model may be 
used in assessment. 
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2. ROOF MEMBERS 

2.1 GENERAL 

All roof members including roof battens, roof trusses or rafters, ceiling battens and 
bracing shall be designed to act together as a structural unit to transfer all the actions 
imposed on the roof to appropriate supports (see Figure 2.1). 
 

 
Figure 2.1 Typical roof assembly 
 

2.2 ROOF BATTENS 

 Design for strength 

The combinations used for the determination of the design action effects for strength 
shall be as follows: 
 

1.35G 
1.2 G + 1.5 Q2 
0.9 G + Wu (up) 
1.2 G + Wu (down) 
1.2 G + 1.0 Fsn (snow) 

 
Where: 
G  =  permanent actions including the weight of roofing, battens and 

insulation 
Q =  imposed actions (due to occupancy and use) 
Q2 =  1.1 kN 
qu  =  reference pressure, in kPa, for the ultimate limit state 
Fsn =  snow action calculation determined in accordance with AS/NZS 1170.3 
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NOTES:  
1. Guidance for the determination of roof weight may be found in Appendix E. 
2. Q2 may be shared with adjacent battens due to system effect (see Appendix B). 
3. For the overhang portion of roofs, Q2 is to be applied 100mm from end.  

 
The ultimate wind action, in kN/m, shall be determined as follows: 
 
Wu =   qu Cpt S 
 
Where: 
Qu =  reference pressure, in kPa 
Cpt =  net pressure coefficient determined in accordance with AS/NZS 1170.2 
S =  spacing of roof battens, in metres 
 
The referenced wind pressure, in kPa, shall be determined as follows: 
 
Qu  =   0.6(Vu)2/1000 
 

Where 
Vu  =  as defined in 1.5.3.1  

 Design for serviceability 

Design for serviceability under the issue of concern, the calculated value of the 
serviceability parameter under the nominated actions shall be kept within the limiting 
value of the response given in Table 2.1. 
 

Table 2.1 Serviceability response limits ï roof battens 
Issue of 
concern 

Serviceability 
Parameter 

Nominated 
Action 

Limit of  
Response 

Application 

Visual Mid-span Deflection (ȹ) 
Cantilever Deflection (ȹ) 

G L/300 
L/150 

Batten 
deflection 

Comfort Mid-span Deflection (ȹ) 
Cantilever Deflection (ȹ) 

Q2 

 
L/150 
L/75 

Batten 
deflection 

Comfort Mid-span Deflection (ȹ) 
Cantilever Deflection (ȹ) 

Ws L/150 
L/75 

Batten 
deflection 

NOTES:  
For flat or near flat roofs, effects of ponding should be considered. 
L =  span of batten (mm) 
G =  permanent actions including weight of roofing, battens and insulation 
Q2  =  1.1 kN concentrated roof imposed action 

 

 
The serviceability wind action, in kN/m, shall be determined as follows: 
 
Ws  =  qs Cpt S 
 

Where 
qs =  The reference pressure, in kPa, for the serviceability limit state.  This 

shall be determined as follows: 
 

= 0.6 (Vs) 
2/1000 
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Where 
 Vs = the designed wind speed and shall be as defined in 1.5.3.2 

 
Cpt =       net pressure coefficient determined in accordance with AS/NZS 1170.2 
S =       spacing of roof battens, in metres 
 
NOTES:  
Guidance for the determination of roof weight may be found in Appendix E. 
Q2 may be shared due to system effect (see Appendix B). 
 

2.3 ROOF TRUSSES OR RAFTERS 

 Design for strength 

The combinations used for the determination of the design action effects for strength 
shall be as follows: 
 

1.35G  
1.2 G + 1.5 Q1 
1.2 G + 1.5 ks Q2 
0.9 G + Wu (up) 
1.2 G + Wu (down) 

1.2 G + 1.0 Fsn (snow) 

 

Where: 
 

G  =  permanent actions of the complete roofing system including the weight of 
roofing, battens, insulation, ceiling, ceiling battens, trusses or rafters and 
services as appropriate 

 
Q1  =  0.25 kPa for general housing applications.  For other design conditions, 

AS/NZS 1170.1 shall apply 
 
Q2  =  1.4 kN applied to any point on the top or bottom chord, wherever it will 

have the worst effect. A load distribution factor (ks) shall be applied to 
Q2 due to the system effect as determined by the calculation method for 
ks in Appendix B.  Alternatively a ks factor of 0.5 may be used where 
continuous purlins or battens are fixed to the chord. For dwellings, a 
1.1 kN applied load shall be used 

 
The ultimate wind action, in kN/m, shall be determined as follows: 
 
Wu  =  qu Cpt S 
 
Where: 
qu  =  reference pressure, in kPa for the ultimate limit state (see 1.5.3.2)  
Cpt =  net pressure coefficient as given in Table 2.2 
S =  spacing of roof trusses or rafters, in metres 
 

Fsn =  Snow action calculation determined in accordance with  
AS/NZS 1170.3. 
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Table 2.2 Net pressure coefficient (Cpt) for strength  

Members Net Pressure Coefficient (Cpt) 

Trusses -1.0, + 0.36 

Rafters -1.0, + 0.63 
NOTES: 
1. The values of Cpt are based on internal pressure coefficients of +0.2,-0.3.   
2. Specific identifiable concentrated loads such as hot water systems placed in the roof space or on 

the roof should be allowed for where required. 
3. For permeability conditions different from those assumed, internal pressure coefficients should be 

obtained from AS/NZS 1170.2. The above pressure coefficients are applicable for buildings 
without dominant openings and with equally permeable walls or, 2 or 3 walls equally permeable, 
other walls impermeable. 

4. For the design of the bottom chord, consideration should be given to the effect of internal pressure 
on the bottom chord in terms of bending action between nodal points. 

5. The combined action of bending and axial load on the truss chords needs to be considered. 

 

 Design for serviceability 

Design for serviceability under the issue of concern shall be the calculated value of 
the parameter under the nominated action and be kept within the limiting value of the 
response, as shown in Table 2.3. 
 
Table 2.3 Serviceability response limits ï trusses & rafters 
Issue of 
concern 

Serviceability 
Parameter 

Nominated 
Action 

Limit of 
Response 

Application 

Visual 
sagging 

Mid-span  
Deflection (ȹ) 
 

G L/300 
(max 20mm) 
 

Truss top chord or 
rafter  

Visual 
sagging 

Mid-span  
Deflection (ȹ) 
 

G L/300 
(max 12mm) 
 

Truss bottom chord 
or ceiling joist 

Cracking of 
ceiling  
 
Comfort 

Mid-span  
Deflection (ȹ) 

Q2 
 
 
Q1 or Q2 
 
 

d/250 
 
 
d/200 
 
L/250 

Truss bottom chord 
 
 
Truss top chord 
 
Rafter 
 

Comfort Mid-span  
Deflection (ȹ) 

 
Ws 

 
L/150 
 

Truss or rafter 
deflection 

Visual Differential 
Mid-span  
Deflection (ȹ) 

G S/150 
(<4 mm) 

Vertical deflection 
between adjacent 
trusses or rafters or 
other ceiling supports 

NOTES:  
For cantilever, the limit of response may be taken as twice that of mid-span deflection. 
L =  span of the truss or rafter (mm). 
S =  spacing of trusses or rafters. 
G  =  permanent actions of the complete roofing system including the weight of roofing, 

battens, insulation, ceiling, ceiling battens, trusses or rafters and services (where 
appropriate). 

d =  distance between nodal/support points, millimetres. 
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The Q1 and Q2 actions for the design for serviceability response limits for trusses and 
rafters shall be determined as follows: 
 
Q1  =  0.25 kPa for general housing applications.  For other design conditions, 

AS/NZS 1170.1 shall apply. 
 
Q2  =  1.1 kN applied to any point on the top or bottom chord, wherever it will 

have the worst effect. A load distribution factor (ks) shall be applied to 
Q2 due to the system effect as determined by the calculation method for 
ks in Appendix B.  Alternatively a ks factor of 0.5 may be used where 
continuous purlins or battens are fixed to the chord. For dwellings, a 1.1 
kN applied load shall be used. 

 
The serviceability wind action, in kN/m, shall be determined as follows: 
 
Ws =   qs Cpt S 
 
Where: 
qs  =  reference pressure, in kPa, for the serviceability limit state (see 2.2.2)  
Cpt =  net pressure coefficient as given in Table 2.4 
S =  spacing of roof battens (m) 

Table 2.4 Net pressure coefficient (Cpt) for serviceability   

Members Net Pressure Coefficient (Cpt) 

Trusses -1.0, + 0.36 

Rafters -1.0, + 0.63 
NOTES:  
1. These values of Cpt are based on internal pressure coefficients of +0.2,-0.3.  
2. Specific identifiable concentrated loads such as hot water systems placed in the roof space or on 

the roof should be allowed for where required. 
3. For permeability conditions different from those assumed, internal pressure coefficients should be 

obtained from AS/NZS 1170.2. The above pressure coefficients are applicable for buildings 

without dominant openings and with equally permeable walls or 2 or 3 walls equally permeable 

and other walls impermeable. 

2.4 CEILING BATTENS  

 Design for strength 

The load combinations used for the determination of the design action effects for 
strength are as follows: 
 

0.9 G + Wu (up) 
1.2 G + Wu (down) 
 

Where: 
G =  permanent actions including weight of ceiling and insulation (if 

applicable) 
 

NOTE: Guidance for the determination of roof weight may be found in Appendix E. 
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The ultimate wind action, in KN/m, shall be determined as follows: 
 
Wu  =   qu Cpt S 
 
Where: 
qu  =  reference pressure, in kPa, for the ultimate limit state (see 1.5.3.1).  
S  =  spacing of ceiling battens, in metres 
Cpt  =  +0.2 or ï0.3 

 Design for serviceability 

Design for serviceability under the issue of concern shall be the calculated value of 
the parameter under the nominated action within the limiting value given in Table 2.5. 
 

NOTE: For plasterboard ceilings, these limits correspond to a Level 4 finish to AS/NZS 2589. 

 
Table 2.5 Serviceability response limits ï ceiling battens 

Issue of 
concern 

Serviceability 
Parameter 

Action Limit of 
Response 

Application 

Ripple Mid-span  
Deflection (ȹ) 

G L/500 Ceiling with matt or 
gloss paint finish 

Ripple Mid-span  
Deflection (ȹ) 

G L/300 Ceiling with 
textured finish 

Ripple Mid-span  
Deflection (ȹ) 

G L/360 Suspended Ceiling  

Sag Mid-span  
Deflection (ȹ) 

G L/360 Ceiling support 
framing 

Cracking Mid-span  
Deflection (ȹ) 

G + Ws L/200 Ceiling with plaster 
finish 

NOTES:  
For cantilever, the limit of response may be taken as twice that of mid-span deflection. 
L =  span of the ceiling batten, in millimetres. 
G  =  permanent actions of the complete roofing system including the weight of roofing, 

battens, insulation, ceiling, ceiling battens, trusses or rafters and services (where 
appropriate). 

 
 

The serviceability wind action, in kN/m, shall be determined as follows: 
 
Ws =   qs Cpt S 
 
Where: 
qs  =  reference pressure, in kPa, for the serviceability limit state (see 2.2.2)  
Cpt =  net pressure coefficient, given as +0.2 or ï0.3 for serviceability 
S =  spacing of roof battens (m) 
 

2.5 ROOF CONNECTIONS AND BRACING 

Roof connections shall be designed in accordance with Section 5. 
 
Roof bracing shall be designed in accordance with Section 6. 
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3. WALL MEMBERS  

3.1 GENERAL 

All wall members including load bearing wall studs, wall plates, posts, lintels and 
bracing shall be designed to act together as a structural unit to transfer all the actions 
imposed on the roof and walls to appropriate supports (see Figure. 3.1). 
 

Stud spacing
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Lower Storey
Top plate

Lower Storey
Bottom plate

Lower Storey
Common stud

Floor joist
spacing

Rafter / Truss
spacing
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Upper or Single 
Storey Top plate

Upper or Single 
Storey Bottom plate

Upper or Single 
Storey Common stud

Nogging

 
 

Figure 3.1 Components of typical wall assembly  
 
For foundations refer to Section 1.1 
 

Noggings, if required to provide lateral supports for the studs or for fixing of external 
cladding or internal lining, shall be designed to suit their intended purposes. 

Timber or steel 
 subfloor joists 
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3.2 LOAD BEARING WALL STU DS 

 Load paths 

Load bearing wall studs include: 
 

¶ Common studs: These studs support the vertical loads applied to the top wall 

plate by rafters or trusses, ceiling joists and horizontal loads due to wind. 

¶ Jamb studs: These studs are provided on each side of an opening. They 

support loads from lintel over the opening and the horizontal wind load across 

the width of the opening. 

¶ Studs supporting concentrated loads: These studs are installed in addition to 

common studs and/or jamb studs to carry concentrated vertical loads arising 

from support for principal roof or floor supporting members  

¶ Load bearing wall studs shall be designed to transfer tension or compression 

loads from supported floors or roofs and to transfer horizontal wall loads in 

bending to top and bottom wall supports. 

 

Wind action effects for studs shall include the combination of axial loads from wind 
pressure on roofs (Wur) and uniformly distributed lateral loads from wind pressure on 
walls (Wuw) 

 External load bearing wall studs for single storey or upper storey of a 
two storey construction 

3.2.2.1 Design for strength 

The load combinations used for the determination of the design action effects for the 
strength of wall studs shall be as follows: 

 

1.35G 
1.2 G + 1.5 Q1 

1.2 G + 1.5 Q2 
1.2 G + (Wuw + Wur (down)) 
0.9 G + (Wuw +Wur (up)) 
1.2 G + 1.0 Fsn (snow) 

 

Where: 

 

G  =  dead load of roof structure, includes roof structure, roof cladding, roof 
battens, ceiling battens, ceiling, services and roof insulation if appropriate  

Q1  =  roof live load  
 =  0.25 kPa  
 
Q2  =  1.1 kN 
 
Wuw  =  wind load normal to wall  
 
 =  qu Cpw Aw  
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Where: 
qu  =  reference pressure, in kPa, for the ultimate limit state (refer 1.4.3.1) 
Cpw  =  net pressure coefficient as given in Table 3.1. 
 
Aw  =  wall area for wind action supported by the stud  
 =  Lw Ss 

 
 Where: 

Lw  = length of the stud 
Ss  = spacing between studs for common studs  

 
Fsn =         snow action calculation determined in accordance with AS/NZS 

1170.3 
 

NOTE: 
1. Guidance for the determination of roof mass may be found in Appendix E. 
2. Where wind pressures acting on two or more surfaces of an enclosed building contribute 

simultaneously to a structural action effect in a member, action combination factors Kc,e and Kc,i 
(AS/NZS1170.2) may be applicable to external and internal pressure coefficients, respectively. 

3. Wall studs may also be subject to additional compression due to racking forces. 
4. Windows and doors, including garage roller doors, should be designed to withstand the same 

ultimate wind actions as the wall in which they are installed otherwise a dominant opening shall be 
designed for. Manufacturers should provide product installation details to achieve appropriate 
performance. 

 
Table 3.1 Net pressure coefficient (Cpw) for strength  

Net Pressure Coefficient (Cpw) 

 +1.0 
NOTES:  
The values of Cpw are based on internal pressure coefficients of -0.3. 
The value for Aw may have to be modified for studs beside openings or other studs of non-standard 
spacing. 
Check AS/NZS 1170.2 to confirm this applies ï Otherwise use the coefficients appropriate to the 
application 

 
 

Wur  =  wind load on roof  
 =  qu Cpr Ar 

 
Where: 
qu  =  reference pressure, in kPa, for the ultimate limit state 
Cpr  =  net pressure coefficient as given in Table 3.2. 
Ar =  area of roof supported by stud in square metres = Lr Sr / 2 
Lr  =  span of roof trusses supported by stud in metres 
Sr  =  the greater of the truss spacing or the wall stud spacing in metres 
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Table 3.2 Net pressure coefficient (Cpr) for strength  

Net Pressure Coefficient (Cpr) 

 +0.7, -1.1 
NOTES:  
1. The values of Cpr are based on internal pressure coefficients of +0.2, -0.3.  
2. For permeability conditions different from those assumed, internal pressure coefficients 

should be obtained from AS/NZS 1170.2. These are applicable for buildings without 
dominant and with equally permeable or 2 or 3 walls equally permeable. Other walls 
impermeable. 
 

3.2.2.2 Design for serviceability 

Design for serviceability under the issue of concern shall be the calculated value of 
the parameter under the nominated action, within the limiting value of the response 
given in Table 3.3. 
 
Table 3.3 ï Serviceability response limits ï external walls, single/upper storey 

Issue of 
concern 

Serviceability 
Parameter 

Action Limit of 
Response 

Application 

Discerned 
movement 

Mid-height  
Deflection (ȹ) 

Ws H/150 
(<20 mm) 

Face loading 
Non brittle 
claddings 

Discerned 
movement 

Mid-height  
Deflection (ȹ) 

Ws H/400 
 

Face loading 
Masonry or 
brittle cladding 

Impact Mid-height  
Deflection (ȹ) 

Q H/200 
(< 12 mm) 

Soft body 
impact on wall 

NOTE: These limits have been used satisfactorily with brick veneer and ceramic tiled walls. 
 

 

Where: 
 
Ws  =  wind load normal to the wall  
 =  qs Cpw Aw  
 
 Where: 
 
 qs  = reference pressure, in kPa for serviceability limit state 
 Cpw  = +1.0  
 Aw  = H Ss 

 
H  =  height of wall in metres 
Ss  =  spacing of studs in metres 
Q =  0.7 kN 
 
NOTE: Deflection limit is applicable where deflection of walls is evaluated taking consideration of the 
stiffness of masonry or cladding H/400 or H/150 
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 External load bearing wall studs for lower storey of two storey 
construction 

3.2.3.1 Design for strength 

The load combinations used for the determination of the design action effects for the 
strength of wall studs shall be as follows: 

 

1.35G 
1.2 G + 1.5 Q 
1.2 G + 0.4 Q + (Wuw + Wur (down)) 
0.9 G + (Wuw +Wur (up)) 
1.2 G + 1.0 Fsn (snow) 

 

Where: 

 

G =  dead load, includes roof structure, roof cladding, roof battens, ceiling 
battens, ceiling, upper storey walls, upper storey floor, services and roof 
insulation if appropriate. 

 

Q  =  floor live load = 1.5 kPa for residential or in accordance with NZS 1170.1 
for other occupancies 

 
Wuw =  wind load normal to wall (kN) 
 =  qu Cpw Aw 

 
 Where 
 qu  =  reference pressure, in kPa, for the ultimate limit state 
 Cpw  =  net pressure coefficient as given in Table 3.4. 
 Aw  =  wall area for wind action supported by the stud = L Ss 

 
L =  length of the stud 

Ss  =  spacing between studs for common studs  
Fsn =  snow action calculation determined in accordance with AS/NZS1170.3 
 
NOTES: 
1. Where wind pressures acting on two or more surfaces of an enclosed building contribute 

simultaneously to a structural action effect in a member, action combination factors Kc,e and 
Kc,i (AS/NZS1170.2 Clause 5.4.3 and Table 5.5) may be applicable to external and internal 
pressure coefficients, respectively. 

2. Wall studs may also be subject to additional compression due to racking forces.  
3. Guidance for the determination of roof mass may be found in Appendix E. 

 
Table 3.4 Net pressure coefficient (Cpw) for strength   

Net Pressure Coefficient (Cpw) 

 +1.0 
NOTES: 
1. The values of Cpw are based on internal pressure coefficients of -0.3. 
2. The value for Aw may have to be modified for studs beside openings or other studs of 

non-standard spacing. 

 
 

Wur =  wind load on roof  
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 =  qu Cpr Ar 

 
 Where: 
 qu  = reference pressure, in kPa, for the ultimate limit state 
 Cpr  = net pressure coefficient as given in Table 3.5. 
 Ar = area of roof supported by stud in square metres = Lr Sr / 2 

 
Lr  = span of roof trusses supported by stud, in metres 
Sr  = the greater of the truss spacing or the wall stud spacing, in metres 
 
 

Table 3.5 Net pressure coefficient (Cpr) for strength   

Net Pressure Coefficient (Cpr) 

 +0.7, -1.1 
NOTE:  The values of Cpr are based on internal pressure coefficients of +0.2, -0.3.  

 

3.2.3.2 Design for serviceability 

Design for serviceability under the issue of concern shall be the calculated value of 
the parameter under the nominated action kept within the limiting value of the 
response as given in Table 3.6. 
 

Table 3.6 Serviceability response limits ï external walls, lower of 2 storey 

Issue of 
concern 

Serviceability 
Parameter 

Action Limit of 
Response 

Application 

Discerned 
movement 

Mid-height  
Deflection (ȹ) 

Ws H/150 
(<20 mm) 

Face loading 
Non brittle 
claddings 

Discerned 
movement 

Mid-height  
Deflection (ȹ) 

Ws H/400 
 

Face loading 
Masonry or 
brittle cladding 

Impact Mid-height  
Deflection (ȹ) 

Q H/200 
(< 12 mm) 

Soft body 
impact on wall 

NOTE: These limits have been used satisfactorily with brick veneer and ceramic tiled walls.  

 
 

Where: 
Ws  =  wind load normal to the wall  
 =  qs Cpw Aw 

 
 Where: 
 qs  =  reference pressure, for the serviceability limit state 
 Cpw  =  +1.0 for both non-cyclonic and cyclonic regions 
 Aw  =  H Ss 

 
H  =  height of wall, in metres 
Ss  =  spacing of studs, in metres 
Q =  0.7 kN 
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 Internal load bearing wall studs 

Design criteria for internal load bearing wall studs shall be similar in principle to 
external load bearing wall studs. Wind action normal to the wall is limited to 
differential pressure between the wall faces.  That is, an assumed Cpw of 0.5  
 

NOTE: External wind action effects from the roof may be ignored. 

3.3 NON LOAD BEARING STUD S 

 Load path 

Non load bearing studs are defined here as wall studs that are not required to carry 
gravity loads, other than their own self-weight. These studs are, however, expected 
to carry any lateral loads such as wind loads, impact loads or internal pressures and 
shall be designed accordingly.  

 Design for strength 

Non load bearing studs shall be designed as follows: 
1. External non load bearing studs shall be designed for the full wind load normal 

to wall ignoring the external wind action effects arising from the roof.  

2. Internal non load bearing studs shall be designed for the differential pressure 
between the wall faces ignoring the external wind action effects arising from the 
roof but internal pressure shall be accounted for if relevant. 

 Design for serviceability 

The serviceability requirements for a non load bearing stud shall be the same as 
those for a load-bearing stud (see Section 3.2) 

3.4 NOGGING 

Nogging shall be designed to provide lateral and torsional restraints to the studs.  
 
Nogging shall be designed to support an imposed concentrated load of 1.1 kN placed 
anywhere on its span to produce the maximum action effects during construction 
(See Appendix A). 

3.5 WALL PLATES FOR LOAD BEARING WALLS  

 Load path 

Load bearing wall plates shall be designed to transfer vertical loads. Wall plates may 
also need to be designed to transfer horizontal loads laterally to brace walls. Ceiling 
and floor diaphragms are assumed to transfer any horizontal loads when used in the 
design.  
 

NOTES: 
1. The reaction due to roof or floor loads may be ignored in the design of the plates if the system is 

such that the loads are transferred directly into the studs. 
2. Where wall studs are aligned with roof trusses or floor joists, care should be taken to ensure 

that local crushing does not occur at bearing locations.  
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3. Loads due to self-weight of the wall system may result in out-of-plane loads on wall panels 
during the fabrication and construction processes. These loads may be critical in some plates. 

4. While the plates may be required to carry horizontal loads such as wind loads, these loads will 
be transferred into other members such as the floor or roof trusses which will limit the spans 
and corresponding loads in most cases. 

 Design model 

Wall plates shall be designed as continuous beams of three equal spans (L) to 
support a series of concentrated loads (P) with load spacing (S) as given in Table 
3.7. 
 

Table 3.7 Load spacing (S) and span (L) for wall plates 

Applications Load Spacing (S) Span (L) 

Upper storey 
or single 
storey  

Top plate 
 

Rafter or truss spacing Stud spacing 

Bottom plate 
 

Stud spacing Floor joist spacing 

Lower storey 
of two storey 

Top plate 
 

Upper floor joist spacing Stud spacing in lower wall 

Bottom plate 
 

Stud spacing in lower 
wall 

Ground storey joist 
spacing 

 Design for strength 

The magnitude of the load P is the maximum reactions (up and down) obtained from 
the members that determined the load spacing.  
 
This load shall be placed at mid-span for the determination of the bending action 
effects and at 1.5 x depth of the plate from the support for the determination of the 
shear action effects (see Figure 3.2). 
 

Structural model 
For determination of design action effect in 
bending 

For determination of design action in shear 

 

 

 

 

 

LEGEND: 
S  =  load spacing 
L    =  span 
D    =  depth of plate 
P    =  concentrated load 
 
 

Figure 3.2 Structural models for wall plates 

 

The value of P for a single or upper storey shall be determined from the following 
load combinations: 
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1.35G 
1.2 G1 + 1.5 Q1 
1.2 G1 + 1.5 Q2 
0.9 G1 + Wur (up) 
1.2 G1 + Wur (down) 
1.2 G1 + Wuw + Wur (down) 

1.2 G + 1.0 Fsn (snow) 

 

Where 
G1 =  weight of complete roof 
Q1 =  0.25 kPa 
Q2  =  1.1kN 
Wur  =  wind load on roof 
Wuw  =  wind load normal to wall  
Fsn    =  Snow action calculation determined in accordance with AS/NZS1170.3 
 

The value of P for a lower storey shall be determined from the following load 
combinations: 
 
1.35G 
1.2 G1 + 1.5 Q1 
1.2 G1 + 1.5 Q2 
0.9 G1 + Wur (up) 
1.2 G1 + Wur (down) 
1.2 G1 + Wuw + Wur (down) 

1.2 G + 1.0 Fsn (snow) 

 

Where 
G1 =  weight of complete roof and upper floor 
Q1 =  0.25 kPa roof imposed action 
Q2  =  1.5 kPa floor imposed action 
Wur  =  wind load on roof 
Wuw  =  wind load normal to wall  
Fsn    =  Snow action calculation determined in accordance with AS/NZS1170.3 

 Design for serviceability (for upper storey and lower storey wall plates) 

For design for serviceability under the issue of concern the calculated value of the 
parameter under the nominated action shall be kept within the limiting value of the 
response as given in Table 3.8. 
 

Table 3.8 Serviceability response limits for upper and lower storey wall plates 

Issue of 
concern 

Serviceability 
Parameter 

Action Limit of 
Response 

Application 

Sagging or 
uplift at mid 
span 

Maximum 
Deflection (ȹ) 

Ps L/200 
(<3 mm) 

For single storey or upper 
storey top plate Ps arising 
from G1 or 0.9 G1 + Wur(up) 

 
For lower storey top plate 
Ps arising from G1 + Q2 
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3.6 LINTELS 

 Load path 

Lintels shall be designed to transfer the vertical loads applied over the opening to the 
jamb studs on the sides of the opening. 
 

Lintels in single or upper storey walls are designed to support rafters, trusses or any 
other load carrying members that are located over the opening. (see Figure 3.3) 
 

Lintel S
pan

Rafter / Truss
spacing

Lintel 

Sill Trimmer

Jamb stud

 
 

Figure 3.3 Single or upper storey lintel 
 
Lintels in lower storey walls of two-storey construction are designed to support the 
loads from the wall above including the roof loads and the floor loads from the storey 
above. (see Figure. 3.4) 
 

Lintels should be designed as part of a system that includes top wall plates and other 
structural components located directly above and connected to the lintel  
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Lintel 

Sill Trimmer

Lintel S
pan

Jamb stud

Lintel 

Sill Trimmer

Lintel S
pan

Jamb stud

Floor joist
spacing

 
Figure 3.4 Lower storey lintel 
 

 Design for strength 

3.6.2.1 Single storey or upper storey lintels 

Lintels in single storey or upper storey walls shall be be designed to support a series 
of equally spaced concentrated loads P1 from the roof trusses or rafters via the 
studs.  
 
The magnitudes of the loads P1 are the maximum reactions of the members that the 
lintel has to support across the opening. 
 

These loads P1 shall be be placed at mid-span for the determination of the bending 
action effects and at 1.5 x depth of the plate from the support for the determination of 
the shear action effects (see Figure 3.5). 
 

NOTE: Lintels may also be required to support additional concentrated roof loads. (P2) 

 

Structural model 
Design 
action 
effect 

Lintels in single or upper storey walls 
Lintels in lower storey 
wall of two storeys Common lintels 

Lintels supporting 
concentrated roof loads 
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NOTES: 
S =  load spacing 
L = lintel span 
d =  depth of lintel 
P1 =  concentrated load from roof truss or rafter 
P2 =  additional concentrated roof load 
W =  uniformly distributed load 

Figure 3.5 Structural models for lintels 
 

3.6.2.2 Lower storey lintels 

For lintels in lower storey walls, the loads from the roof, wall and floor above should 
be considered as a uniformly distributed load (W).  
 
Its magnitude is determined from the maximum reactions of the members that the 
lintel has to support across the opening. 
 

NOTE: Lintels are not normally designed to carry the wind load normal to the wall arising from the 
opening. These loads are normally transferred to the jamb studs on both sides of the opening and 
from there to the floor and ceiling diaphragms. 

3.6.2.3 Load combinations 

The magnitudes of P1, P2 and W for a single or upper storey shall be obtained from 
the following combinations of actions: 
 
(a) Single or upper storey 

1.35G 
1.2 G1 + 1.5 Q1 

1.2 G1 + 1.5 Q2 
0.9 G1 + Wur (up) 
1.2 G1 + Wur (down) 
1.2 G1 + Wuw + Wur (down) 

1.2 G1 + 1.0 Fsn (snow) 

 
Where: 
G1  =  weight of complete roof 
Q1 =  0.25 kPa 






























































