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            INTRODUCTION
            

         
 
         Extensive publicity over recent years about the leaky building problem has led to the discovery of a large number of buildings in New Zealand that have problems related to water penetration. Rainwater has entered through the building exterior and ultimately caused damage to the building’s structure, linings and finishes.
         
 
         A number of these buildings have suffered significant damage that has required expensive and extensive remedial work. Some have had to be demolished and many are yet to be repaired. The health of some building occupants has also been affected.
 
         In response to the problem, the building industry has undergone a wide range of organisational and regulatory changes and significant revisions in the way that residential buildings are designed, consented and constructed.
 
         While a number of factors have contributed to this building failure, it has become obvious that there is still a general lack of knowledge regarding weathertight construction within the residential construction industry. Some designers and builders do not completely understand how water can penetrate the exterior envelope (roof and walls) of a building or how the building envelope can be constructed to effectively deflect and drain water off the exterior or remove water that has leaked into exterior walls (see Figure 1).
         
 
         Builders play a fundamental role in the construction of weathertight buildings. This book aims to provide guidance for builders and associated subtrades in the basics of the weathertight construction of light timber-framed residential buildings.
 
         This revised Epub edition of Building Basics Weathertightness  has been updated to incorporate key changes in E2/AS1 resulting from Amendment 5.

      

      
    

  
    
      
         
         
 
         
            THE PROBLEM

         
 
         
            WEATHERTIGHTNESS FAILURE 11
            
 
            GOVERNMENT ACTION 12
            
 
            Legislation 12
            
 
            Weathertight Homes Resolution Service 12
            
 
            ARE BUILDERS AND SUBTRADES AT FAULT? 13
            
 
            HAVE WE GOT IT RIGHT YET? 13
            
 
            THE BUILDER’S ROLE 14
            

         

      

      
    

  
    
      
         
         

         
            2
     
            THE PROBLEM

         
   
         WEATHERTIGHTNESS FAILURE

         New Zealand is subject to quite high rainfall and reasonably high average wind speeds. This wind-driven rain puts the exteriors of our buildings under considerable load, and they need to be designed and constructed to cope with it.

         Investigations have found a significant number of leaky homes. The vast majority of the failure comes from rainwater getting through the exterior walls of the building, particularly around penetrations in the cladding, such as those created by doors and windows, and also through junctions in the cladding material.

         Once the water has penetrated the cladding, it has often not been able to drain or dry from within the walls, and this has led to the growth of fungi and moulds that cause damage to components within the wall assembly. These fungi and moulds can also produce toxins that are harmful to building occupants.

         Untreated timber framing is particularly susceptible to mould and fungal growth if it remains wet. Treated timber is less susceptible, but all timber framing will deteriorate if it remains wet for long periods.

         Design trends over recent years have led to more variation in residential design and a move towards styles of architecture that are less suitable for our climatic conditions (such as ‘dry climate’ style buildings located in wet coastal locations).

         Buildings have also become more complex, with exteriors constructed using a range of cladding materials that often incorporate difficult junctions and terminations. A number of these cladding materials also have a high reliance on coatings and maintenance of these coatings as a means of weathertightness. Some have proven to be vulnerable once water has penetrated the protective coating, and often little consideration has been given to what happens to the components of the wall assembly when they are affected by any water that gets through.

         An increase in the number of multi-storey buildings has also added to the problem. They can be more susceptible to failure as they tend to be more complex, incorporate difficult roof to wall intersections, are taller and subject to higher wind loads and also have more exposed wall area.

         A number of direct-fixed ‘monolithic’ claddings have also proven to be vulnerable to weathertightness failure – these are the buildings where the exterior cladding substrate is directly fixed over a wall underlay to the face of the framing, and the system is reliant upon a face seal coating over a plaster finish for weathertightness. If water penetrates these cladding systems, they are generally very airtight, and there is little opportunity for drainage or drying to occur behind the cladding. Water is held within the assembly for longer periods of time, increasing the potential for deterioration. Unfortunately, some cladding leaks do not often become evident until deterioration of the wall assembly is well advanced.

         While weathertightness failure can sometimes be readily identified, the cause of the failure can often be complex. However, this generally relates to a combination of factors including design, specification, construction, inspection and maintenance.
         

         GOVERNMENT ACTION

         Legislation

         In response to the leaky building crisis, the government introduced major revisions to the Building Act and the New Zealand Building Code (NZBC) and associated compliance documents. New legislation was also introduced that aims to raise the level of professionalism and standards within the construction industry and to achieve an improvement in the quality and performance of residential dwellings.

         Builders who meet certain standards can now become licensed building practitioners. This allows homeowners to gain some comfort from employing a licensed builder if they desire and ensures that certain types of work are only carried out by suitably licensed builders.

         E2/AS1 – the Acceptable Solution to NZBC clause E2 External moisture (which covers the performance requirements for building exteriors) – has also been heavily revised. While it is not compulsory to follow E2/AS1, it is now used by a number of designers as a means of compliance. It is also a useful guidance document for the design and construction of direct-fixed and cavity-fixed cladding systems as it provides a range of weathertight roof and cladding details.
         

         Weathertight Homes Resolution Service

         The government has established the Weathertight Homes Resolution Service (WHRS). Claims concerning leaky homes made to the WHRS must, as a general principle, be made within 10 years of the date of the act or omission that has caused the leak(s). The WHRS will review the claim and, if accepted, arrange for an assessment of the building to be carried out. If the assessment confirms problems with weathertightness, the homeowner can enter a process of negotiation and mediation with relevant parties and then adjudication (if their claim is under $20,000) or apply to the Weathertight Homes Tribunal for adjudication (if their claim is over $20,000) to establish who will pay the cost of repairs.

         By April 2010, the WHRS had received over 6,000 claims relating to over 7,700 residential properties. Industry experts believe this possibly represents only 15–20% of homes that have weathertight problems, with the balance being leaky homes that are yet to be identified, homes that have been identified but no action is being taken or those that are subject to some other form of resolution.

         The current estimated cost related to the repair of leaky homes is more than $10 billion, with some industry experts believing the true cost to repair all leaky homes to be at least twice this amount.

         
         

         ARE BUILDERS AND SUBTRADES AT FAULT?

         While a number of factors often contribute to weathertightness failure, in a large number of cases, it has been established that the builder or subtrades have been at fault in some way, for example:

         
            	not following the plans

            	making design and construction decisions (possibly because the plans did not provide adequate information)

            	substituting specified materials with others that are inferior and not up to task, often without the approval of the designer and/or the Building Consent Authority (BCA)

            	having insufficient knowledge or understanding of what they were doing

            	being responsible for poor workmanship.

         

         Most residential construction contracts are managed by the builder – this means you are responsible for your own work as well as ensuring that subtrades carry out their tasks accurately and as per the plans and specifications.

         The plans and specifications are the designer’s responsibility, and you should request information from the designer when the on-site documentation is insufficient. Always seek approval from the designer in writing for any necessary changes in components or construction methods. Many of these changes will also require the designer to seek approval from the BCA by way of an amendment to the building consent.

         Building officials involved in building consent processing and on-site construction inspections also play a major role in ensuring building exteriors are designed and assembled in a weathertight fashion. While builders often act on instruction from building officials, you should always ensure you obtain approval from the designer in writing for any suggestion or instruction from the BCA that involves changes to the construction of the building.

         Builders who make changes in components and construction without approval of the designer take on liability for performance of the aspect of the building that they have changed. You could also be in breach of contract.

         HAVE WE GOT IT RIGHT YET?

         Evidence suggests that there is still a lack of understanding of the fundamentals of building a weathertight home. Some buildings are still failing by allowing water to penetrate through the exterior cladding where it is not being effectively removed from the wall assembly.

         While the increased use of drained cavities behind exterior wall claddings has provided the potential for drainage and drying of water that has penetrated the cladding, often these systems are not being built correctly and are not effectively removing water from within the wall assembly.

         In some situations, it is evident that the standard of cladding installation and finishing has declined in the mistaken belief that it is less important to get the cladding 100% weathertight because the drained cavity will provide sufficient back-up if the cladding leaks.
         

         The cladding should always be designed, constructed and finished as the primary means of weather protection, with water drained and deflected off the building exterior. Drained cavities must be considered as secondary protection that is only required to manage cladding leaks in extreme situations.

         While many manufacturers have developed cladding systems that incorporate drained cavities, the differences in these systems from those incorporated in more generic cavity systems have also added to some confusion in the industry. This has resulted in some of these systems being installed incorrectly.

         When building with a proprietary system, it is fundamental that you follow the manufacturer’s installation instructions and that all details and components are as specified.

         THE BUILDER’S ROLE

         Builders and subtrades are fundamental to ensuring that homes are constructed in a weathertight manner. While the designer needs to provide the builder with sufficient documentation detailing the construction of a weathertight building and building officials need to assess consent documentation and inspect construction effectively, it is ultimately your responsibility to ensure that the consent documentation is followed and that an accurate job is done, particularly with the installation and finish of exterior claddings, so that you build a weathertight home.

         You need to be able to understand and assess the building consent documentation and to understand the function of any systems that are integral to the building’s weathertight performance.

         To do this, you need an understanding of:

         
            	how water behaves when it hits a building exterior

            	how water is effectively drained and deflected off catchment areas such as roofs and decks

            	what is required to construct exterior wall assemblies that effectively manage water

            	how water that leaks through the cladding will behave

            	how water can be drained and dried from within wall assemblies.

         

         Buildings and building systems have become more complex in recent years, and this has put greater demands on the builder’s knowledge and skill. Many aspects of construction now require specialist subtrade involvement, and if you are managing these subtrades, you must also have an understanding of the work that the subtrades are doing.

         Homeowners’ expectations of finish, increased understanding of building performance and awareness of weathertight problems have put even more demands on the builder’s capabilities.

         This increase in homeowner awareness is also likely to result in a greater recognition of even minor weathertightness failure, that could lead to more claims against builders. Even when the homeowner does not have the necessary knowledge, there has been an increase in the availability and involvement of weathertightness experts in the building industry. Homeowners can have weathertightness failure investigated and reported relatively easily.
         

         This increase in the number of weathertightness experts has been mirrored by an increase in the number of legal experts specialising in weathertightness cases. There has been an increase in the number of leaky building cases going to court.

         Although they may be very good tradespeople, some builders and subtrades have not kept up to speed with industry developments and the significant changes in compliance requirements and construction materials and techniques. In today’s industry, it is vital that builders and subtrades keep their knowledge up to date and understand the new design styles, materials, systems, methods and technologies that are becoming more predominant.

         It is no longer enough for a builder to be a highly skilled craftsperson – knowledge is just as essential as practical expertise.
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            LEGAL ISSUES

         
   
         A home that has a leak that causes undue dampness or damage does not meet the performance requirements of the NZBC, and the builder may be liable for the costs of the repairs to the building if it is proven that they are at fault. While costs will depend on the extent of the failure, they can be significant. It is also possible that the designer, subtrades, BCA and product suppliers and manufacturers may also have liability.

         The majority of leaky building cases are complex, with dispute resolution processes often including legal action. Costs are usually significant and can be out of all proportion to the extent of the mistake or oversight that led to the failure and to the amount paid for the work in the first instance.

         BUILDER’S LIABILITY

         When you enter into a building contract to build a new home for a client, you are legally obliged to comply with the terms of that contract. Contracts incorporate the requirement for the building to comply with the performance requirements of the NZBC.

         Designers must design buildings and prepare building consent documentation to comply with the NZBC and relevant building standards. The BCA assesses the consent documentation and issues a building consent, which confirms that the design complies with the NZBC. If the building is constructed in accordance with the building consent documentation, it should comply with the NZBC upon completion.

         You must ensure that the building is built according to the consented documentation. If you fail to do this, you may be liable for any aspect of the building that failed as a result of not being built in accordance with the consented documentation. A Code Compliance Certificate may not be issued.

         You also have a professional responsibility – based on your skill, experience and knowledge – to raise in writing any concerns with the designer regarding the design and documentation, particularly where you believe these concerns may lead to weathertightness problems. If you proceed to build something you believe may not be adequate and may fail, you may be found liable for any future failure of that aspect of the building.

         Plans and specifications for a home are the designer’s responsibility on behalf of the homeowner – you need to request further information from the designer when you believe that the construction documentation is insufficient or, if appropriate, obtain further detail from the manufacturer’s specifications. Seek approval from the designer in writing for any changes in components or construction, regardless of whether the changes are instigated by the homeowner or anyone else involved in the construction.

         Failure to get the approval of the designer for any change may make you liable for a failure related to any changes that have not been approved. Most changes will also require an amendment to the original building consent, and assessment and approval from the BCA.
         

         Regardless of weathertightness issues, you should always make the designer aware in writing of any concern you may have regarding the design and construction of a building. If it is proven that you built something that, at the time, you believed could ultimately fail or it is proven that you should have had the knowledge to understand the potential for failure (even though your actions were not the primary cause of the failure), you may have some liability.

         In any situation where you are informed (by the building owner or the building owner’s representative or by any other associated party) that you may have some responsibility for a building failure, you should immediately seek professional advice before responding. It is crucial to obtain advice – if you have a written contract, then that may set out a procedure to reach a resolution or concessions may be made on the basis of mistaken assumptions.

         LIABILITY OF OTHER PARTIES

         If it is proven that you have followed the consented documentation exactly, have constructed the building to an acceptable standard of workmanship and have not made any design and construction decisions without the approval or instruction of the designer, you will generally have a reduced risk of being found liable if the building is proven to be leaky.

         Designer’s liability

         If the designer has designed the building incorrectly and/or provided incorrect documentation, they may have some liability for weathertightness failure.

         It is the responsibility of the designer to provide you with sufficient documentation to allow you to construct the building – in some situations, this may be more than what is required for building consent approval.

         While it is important for you to get all the required details before the start of construction, this is not always feasible, so ensure there is a process in place for obtaining further details during construction. (If the designer has not been engaged for the construction phase, the homeowner should ensure that they are engaged on a basis that will allow them to confirm changes and provide extra documentation when required. If the designer does not have the authority to authorise changes, the homeowner must take on this responsibility or engage someone else to carry out the task.)

         Where you agree with the designer that the documentation is insufficient for any aspect of construction, the designer must provide you further information to enable you to carry out the work. You also need to be aware that the designer may not always get every detail right. If you have any concerns with the design during construction, you should raise them with the designer.

         In addition, an architect or engineer may agree or assume an obligation that includes the observation of the work carried out by the builder. If so, he or she will likely have some shared responsibility with you for any defective work. The duties of design and observation are not absolute, but are merely duties to exercise a reasonable degree of professional care and skill.
         

         BCA’s liability

         BCA liability arises most frequently from negligent checking of, or negligent failure to check, the plans and specifications before issuing a building consent, and negligent inspection, or negligent failure to inspect, before issuing a Code Compliance Certificate.

         Subtrades’ liability

         If a building fails with respect to weathertightness and the work of a subtrade has been proven to be faulty and contributed to the failure, the subtrade may have some liability.

         If you have been responsible for supervising that subtrade’s work, you may also have some liability if it is proven that you failed to ensure that the job was done correctly.

         Manufacturer’s liability

         Where a product or system has been installed as per the manufacturer’s instructions and has ultimately failed with respect to weathertightness, the manufacturer may have some liability.

         However, if the you or the designer have not followed the manufacturer’s instructions and you have installed the product or system even slightly differently, you may have some liability for the failure unless confirmation for the change has been obtained in writing from the manufacturer prior to construction.

         POSSIBLE ACTIONS

         The owner of a leaky building has the right to take action against any party that may have contributed to the failure. There are numerous routes whereby they can make a claim against a builder. In some instances, which dispute resolution process is chosen will be governed by the building contract, if one exists. Most claims are resolved through the WHRS and the courts.

         In most leaky home disputes the builder has been seen as having some liability in their role as the main contractor or in the supervision of others involved in the construction.

         The Building Act states that civil proceedings cannot be brought after 10 years or more from the date of the act or omission on which the proceedings are based. It is a good idea to retain all records of each job for at least 15 years.

         A number of other Acts may also be applicable and can be referred to by homeowners taking legal action.

         
         

         Mediation

         This is a process conducted by an independent third party, in a strictly confidential manner, where discussions take place between the owner of the building and the parties believed to have had some involvement in the building failure. The aim is to define the issues in dispute, to develop and explore settlement options and to negotiate the settlement of that dispute.

         One important difference between mediation and the more formal dispute resolution processes, such as litigation or adjudication, is that the parties retain control over the dispute and its settlement. The parties are free to decide whether to withdraw from the mediation process and whether to settle or not.

         Another key feature of mediation is its confidentiality. Negotiations and communications within the mediation are without prejudice and will generally be inadmissible in any legal or other proceedings.

         The prerequisite for mediation is a dispute between the parties. Other than the existence of the dispute there are, and can be, no hard and fast rules as to when is the appropriate time to mediate.

         Both the WHRS and the courts allow for mediation after filing a claim. The WHRS provides governmentappointed mediators as part of its service. In the High Court, mediation is currently carried out by associate judges, but at the time of printing, one court is running a pilot scheme with private mediators.

         As to the timing of mediation during the formal dispute resolution service, there are again no hard and fast rules. In many respects, the earlier the mediation is held the better, since the costs of the claim will be lower and they will be less of a factor in achieving a settlement. However, one or other of the parties often wishes certain stages in the litigation or adjudication process to have passed, so that they can be better informed as to the case that is being advanced against them, and indeed as to their own case.

         Where a builder believes they have some liability for the failure, they should discuss with their legal advisers the appropriate time to suggest or agree to mediation, as it is usually the least expensive course of action and generally results in a resolution that is agreed to by all parties.

         Arbitration

         This involves the appointment of an arbitrator who conducts a formal arbitration process where the homeowner and all parties believed to have had some involvement in the building failure are heard. After the hearing, the arbitrator issues a ruling based on the parties’ agreement and according to the applicable law of the contract. Key features that distinguish arbitrations from other forms of dispute resolution are:

         
            	it is private – whereas the court system or the WHRS are provided by the government and open to the public, arbitration is a private method of resolving disputes that is funded by the parties themselves

            	except for very limited circumstances, arbitration is final and binding and an arbitration award will generally be enforced by the courts if one party fails to comply

            	a decision is made by a third party – a mediator, for example, attempts to bring parties to reach a mutually agreeable settlement of the issue in dispute and does not issue a decision on the dispute itself. An arbitrator is like a judge and, having considered all the evidence, will reach a decision
            

            	it is based on the agreement of the parties – arbitration is consensual, therefore the parties have to agree to resolve disputes through arbitration rather than rely on the court or WHRS, which would otherwise be the default position

            	the decision is according to the applicable law of the contract

            	unlike the dispute resolution services provided by the government, the parties are required to pay the arbitrator’s fees. In addition, because arbitration is subject to both parties agreeing to the procedure it can become just as expensive and time-consuming as any other formal dispute resolution process.

         

         Legal action

         Legal action can be taken on the homeowner’s behalf against the parties believed to have had involvement in the building failure. The case may be heard in court or the parties may settle prior to a hearing.

         Legal action is a choice available to a homeowner. Homeowners can elect either between filing a claim in court or using the WHRS. The WHRS is less expensive and has the benefit of an adjudicator with extensive experience in building disputes. However, court action can be the appropriate choice in certain circumstances, such as:

         
            	where difficult points of law are involved

            	with a test case, where there are a number of similar disputes and a clear legal precedent is required;

            	where the main remedy sought is an injunction

            	where the issues in dispute are not confined to simply defects that allow moisture to penetrate the exterior envelope. A homeowner may be constrained by the WHRS jurisdiction if there are a number of defects that do not cause leaks, but for which they wish to seek damages

            	where the homeowner wishes to recover a portion of his/her legal fees. As a general rule courts will order the losing party to pay a portion of the winning party’s legal fees. The WHRS can only order a losing party to pay a winning party’s fees in very limited circumstances.

         

         If a homeowner with a leaky building chooses to take the court process, then generally the builder will have no control over that decision.

         Weathertight Homes Resolution Service (WHRS)

         Homeowners are also able to lodge a claim with the Weathertight Homes Resolution Service for weathertightness failure within a 10-year period of the act or omission that caused the leaks. If the WHRS accepts the claim (some claims are ruled ineligible for various reasons), an assessor will carry out an inspection of the property and complete a report on the extent of the failure. The report will be reviewed by the WHRS and a decision made on whether the case should proceed to the resolution stage.

         The aim of resolution is to establish who is responsible for the failure, who will carry out the remedial work and who will cover the costs. In the majority of cases, the liable parties are ordered to pay for the cost of repair and any associated costs including claims for damages for anxiety, stress and inconvenience.
         

         The WHRS has a process for claims under $20,000 involving formal negotiation or mediation before adjudication. Claims over $20,000 can go directly to the Weathertight Homes Tribunal for adjudication.

         The Tribunal adjudication process is conducted by a Ministry of Justice case manager and can involve:

         
            	a pre-hearing, where the timeframe for the adjudication and the parties that will be involved are established, together with exploring the possibility that mediation may reach a resolution

            	mediation if it is believed a resolution may be possible without adjudication

            	adjudication (where mediation is not possible) – a formal hearing where the Tribunal clarifies and tests evidence given to them by the various parties and ultimately reaches a legally binding decision on behalf of the claimant.

         

         Statistics of WHRS adjudications to date show that builders were involved in 98% of hearings conducted.

         BUILDERS’ INSURANCE

         Most builders take out insurance for buildings under construction. This insurance is mostly designed to cover loss or damage during construction. It does not cover weathertightness failure. Professional indemnity insurance covering building failure is not generally available for builders.

         Members of builders’ associations (such as the Registered Master Builders Federation and Certified Builders Association of New Zealand) also offer the homeowner a building guarantee that covers any defects in workmanship and materials. However, these guarantees are limited in what they cover, have a maximum claim value and only apply for a limited timeframe.

         This limited cover for potential weathertightness problems, combined with the potentially high cost of building reinstatement for which a builder may be liable, means you must be satisfied that you have the skills, knowledge and experience to construct buildings that will be weathertight.

         MINIMISING YOUR RISK

         In addition to having suitable skills and knowledge and being professional and responsible, there are other ways to limit your risk of being responsible for weathertightness failure.

         Role clarity

         At the start of the building contract, define your role and agree with the homeowner and designer who and what you are responsible for. Ensure that there is a written contract between you and the homeowner which defines your respective obligations and a dispute resolution procedure. Discuss with your legal adviser the best form of contract for you.

         
         

         Designer selection

         You need to be aware of the designer’s capabilities and the quality of documentation they will provide. While you may not be able to influence the client’s choice of designer, you should not enter a contract if you believe the designer is not up to the task or where the documentation is inadequate.

         You also need to be comfortable with your own ability to actually build the building that has been designed. If the building is overly complex or a style that represents a greater risk of weathertightness failure, it may be sensible not to become involved.

         Construction information and construction changes

         Always ensure that you have sufficient documentation for construction and always ask for more information where you believe it is required. Documentation that relates to aspects of the building that may have failed and that proves that you built it accurately is valuable when apportioning blame for the failure.

         Other parties

         If you are responsible for managing the work of subtrades (as in most full building contracts) and ultimately taking responsibility for the finished building, you need to be confident in their work.

         Selecting good suppliers is also important to ensure that the specified materials are provided on time and to standard. Where possible, if subtrades are carrying out work that could affect the weathertightness of the building, you should ensure that you have a written subcontract agreement with them that reflects, where appropriate, your responsibilities under your own contract with the homeowner so that your contractual liability flows down to the subcontractor. There is a range of standard subcontract forms available and you should discuss these with your legal adviser.

         Construction meetings

         Regular on-site construction meetings with accurate minutes provide valuable evidence when trying to determine fault, as do photos of work taken as it progresses, especially for work that is later concealed behind claddings or within roof and wall assemblies. Photographs and videos may be admissible in evidence, and whoever takes them should at the same time record exactly when each photograph was taken, if possible with a written description of what was being photographed. 

         Keep a site diary with dates and details of site management, quality issues, BCA and designer instructions, materials deliveries etc.

         Homeowner’s maintenance requirements

         The builder and designer should inform the homeowner of their responsibility for building maintenance, particularly for flashings, sealants and coatings that may be crucial for ongoing weathertight performance. It is a good idea to provide a manual that outlines maintenance requirements. This can also be a useful record in cases where lack of maintenance by the owner has contributed to weathertightness failure.
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            NEW ZEALAND
 BUILDING CONTROLS
            

         
 
         Weathertightness failures have led to a significant review of  New Zealand’s building controls. This section provides an overview of the building controls that designers, builders and BCAs are working to.
 
         BUILDING ACT
 
         The 1991 Building Act brought a change in New Zealand’s building controls from a prescriptive-based system to a performance-based one. The Act moved away from telling builders and designers what to do and instead set performance criteria that must be achieved by the building design and construction.
 
         The Act established a building control system that ensures that buildings perform in a way that will:
 
         
            	safeguard occupants from injury or illness

            	safeguard occupants from loss of building amenity

            	protect other property from damage

            	allow the efficient use of energy.

         

         Weathertightness failures lead to revision of the Building Act in 2004 and again in 2010. Changes included:

         
            	the Licensed Building Practitioners scheme, stating who can do particular types of work

            	strengthening of consumer protection, with changes to the laws covering consumer guarantees, sale of goods, fair trading and contractual remedies that apply in some form to new building work

            	accreditation of territorial authorities as BCAs responsible for issuing resource and building consents

            	revising the Building Regulations that explain the purposes of the Building Act

            	revising the NZBC, which is a schedule to the Building Regulations

            	mandatory contracts for work over $30,000 and builders disclosure requirements.

         
 
         NEW ZEALAND BUILDING CODE (NZBC)
 
         All building work must comply with the NZBC, and a designer has a fundamental responsibility to ensure that they design in compliance with these requirements.
 
         The NZBC has 35 technical clauses on aspects of building performance. NZBC clauses do not show how to build – they give performance criteria that the building must meet. Buildings must comply with these performance criteria to ensure that they will meet the purposes of the Building Act.
 
         The key clauses that relate to weathertightness performance are:
         
 
              
            	B1 Durability 
            
     
            	E1 Surface water 
            
     
            	E2 External moisture 
            
     
            	E3 Internal moisture.
            
 
         
 
         Clause E2 External moisture defines the criteria for managing water that impacts on a building exterior. The clause states that building exteriors must prevent the penetration and accumulation of water. It also allows for the fact that, in extreme situations, water may penetrate the building exterior and that the building should be designed to allow water to dissipate without causing damage to components.
         
 
         A designer will identify the clauses that are relevant to a particular building and design in line with the relevant performance requirements.
 
         You need to be aware of all of the NZBC clauses that relate to a specific building.
 
         Acceptable Solutions and Alternative Solutions
 
         NZBC clauses have Acceptable Solutions, that provide guidance for complying with the requirements of the clause.
 
         It is not mandatory to follow an Acceptable Solution. There are other ways of achieving NZBC compliance. Designers need to prove to the BCA that the alternative methods of construction comply with the relevant NZBC requirements. Once they have done this, the alternative methods become Alternative Solutions.
 
         The design of most buildings will be made up of a combination of Acceptable and Alternative Solutions.
 
         NZBC compliance paths
 
         A designer proves NZBC compliance for the construction of a building by providing information to the BCA as part of the building consent documentation. This will be based on one of nine compliance paths:
 
         
           	Comparison with an Acceptable Solution or Verification Method

           	Comparison to other documents
     
            	Comparison with in-service history
     
            	Expert opinion
     
            	Comparison to a previously accepted Alternative Solution
     
            	Product certification
     
            	Ministry of Business, Innovation and Employment (MBIE) determination
     
            	Verification Method
     
            	Acceptable Solution
 
         
 
         One or a combination of these compliance paths can be used to provide the BCA with information as evidence of compliance of the proposed building design and construction. The BCA assesses the design against the relevant NZBC clause criteria. Non-acceptance of an aspect of the construction by the BCA means that the designer must either provide more convincing support information, redesign the proposed solution or seek a Ministry of Business, Innovation and Employment (MBIE) determination.
         
 
         A BCA is not obliged to accept an aspect of construction that is supported by information from compliance paths 1–5, but they should explain why they do not accept the proposed solution.
 
         The BCA is obliged to accept construction that has been confirmed as being Code-compliant using compliance paths 6–9, as these are the ‘deemed to comply’ compliance paths.
 
         Comparison with a compliance document
 
         Here, the proposed construction is based on the performance criteria and design of an Acceptable Solution detail, but slightly changed. For example, it is similar to an E2/AS1 detail (see Figures 2 and 3).
         
 
         Comparison to other documents
 
         The designer uses credible documentation from a reputable source to support the proposed construction (for example, manufacturers’ technical information or a BRANZ Appraisal).
 
         Comparison with in-service history
 
         The designer uses credible and documented supporting evidence of the performance of a similar construction method in a directly comparable situation and environment, over a period of time (for example, weathertight performance of a stone veneer cladding).
 
         Expert opinion
 
         A credible expert person or organisation gives an opinion supporting the use of the construction method.
 
         Comparison to a previously accepted Alternative Solution
 
         A BCA may have already approved an Alternative Solution and the proposed building construction has incorporated similar methodology. In this case, the proposed construction must be directly comparable to the circumstances in which the previously approved Alternative Solution was used.
 
         Product certification
 
         Products or systems may receive certification from a product certification body. These bodies operate under the guidance of JAS-ANZ, a joint venture between the MBIE and the Australian Building Codes Board. Certified products or systems receive Codemark certification. Use of a Codemark-certified product or system is a ‘deemed to comply’ means of compliance.
 
         Ministry of Business, Innovation and Employment (MBIE) determination
 
         Application can be made to the MBIE for a determination as to whether the proposed construction is Code-compliant. The MBIE determination is legally binding but can be appealed against by any party involved.
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         A positive MBIE determination proves NZBC compliance for that specific determination. Use of construction that has a positive MBIE determination is a ‘deemed to comply’ means of compliance.
         
 
         A previously issued positive determination could be used as support for the construction (using the comparison to other documents path), but this would not be a deemed to comply means of compliance.
 
         Verification Method
 
         A Verification Method (VM) is a specific test or calculation method that can be used for proving compliance of an aspect of the building construction. A positive result from a VM test or calculation means that the construction details tested comply with the NZBC requirements. Using construction details that have a positive VM result is a deemed to comply means of compliance.
 
         E2/VM1, the Verification Method for E2 External moisture, provides methodology for testing the performance of drained and vented cavity cladding construction. Designers can use this to test the performance of a prototype of the drained and vented cavity cladding system they have designed.
         
 
         Using a drained and vented cavity cladding system that has passed an E2/VM1 test is a deemed to comply means of compliance. There is currently no VM for testing direct-fixed cladding construction.
 
         Acceptable Solution
 
         Acceptable Solutions provide guidance on how to comply with NZBC clause performance criteria. If you design and build exactly in line with an Acceptable Solution, the building is deemed to comply with the NZBC requirements for the relevant clause.
 
         The Acceptable Solution for E2 External moisture is E2/AS1, which provides significant guidance for the construction of weathertight buildings. You must understand this document, as it is often used by designers as a means of compliance and also provides prescriptive information on a wide range of roof and wall claddings and associated details.
         
 
         It is also often used by BCAs as a reference document for assessing alternative methods of construction.
 
         Using an Alternative Solution
 
         There is nothing wrong with an Alternative Solution – it is simply another means of construction that meets NZBC performance criteria even though it is not included in an Acceptable Solution. Alternative Solutions allow for variation, uniqueness and innovation in building design and construction.
 
         There are many Alternative Solutions for the design and construction of weathertight buildings. As for Acceptable Solutions, you must follow the construction documentation for the Alternative Solution exactly.
 
         As E2/AS1 does not cover all possible cladding materials and construction methods and because a number of buildings will fall outside the scope of the document (for example, the building may be in specific wind zone), it is likely that most buildings will either incorporate some Alternative Solutions or be designed entirely as an Alternative Solution to comply with E2 External moisture.
         
 
         
         
 
         Alternative Solution failure
 
         In some cases, the BCA may approve Alternative Solutions that actually don’t work when built, and this may result in weathertightness failure. In these situations, as long as you have followed the consented documentation exactly, you will generally not have any liability for the failure.
 
         However, if you have not built it exactly in line with the documentation or if it is proven that you should have known that it might fail but went ahead and built it anyway, you may have some liability. Consult the designer if you doubt that the construction will work.
 
         CODE COMPLIANCE CERTIFICATE
 
         Designers are responsible for providing the BCA with consent documentation that proves NZBC compliance. Builders are responsible for following the consented documentation and ensuring that the final construction is Code-compliant.
 
         Upon completion of a building, the BCA will carry out a Code compliance inspection, and if they are satisfied that the building has been built in accordance with the building consent documentation and is Code-compliant, they will issue a Code Compliance Certificate (CCC). A CCC must be applied for within 2 years from issue of the building consent (unless a longer period is agreed with the BCA).
 
         NEW ZEALAND AND OTHER STANDARDS
 
         A number of New Zealand and other (mainly Australian) standards may apply to the construction of a building. These are also often cited or called up in Acceptable Solutions or Verification Methods. A number of these standards relate to weathertight construction, and you should be familiar with these.
 
         OTHER LEGISLATION
 
         The following Acts are relevant to weathertight construction in New Zealand:
 
              
            	Construction Contracts Act – covers procedures for construction including payment for work.
     
            	Contractual Remedies Act – covers breach of contract or misrepresentation.
     
            	Sale of Goods Act – ensures that goods sold are fit for purpose.
     
            	Fair Trading Act – covers misleading or unfair conduct.
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            CLAUSE E2 EXTERNAL MOISTURE AND E2/AS1

         
 
         Clause E2 External moisture is the primary NZBC clause that relates to weathertight construction as it sets out the performance criteria for managing water that impacts on the exterior of buildings.
         
 
         The document for meeting the requirements of E2 is the Acceptable Solution E2/AS1 – this is a non-mandatory guidance document that provides a range of solutions for designing and building weathertight buildings. When a building is designed and built in line with E2/AS1, it will meet the requirements of clause E2 and will therefore be Code-compliant with respect to that particular clause.
 
         As stated before, you need to read and understand E2/AS1 as it is often used as a means of NZBC compliance by designers when preparing building consent documentation. It can also provide useful general guidance information on weathertight construction.

         You can download a copy of clause E2 (which includes E2/AS1) from the MBIE website at www.dbh.govt.nz/compliance-docs-get-copies.

         NZBC CLAUSE E2 EXTERNAL MOISTURE
         
 
         All NZBC clauses are performance based – they tell you how a building must perform but not how it must be designed and constructed. As with all relevant NZBC clauses, compliance with clause E2 External moisture is mandatory.
         
 
         All NZBC clauses are made up of three sections:
 
              
            	Objective
     
            	Functional requirement
     
            	Performance
 
         
 
         The objective, functional requirement and performance as they relate to E2 are as follows:
 
         Objective
 
         “To safeguard people from illness or injury that could result from external moisture entering the building.”
 
         Leaks may cause deterioration of building components that may make the building:
 
              
            	structurally unsound, as a result of water based rot
     
            	unhealthy, as a result of harmful mould and fungal decay.
 
         
 
         Functional requirement
 
         “Buildings must be constructed to provide adequate resistance to penetration by, and the accumulation of, moisture from the outside”.
 
         This means that the building exterior must be designed and built to ensure that water is kept on the outside.
 
         
         
 
         Performance
 
         E2 incorporates seven performance criteria:
 
              
            	E2.3.1 Roofs must shed precipitated moisture. In snowfall areas, roofs must also shed melted snow.
     
            	E2.3.2 Roofs and exterior walls must prevent the penetration of water that could cause undue dampness, damage to building elements or both.
     
            	E2.3.3 Walls, floors and structural elements in contact with or in close proximity to the ground must not absorb or transmit moisture in quantities that could cause undue dampness or damage to building elements or both.
     
            	E2.3.4 Building elements susceptible to damage must be protected from the adverse effects of moisture entering the space below suspended floors.
     
            	E2.3.5 Concealed spaces and cavities in buildings must be constructed in a way that prevents external moisture being accumulated or transferred and causing condensation, fungal growth or the degradation of building elements. 
 
         
 
         
         
 
              
            	E2.3.6 Excess moisture present at the completion of construction must be capable of being dissipated without permanent damage to building elements.
     
            	E2.3.7 Building elements must be constructed in a way that makes due allowance for the following:
 
         
 
         
            (a) the consequences of failure:
 
            (b) the effects of uncertainties resulting from construction or from the sequence in which different aspects of construction occur:
 
            (c) variation in the properties of materials and in the characteristics of the site.
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         These performance clauses recognise that, at some stage, all buildings may leak. They allow for some external moisture to enter exterior assemblies as long as this water does not cause undue dampness or damage to building elements, or that it is not being transferred and causing condensation and the degradation of building elements.
 
         The performance clauses also allow for moisture that may enter and be absorbed by components during construction, as long as this moisture is capable of being dissipated without permanent damage to building elements. Designers consider how water will be removed from within wall assemblies when they design construction details.
 
         ACCEPTABLE SOLUTION E2/AS1
 
         Following Acceptable Solution E2/AS1 is deemed to meet the requirements of E2. When a building is designed and built in line with E2/AS1, it will meet the performance requirements of clause E2 External moisture.
         
 
         The difference between the actual Code clause and the Acceptable Solution is often misunderstood in the building industry:
 
              
            	E2 is the NZBC clause that sets out the criteria that must be achieved with respect to external moisture.
     
            	E2/AS1 provides a range of examples of how to build Code-compliant construction.
 
         
 
         A number of designers follow E2/AS1 as a means of compliance with E2 because:
 
              
            	it provides specific guidance
     
            	it is understood and regularly used by BCAs
     
            	it is a MBIE document, so if a building built to E2/AS1 fails, then the MBIE has some responsibility
     
            	in a lot of cases, it is the easiest option as it is accepted by BCAs (in fact, it can be difficult in some cases to convince BCAs that alternative methods of construction are Code-compliant.)
 
         
 
         Most BCAs have E2/AS1 as their benchmark for weathertight design and E2 compliance. They often use its solutions as a comparison to alternative methods when assessing them at building consent stage.
         
 
         However there is a risk if E2/AS1 is applied to construction that is outside the scope of the acceptable solution, for example where wind speeds are greater than ‘very high’.
 
         Following E2/AS1 is not the only way of designing and constructing a weathertight building. There are a number of alternative and equally effective methods that designers can follow (Alternative Solutions).
 
         What does E2/AS1 cover?
 
         E2/AS1 is limited to timber-framed buildings up to three storeys in height, with a maximum height above the ground to the building eaves of 10 m. Buildings outside of this scope need to be specifically designed.
 
         It incorporates information and details on a wide range of building materials and systems including:
 
              
            	flashings
     
            	junctions
     
            	parapets
     
            	decks and pergolas
     
            	floors
     
            	basements
     
            	wall claddings
     
            	roof claddings.
 
         
 
         The wall claddings covered in E2/AS1 are:
 
              
            	timber weatherboards
     
            	fibre-cement sheet and weatherboards
     
            	profiled metal
     
            	plywood sheet
     
            	stucco
     
            	EIFS (exterior insulation and finish plaster systems)
     
            	masonry veneer.
 
         
 
         The roof claddings covered are:
 
              
            	rubber membrane
     
            	concrete tiles
     
            	profiled metal and metal tiles
 
         
 
         
         
 
         E2/AS1 risk matrix
 
         A key tool for designers and builders in E2/AS1 is the risk matrix, which allows the designer to calculate the weathertightness risk of a design. Information about the proposed building design can be put into six different risk factor categories and the levels of risk in each category can be identified.
 
         Including a completed risk matrix in the building consent documentation will clearly identify the level of weathertightness risk to the BCA and allow them to assess the building’s ability to meet that level of risk.
 
         Risk factors
 
         The six risk factor categories included in the E2/AS1 risk matrix relate to aspects of design that have been proven to affect the weathertightness of a building:
 
              
            	Wind zone – wind drives rain against a building and increase the potential for leaks.
     
            	Number of storeys – the taller the building, the more wall area it has and the greater the effect of wind on the exterior.
     
            	Roof and wall intersection design – the junctions between roofs and walls are often difficult to detail and build.
     
            	Eaves width – eaves provide shelter to the walls of a building and reduce the wetted area during rain.
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            	Envelope complexity – complex buildings are more difficult to design and build.
     
            	Decks design – waterproof decks and solid balconies are also difficult to detail and build.
 
         
 
         Risk severity
 
         Within the six risk factor categories, relevant building features are defined as low, medium, high and very high risk severity (see Table 1 from E2/AS1, reproduced opposite).
         
 
         Risk scores
 
         Designers then complete a risk matrix for each face of the building, entering a risk severity score for each risk factor and adding them up to reach a total risk score (see Table 2 from E2/AS1, reproduced over the page). The total risk score applicable to the design of each face puts it into a particular overall risk category. The total risk scores for each risk category are:
         
 
              
            	0–6 = low risk
     
            	7–12 = medium risk
     
            	13–20 = high risk
     
            	Over 20 = very high risk.
 
         
 
         There may be aspects of the design that makes one face a higher risk than the others – in fact, each face of the building could end up with a different total risk score.
 
         Cladding options
 
         Once the risk score is calculated, the designer uses the wall claddings table to select a cladding type and construction details suitable for that level of risk (see Table 3 from E2/AS1, reproduced over the page).
         
 
         Cladding options cover both direct-fixed claddings (where the cladding is fixed directly to the frame over a wall underlay) and drained and vented cavity claddings (where the cladding is fixed to battens forming a nominal 20 mm cavity between the back of the cladding and the face of the wall underlay or masonry veneer). As the weathertightness risk score increases, E2/AS1 calls for cavity-based systems to be used. This is because cavity systems offer more potential to drain or dry water that has penetrated the cladding.
 
         For example:
 
              
            	for a risk score up to and including 12, bevel-back timber weatherboards can be direct-fixed
     
            	for for risk score of 13-20 or in the extra high wind zone bevel-back weatherboards must be fixed over a drained and vented cavity – in this case, the cavity provides secondary protection to manage and remove any water that may penetrate the cladding in the higher risk situation.
 
         
 
         In some cases, if the designer believes the risk is too high, they may redesign that face of the building and remove some of the high risk features to end up with a lower risk score.
 
         E2/AS1 can’t be used as the means of compliance for a building that scores 21 or more as this is outside the scope of the Acceptable Solution. A different means of demonstrating compliance must be used, and it must be specifically designed to meet the higher level of risk. 
 
         
         
 
         
            
                         
                           
                                  
                        	Table 1 
                                     
                        	Definitions of risk Paragraph 3.1.1. Figure 1 (from E2/AS1)
                                 
                     
         
                                  
                        	Wind zone 
                                     
                        	Low risk
                                     
                        	Low wind zone as described by NZS 3604
                                 
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	Medium wind zone as described by NZS 3604
                                 
                     
         
                                  
                        	              
                        	High risk
                                     
                        	High wind zone as described by NZS 3604
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	Very high wind zone as described by NZS 3604
                                 
                     
         
                                  
                        	              
                        	Extra high risk
                                     
                        	Extra high wind zone as described by NZS 3604:2011         
                     
         
                                  
                        	Number of storeys
                                     
                        	Low risk
                                     
                        	One storey
                                 
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	Two storeys in part
                                 
                     
         
                                  
                        	              
                        	High risk
                                     
                        	Two storeys
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	More than two storeys
                                 
                     
         
                                  
                        	Roof/wall intersection
             design
                                     
                        	Low risk
                                     
                        	Roof-to-wall intersection fully protected (e.g. hip and gable roof with eaves)
                                 
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	Roof-to-wall intersection partly exposed (e.g. hip and gable roof with no eaves)
                                 
                     
         
                                  
                        	              
                        	High risk
                                     
                        	Roof-to-wall intersection fully exposed (e.g. parapets, enclosed balustrades or eaves at
             greater than 90° to vertical with soffit lining)
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	Roof elements finishing within the boundaries formed by the exterior walls (e.g. lowerends
             of aprons, chimneys, dormers etc).
                                 
                     
         
                                  
                        	Eaves width (1) (2)
                                     
                        	Low risk
                                     
                        	Greater than 600mm for single storey         
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	451 – 600 mm for single storey, or over 600 mm for two storey         
                     
         
                                  
                        	              
                        	High risk
                                     
                        	101 – 450 mm for single storey, or 451 – 600 mm for two storey, or greater than 600
             mm above two storey
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	0 – 100 mm for single storey, or 0 – 450 mm for two storey, or less than 600 mm above two storey         
                     
         
                                  
                        	Envelope complexity
                                     
                        	Low risk
                                     
                        	Simple rectangular, L, T or boomerang shape, with single cladding type
                                 
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	Complex, angular or curved shapes (e.g. Y or arrowhead) with multiple cladding types
                                 
                     
         
                                  
                        	              
                        	High risk
                                     
                        	Moderately complex, angular or curved shapes (e.g. Y or arrowhead) with no more than
             two cladding types
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	As for High risk, but with junctions not covered in C or F of this table (e.g. box windows,
             pergolas, multi-storey re-entrant shapes etc).
                                 
                     
         
                                  
                        	Deck design (3)
                                     
                        	Low risk
                                     
                        	None, timber slat deck or porch at ground floor level         
                     
         
                                  
                        	              
                        	Medium risk
                                     
                        	Fully covered in plan by roof, or timber slat deck attached at first or second floor level
                                 
                     
         
                                  
                        	              
                        	High risk
                                     
                        	Enclosed deck exposed in plan or cantilevered at first floor level
                                 
                     
         
                                  
                        	              
                        	Very high risk
                                     
                        	Enclosed deck exposed in plan or cantilevered at second floor level or above
                                 
                     
         
                                  
                        	 NOTES:
                                 
                     
         
                                  
                        	(1) Eaves width measured horizontally from external face of wall cladding to outer edge of overhang, including gutters and fascias.         
                     
         
                                  
                        	(2) Balustrades and parapets count as 0 mm eaves.         
                     
         
                                  
                        	(3) The term deck includes balconies, as described in the Definitions of E2/AS1.         
                     
     
                   
               

            

         
 
         Additional requirements for weathertightness that are now part of E2/AS1 incorporating Amendment 5 include:
         
 
              
            	Buildings in Extra high wind zone (max. 55 m/s) require:
 
         
 
         
                 
               	Wall cladding installed on drained cavity
     
               	Rigid wall underlay plus flexible wall underlay
     
               	Hooks or hems to all flashing upstand
     
               	Increased flashing lap to claddings/trim
     
               	25 mm increase in upstand dimension over Table 7 requirements
 
            

         
 
              
            	Proprietary RAB systems are an alternative method
     
            	Butyl underflashing to profiled metal hip/ridge junctions
     
            	Roof pitch under 10º – horizontal underlay
     
            	NZS 2295:2006 Pliable, permeable building membranes R1 & R2 roof underlay definitions
            
     
            	8º min. slope for hidden gutters – valley width depends on slope and catchment.
 
         
 
         The builder’s responsibilities
 
         You need to understand the risk matrix so that you understand the weathertightness risk level of the building that you are going to build. Make sure that you receive sufficient construction documentation in line with the level of risk, and make sure that you have the level of expertise to build higher risk buildings. If a cavity system is specified it does not mean that a lesser job can be done on the cladding installation. A cavity just provides more drainage and drying potential in extreme situations – it is not a primary drain. The cladding should always be accurately installed as the primary line of defence against water.
 
         While cavity construction usually indicates a higher risk building, you should also be aware that a number of designers are incorporating cavities in lower risk buildings simply as extra contingency.
 
         
            
                         
                           
                                  
                        	Table 2
                                     
                        	Building envelope risk matrix Paragraph 3.1.2. Figure 1 (from E2/AS1)
                                 
                     
         
                                  
                        	Risk factor
                                     
                        	LOW
                                     
                        	score
                                     
                        	MEDIUM
                                     
                        	score
                                     
                        	HIGH
                                     
                        	score
                                     
                        	VERY HIGH
                                     
                        	score
                                     
                        	Subtotals for each risk factor
                                 
                     
         
                                  
                        	Wind zone (per NZS 3604)
                                     
                        	              
                        	0             
                        	              
                        	0             
                        	              
                        	1             
                        	              
                        	2             
                        	          
                     
         
                                  
                        	Number of storeys
                                     
                        	              
                        	0             
                        	              
                        	1             
                        	              
                        	2             
                        	              
                        	4             
                        	          
                     
         
                                  
                        	Roof/wall intersection design
                                     
                        	              
                        	0             
                        	              
                        	1             
                        	              
                        	3             
                        	              
                        	5             
                        	          
                     
         
                                  
                        	Eaves width
                                     
                        	              
                        	0             
                        	              
                        	1             
                        	              
                        	2             
                        	              
                        	5             
                        	          
                     
         
                                  
                        	Envelope complexity
                                     
                        	              
                        	0             
                        	              
                        	1             
                        	              
                        	3             
                        	              
                        	6             
                        	          
                     
         
                                  
                        	Deck design
                                     
                        	              
                        	0             
                        	              
                        	2             
                        	              
                        	4             
                        	              
                        	6             
                        	          
                     
         
                                  
                        	(Enter the appropriate risk severity score for each risk factor in the  score columns. Transfer these figures across to the right-hand column.  Finally, add up the figures in the right-hand column to get the total  risk score.)             
                        	Total risk score
                                     
                        	          
                     
     
                   
               

            

         
 
         
         
 
         
            
                    
                           
                                  
                        	Table 3             
                        	Suitable wall claddings
             Paragraph 3.1.2, 3.4.1.1, 3.4.2.1, 3.4.2.2, 3.4.3.2, 9.1.1, 9.4.1.2, 9.4.1.3, 9.6. Figure 1 (all from E2/AS1)
                                 
                     
         
                                  
                        	Risk
             Score
                                     
                        	Suitable wall claddings (1)
                                 
                     
         
                                  
                        	Direct fixed to framing             
                        	Over nominal 20 mm drained cavity         
                     
         
                                  
                        	0 – 6
                                     
                        	
                           a) Timber weatherboards – all types 
             b) Fibre cement weatherboards 
             c) Vertical profiled metal(3) – corrugated and symmetrical 
             d) Fibre cement sheet with battens or jointers to vertical joints and with flashed horizontal joints (4) 
             e) Plywood sheet with battens or jointers to vertical joints and with flashed horizontal joints
                           

                                     
                        	a) Masonry veneer (2) 
             b) Stucco 
             c) Horizontal profiled metal (3) – corrugated and trapezoidal only 
             d) EIFS 
             e) Flush-finished firbre cement sheet
                                 
                     
         
                                  
                        	7 –12
                                     
                        	a) Bevel-back timber weatherboards
             b) Vertical timber board and batten
             c) Vertical profiled metal (3) – corrugated only
                                     
                        	a) Masonry veneer (2)
             b) Stucco
             c) Horizontal profiled metal (3) – corrugated and trapezoidal only
             d) Rusticated weatherboards
             e) Fibre cement sheet
             f) Plywood sheet
             g) EIFS
                                 
                     
         
                                  
                        	13-20
                                     
                        	a) Vertical profiled metal (3) – corrugated only
                                     
                        	a) Masonry veneer (2)
             b) Stucco
             c) Horizontal profiled metal – corrugated and trapezoidal only
             d) Rusticated weatherboards
             e) Fibre cement weatherboards
             f) Fibre cement sheet
             g) Plywood sheet
             h) EIFS
             i) Bevel-back weatherboards
                                 
                     
         
                                  
                        	Over 20
                                     
                        	a) Redesign the building to achieve a lower score, or 
             b) Specific design             
             • The design may need changing to reduce the risk
             • The building consent authority may require more comprehensive details and documentation providingevidence of weathertightness  
             • The building consent authority, designer or owner may require more inspections  
             • A third party audit of the design may be required. 
             
                            

                                 
                     
         
                                  
                        	NOTES:             
                        	(1) The wall claddings in this table are limited to those covered in this Acceptable Solution.         
                     
         
                                  
                        	              
                        	2) Traditional masonry veneer as per SNZ HB 4236, with minimum 40 mm cavity.         
                     
         
                                  
                        	              
                        	(3) Refer Figure 38 of E2/AS1 for profiles.         
                     
         
                                  
                        	              
                        	(4) Except stucco over a fibre-cement backing         
                     
         
                                  
                        	              
                        	(5) All claddings in the Extra high wind zone and to parapet or enclosed balcony walls are required to be fixed over a drained and vented cavit         
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            CHANGES IN NEW
 ZEALAND BUILDING
 PRACTICES
            

         
 
         The design and construction of a building, the exterior cladding materials used and the building location all have a significant relationship with weathertight performance.
 
         New Zealand house claddings have historically proven to be durable, but recently a significant number of buildings have failed through a lack of weathertightness, with the cladding system being primarily at fault.
 
         HISTORICAL CLADDING PERFORMANCE
 
         Houses in the early 1900s through to the 1960s were often clad with timber weatherboards or brick veneer wall cladding. Less airtight than today’s houses and often constructed from more durable timbers, these houses have proved to be robust and have generally performed well with respect to weathertightness, and many of them continue to perform well today.
 
         Corrugated iron and concrete tiles were common roof claddings and have a good history of weathertight performance when they have been installed accurately and are well maintained.
 
         Timber weatherboards
 
         Historically, timber weatherboards have performed well. The boards were made from durable timber and fixed directly to the wall framing, often over a very absorbent bitumen-based wall underlay. The installed system was quite ‘air leaky’ – air entered through the laps between boards and circulated and dried out any moisture that may have penetrated the wall assembly. The lack of bulk insulation in the walls also helped airflow.
 
         Drainage down the back of boards also allowed some water to drain out.
 
         The wall framing was also made out of durable timber and even when the timber was wet inside, the wall assembly remained robust until the moisture dried out through ventilation. This also contributed to the overall robust performance of older weatherboard homes.
 
         
         
 
         Brick veneer
 
         Kiln-fired clay bricks were often used as an exterior cladding, installed on a continuous footing with a minimum 40 mm cavity.
 
         The durability of the bricks, combined with the large capacity for drainage and drying provided by the cavity (as long as drainage and ventilation was maintained through open joints at the top and bottom of the wall) is why brick veneer has historically performed well as a wall cladding.
 
         However, building surveyors are increasingly finding today that the cavity has been breached by mortar or the bottom is filled with mortar preventing drainage.
 
         Stucco
 
         Historically, stucco was a sand/cement plaster mixture applied onto a metal lath or reinforcing over a heavy-weight absorbent underlay. Often these were three-coat systems applied by craftspeople who were well experienced at the task, and the stucco was allowed to cure properly.
 
         Stucco-style homes often incorporated details that helped the weathertight performance of the plaster – concave curved hoods across window and door heads that formed drip edges and convex curves at window sills, which allowed water to drain off the building exterior more effectively.
 
         However, these stucco systems were absorbent if not well painted and maintained and often did absorb rainwater. While there was not much drainage or drying capacity to remove this water, the timber wall framing was often very durable and could hold water and remain robust until it eventually dried out (although there were some exceptions). Again, the lack of bulk insulation allowed air to circulate within the frame cavity, and this aided drying.
 
         HISTORICAL DESIGN
 
         Older houses often incorporated design features that helped protect the building from exposure to rain – wide soffits and verandahs not only kept out the summer sun, but also sheltered walls from rain. Designers and builders were well aware of variable weather conditions and our wet and windy climate and designed and built houses accordingly.
 
         Windows and doors often incorporated flashings with timber facings and scribers that deflected water over or away from critical junctions, and exterior details on predominantly timber weatherboard houses often incorporated layers of components that provided drainage and deflection on the building exterior.
 
         Houses also tended to be quite simple in shape and detail and were generally only one storey, so tended to be less complex than modern homes.
 
         
         
 
         BUILDERS’ SKILLS
 
         Historically, builders were specialised tradespeople who approached building as a craft, and skill levels across the industry were generally higher than they are today. Builders were also often in charge of the overall job and took responsibility for the completed building.
 
         There was also less pressure on construction times, and builders were given reasonable timeframes that allowed them to do a thorough job of construction. With houses being less complex and incorporating a narrower range of materials and systems, a builder could develop a level of expertise across a reasonably small range of products and techniques.
 
         Industry training through apprenticeship schemes established a good base of qualified tradespeople.
 
         Unlike today, builders were also one of the highest paid trades on the job and could afford to take their time and build the house properly.

         
            [image: ]
            

         
 
         HOW MODERN BUILDING PRACTICES CONTRIBUTE TO BUILDING FAILURE
         
 
         A number of aspects of residential design and construction have changed in recent years, and these have contributed to weathertightness failure.
 
         Design
 
         Globalisation and the exposure of New Zealanders to international design trends and materials have led to a more diversified housing style, but many house designs and materials are out of context and totally unsuitable to the specific site conditions. In some cases, house styles and detailing more suitable for dry climate locations have been used in areas of high wind and rainfall.
 
         Houses have also generally become larger, taller and more complex, which has contributed to the potential for the designer and builder to get it wrong. Complex designs and details require more skill to design and build accurately. Builders also have to work with and understand a wide and varied range of materials and systems and involve a larger number of subtrades in the construction.
 
         Taller, larger buildings have to withstand greater weather loads as they have larger areas of more exposed claddings and catch more wind and rain. This places greater emphasis on appropriate material selection and detail design and on exterior cladding construction.
 
         Contract documentation
 
         Complex modern homes require significant construction documentation. Often, the client is unwilling to pay for the required level of documentation, resulting in designers providing only the minimum required for a building consent – this may not always be adequate for construction.
 
         Construction documentation shows the builder what to build. If it is inadequate, there is a high chance that the building will not be built as intended by the homeowner or the designer and that it may be built with faults. You should always request more documentation from the designer where you believe what they have provided is not sufficient for construction. During construction, do not make assumptions or decisions on how to build something that is not adequately detailed as this may hold you liable should this aspect of construction ultimately fail. Design decisions need to be made by the designer.
 
         Designers have also had to grapple with understanding a wide range of new materials and technologies, together with revised compliance requirements. At times, this has led to some misunderstanding of material performance and to the subsequent specification of materials and details that were not fit for purpose.
 
         Responsibility for design decisions
 
         With most residential construction today the designer has no on-site role in the construction process. This means that the builder often has overall project management and construction responsibility and that the designer is only involved at arm’s length. This puts greater responsibility on the builder, who must also have a greater skill set.
         
 
         In some cases there may be no-one on site with overall responsibility for the project, and this has meant that on-site roles and responsibilities have become blurred, with an adverse effect on build quality and building performance.
 
         You should insist on the involvement of the designer (or a similarly qualified person) as a member of the project control group when you believe the type of construction justifies this. Ensure you understand who is responsible for what on the job, and the contractual and legal obligations.
 
         Construction skill
 
         Skill levels have generally declined in the construction industry. While there are many skilled tradespeople, there are also a large number of poorly skilled and inexperienced people. Barriers to entry remain low (although the Licensed Building Practitioner scheme may help). Lack of experience and insufficient knowledge can lead to poor construction quality and poor weathertight performance of finished buildings.

         Select subtrades who are capable of carrying out the task – do not choose solely on price.
 
         Construction materials
 
         In recent years, there has been an increase in the range of available building materials – some of these have proven to be not fit for purpose or have been used in the wrong situation or incorrectly. A number of new cladding products have also been developed, and the overall range of claddings being used has increased dramatically.
 
         Material performance can also sometimes be overstated, and this has also led to materials being used inappropriately, sometimes resulting in failure.
 
         In other cases of weathertightness failure, the manufacturer’s instructions have not been followed by the designer or builder, and the material has been used or installed incorrectly. Always ensure that the manufacturer’s instructions and specifications are followed. If you don’t have this information, get it.
 
         Be aware too that manufacturers may only consider their own material in their literature, and there may be gaps, errors or inconsistencies when it comes to interaction of their product with other materials. Ring up the manufacturer if you are uncertain about anything.
 
         Some modern materials are also less robust. For example, timber framing once manufactured from durable native timbers is now predominantly manufactured from less durable timber. While treatment of timber increases durability, H1.2 and H3.1 treated material can decay if it remains wet in a wall assembly, and even H3.2 may eventually decay if continously wet.
 
         Sealant has often been inappropriately specified and/or used instead of the more traditional flashings and facings.
 
         
         
 
         
            [image: ]
            

         
 
         You should have an understanding of new materials and systems, and you need to be able to assess their relevance to a building design, prior to construction. Where you believe some material or detail may not perform adequately, you need to make the designer aware of your concerns in writing.
         
 
         While hindsight is useful in identifying materials that were likely to fail, a greater knowledge of material capabilities by builders and some debate as to their appropriateness may have resulted in less weathertightness failure.
 
         Construction technology
 
         There has been a huge step forwards in building materials and building systems technology. This is particularly the case with wall cladding systems – effective weathertight design and construction of something as basic as a window penetration in an exterior wall may incorporate a head flashing drain, a drained and vented cavity, backing rods and expanding foam air seals and secondary waterproofing using flexible flashing tapes. Each component plays a specific role in the overall weathertightness of the installed window (see Figure 4).
         
 
         Even relatively simple technologies such as building paper have changed dramatically, with wall underlay now available in a wide range of types and required to be well installed to form potential drainage paths behind wall claddings.
 
         You should have an understanding of relevant building systems technology to ensure that components are installed accurately and will ultimately perform properly. You should understand what each component does, why it is necessary and how it must be installed.
 
         Compliance requirements
 
         To ensure that designers design correctly and builders build accurately, compliance requirements and the associated building consent and building inspection processes have changed dramatically.
 
         BCAs now require significantly more documentation for building consent applications and work through very comprehensive assessment and consenting procedures. Designers have had to meet these requirements by supplying not only more, but also different types of information. They have had to understand new processes and learn to work with them.
 
         On-site inspection has changed a lot, with builders involved in more inspections during the construction process (with a number of these specifically targeting weathertight construction requirements).
 
         These changes ensure that building design and construction is assessed and inspected rigorously, with the aim that completed buildings will be more robust and better performing.
 
         You need to understand compliance requirements to ensure that you work within them and play your role in constructing Code-compliant buildings.
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            NEW ZEALAND ENVIRONMENTAL CONDITIONS

         
 
         New Zealand has unique and often extreme weather patterns.
 
         The physical surroundings and climate of the area where a building is located have a significant impact on its weathertight performance, and it must be designed to take these into account. You need to understand the decisions the designer has made as well as how the environmental conditions can affect the finished building.
 
         A building that is inappropriate for the environmental requirements of its location is more likely to be a weathertightness failure. To ensure that a building is going to be robust in all conditions, it should be designed for the worst case scenario.
 
         You must be satisfied that the designers’ proposed construction can cope with the potential weather conditions. If you have any doubt as to the suitability of the construction, you should raise this with the designer, and you should be wary of becoming involved in any construction that has the potential to fail through inappropriate design.
 
         WIND
 
         While New Zealand is rarely affected by hurricane-strength wind, high wind speeds are common, and these strong winds can persist over long periods. Wind not only puts load on the building structure but can also drive rain through the building’s exterior cladding.
 
         New Zealand is divided into two wind regions – the extremities of the North and South Islands that are exposed to greater wind speeds are designated Region 2 and the balance as Region 1.
 
         TOPOGRAPHY
 
         The South Island consists of large areas of relatively flat ground combined with significant mountain formations, while the North Island features a generally undulating topography interspersed with some mountainous formations. There can be significantly different weather conditions island to island and within each island.
 
         Topography has a significant effect on wind speed and direction, with the presence of mountains creating higher wind areas as well as low wind locations in the lee.
 
         
         

         
            [image: ]
            

         

         Wind increases in speed when it is:
  
              
            	restricted by something in its path and is forced to divert around or over the restriction
     
            	diverted through a narrow gap between formations
     
            	compressed by landforms such as the sides of valleys and high ground.
 
         
 
         The topography surrounding a specific building site has a significant effect on the wind loads that the building will be subject to and must be considered by the designer.
 
         RAINFALL
 
         The average rainfall in New Zealand is reasonably moderate at around 1000 mm per annum. 
 
         Many regions are subject to significantly more rainfall than this, however. For example, Hokitika has experienced annual rainfall of over 2800 mm.
         
 
         While rainfall is moderate, it is usually associated with wind, and wind-driven rain has more potential to result in water leaks in buildings. Wind can cause rainwater to be driven at varying angles and with varying intensity, meaning that water can impact on a building exterior in a variety of directions, including upwards and, at times, with significant force. Building exteriors need to be designed and built to ensure that rainwater is drained or deflected off exterior surfaces and deflected away from critical junctions or openings.
 
         The effects of climate change may also affect New Zealand’s future weather patterns, with the likelihood that we will see more frequent extreme weather events of heavy rainfall and high wind speeds.
 
         TEMPERATURE AND SUNSHINE
 
         New Zealand temperatures are moderate, and our generally mild climate means that we do not have massive variations in temperature within seasons, although reasonably high (40°C in summer) and low (-20°C in winter) extremes are possible.
 
         The average annual sunshine hours for New Zealand are relatively high at around 2,000 hours, and this is associated with generally very high levels of UV rays. This has a significant impact on both the stability and durability of cladding materials, particularly on the north and west faces of buildings, where surface temperatures can easily reach 50°C and may get as high as 70°C on dark-coloured finishes.
 
         Changes in temperature affect the thermal movement of the materials on building exteriors, and this movement needs to be allowed for in construction detailing, particularly with movement control joints, fixings, sealants and material laps. Designers need to give consideration to:
 
              
            	the specification of materials that are affected by temperature
     
            	the effect of colour on performance
     
            	any product that may need specific temperatures for application (such as some waterproofing membranes).
 
         
 
         Deterioration caused by UV light also needs to be considered, particularly with materials such as exterior paints and finishes and sealants that are a critical component of weathertight performance.
 
         SNOW
 
         Some areas of the country can have significant amounts of snowfall, with a recent increase in the number of extreme weather events resulting in increased and unseasonal snowfall or snow in areas where it has not previously been common.
 
         Building design and construction needs to take account of snow loadings on the structure of the building as well as the impact that accumulated snow can have on the weathertightness of the exterior. Snow can build up on roofs and against exterior walls and can remain in these locations for long periods of time – these roof and wall claddings need to accommodate this and the dramatic increase in the potential for water entry that melting snow can pose.
         
 
         CORROSION
 
         Our long, narrow islands and significant coastline means most areas are subject to some marine influences. Salt deposited on building surfaces has a corrosive effect that will cause deterioration of metals and surface finishes.
 
         Some areas of the country are subject to geothermal activity, which emits sulphur that can also corrode metal building materials.
 
         
            [image: ]
            

         
 
         Electro-galvanic corrosion and corrosion caused by condensation can also affect the durability of building materials. Electro-galvanic corrosion is caused when two dissimilar metals are in contact with each other in a damp environment where an electrical circuit is created, or in situations where water drains over a metal that is lower on the galvanic series.
         
 
         Condensation water can occur on the back of a wall cladding, the underside of a roof cladding or in the laps of materials, and this can cause corrosion.
 
         Some species of acidic timber (such as cedar) or types of timber treatment (such as copper-based preservative treatments) when water is present can also be corrosive to metals.
 
         OTHER ENVIRONMENTAL CONDITIONS
 
         Some areas of the country are subject to earthquake activity. While the effects of large earthquakes are noticeable, the effects of movement associated with smaller tremors are less noticeable, but can result in cracks in junctions and overlaps that may affect weathertight performance of the cladding.
 
         Cracks may also occur as a result of building movement caused by unstable ground or seasonal variations in ground moisture, or by dead or live loads (such as wind) associated with the building.

         Humidity, frost and air pollution may also affect the durability of building materials.
 
         SITE-SPECIFIC CONDITIONS
 
         Designers need to consider the design of any building with respect to the actual location in which it is going to be built and the specific environmental conditions that it will be exposed to. Construction details for buildings must be designed for the specific building type in the specific location.
 
         Consideration needs to be given not only to rainfall, common wind speeds and temperature, but also to the most prevalent conditions that will put the most demand on the performance of the building exterior, such as the predominant strong wind and wind-driven rain directions.
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            WATER PENETRATION

         
 
         The exterior envelope (particularly the roof, walls and waterproof decks) of a building can be exposed to significant amounts of rainwater that needs to be deflected, drained or dried off exterior surfaces and prevented from penetrating the building.
 
         As water runs down wall surfaces or across roofs and decks, it passes over joints, junctions and intersections that need to be designed to be watertight. Wall claddings are also vulnerable where there are penetrations such as windows, doors, meter boxes and pipes, as these create critical junctions in the cladding that need to be detailed to ensure water is deflected away and doesn’t enter the wall assembly (see Figures 5 and 6).
         
 
         To be able to assess and construct exterior cladding details, you need to understand:
 
              
            	how water behaves on the exterior of a building
     
            	what types of buildings and building details have a higher risk of water penetration
     
            	how water will behave once it has leaked into exterior assemblies.
 
         
 
         COMMON LEAKS
 
         When a building leaks it is often difficult to identify where water has entered through the exterior cladding, as water can track within the structure. This is usually through the effects of gravity, which can move water a significant distance from where it first entered, usually following the path of least resistance.
 
         Investigations of failed buildings have identified that the majority of leaks occur through wall claddings, and a number of high-risk details and design features have also been identified. While roofs have not tended to feature in failure statistics, they still need to be detailed and constructed accurately.
 
         The most common areas where water has been found to penetrate the cladding are at:
 
              
            	joints and junctions at cladding penetrations (particularly around windows and doors)
     
            	junctions between different cladding materials
     
            	joints in the cladding
     
            	parapet and solid balcony walls
     
            	service penetrations (pipes and meter boxes)
     
            	structural penetrations
     
            	movement cracks in the cladding (particularly at joints and in monolithic finishes)
     
            	roof to wall junctions
     
            	absorption through the cladding.
 
         
 
         
            [image: ]
            

         
 
         
         
 
         
            [image: ]
            

         
 
         While many leaks are a result of rain being driven against a building exterior at variable pressures, angles and directions (by wind), many buildings have leaked in calm conditions where water has entered the building through the effects of gravity (particularly when water has been allowed to pond on flat surfaces).
         
 
         A number of factors related to house design or the environment in which the house is built have also been identified as increasing the risk of weathertightness failure:
 
              
            	Building height: Multi-storey buildings have more wall area, which means a greater catchment area, and taller buildings are more affected by wind pressure higher up the building.
     
            	Wind zone: Wind acting on rain affects the velocity, direction and angle that the water impacts on a building exterior.
     
            	Eaves width: Eaves provide protection to the walls of a building, and the lack of eaves or small eaves offer little or no protection.
     
            	Waterproof decks: These generally have a low fall, and the risk of failure is also increased where they are enclosed by solid balconies that incorporate flat or low-sloped tops and difficult junctions.
     
            	Parapets: These generally incorporate flat or low-sloped tops and difficult junctions and are associated with low-slope roofs, internal gutters and drainage scuppers, which are all high risk.
     
            	Monolithic clad buildings: These rely on surface coatings as a weatherskin (which needs to be well applied and maintained), and they often incorporate higher-risk features such as parapets and no eaves.
     
            	Complex designs: Complex buildings often incorporate a range of details that are difficult to design and build.
 
         
 
         HOW WATER BEHAVES
 
         Water is a liquid and can also be a gas (water vapour) or a solid (ice). It is made up of a simple molecular structure of two atoms of hydrogen and one atom of oxygen (H²O). The electrons around the oxygen atom create a positive and negative polarity known as hydrogen bonding, which allows water molecules to bond together to form a liquid. It is this bonding action that influences the properties and behaviour of water, such as surface tension and capillary action.
         
 
         Surface tension
 
         Hydrogen bonding forms falling water droplets into spheres by creating a skin effect called surface tension around the droplet. This tension can be strong enough to resist gravity and allows droplets to cling to building surfaces.
 
         Water droplets deform when they come into contact with a building surface, with the shape dependent upon the attractiveness of the actual surface material:
 
         
         
 
              
            	Hydrophobic materials (such as gloss-painted weatherboards) create little attraction to water droplets. Water runs off these types of surfaces easily with the assistance of gravity.
     
            	Hydrophilic materials (such as uncoated concrete and unpainted timber) have higher porosity. They attract water droplets, and surface tension holds the water on the material surface by flattening the shape of the droplets. The greater surface area in contact with the material helps the water droplets to resist gravity.
 
         
 
         Water that is being held on building surfaces by surface tension will still drain down drainage paths on the vertical face of the cladding. However, water may also drain from the vertical surface and cling onto an adjacent horizontal surface through surface tension.
 
         Water that is clinging to horizontal surfaces can also be blown along the surface and into a junction where it may penetrate and cause damage (possibly because it was never expected that water could get to the junction).
 
         Breaking the surface tension will make the water drip off the vertical surface at the junction. Surface tension therefore needs to be broken at all vertical to horizontal junctions – this is done with a drip edge, weathergroove, flashing or drip moulding.
 
         
            [image: ]
            

            Surface tension allows water droplets to cling to building surfaces, even downward facing ones
            

         
 
         
         
 
         Capillary action
 
         Surface tension causing water to bond to a surface can create capillary action where water bonds to two adjacent surfaces and can be drawn upwards against the force of gravity between the two surfaces. How far the water can be drawn upwards is related to the size of the gap and the attractiveness of the surfaces. Wind pressure can also act on the water and drive it upwards even further.
 
         Incorporating a capillary break by detailing a gap of 6 mm between surfaces will stop capillary action occurring, as the surfaces will be too far apart for water to bond between them. The incorporation of weathergrooves, seals or hooks/seams on a flashing can also assist, as these will break the contact between the adjacent surfaces.
 
         Absorption and wicking
 
         Absorbent or porous materials and surfaces (such as raw fibre-cement, uncoated concrete, weathered coatings and unpainted timber) will absorb moisture. They can also wick moisture off an adjacent surface, where it can be absorbed.
 
         Once water has been absorbed, it will migrate through the material from a warm area to a cold area or from the wettest area to the driest. It may also be absorbed by other adjacent materials – for example, water may be absorbed by a poorly coated cladding and migrate through to be absorbed by a dry absorbent wall underlay and ultimately by the dry timber framing.
 
         Rapid heating by the sun of surfaces containing moisture can also drive moisture through materials.
 
         The use of non-absorbent materials or finishes will limit absorption, and the use of capillary breaks or a separation between surfaces (such as a gap at the bottom of the cladding above a waterproof deck) will restrict wicking.
 
         Condensation
 
         Air contains water vapour, with the amount of vapour present increases with temperature. As air cools, its ability to hold water vapour falls, and the vapour is released and condenses as water. When air is cooled by contact with a cold surface, the vapour forms as condensation on that surface (for example, steam from a hot shower will condense when it comes into contact with the cool glass of an exterior window).
 
         Condensation can be absorbed by materials and can damage them, so it needs to be managed within wall assemblies. This can be done with absorbent wall underlays or by using cladding materials that have some degree of absorbency on the back of the cladding that will hold the condensation water until it dries.
 
         Condensation also needs to be managed on the building material surfaces by using finishes that will be able to sustain exposure to condensation until it can be dried by wind or sun. Non-absorbent cladding materials, like profiled metal, must be installed over an absorbent wall underlay when they are direct-fixed.
 
         
         
 
         Water from cleaning
 
         Building exteriors should only be cleaned with low-pressure water as high-pressure water (from water  blasting or a high-pressure hose) can be inadvertantly directed at and driven through gaps in the exterior  cladding and up under flashings, where it can enter the roof or wall assembly and be absorbed by  components.
 
         High-pressure water can damage soft cladding materials and damage protective exterior coatings.
 
         FORCES ACTING ON WATER
 
         Many forces act on rainwater and can add to the potential for water to leak through a building exterior.
 
         Gravity
 
         Gravity forces water downwards. Gravity leaks are common, particularly where water ponds on flat  surfaces. Gravity can carry water that has penetrated a building further through the wall assembly. Water  will leak through the cladding along water leakage paths – once within the wall assembly, it will follow the  paths of least resistance (see Figure 7).
         
 
         Gravity is also useful in draining water off roofs or walls, and from within wall assemblies.
 
         Designers incorporate drainage paths within wall assemblies to allow gravity to move water that has leaked  into the wall assembly along these paths and out to the building exterior. Drainage paths are formed on  the back surface of the wall cladding within a drained and vented cavity assembly or in the space between  the back face of the cladding and the face of the wall underlay in a direct-fixed cladding assembly. The  surfaces that the water runs over are known as drainage paths (see Figure 8).
         
 
         The building exterior also forms a drainage path where water runs off it along drainage paths. This water  also needs to be deflected away from critical junctions
 
         Drained and vented cavity cladding systems have a nominal 20 mm cavity between the back of the  cladding and the face of the underlay – this allows drainage down the back of the cladding (see Figure 8).
         
 
         Direct-fix cladding systems have less potential for drainage to occur, as the back of the cladding has a high  percentage of contact area with the wall underlay, which limits the space for drainage between the two  surfaces. These systems are less effective at draining water than a drained cavity system.
 
         Aspects of design and construction such as falls or slopes, flashings and drip edges can all be used to  help gravity move water off building surfaces and from within building assemblies.
 
         Momentum
 
         Wind acting upon rainwater affects how the water behaves and the way it impacts on a building. Wind can  drive rain against a building with varying intensity, and from different angles and directions.
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         Wind can also force rain to deflect off one surface and onto another, with the potential for water to be deflected upwards behind a cladding (for example, rain can bounce off a horizontal surface, like a paved courtyard or a deck, and be deflected up behind the bottom edge of the cladding).
         
 
         Building exteriors must be designed and built to deflect water impacting at varying velocity, angle and direction and to allow water to drain off the surface (see Figure 9). Be aware of the potential for wind to drive rainwater onto areas of the building that you may consider to be sheltered.
         
 
         Differences in air pressure
 
         Wind impacting on a building increases the exterior pressure on the building. Although this pressure varies around the building depending on wind direction, it is generally higher than the interior pressure of the building. This creates a pressure differential, with the higher-pressure external air trying to move towards the lower-pressure building interior through gaps or breaches in the building’s exterior envelope (see Figure 10). The paths this higher-pressure air follows are known as air leakage paths.
         
 
         Air leakage paths can carry rainwater into the wall assembly: they then become known as water leakage paths. Water can move into wall assemblies at quite low and quite common pressure differentials.
 
         To reduce the effects of pressure differentials driving water through gaps in the exterior and along water leakage paths, wall assemblies need to be designed so that the air pressure behind the cladding and within the wall assembly (framing cavity, trim cavity and drainage cavity if the cladding incorporates a drained cavity) is increased to be closer to the external air pressure.
 
         This is achieved by designing and building gaps (such as the gap at the head flashing of a window installation) in the building exterior that are protected by deflection devices to deflect away rainwater but allow air to enter the wall assembly from the exterior, which increases the air pressure in the assembly.
 
         In light timber-framed house construction, interior linings act as an air pressure barrier on the inside of the wall assembly. They restrict the higher pressure air in the wall assembly from entering the lower pressure building interior. It is important that the gap (trim cavity) between the timber reveals and the framing around window and door penetrations is sealed, as the seal completes the pressure barrier created by the interior linings. If these seals are not installed, an air leakage path to the building interior will be created.
 
         The higher pressure within the wall assembly is at a pressure nearly equal that of the external pressure, which negates the high to low pressure driving force that can drive rainwater into the wall assembly. This is known as pressure moderation (see Figure 11).
         
 
         Details that allow pressure moderation to occur need to be incorporated into the design and construction of the exterior walls of all timber-framed homes to reduce the potential for water penetration.
 
         Construction gaps designed into the exterior cladding need to remain open to allow air entry and pressure moderation of the wall assembly to occur.
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         Pressure variation around the building exterior
 
         When the wind impacts on a building from a particular direction, it is diverted around and over the building. This means that the exterior is subject to different levels of wind pressure, with the strongest positive pressure (push) on the windward side and a negative pressure (suction) on the leeward side.
 
         This pressure variation also occurs across the roof (dependent upon the roof pitch) with generally a positive pressure on the windward side and a negative pressure on the leeward side (which can cause a suction effect that has the force to lift off the roof).
 
         Pressure variation around a building also causes wind-driven rain to eddy and change in direction, with the rain quite often being blown upwards. This can make it difficult to predict exactly how wind-driven water will behave, so building design and construction needs to consider all eventualities to ensure that the building is weathertight.
 
         For buildings on exposed sites, wind pressure and pressure differentials can be substantial, so buildings in these locations have a higher risk of weathertightness failure than buildings in sheltered locations.
 
         Pressure variation can also occur as the wind speed and direction is altered by the building’s surroundings, such as nearby structures, trees and land contours. Wind can funnel up valleys, over ridges and between and around buildings, turning what seems like a sheltered site into an exposed one.
 
         Never underestimate the potential for the wind to drive rain into and onto areas of the building that may be sheltered in most situations.
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            DEFLECTION,
 DRAINAGE, DRYING
 AND DURABILITY –
 THE 4Ds
            

         
 
         WHAT ARE THE 4Ds?
 
         The external walls of all buildings should be designed and built following the basic philosophy for managing water known as the 4Ds – deflection, drainage, drying and durability (see Figure 12).
         
 
              
            	Deflection – water is primarily deflected by the cladding. It is also deflected away from critical junctions in the cladding by the use of specific deflection devices (such as a window head flashing) on the exterior of the building. The style of the building can also aid deflection, with features such as roof eaves deflecting rain away from building walls.
     
            	Drainage – water must be able to drain off roof and wall surfaces, and any water that penetrates the cladding must also be drained back out from within the cladding assembly, along drainage paths that are specifically designed into the wall assembly.
     
            	Drying – not all water will drain off the building exterior or from within a wall assembly as some of it will be absorbed by building components. Air needs to be able to circulate within wall assemblies to dry water absorbed by components, and wind and sun will dry water off the cladding exterior.
     
            	Durability – all components of a cladding and wall assembly need to be appropriately durable for the relevant conditions and NZBC durability requirements.
 
         
 
         Deflection
 
         Deflection devices protect the building exterior or critical junctions in the exterior. Macro deflection devices are larger building features, like roof eaves and verandas, that shelter areas of wall and restrict the amount of water that hits these walls. Buildings that incorporate macro deflection devices like wide eaves have a lower risk of weathertightness failure than buildings that incorporate flat parapets where the whole wall is exposed, as the eaves deflect water and prevent it reaching the walls.
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         Micro deflection devices are smaller items such as window head flashings, window facings and saddle flashings – these provide protection by deflecting water at a specific junction in the cladding (generally where water may penetrate if the junction is not protected).
         
 
         Drainage
 
         Drainage occurs down drainage paths assisted by gravity. The exterior cladding and its finish coating creates a drainage path on the exterior surface that facilitates drainage and constitutes the primary line of weathertightness defence on a building.
 
         Wall assemblies also need to be designed and built to incorporate a second drainage path that allows water that may have penetrated the exterior cladding to drain down and out of the wall assembly, down the back of the cladding.
 
         Drying
 
         Wind and sun dries water from building exteriors. Wall assemblies also need to be designed and built to allow air circulation behind the cladding assembly to dry out any water that has leaked in and not been drained but absorbed by building components.
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         Durability
 
         The exterior cladding and components within the wall assembly require different levels of durability and must meet the relative durability requirements of the NZBC, and this must be considered and specified by the designer.
 
         Claddings like brick veneer are very durable in their basic form while other cladding types may need an exterior finish to make them durable or weathertight. For example, cement-based plaster finishes rely on the face seal exterior paint or acrylic texture coating to keep water out and to ensure that the cladding and framing will be durable and weathertight.
 
         Other components in the assembly have varying levels of durability. Treated timber framing will be durable if it remains dry, but it may rot if it is kept wet for long periods of time. Kraft paper-based wall underlays are durable but will deteriorate if they are kept wet, while synthetic-based wall underlays will have greater durability if wetted.
 
         LINES OF DEFENCE IN RELATION TO THE 4Ds
 
         The design and construction of a building incorporates lines of defence that manage water, following deflection, drainage, drying and durability principles (see figure 13).
         
 
              
            	The exterior of a building is the first or primary line of defence against water penetration, where it deflects and drains water off the external surface.
     
            	Where water gets past this primary line of defence and leaks into the wall assembly, there need to be secondary lines of defence that will allow this water to drain and dry (see Figure 12 on page 72).
            
 
         
 
         Primary line of defence
 
         The primary line of defence – the cladding and its coating – creates a barrier to water penetration and a drainage path. The cladding assembly will also include components such as eaves and verandas, and windows and doors that incorporate deflection devices, such as flashings and facings, that deflect water or allow it to drain over critical junctions. These are also fundamental components of the primary line of defence (see Figure 14).
         
 
         Ensure that all aspects of the building exterior create an effective primary defence.
 
         Secondary lines of defence
 
         Secondary lines of defence are specifically designed and constructed to manage water that may penetrate the wall assembly when the primary line of defence fails.
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         Secondary lines of defence allow water to drain or dry before it can reach more sensitive or less durable components of the wall assembly such as bulk insulation, plasterboard lining and timber wall framing (see Figures 15 and 16 ).
         
 
         Secondary lines of defence in direct-fixed claddings
 
         In direct-fixed cladding systems (where the cladding is fixed directly to the wall framing over a wall underlay), the secondary line of defence is the drainage path formed on the back of the cladding in the space between the face of the wall underlay. Water will drain down drainage paths to the outside of the building.
 
         The potential for gravity drainage to occur in direct-fixed claddings is directly related to the profile and absorbency of the cladding and the absorbency of the wall underlay:
 
              
            	Profiled claddings will provide more drainage capacity than flat claddings, which have a greater contact area with the wall underlay and less void.
     
            	Absorbent claddings and wall underlays will absorb some water.
 
         
 
         As water will be in contact with the wall underlay, you must install the wall underlay specified by the designer to ensure that it forms a continuous drainage path. This means that laps must have sufficient cover (and should be taped), any penetration or tear must be taped and sealed, and the underlay must exit the wall assembly in a manner that will allow water to drain out (see Figure 17 over the page).
         
 
         Some air will circulate in direct-fixed assemblies, which will dry water absorbed by components, but this will be less effective than water removal by drainage.
 
         The secondary line of defence in direct-fixed cladding systems is the only back-up – water that penetrates this secondary line of defence may be absorbed by vulnerable components.
 
         Secondary lines of defence in drained and vented cavity claddings
 
         Drained and vented cavity systems allow for more drainage and drying than a direct-fixed system.
 
         With claddings that are installed on a drained and vented cavity (a nominal 20 mm void behind the cladding created by the cladding being fixed to cavity battens), the assembly needs to be designed and built so that water that has leaked in will drain down a drainage path formed by the back of the cladding. Water will drain down drainage paths designed into the assembly to the outside of the building.
 
         The back of the cladding and components within the cavity such as cavity battens and the wall underlay will absorb some moisture, but the cavity offers good potential for air entry and circulation that will dry this moisture out.
 
         In extreme failures water may bridge the cavity from the back of the cladding and reach the wall underlay, where it must be able to drain down a drainage path formed by the face of the wall underlay. This forms a third line of defence. It is fundamental that you install the wall underlay to ensure that it forms a continuous drainage plane (see Figure 18).
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         SURFACE DRAINAGE AND DEFLECTION
 
         The effectiveness of drainage and deflection is dependent on the type of cladding and the cladding details:
 
              
            	Absorbent claddings and surface finishes will slow the drainage of water down the exterior, and some water will be absorbed. These claddings/finishes need to be durable enough to manage the level of water absorbed until it can be dried by the wind or the sun.
     
            	Rough surface claddings will slow the path of water down the face of the building, so water is held on it for a longer period of time (see Figure 19).
            
 
         
 
         The face of the cladding must also include drip edges and the like to ensure that water drains off the surface at the transition between the vertical wall and any horizontal surface, such as at a building overhang. This will ensure that water is not held by surface tension on a horizontal surface where it can be blown by the wind into a vulnerable junction that may seem to be protected such as a window head hard up to a soffit (see Figure 20).
         
 
         Components of the cladding must be adequately sloped to aid drainage and deflection. Critical penetrations in the cladding (such as the gaps between windows and the cladding) need to be sealed or incorporate deflection devices (such as head flashings). Other penetrations, such as gaps between service pipes and the cladding, need to be sealed so that water drains over these and not in through them.
 
         DRAINAGE OUT FROM BEHIND THE CLADDING
 
         Both direct-fixed and drained and vented cavity claddings must be designed and built to incorporate drainage paths that allow water to drain out to the exterior of the cladding at the earliest opportunity (see Figures 21 and 22).
         
 
         This may be through specifically designed drainage gaps at a window head or sill, an apron flashing, at an inter-storey horizontal junction or at the bottom of the cladding (see Figure 23).
         
 
         Where gaps for drainage are provided in the face of the cladding (such as at a window head), a deflection device must be used to ensure that water draining down the building surface does not enter through the gap. In these situations, a building component may be required to do more than one job – a head flashing to a window in a drained and vented cavity cladding protects the junction between the window and the cladding from water penetration by acting as a deflection device, but also allows water to drain out over it from within the cavity as a drainage device (see Figure 24).
         
 
         Historically it has been common for every gap in the exterior of a building to be covered or sealed, but modern design and construction incorporates protected gaps in the cladding to facilitate drainage and air circulation, and these are an important component in the weathertight performance of the building.
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         SURFACE DRYING
 
         Depending on the absorbency and roughness of the cladding surface/finish, some of the water that impacts on it will be absorbed and held:
 
              
            	Cladding materials that tend to repel water, such as gloss painted weatherboards, create little attraction to water droplets. Water runs off these types of surfaces easily with the assistance of gravity.
     
            	Cladding materials that retain water, such as uncoated concrete and unpainted timber, attract water.
 
         
 
         Absorbent or porous materials and surfaces can also wick moisture from an adjacent surface where it can be absorbed and carried through the material. A wall cladding that finishes too close to a roof surface may wick water off the roof.
 
         Water held on a cladding surface is dried by wind and sun on the building. The sun can also drive moisture inwards through the cladding as well. As the cladding heats up, the vapour pressure of the absorbed water in the cladding increases, creating diffusion that drives the moisture through the cladding.
 
         Drying rates of moisture absorbed by the cladding will vary dependent upon:
 
              
            	air temperature
     
            	humidity
     
            	wind speed and direction
     
            	season (obviously drying will be slower in cold months)
     
            	colour of the cladding (which will affect how hot it gets).
 
         
 
         AIR VENTILATION BEHIND THE CLADDING
 
         Some claddings incorporate natural ventilation gaps, such as the gaps at the lap of weatherboards and at the lapped edges of profiled metal sheets. Cladding systems that allow natural air circulation are known as ‘air leaky’ systems and these have good potential for natural ventilation.
 
         Monolithic systems that rely on a face seal coating for weathertightness offer less potential for natural air ventilation when they are direct-fixed. When these types of cladding assemblies get wet, there is little opportunity for air drying to occur.
 
         Drained and vented cavities require a minimum of 1000 mm2 of clear ventilation/drainage opening per metre of exterior wall length to allow sufficient ventilation within the cavity.
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            CLADDING DESIGN  AND CONSTRUCTION

         
 
         All buildings must be designed and built to ensure that the exterior envelope is weathertight and that any  water that hits the exterior is deflected or drained away or, where it is held on the surface of the cladding,  dried out.
 
         Designers must select exterior claddings that are relevant to the building design and location and provide  sufficient detail to allow the builder to accurately assemble the cladding components. Cladding details  must reflect the specific building requirements – generic cladding details may not be sufficient with  complex, higher risk buildings in higher risk locations.
 
         Designers and builders must also consider how the cladding assembly will perform under extreme  conditions, such as heavy, consistent wind-driven rain, when it is possible that water will penetrate the  cladding and enter the assembly.
 
         The installation of correctly designed and detailed roof and wall claddings should ensure that the  completed building has a significant weathertightness performance.
 
         WALL CLADDING SELECTION
 
         There are a significant range of claddings available to choose from, and designers need to specify cladding  materials not just on an aesthetic basis, but because they are appropriate. Considerations include:
 
              
            	specific environmental conditions of the site
     
            	building design
     
            	durability
     
            	surface finish requirements
     
            	availability of specific labour
     
            	compatibility with other cladding systems on the building
     
            	maintenance requirements.
 
         
 
         Site conditions
 
         The weather and environmental conditions the building will be exposed to in its specific location will  dictate the performance requirements of the system.
 
         Weather conditions that should be considered are: 
         
 
              
            	 rainfall
     
            	snowfall
     
            	wind strength and predominant wind direction (and what direction the wind will drive rain from)
     
            	sunlight exposure
     
            	temperature variation.
 
         
 
         Environmental conditions that should be considered are:
 
              
            	site and surrounding contour (wind speed and direction can vary depending upon the features of the surrounding terrain)
          
            	surrounding features (nearby trees and structures can alter wind speed and direction)
     
            	exposure to contaminants (air containing salt spray, sulphur or industrial pollutants).
 
         
 
         Building design
 
         The style of the building influences cladding selection:
 
              
            	Complex buildings are harder to build and complexity may be increased through the specification of difficult cladding systems.
     
            	Multiple claddings create more junctions and these add to complexity.
     
            	Buildings without eaves or protection to the walls expose the cladding to more rainwater and greater exposure to the weather. In these types of buildings, the cladding system and the deflection details, particularly around door and window penetrations, need to be extremely robust.
     
            	Tall buildings have more wall area and therefore more exposure to wind and rain and generally incorporate more wall to roof intersections.
 
         
 
         Durability
 
         The ability of the specified cladding to remain durable on a specific building in a specific location is a key requirement.
 
         Surface finish
 
         Some claddings rely upon a surface finish to remain weathertight and for durability. The performance of the surface finish is fundamental to the cladding performance and must be clearly specified by the designer.
 
         Available labour
 
         Be sure that you can source suitable quality tradespeople to install and finish the cladding system. Some claddings require specialist installers, and these may not be available in some locations.
 
         Cladding compatibility
 
         Many building designs have more than one exterior cladding. Designers must be sure that the cladding systems can work together and that suitable weathertight details can be incorporated, particularly at the junction between dissimilar claddings. Raise any concerns you have about cladding details with the designer.
         
 
         Maintenance

         Most claddings require regular maintenance, and some building designs can make this difficult to achieve. The ability to access the cladding for maintenance, repair or replacement must be a consideration during design.

         WALL CLADDING PERFORMANCE AND INSTALLATION

         Designers can select from a wide range of exterior wall cladding systems, some of which perform better than others with respect to weathertightness.

         The following information covers the performance criteria and relevant installation requirements for these common residential wall cladding systems:

         
            	Timber weatherboards

            	Fibre-cement weatherboards

            	PVC-U weatherboards

            	Open-jointed flat fibre-cement sheet

            	Flush-jointed flat fibre-cement sheet

            	Open-jointed plywood sheet

            	Vertical-lapped plywood sheet

            	Plywood and fibre-cement sheet with horizontal joints that are flashed and vertical joints incorporating a jointer or cover batten

            	EIFS

            	Stucco

            	Profiled metal

            	Masonry veneer.

         

         Many cladding systems are proprietary systems that incorporate specific installation and finish details that are fundamental to the weathertight performance of the completed building. These cladding systems must be installed and finished in accordance with the manufacturer’s requirements. This detail should be provided by the designer and incorporated in the building consent documentation.

         Timber weatherboards

         Timber weatherboards are a very traditional cladding system and are available in a range of profiles and timber species. Various profiles can be installed horizontally, vertically and, in some cases, on the diagonal. Generally they are not part of a proprietary system although some total systems are available.
 
         The main timber species used are radiata pine, macrocarpa and western red cedar. Macrocarpa and cedar weatherboards are durable when left natural (although they will discolour) while pine boards should be painted unless H3.2 treated, in which case they can be left natural or stained. Dark colours should be avoided as high UV exposure will cause distortion.
         

         All timber weatherboards have a degree of absorbency (dependent upon species and surface finish) and therefore can be installed over an absorbent or non-absorbent wall underlay.

         Some species of timber used for weatherboards need to be treated for durability. Timber treatment requirements are covered by NZS 3602:2003 Timber and wood-based products for use in building.
         

         All timber weatherboards are vulnerable to:

         
            	thermal movement

            	swelling and shrinkage

            	face splitting.

         

         Bevel-back horizontal timber weatherboards

         Bevel-back weatherboards are known as a reasonably air leaky cladding system. Even when the boards are direct-fixed, air can penetrate the assembly at the laps and circulate within the voids created by the lap at the back of the boards (see Figure 25). Water that leaks into the assembly can drain down the back of the boards and, in some cases, out through the laps or be dried by the circulating air.
         

         Because they allow air to enter and water to drain or dry, bevel-back weatherboards are considered a robust cladding system with good weathertight performance.

         When using E2/AS1 as a means of compliance for buildings with a risk level up to and including 12, bevel-back weatherboards can be fixed directly – above this level, a nominal 20 mm cavity must be used.

         Rusticated horizontal timber weatherboards

         Rusticated board cladding systems are very air leaky. The thin section of board that overlaps the rustication tends to move and distort, and this allows air to enter at the lap. There is also the potential for rainwater to be driven in at the lap, but this distortion lets water drain out as well.

         While rusticated boards have good potential for air entry, they do not have the void of bevel-back boards, as they fit hard to the wall frame (with a high contact area with the wall underlay) and do not have as good a drainage and drying capacity (see Figure 26).
         

         Because of this, rusticated timber weatherboards have a higher risk of weathertightness failure than bevelback boards and can only be direct-fixed on buildings with a risk score of 6 and below when using E2/AS1 as a means of compliance. Above this, they must be installed over a nominal 20 mm cavity.
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         Shiplap vertical timber weatherboards

         Shiplap board cladding systems are very air leaky. The thin section of board that overlaps the adjoining board tends to move and distort, and this allows air to enter at the lap. There is also the potential for rainwater to be driven in at the lap, but this distortion lets leak water drain out as well.

         There is a vertical gap between the boards, and while this is quite small, it does allow some air circulation and vertical drainage to occur.

         While shiplap boards have good potential for air entry, they do not have the void of bevel-back boards, as they fit hard to the wall frame (with a high contact area with the wall underlay) and consequently do not have as good a drainage and drying capacity.

         Because of this, vertical shiplap timber weatherboards have a higher risk of weathertightness failure than bevel-back boards and can only be direct-fixed on buildings with a risk score of 6 and below when using E2/AS1 as a means of compliance. It is difficult to install these boards over a cavity, and use on buildings with a higher risk score is not covered by E2/AS1.

         Board and batten vertical timber weatherboards

         These systems incorporate flat vertical boards with cover battens over the board joints. The edge of each board must incorporate a weathergroove that aligns with a similar groove on the cover battens – this provides a good capillary break and restricts water entry.

         The boards must also be installed with a 5–6 mm gap between them. This gap allows for good vertical drainage for water that has leaked through the system and for air circulation, and it also provides a good capillary break.

         Vertical board and batten systems are quite robust and weathertight with good internal drainage potential – consequently, they can be direct-fixed on buildings with a risk score up to and including 12 when using E2/AS1 as a means of compliance. It is difficult to install these boards over a cavity, and use on buildings with a higher risk score is not covered by E2/AS1.

         Fibre-cement weatherboards

         These are available in a range of compositions, thicknesses and profiles. They are also usually a proprietary system that incorporates a range of compatible components and must always be installed in accordance with the manufacturer’s instructions.

         Fibre-cement is absorbent, and boards must be painted to be weathertight and durable. Dark colours should be avoided to prevent distortion (although there are some compositions that are more stable).

         Fibre-cement boards tend to be more tightly fixed and more stable than timber boards, so the installed system is not as air leaky. Thinner boards offer minimal voids at the laps although thicker bevel-back style boards have similar sized voids to those of bevel-back timber boards. In general, fibre-cement weatherboards have less drainage and drying capacity compared to timber weatherboards.

         You should check the manufacturer’s specification regarding installation requirements for weathertightness risk. In general, for buildings with a risk level of 6 or below, fibre-cement weatherboards can be fixed directly. Above this, they must be installed over a nominal 20 mm cavity when using E2/AS1 as a means of compliance. Some bevel-back fibre-cement weatherboards have been appraised as being able to be direct fixed for buildings with a risk score up to 12.
         

         All fibre-cement weatherboards are vulnerable to:

         
            	thermal movement

            	moisture absorption

            	moisture penetration at board ends.

         

         PVC-U weatherboards

         These are available in a range of profiles and material compositions, are prefinished and come in various integral colours. They are usually a proprietary clip-together system that incorporates a range of compatible components and must always be installed in accordance with the manufacturer’s instructions. Because they are affected by temperature, thermal movement and fading through UV can be a problem. To counter this, they are only available in light colours.

         The system incorporates voids behind the boards, which, combined with the jointing system, makes it a very air leaky system – while water may get in, the system provides significant drying capacity. The boards are also non-absorbent, which makes for quite a robust cladding system. However, they do need to be installed over an absorbent wall underlay when they are direct-fixed.

         Check the manufacturer’s specification or product appraisal regarding installation requirements for weathertightness risk, as they are not covered by E2/AS1.

         All PVC-U weatherboards are vulnerable to:

         
            	thermal movement

            	brittleness and fading (as a result of UV exposure).

         

         Open-jointed flat fibre-cement sheet

         Fibre-cement sheet is available in a range of sheet sizes and thicknesses and in a range of material compositions. The durability and performance of different systems varies considerably, and you should make sure that the specified system is fit for purpose and that you are aware of all the system’s installation requirements.

         This is also usually a proprietary system that incorporates a range of compatible components and must always be installed in accordance with the manufacturer’s instructions. E2/AS1 does not cover any expressed joint fibre-cement sheet cladding system.

         Fibre-cement is an absorbent material, and the sheets must be painted or coated on the front and back to be made weathertight and durable. Dark colours should be avoided to prevent distortion (although there are some compositions that are more stable). Some types of sheets come with all faces primed or sealed and with sealed edges.
         

         The sheets are installed with an 8–10 mm gap between sheets, both vertically and horizontally, over a neoprene or butyl (or similar) backing strip behind the joints that restricts water penetration. The system is very reliant upon the installation and robustness of the joint backing system for weathertight performance.

         The entire installed system is then coated with an exterior finish paint system to make it weathertight, and this requires regular maintenance to remain weathertight. Uncoated sheet edges are very vulnerable to moisture absorption, and they can wick water from adjacent surfaces. Sheet edges need to be well coated.

         The weathertight performance of these systems is very dependent on careful detailing and construction as horizontal joints in particular have a higher failure risk. Consider the use of a specialist installer. Warranty requirements also often call for installation by a manufacturer-approved specialist.

         Under E2/AS1 open-jointed flat fibre-cement sheet must be installed over a drained and vented cavity – once again, check the manufacturer’s specification regarding installation requirements for weathertightness risk.

         Open-jointed flat fibre-cement sheet systems are vulnerable to:

         
            	thermal movement

            	moisture penetration around the joint seal

            	moisture penetration at sheet edges.

         

         Flush-jointed flat fibre-cement sheet

         Fibre-cement sheet is available in a range of sheet sizes and thicknesses and in a range of material compositions. The durability and performance of different systems varies considerably, and you should make sure that the system that has been specified is fit for purpose and that you are aware of all the system’s installation requirements. Under E2/AS1, flush-finished fibre-cement claddings must be installed over a drained cavity. Direct fixing, as noted on Page 100, is not permitted.

         This is also usually a proprietary system that incorporates a range of compatible components and must always be installed in accordance with the manufacturer’s instructions. The sheets are installed with a 3–5 mm gap between sheets and rebated sheet edges, and the joints are then taped over with a flush-jointed fibreglass tape and jointing compound.

         Expansion or movement control joints must always be incorporated in the finished cladding in accordance with the manufacturer’s requirements.

         Fibre-cement is an absorbent material, and sheets must be coated on the outside to be weathertight and durable. All cement-based plaster finishes must be coated with a paint or acrylic texture finish after they have been applied. Dark paint colours must be avoided to prevent thermal movement that can stress the sheet jointing system and coating, as this can result in cracks that allow moisture to penetrate.

         Some types of sheets come with all faces primed or sealed and with sealed edges, which makes them more robust and not totally reliant on the coating system.
         

         Texture-coated flush-jointed fibre-cement sheets are used to create a monolithic finish on a building. The painted exterior finish creates a weatherskin and a face seal to the cladding that is airtight.

         In direct-fixed systems, the face seal combined with the high contact area of the back of the flat sheet with the wall underlay means that there is little air circulation for drying behind the cladding and limited potential for gravity drainage. If water leaks through the cladding into the wall assembly, it is often held for long periods of time and can be absorbed by other less durable components, which may deteriorate.

         Direct-fixed texture-coated flush-jointed fibre-cement sheet systems where installed are considered to be less robust once water has penetrated the face seal. When installed on a drained and vented cavity, they offer significantly more potential for air circulation and are therefore considered more robust.

         As the weathertight performance of these systems is very dependent upon the quality of installation, you should consider the use of a manufacturer-approved specialist installer. (Warranty requirements often call for installation by a manufacturer-approved specialist.) Jointing and coating systems must always be installed by a manufacturer-approved specialist.

         Check the manufacturer’s specification for installation requirements for weathertightness risk. In general, for buildings with a risk level of 6 or below, these fibre-cement systems can be fixed directly. Above this, they must be installed over a nominal 20 mm cavity when using E2/AS1 as a means of compliance.

         Owners should also be made aware that these systems are very high maintenance and that the face seal coating system must be well maintained. Any faults in the cladding must be repaired immediately as they are intolerant of moisture penetration.

         Texture-coated flush-jointed fibre-cement sheet systems are vulnerable to:

         
            	thermal movement

            	building movement

            	poor installation (there are a number of high skill processes involved in jointing and coating)

            	joint cracking (followed by moisture absorption) due to the omission of control joints

            	poor surface coating application

            	moisture absorption at poorly coated sheet edges

            	lack of maintenance. 
            

         

         
            A word on monolithic finishes

            Monolithic finishes can be constructed in:

            
               	flush-jointed flat fibre-cement sheet

               	EIFS (Exterior Insulation and Finish System)

               	stucco.

            

            They are often associated with ‘dry climate’ style and are not generally appropriate in areas with a predominantly wet climate. These types of buildings often incorporate flat roofs, waterproof decks, solid balustrades, parapets and no eaves – all of which are high-risk design features. The lack of eaves in particular means that the exterior walls are fully exposed to rainwater. This style of building combined with a monolithic face seal exterior represents a very high weathertightness risk.

         

         Plywood sheet

         Plywood sheet cladding is available in a variety of timber species and in a range of sheet thicknesses and sizes. The exterior sheet face is either plain or band sawn and can incorporate shallow decorative grooves.

         When not manufactured from a durable timber (such as cedar), exterior plywood needs to be treated to a minimum level of H3 and be a minimum of 5 ply and 12 mm thick. Treatment requirements for plywood sheet are covered in NZS 3602.

         Uncoated plywood is absorbent but also durable. A paint or stain exterior coating system will increase its weathertightness and durability, and this is a requirement to meet the durability requirements of the NZBC. Edge joints are very moisture absorbent, and these must always be coated.

         Open-jointed plywood sheet

         These sheets are installed with an 8–10 mm gap between sheets, both vertically and horizontally, over a neoprene or butyl (or similar) backing strip behind the joints that restricts water penetration. The system is very reliant upon the installation and robustness of the joint backing system for weathertight performance.

         Horizontal joints require a durable metal Z flashing to underflash the upper sheet and overflash the lower.

         E2/AS1 does not cover any open-jointed plywood sheet cladding system. Open-jointed plywood systems are vulnerable to:

         
            	sheet cupping

            	face splitting

            	moisture penetration at sheet edges. 
            

         

         Vertical-lapped plywood sheet

         The plywood sheets are manufactured with a side lap rebate (including a weathergroove) on one side and an overlap tongue on the other side. Sheets are installed close butted vertically with a 2 mm expansion gap between sheets.

         Sheets must be nailed through the lap rebate, and the adjoining sheet must be nailed through the face clear of the lower sheet rebate to allow sheets to move independently.

         The horizontal joints should be 10 mm deep and be protected with a suitably durable metal Z flashing that underflashes the upper sheet and overflashes the lower.

         Internal and external corners must be backflashed or covered with cover battens.

         Under E2/AS1, shiplap jointed plywood material cannot be used.

         Vertical-lapped plywood systems are vulnerable to:

         
            	sheet cupping

            	face splitting

            	moisture penetration at sheet edges.

         

         Batten-jointed plywood sheet

         Standard square-edged sheets are used, and these should be installed with a 2 mm vertical expansion gap between sheets. A suitably treated timber cover batten, a minimum size of ex. 75 x 25 mm and incorporating two weathergrooves, is fixed centrally over the vertical joints by nailing through the gap between the sheets into the framing or a proprietary jointer is used.

         The horizontal joints should be 10 mm deep and protected with a suitably durable metal Z flashing that underflashes the upper sheet and overflashes the lower.

         Internal and external corners must be backflashed or covered with cover battens.

         Plywood sheet systems can be direct-fixed on buildings with a risk level of 6 or below, or over a drained and vented cavity for higher risk buildings when using E2/AS1 as a means of compliance provided vertical joints have jointers or are battened and horizontal joints are flashed.

         Batten-jointed plywood systems are vulnerable to:

         
            	sheet cupping

            	face splitting.

         

         EIFS (Exterior Insulation and Finish System)

         EIFS sheet is a rigid insulation board that is usually manufactured in different sheet sizes and thicknesses from expanded polystyrene. These cladding systems also provide some insulation value.

         Most EIFS claddings are proprietary systems that consist of a fibreglass mesh-reinforced base coat applied over the installed polystyrene sheets, together with textured polymer or acrylic weathertight finish coats (see Figure 27). They also incorporate specific installation components such as window penetration flashings, which are generally manufactured from PVC-U, and these are critical to the weathertight performance of the system.
         

         EIFS claddings are used to create a monolithic finish on a building. The weathertight exterior coating creates a weatherskin and a face seal to the cladding that is very airtight. Uncoated sheet edges can be absorbent, and they may wick water from adjacent surfaces such as waterproof decks and roofs. All exposed sheet edges must be well coated or protected with a PVC-U trim.

         Expansion or movement control joints must always be incorporated in the finished cladding in strict accordance with the manufacturer’s requirements.

         Under E2/AS1, direct fixing of EIFS cladding is not permitted. With existing direct-fixed systems, the face seal combined with the high contact area of the back of the flat polystyrene sheet with the wall underlay meant that there is little air circulation for drying behind the cladding and limited potential for gravity drainage. If water leaks through the cladding into the wall assembly, it is often held for long periods of time and can be absorbed by other less durable components, which may deteriorate.
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         Direct-fixed EIFS claddings are not considered to be very robust once water has penetrated the face seal. When installed on a drained and vented cavity, they offer significantly more potential for drainage and air circulation and are therefore more robust.
         

         The weathertight performance of these systems is very dependent on quality of installation, and EIFS should always be installed by a manufacturer-approved specialist installer.

         Check the manufacturer’s specification regarding installation requirements for weathertightness risk. In general, for buildings with a risk level of 6 or below, EIFS can be fixed directly – above this, they must be installed over a nominal 20 mm cavity when using E2/AS1 as a means of compliance.

         Owners should also be made aware that these systems are very high maintenance and that the face seal coating system must be well maintained. Any faults in the cladding must be repaired immediately as they are intolerant of moisture penetration.

         EIFS claddings are vulnerable to:

         
            	thermal movement

            	building movement

            	poor installation (there are a number of high skill processes involved in jointing and coating and in the installation of penetration flashings)

            	poor surface coating application

            	moisture absorption at poorly coated sheet edges

            	 lack of maintenance.

         

         Stucco

         Stucco is a very traditional cladding system incorporating a sand-cement plaster applied over metal lath or mesh reinforcing on rigid or non-rigid backing material. The total system is either two or three coats, and it is finished with a weathertight applied exterior acrylic coating system.

         
            	Stucco on a rigid backing incorporates a rigid backing of sheet material (plywood, fibre-cement or extruded polystyrene) fixed to the cavity battens. A wall underlay is then fixed to the rigid backing and the sand-cement plaster mix is applied over lath reinforcing onto the wall underlay. While the drained cavity also incorporates a wall underlay, the underlay over the backing sheets acts as a slip layer that allows the rigid cured plaster exterior to move independently of the timber frame and rigid backing, which minimises the potential for cracking (see Figure 28).
            

            	Stucco on a non-rigid backing incorporates a heavy-weight absorbent wall underlay that is fixed directly to the cavity battens. While the cavity also incorporates a wall underlay, the underlay on the face of the battens acts as the flexible substrate and slip layer that the metal reinforced sand-cement plaster is applied to. The fixings of the underlay to the battens allows for the plaster to move independently of the timber frame, which minimises the potential for cracking (see Figure 29).
            

         

         There is debate over which of the two systems is the best – the designer will specify the preferred system.

         Stucco claddings are used to create a monolithic finish on a building. The weathertight exterior coating creates a weatherskin and a face seal to the cladding that is very airtight. Uncoated plaster edges are very absorbent and they will also wick water from adjacent surfaces such as waterproof decks and roofs. All exposed edges must be well coated.

         Uncoated stucco is very water absorbent, and its weathertight performance is totally reliant upon the exterior coating system creating a face seal weatherskin that is impervious to moisture.

         Stucco is brittle and does not handle movement well, so it is vulnerable to cracking. Movement control joints must always be incorporated into the finished cladding to minimise and manage this cracking.

         The application of stucco is a specialist task, so always employ highly skilled plasterers to carry out this work. The plaster mix must incorporate the right mix and type of materials. The coats must also be cured prior to the next coat being applied.

         While generic details can be used as a basis for detailing things such as window and door penetrations and movement control joints in stucco cladding, exterior detail design needs to be carried out by a competent and experienced designer. Stucco is not a proprietary system, and there are a range of details that can be used for the same situation. Stucco cladding must be detailed comprehensively and accurately to ensure a weathertight performance.

         Stucco claddings must always be installed on a drained and vented cavity as this ensures that there is a good level of secondary protection in all building types as the cavity provides good drainage and air circulation for drying. Direct-fixed stucco does not comply with the NZBC.

         Owners should also be made aware that these systems are very high maintenance and that the face seal coating system must be well maintained. Any faults in the cladding such as cracks in the plaster must be repaired immediately as stucco is intolerant of moisture penetration.

         Stucco is vulnerable to:

         
            	incorrect mix proportions leading to excessive shrinkage and cracking

            	poor sand quality

            	poor installation or incorrect curing

            	thermal movement, ground movement, building movement

            	sealant failure in control joints

            	lack of maintenance.
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         Profiled metal

         Profiled metal wall cladding is available in a range of profiles with the main ones being corrugated or trapezoidal. It is available in a variety of sheet lengths, widths and thicknesses manufactured in zinc/aluminium coated steel or galvanised steel with a factory-applied colour coating.

         As a cladding, profiled metal can be installed horizontally and vertically, and it is screw-fixed through the trough or crest to the framing. As metal is non-absorbent it must be installed over absorbent wall underlay.

         The profile of the sheets creates significant voids behind the cladding and also openings at sheet terminations. This allows for significant air entry and circulation and for drainage to occur.

         When installed horizontally under E2/AS1, it must always be fixed over a nominal 20 mm drained and vented cavity – there is potential for moisture that has leaked behind the cladding to be dammed at the point where the back of the horizontal corrugations touch the wall underlay (see Figures 30 and 31). This moisture can pond and ultimately damage the cladding and adjacent components. The same problem can come from condensation on the back of the sheet as profiled metal is susceptible to condensation occurring.
         

         When installed vertically it can be direct-fixed on buildings with a risk score up to 20 as it provides good opportunity for gravity drainage and air circulation.

         While E2/AS1 details can be used as a basis for detailing things such as window and door penetrations and movement control joints in profiled metal cladding, exterior detail design needs to be carried out by a competent and experienced designer. It is not a proprietary system, and there are a range of details that can be used for the same situation. Profiled metal cladding must be detailed comprehensively and accurately to ensure a weathertight performance.

         Dark colours can be used. Although the cladding expands and contracts, the fixings and sheet laps allow this to occur without damage. The factory-applied exterior finish is durable, but darker colours will fade. The exterior surface should be washed down regularly to stop contaminants causing deterioration.

         Profiled metal cladding is considered to be a robust cladding system when detailed and installed accurately.

         Profiled metal is vulnerable to:

         
            	condensation damage

            	junction details that can trap moisture

            	poor detailing and installation.

         

         Masonry veneer

         Masonry veneer claddings usually consist of a clay brick veneer with mortar joints installed on a foundation with a minimum 40 mm cavity. The veneer can also be formed with concrete bricks, concrete blocks or stone. All of these veneers are very durable and require minimal maintenance.

         
         

         
            [image: ] 
            

         

         
         

         
            [image: ] 
            

         

         Masonry veneers are absorbent, and water can be absorbed by the bricks and held until it is dried or it can migrate through to the cavity where it will drain down the back of the veneer. Because significant amounts of water can be transferred in this way, masonry veneers are known as wet cavity systems (see Figure 32).
         

         The minimum 40 mm cavity void between the back of the veneer and the face of a wall underlay on the wall framing allows drainage and ventilation to occur. Historically, these systems have performed well because of this, but they are reliant upon open joints in the veneer – at the bottom to allow air to enter and water to exit, and at the top to allow air to enter and exit (see Figures 33 and 34).
         

         The bottom of the cavity and face of the concrete slab must be waterproofed with an applied coating, as water draining from the cavity can be absorbed by the slab.

         During veneer installation, the installer also needs to ensure that mortar does not bridge the cavity, as this can transfer moisture onto the wall underlay. The bottom of the cavity also needs to be kept clear of mortar as it could potentially block the open drainage joints.

         Masonry veneer is a heavy cladding and needs to be supported by galvanised steel angles in some locations (such as upper storey veneers over lower level roofs). The requirement to allow the cavity to drain requires accurate detailing in these type of situations.

         Masonry veneer claddings are considered to be robust with very good weathertight performance.

         Masonry veneer is vulnerable to:

         
            	cracking caused by movement (as it is a very rigid cladding)

            	blocked or lack of drainage

            	mortar blocking the cavity.

         

         DIRECT-FIXED CLADDING CONSTRUCTION

         Ensure that direct-fixed claddings are well installed and finished. This construction has limited potential to manage water that may penetrate into the wall so it must provide an effective primary line of defence.

         Wall underlay

         Use the type of underlay that the designer has specified around the entire building.

         Wall underlays are available in kraft paper-based and synthetic compositions and in absorbent and non-absorbent forms. Non-absorbent wall claddings must be installed over an absorbent wall underlay. Absorbent claddings can be installed over either type.

         Absorbent wall underlays will absorb water as it comes into contact with the underlay. Non-absorbent underlays may hold a small amount of water, but most will drain down over the surface.
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         When water penetrates the cladding in direct-fixed assemblies, wall underlays will get wet. As water may drain down or be held by the wall underlay, install the wall underlay to ensure that it forms an impervious drainage plane that stops water getting to the vulnerable bulk insulation or timber frame (see Figure 35).
         

         Wall underlay must be installed taut, laps must have sufficient cover and be taped, any penetration or tear must be taped and sealed and the underlay must exit the assembly at openings that will allow water to drain out.

         Cladding penetrations

         Penetrations through the cladding create gaps that are potential air leakage paths. In wet, windy conditions, there is great potential for the higher exterior air pressure to drive water through these gaps. Air leakage paths can become water leakage paths.
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         To reduce the driving force, the pressure within the wall assembly needs to be moderated. This is done by providing specific gaps in the cladding that allow higher pressure air to enter so that the pressure in the assembly is increased to a similar level of the external pressure. This pressure moderation reduces the high to low pressure driving force.
         

         Designers will incorporate openings in a direct-fixed cladding at window and door penetrations, inter-storey junctions and at the bottom edges of the cladding. These openings incorporate deflection devices (such as window head and sill flashings) that allow air to enter and water to drain out but deflect rainwater away and protect the junction between the penetration and the cladding.

         Some builders may consider gaps in the exterior cladding to be a source of leaks, but when they are correctly designed and built with deflection devices, they will restrict water entry.

         Window and door cladding penetration construction

         Windows and door penetrations in direct-fixed claddings need to incorporate flexible flashing tape at the head and sill. The tape is installed over the wall underlay, which must be turned into the framed opening at all sides (see Figure 36). This tape protects the timber frame from water that may get into the wall assembly. Aluminium window and door units can leak (through the corner mitres or glass seals), and to protect the framing, flexible flashing tape is required at the opening corners and across the sill trimmer.
         

         A metal head flashing with a 15° slope is installed against the wall underlay and over the window frame to provide 10 mm cover to the face of the window frame. A drainage and ventilation gap of 5 mm must be left between the bottom of the cladding above the flashing and the top of the sloped flashing. This opening will allow water to drain from the assembly and air to enter. The head flashing upstand must be sealed to the face of the wall underlay with flexible flashing tape or a layer of wall underlay dropped from above to ensure a gravity drainage path out over the flashing is created (see Figure 37).
         

         The ends of the flashing may be upturned to form a stop-end that will prevent wind driving water over the ends of the flashing (see Figure 38) – a stop-end is required for a cavity cladding.
         

         Window sills must incorporate a metal sill flashing extends back into the framed opening for the full extent of the window extrusion and overflashes the lower cladding by 35 mm minimum. Sill trays require stopends and a back upstand. The bottom edge of the flashing should be formed to create a drip edge. The timber sill will need to be cut to a slope to fit the sill flashing. The ends of the flashing must be upturned to form a stop-end that will prevent wind driving water over the ends of the flashing. The sill flashing must be located to allow a gap of 5 mm between the face of the flashing downturn and the back of the bottom window flange – this gap will allow water to drain and air to enter. Check that windows are not pulled back tight to the cladding at the sill to maintain this 5 mm opening (see Figure 39). The window flange must have a minimum 10 mm cover over the flashing downturn.
         

         The window flange at the jambs must be sealed (or protected with a facing) to restrict water entry at these points (see Figure 40), and the flange must have a 10 mm minimum cover over the cladding.
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         The opening at the sill allows air to enter the trim cavity around the window.
         

         For pressure moderation to occur, the air entering must be restricted from going through the trim cavity into the lower pressure building interior – this is done by installing an expanding foam sealant against a solid foam rod to the trim cavity around the perimeter of the window or door. The seal must be installed at the inner face of the window or door framed opening to create a complete seal between the framed opening and the window or door reveal (see Figure 41). This seal works in conjunction with the plasterboard interior lining to form an air barrier that allows the air in the trim and frame cavity to be moderated to the level of the higher pressure exterior air.
         

         These types of seals must also be used around cladding penetrations such as pipes and utility boxes.

         Air seals to cladding penetrations are a fundamental component for the weathertight performance of the cladding system. An air seal around penetrations, in conjunction with the plasterboard lining, restricts air within the wall assembly from moving into the building interior. This pressure moderation negates the higher pressure exterior driving force that can drive air and water into cladding assemblies.

         Larger size or double glazed windows and doors will require sill support bars. These need to be installed following the manufacturer’s details and specifications.

         Accurate installation of direct-fixed claddings will minimise the potential for water to reach vulnerable components of the wall assembly (see Figure 42).
         

         DRAINED AND VENTED CAVITY CLADDING CONSTRUCTION

         Cavities will not stop water leaking through a cladding, but they will help remove it.

         Claddings on a drained and vented cavity are more robust with respect to weathertightness than directfixed cladding systems. However, you still need to install and finish the cladding system to provide an effective primary line of defence. A cavity should only be required to drain water in extreme circumstances and should never be considered a primary drain and an excuse for poor cladding installation.

         Wall underlay

         The requirements for underlays in cavities are similar to those for direct-fixed construction previously covered. The installation of bulk insulation into the frame cavity often forces the wall underlay across the cavity onto the back of the cladding, blocking the cavity. To avoid this, use plastic tape or extra battens at mid-stud vertically from top the bottom plate to hold the wall underlay taut and in place when studs are greater than 450 mm centres.
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         Cavity battens

         Battens can be formed in any material that meets durability requirements, such as H3.1 or H3.2 treated timber, PVC, extruded polystyrene and durable metal. Battens must be fixed vertically to wall studs over the wall underlay and at intermediate centres if required for cladding support and fixing and must form a nominal 20 mm from the wall underlay to the back of the cladding. If cladding requires horizontal support, packers with a 50 mm clearance to vertical battens and fixed with a 5° slope should be installed. Figures 43, 44 and 45 show cavity batten details.

         Cladding penetrations

         The requirements for cladding penetrations in cavity construction are similar to those for direct-fixed construction already explained.

         Window and door cladding penetration construction

         In most areas, these details are similar to direct-fixed cladding window and door penetrations (see above and see Figures 46, 47, 48 and 49).
         

         Window sills in drained and vented cavity claddings do not need a sill flashing. As the window extrusion is located out over the cavity, any water leaking through the window sill extrusion will be picked up by the cavity. The timber sill trimmer will be protected by the flexible flashing tape. The window or door flange must provide 10 mm minimum cover to the cladding at the sill.

         The window flange at the jambs must be sealed (or protected with a facing or scriber) to restrict water entry. The window or door flange must provide 10 mm minimum cover to the cladding at the jambs.

         You can fit windows and doors back tight to the cladding as air can enter into the drainage cavity from other openings, and this air moves into the trim cavity. Gaps at the sill are not required for air entry or drainage. Air within the drainage cavity will enter the trim cavity around the window.

         Cavity closures

         Durable cavity closures allow drainage and ventilation while blocking vermin and wind-driven rain. They must allow ventilation of 1000 mm2 per metre of length. They must be installed at the cavity bottom and wherever cavities opens to the exterior, such as at window heads or interstorey junctions (see Figure 50).
         

         It is important that closure devices are installed accurately and fit tightly to the back of the cladding and the face of the wall underlay, completely closing off the cavity to vermin.

         It is also important that ground levels are kept well clear of the bottom of the cladding to ensure that cavity drainage and ventilation is not restricted.

         Accurate installation of drained and vented cavity-fixed claddings will minimise the potential for water to reach vulnerable components of the wall assembly.
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         ROOF CLADDING DESIGN AND SELECTION  

         Roofs are exposed to a lot of rainwater and need to be constructed to ensure that they are weathertight. Statistics do not show much failure with moderate to steep pitched roofs, but low sloped and horizontal membrane roof systems do fail. Low sloped or flat surfaces that are be part of a wall (such as a parapet top) need to be treated as a roof surface. Under E2/AS1, parapets must be flashed.  

         Roofs with eaves overhangs can provide shelter to the external walls. The extent of shelter for walls is directly related to the size and location of the roof overhang.  

         Builders are generally not involved in roof cladding selection or installation but still need to have an overall understanding of roof cladding requirements. Roof cladding selection should not just be based on aesthetic considerations but on the performance characteristics of the cladding and its relevance to the proposed building and location. Consider:

         
            	specific environmental conditions of the site

            	building design

            	durability

            	surface finish requirements

            	availability of specific labour

            	maintenance requirements

            	secondary lines of defence.

         

         Roofs should incorporate eave gutters or internal gutters of sufficient fall and capacity to suit the roof pitch and catchment area. Make homeowners aware of their responsibility to keep gutters and pipes clear. Many roof and wall failures have been as a result of a lack of maintenance on gutters or blocked downpipes.

         ROOF CLADDING PERFORMANCE

         Roofs are exposed to a lot of rainwater and need to be installed as a primary line of defence. All roof cladding types should be pitched, flashed and finished according to the manufacturer’s specification.

         Lower pitch roofs of any material represent a higher weathertightness risk than steeper pitched roofs.

         Underlays

         Most roof claddings are installed over a roof underlay, which generally provides the only back-up in case of water penetration through the roof cladding. Roof underlays form the secondary line of defence and must be installed to ensure that any water on the underlay is drained to the external edge of the roof and does not pond beneath the roof surface.

         Roof underlays must be carried over fascias and the lip of any gutter so that any water is drained to the gutter. Note: E2/AS has introduced additional requirements for and eaves flashing for both Very high and Extra high wind zones where roofs are below 10° and the eaves width is 100 mm or less.
         

         Metal roof claddings

         Metal roof claddings are non-absorbent, and condensation commonly forms on the underside of the cladding. They must be installed over an absorbent roof underlay to absorb this moisture until it can dry. Metal roofs generally come in long run sheets or interlocking tiles. There are minimal joints that can leak – as long as they are pitched and flashed for the exposure and slope, they are generally weathertight.

         Concrete and clay tiles

         Concrete and clay tiles are absorbent claddings but these also should be installed over an absorbent underlay. In some situations, these roof types do not require underlay but it is considered good practice and a worthwhile secondary line of defence to incorporate an underlay. E2/AS1 now requires roof underlay under all clay and concrete roof tiles in Very high and Extra high wind zones.

         
            [image: ] 
            

         

         Tile roofs generally are formed with individual interlocking tiles – this means that there are a number of joints that can leak water. However, as long as they are pitched, flashed and installed correctly, they are generally weathertight. (Refer to E2/AS1 Table 10 for minimum pitch requirements.)
         

         Membrane roofs

         Membrane roofs are similar to waterproof membrane decks and the construction requirements are similar (see below). Membrane roofs generally require a minimum fall of 2°, but it is considered good practice to increase this fall to 3° to ensure good water run-off and accommodate construction tolerances and possible sag in the roof.

         ROOF CLADDING FAILURE

         Water penetrating roof cladding causes relatively few of our weathertightness failures, but can still cause considerable damage. If the water can pass through the roof underlay, it is then generally within the building and leaking onto ceilings above habitable spaces.

         The most common reasons for roof cladding failure are:

         
            	complexity – they are difficult to install and to drain

            	lack of slope – water does not run off effectively and can pond at flashing laps, leading to water entry around roof penetrations

            	lack of drainage – water ponds at gutters and backs up onto the roof surface

            	lack of drainage overflows

            	poor installation – insufficient lap or flashing cover, failure of membrane laps

            	penetrations through the roof not correctly located or flashed

            	no support to the roofing ends at penetrations

            	valley gutter blockages.
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            DECK DESIGN AND CONSTRUCTION

         
 
         Decks are common in modern homes. While open-slatted decks attached to buildings at ground level don’t cause many weathertight problems, open-slatted decks at upper levels and waterproof decks (decks that have a membrane installed to intercept and drain water) do cause issues.
 
         Waterproof decks with solid balustrades are heavily represented in weathertight failure statistics and require skill to design and construct.
 
         TIMBER SLATTED DECKS – ATTACHED
 
         Timber slatted decks consist of a decking surface of timber planks installed over timber joists that are supported by a stringer or ledger attached to the building exterior. Water must be able to drain between the planks, so they need to be installed with a gap between them.
 
         While slatted decks can be installed to the level of the internal floor that they are accessed from (particularly where disabled access is required), it is good practice to set the deck level at a minimum of 50 mm below floor level. A 12 mm gap between the first board and the face of the cladding is required to ensure that water is not trapped against the cladding, as this could compromise the cladding durability.
 
         The key concern is the connection to the building, where the connection bolts or brackets penetrate the wall cladding and create a potential water leakage path into the wall assembly.
 
         Where a slatted deck is connected to the building at ground floor level, the connections penetrate below floor level, so they are a lower weathertightness risk.
 
         Where a slatted deck is connected at first floor level or above, the deck connections penetrate the wall assembly and create a potential water leakage path and higher risk.
 
         Deck connections
 
         The deck joists need to be supported by a stringer or ledger attached to the building. The cladding needs to be finished (including coating) before stringer installation. The stringer should be packed out 12 mm from the face of the cladding to allow water to drain between the two. The stringer is connected to the building structure through the wall cladding with bolts. The bolt penetrations need to be sealed with an external neoprene washer that compacts when the bolts are tightened, forming a watertight seal against the exterior face of the cladding (see Figures 51 and 52).
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         Where a stringer is connected to a compressible cladding or over a cavity-fixed cladding, blocks must be installed behind the cladding at each bolt location to ensure the cladding is not crushed when the bolts are tightened. Some compressible claddings (such as EIFS) have specific details for these locations.
         
 
         TIMBER SLATTED DECKS – CANTILEVERED

         Timber slatted decks can be formed by cantilevering joists from the floor structure of the building. These decks have a higher weathertightness risk as each joist that penetrates the cladding creates a potential water leakage path. Cantilevered decks must be set down a minimum 50 mm from the interior floor level.

         Each joist penetration through the cladding needs to incorporate a saddle flashing that overflashes and is sealed to the joist and backflashes the cladding, to ensure that water does not leak through the penetrations.

         Cantilevered joists should be treated to suit the exposure level, typically H3.2 minimum. (See NZS 3602.)

         TIMBER SLATTED DECKS – DISCONNECTED

         It is possible to build a timber slatted deck that is completely independent of the building, but this may involve a support structure incorporating more posts and beams. The advantage is that these decks do not require any connection to the building and therefore there are no penetrations through the cladding.

         WATERPROOF DECKS

         Waterproof decks incorporate a waterproof membrane over a timber substrate. They have a high risk of weathertightness failure as they are really just a low pitch roof surface that can collect a lot of water.

         Many waterproof decks are installed over habitable spaces, which means that any leak through them may result in water entering directly into the building. They also incorporate a range of details, such as internal gutters, drainage scuppers and solid handrails, that can be difficult to design and build.

         Open-ended waterproof decks are lower risk than fully enclosed decks as they can be drained off the open end into an external gutter and generally do not require complex drainage solutions.

         Deck size

         The smaller the deck area, the less water it will collect and have to drain. The size of the deck will dictate the extent of drainage that is required and the slope of the deck. Larger decks need more drainage capacity and greater slope to ensure that water is drained effectively.

         E2/AS1 calls for waterproof decks to be a maximum area of 40m2.
         
 
         
         

         Deck threshold

         E2/AS1 now defines the relationship between inside and outside for waterproof decks as a threshold. This means that the floor could be lower than the deck outside provided a 100 mm threshhold is maintained.

         A recessed drain can also be used across the intersection of the deck to the building to allow the deck surface to be at the floor level of the building. This needs to be designed with sufficient capacity, fall and drainage and overflow outlets.

         Deck slope

         Waterproof decks must be installed to a minimum slope of 1.5° away from the face of the building that they are accessed from. Increasing the fall will improve deck drainage and accommodate building tolerances but also may make the deck feel steep. This can be overcome by incorporating a timber or tile/ paver raft as a level trafficable surface.

         Deck substrate

         Membrane deck surfaces require a solid substrate as support. Plywood is the most common type of substrate used and must meet the following guidelines:

         
            	Plywood substrate and timber deck joists must have a maximum moisture content of 20%.

            	CD grade ply with minimum H3 CCA-treatment and minimum 17 mm thick.

            	Timber joists to have minimum H3.1 treatment. (Refer to NZS 3602 for timber treatment requirements.)

            	Sheets must be laid with staggered joints and with sheet edges supported (unless T&G ply is used).

            	Maximum span of 400 mm in one direction and laid with face grain at right angles to the main support. All plywood substrate sheet edges must be supported.

            	Fixed to joists with 10 g x 50 mm stainless steel screws at 150 mm centres along sheet edges and 200 mm centres elsewhere and with 3 mm gaps between sheets.

            	External edges must be chamfered or radiused.

         

         The void formed by the deck joists beneath the ply substrate needs to be ventilated. (Refer membrane supplier for requirements.)

         Plywood manufacturers may have other criteria for the designer to consider and alert the builder to.

         Deck membrane

         There is a wide variety of deck waterproofing membrane compositions. Common membrane types are:

         
            	sheet – come in various sheet sizes and thicknesses manufactured from synthetic rubber (EDPM and butyl), PVC, asphalt and modified bitumen (E2/AS1 only covers synthetic rubber)

            	liquid-applied – acrylic and polyurethane.

         
 
         Some membranes have a trafficable surface while others need to be protected with a detached trafficable surface (such as a timber raft). Adhering a trafficable surface directly to the membrane (such as clay tiles) should be avoided as this makes it difficult to identify the source of water leaks and carry out repairs.
         
  
         At the edges of a deck, membranes need to be adequately turned up behind wall or balustrade claddings and turned down over the deck edge or into internal gutters and drainage scuppers:

         
            	The membrane should turn up behind any cladding a minimum of 150 mm or to the manufacturer’s specification.

            	It should turn down a minimum of 70 mm at open deck edges, and the turn-down should be packed out from the cladding to ensure that a drip edge is formed.

         

         Each type of membrane has specific performance criteria and installation requirements. Designers should select and detail a membrane best suited to the deck design and check the manufacturer’s requirements.

         All waterproof deck membranes must be installed by manufacturer-approved specialist contractors.

         Deck drainage

         Membrane decks need to incorporate drainage to meet the expected rainfall and deck size. Depending on the design of the waterproof deck, this can be formed by:

         
            	external gutters (to open-ended decks)

            	internal gutters draining into integrated outlet pipes

            	internal gutters draining through scuppers in solid balustrades into rainwater heads.

         

         Internal gutters must:

         
            	have a minimum fall of 1:100

            	have a minimum width of 300 mm

            	be located to collect water draining across the deck

            	be capable of managing the level of discharge for the deck area.

         

         Every internal gutter must have at least one outlet and one overflow; two of each is better. Where the gutter discharges into an outlet pipe, it must be a minimum diameter of 75 mm and sized to suit the overall gutter capacity. Outlets need to be protected from blockage.

         Where a gutter discharges through a scupper into a rainwater head, the scupper must be a minimum 200 mm wide with 75 mm minimum depth. The rainwater head must be 100 mm wider than the scupper.

         Overflows need to be included to discharge water that the gutter and drainage system cannot handle in heavy rainfall situations. These need to be 1.5 times the cross sectional area of the discharge pipe and installed to drain water from the deck to an outlet 50 mm clear of the exterior cladding. Overflows need to be located so that the top of the overflow is a minimum 50 mm below the building floor level.
 
         
         
 
         Open deck balustrades

         Supports for open deck balustrades must not be fixed through the horizontal surface of a membrane deck unless an approved waterproof fixing assembly has been specified. In all other cases, balustrade supports need to be fixed through the exterior face of the cladding and must incorporate rubber washer seals that seal off any penetration through the cladding, while ensuring that the cladding can drain freely.

         Any connections between the ends of an open balustrade and a wall cladding need to be sealed in the same way. Any penetration through the cladding must be treated as a potential water leakage path.

         Enclosed deck balustrades

         The top of a solid balustrade is, in effect, a small roof that has the potential to capture water. This means that any junction within the balustrade cap and between the balustrade top and adjoining walls is critical, as poorly detailed and built junctions can result in water leaks.

         Solid balustrades must be built out of minimum H3.1 treated timber framing and must be completely covered with wall underlay. (Refer to NZS 3602 for timber treatment requirements.)

         The top must be protected with a metal cap flashing that is set to a cross fall of 5° with an overlap to the balustrade cladding of 50 mm minimum in low wind zones and 70 mm in other wind zones.

         As an alternative to a metal cap flashing, plaster finishes can incorporate a texture-finished coated plaster installed over a membrane underflashing, but in these situations, the cross fall must be increased to 10°.

         A saddle flashing must be incorporated to underflash the wall cladding and be covered by the cap flashing where the balustrade top intersects with adjoining full-height walls. See E2/AS1 for flashing details.

         Where a handrail is incorporated with a solid balustrade, the handrail connections must not be fixed through the top surface of the balustrade – they must be fixed through the vertical face of the cladding. As for open balustrade connections, the penetrations in the cladding for these handrail connections need to be sealed with rubber washer seals.

         Waterproof decks and solid balustrades have a very high weathertightness risk – you need to be familiar with all the associated construction details and ensure that these are followed. If the designer has not provided sufficient documentation, ask for more.

         If you have any concerns about the details for a waterproof deck, you should raise these with the designer.

         Ensure that the deck membrane is installed by a manufacturer-approved specialist installer and that the substrate is of suitable rigidity and moisture content at the time of installation

         Also make sure that the membrane is protected from damage throughout the construction process, as deck membranes are a finished waterproofing system that is installed early in the construction process and are subject to foot traffic during construction. Even small punctures (such as those created by the flat head of a nail) can result in significant water leaks that are often hard to locate for repair. 
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            BASEMENT DESIGN  AND CONSTRUCTION

         
 
         Basements below ground level are at risk of groundwater penetration through the walls that form the  basement exterior. There is also a risk of rainwater penetration through any part of the basement wall that  is above ground level. Basement design is not covered by E2/AS1.
 
         Leaks through basement walls below ground level are extremely difficult to repair, and it is often hard to  identify the location of the leak. In some situations, there are also part-height basement walls that support  the concrete slab of an upper floor, and the backs of these walls are impossible to access for repair once  the floor slab has been poured.
 
         You need to ensure that basement walls are well waterproofed, as below-ground walls are often required to  manage large amounts of groundwater.
 
         The majority of leaks in basements occur in the following locations:
 
              
            	At the joint in the waterproofing between the basement floor slab and the walls.
     
            	Through the floor slab.
     
            	Through the waterproof system that is used on below-ground walls.
     
            	At the top of the wall waterproofing system where it terminates above ground level and is exposed to rainwater.
     
            	At the face of a basement wall that is above ground, between the top of the waterproofing system and the bottom of the upper wall cladding.
 
         
 
         Be aware of all of the requirements for weathertight basement construction (see Figure 53).
         
 
         FLOOR
 
         Basement floors are formed by steel-reinforced concrete that is poured in situ. All concrete floors must  incorporate a damp-proof membrane (DPM) to ensure that moisture from within the ground does not  penetrate through the finished slab. This can be formed by polythene sheet that is taped at the laps and  laid over a compacted hardfill and sand blinding. Alternatively, there are a range of proprietary systems  that can be specified.
 
         The DPM must be installed under the full extent of the concrete slab and under any internal or perimeter  foundations. At the external edges of the slab, the DPM must be carried up and over the junction of the floor slab and the basement walls. The waterproofing system that is used on the walls must be lapped and  sealed over the upstand of the slab DPM to ensure moisture does not penetrate the floor to wall junction.
 
         The waterproof membrane specified must be compatible with the DPM to ensure that an effective seal can  be achieved.
 
         The finish of the floor to wall junction is critical to the waterproof performance of the completed system.
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         EXTERNAL WALLS
 
         Basement walls that are below ground are structural retaining walls (as they need to retain the adjoining  ground), and these are generally constructed in concrete block masonry. Some walls are also built with  reinforced concrete poured in situ, or precast concrete.
 
         Any part of these walls that is below ground must be made waterproof by the application of a  waterproofing membrane so that ground moisture can’t penetrate.
 
         Below-ground waterproof membranes come in the following types (see Table 4 for characteristics and  installation requirements):
 
              
            	mastic asphalt
     
            	liquid coatings (bitumen or tar emulsions, epoxies, polyurethanes and modified cement or bitumen).
     
            	modified bitumen-based sheet (self-adhesive and torch-on)
     
            	bentonite clay.
 
         
 
         Each type has specific performance characteristics, and designers need to specify a system that is  relevant to the particular application. Check that any waterproofing system specified is fit for purpose and  is applied by a manufacturer-approved specialist.
 
         Membrane protection
 
         Once the selected waterproofing membrane has been applied to the basement walls, any membrane that  is below ground needs to be protected before the wall is backfilled. Any damage caused while backfilling  (such as backfill drainage metal puncturing the membrane) can potentially lead to water leaks.
 
         Membrane can be protected with:
 
              
            	proprietary drainage mat/protection sheet (made from PVC or polyethylene sheet)
     
            	rigid sheeting (plywood, corflute or extruded polystyrene).
 
         
 
         The use of sacrificial sheet protection (MDF, fibre-cement or plasterboard sheet) that may break down over  time is not sufficient protection long term, as potential ground and building movement can lead to damage  of the membrane once the protective board has deteriorated.
 
         Before backfilling commences check that any in-ground waterproofing membrane has been well installed  by a specialist installer and that it is adequately protected.
         
 
         Any membrane that is above ground level also needs to be protected. The exposed edge at the termination  of a waterproofing membrane on a wall above ground level also needs to be sealed. This can be achieved  with sealant to the joint or an overflashing to protect the exposed edge of the membrane. In all situations,  the joint must be finished to ensure that water can’t penetrate behind the waterproofing membrane, where  it could potentially leak through the basement wall or cause the membrane to detach from the wall.
 
         DRAINAGE
 
         Groundwater can accumulate against in-ground walls. Subsoil drainage must be incorporated to ensure  that water does not accumulate (where the increase in hydrostatic pressure may overload the membrane  and cause it to leak) and that the water is drained effectively.
 
         To do this, ensure that the building consent documentation is followed. Drainage systems should  incorporate:   
 
         
            
                     
                           
                                  
                        	Table 4: Characteristics and installation requirements of common below-ground waterproofing systems
                                 
                     
         
                                  
                        	Mastic asphalt
                                     
                        	
                                            
                              	Float applied hot liquid asphalt.
                 
                              	Wall surface must be dry.
                 
                              	3-coat application of 25–30 mm total thickness.
                 
                              	Adheres to rough surfaces and is conformable and can bridge cracks.
             
                           

                                 
                     
         
                                  
                        	Liquid coatings
                                     
                        	
                                            
                              	Applied to a dry surface by brush or spray (depends on coating type).
                 
                              	Conformable but does not bridge cracks well.
                 
                              	Require a cure time before backfilling.
             
                           

                                 
                     
         
                                  
                        	Bitumen-based sheet (self-adhesive)
                                     
                        	
                                            
                              	Pliable reinforced rubber/bitumen.
                 
                              	Applied to dry, clean surface.
                 
                              	Self-bonding at laps.
                 
                              	Some types require a primer.
             
                           

                                 
                     
         
                                  
                        	Bitumen-based sheet (torch-on)
                                     
                        	
                                            
                              	Fully or spot bonded to a clean, dry surface by blow torch applied heat.
                 
                              	Torch-formed laps.
             
                           

                                 
                     
     
                   
               

            

         
 
         
         
 
              
            	a minimum 100 mm diameter perforated subsoil drainage pipe installed at the base of the wall, on free draining metal at a level above the bottom of the footing (Note: E2/AS1 requires that the invert level of the drain is a minimum of 200 mm below the finished floor level)
     
            	the pipe protected from clogging by a water-permeable fabric
     
            	the full extent of the wall backfilled with free draining metal.
 
         
 
         All subsoil drainage pipes at the base of in-ground walls need to have sufficient fall to ensure effective disposal occurs and must be connected to a stormwater system. Pipe outlets need to be accessible so that they can be cleaned as required.
 
         Most below-ground waterproofed basement walls fail because the waterproof system has been put under too greater load as the result of groundwater accumulation from poor subsoil drainage.
 
         It is often difficult to identify the source of basement wall leaks, and these are also difficult to rectify.
 
         Ensure that a suitable waterproofing membrane is accurately installed by a specialist installer, is protected on all below-ground walls and that adequate drainage ensures that subsoil water is effectively drained.
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            HOUSE MAINTENANCE

         
 
         Most residential cladding systems require regular maintenance to ensure that the building remains weathertight. There is also a requirement that buildings continue to meet NZBC requirements for the intended life of the building.
 
         In particular, wall cladding and coating systems need regular maintenance to ensure that they remain waterproof and durable. Some cladding systems also incorporate functional components (such as drained and vented cavities) that require maintenance and, in some cases, protection to ensure that they continue to function.
 
         The responsibility for house maintenance lies with the homeowner, but the designer and the builder must also play a role by ensuring that they make the homeowner aware of their maintenance responsibilities and of the consequences of potential weathertightness failure if this is not carried out.
 
         A large proportion of weathertightness failures have resulted from insufficient maintenance – most would have been avoidable if maintenance had been carried out.
 
         Making homeowners aware of maintenance requirements can help to ensure that buildings continue to perform and that you are less likely to be called back for faults or to be involved in weathertight repairs and disputes.
 
         NZBC REQUIREMENTS
 
         The NZBC places a legal obligation on building owners to ensure that “buildings shall continue to meet the functional and performance requirements of the NZBC with normal maintenance”.
 
         This means that, for a building to continue to comply with the Code, owners need to carry out maintenance that ensures that the building exterior is weathertight.
 
         THE DESIGNER’S AND BUILDER’S ROLE
 
         At the completion and handover of a new house, the builder and designer should:
 
              
            	make the homeowner aware of any maintenance that must be carried out on critical components of the exterior envelope
     
            	explain the importance of functional aspects of the building exterior (such as drained and vented cavity drainage outlets) and the importance of these remaining functional.
 
         
 
         The designer should also provide the homeowner with a current set of as-built documents and a summary of all the components incorporated into the exterior envelope.
 
         It is also a good idea for designers and builders to provide a seasonal maintenance guide that will make it easy for homeowners to plan future maintenance. This should cover all the fundamentals of exterior maintenance requirements, such as:
         
 
              
            	clearing roof gutters
     
            	inspecting roof flashings
     
            	cleaning and recoating roof finishes
     
            	cleaning and recoating wall finishes
     
            	inspecting window and door flashings and glass seals
     
            	inspecting and replacing sealants
     
            	keeping base ventilation clear
     
            	not allowing gadens or pavings to be built up against cladding.
 
         
 
         The provision of a maintenance guide often results in the homeowner taking better care of their home and being aware of issues that may occur that are beyond the control of the builder. This can also result in less call backs for you.
 
         IDENTIFYING POTENTIAL ISSUES
 
         You can also make homeowners aware of how to inspect the building exterior to identify any potential problems that may come about as the building ages. This can help in ensuring that preventative work is carried out to avoid a future failure occurring, which may save a lot of time, effort and expense and avoid any potential issues of liability.
 
         This is particularly important for very high risk buildings such as those that are very complex, have monolithic face sealed exteriors, parapets, balustrades and minimal eaves protection, or are built in very exposed locations.
 
         You should make the homeowner aware of things that may occur on a building exterior that may indicate there is a potential weathertightness problem, such as:
 
              
            	cracked or split cladding
     
            	sealant that has come loose or has cracked
     
            	metal corrosion
     
            	lifting joints in membranes
     
            	rotten timber
     
            	surface efflorescence
     
            	faded or peeled coatings 
            
     
            	stained or dark patches on walls
     
            	joints or mitres that have opened up or where the paint has cracked.
 
         
 
         You should also make them aware of the things that may occur inside a building that may also be indicators of weathertightness failure, such as:
 
              
            	stained, mouldy or damp plasterboard on walls or ceilings
     
            	bubbles forming on paint finishes
     
            	peeling wallpaper
     
            	gaps appearing between the skirting and the wall
     
            	swollen skirting timber and window or door reveals
     
            	stained or rotten carpet
     
            	swollen MDF furniture.
 
         
 
         CRITICAL MAINTENANCE
 
         Designers and builders also need to ensure that they make homeowners aware of any critical aspects of the exterior cladding that need to be maintained and of the potential for weathertightness failure if these are not maintained:
 
              
            	Face seal coatings must be regularly cleaned and recoated – many cladding materials that incorporate face seal coatings are fundamentally reliant upon these for weathertight performance and if they are not maintained, the cladding material will absorb water and fail.
     
            	Critical sealant joints – many cladding systems incorporate exposed sealant joints that are essential in stopping water penetrating critical junctions in the exterior.
     
            	Critical flashings, such as window head flashings, which ensure that water is deflected over a critical penetration in the cladding.
 
         
 
         MINIMISING MAINTENANCE REQUIREMENTS
 
         Designers can minimise the maintenance requirements of a building by selecting materials and finishes that are more durable with a weathertight performance that is less reliant upon regular maintenance.
 
         The quality of materials and finishes also has an impact on their durability and maintenance requirements, and you should always consider this with materials that are specified. If you feel that there may be an issue with the long-term performance of a specified system, you should make the designer aware of this.
 
         The quality of coatings applied to wall finishes often has an impact on the durability of the finish and therefore the total cladding system, so exterior finish quality must be a major consideration.
 
         The location of a building also has a major influence on the durability of the building exterior. Environmental influences have a major impact on cladding performance – a cladding installed on a building located in a benign sheltered environment will last considerably longer than the same finish on a building in a harsh, windswept coastal location.
         
 
         Some environmental factors that will influence building material performance and reduce the lifespan and weathertight performance of claddings and coatings are:
 
              
            	moisture in the air (both rain and humidity)
     
            	building orientation with respect to wind, rain and sunlight
     
            	air pollution
     
            	extent of daily temperature changes
     
            	minimum and maximum temperatures
     
            	proximity to the coast or other potentially corrosive influences (such as geothermal activity).
 
         
 
         CLEANING
 
         Regular cleaning of building exteriors by the homeowner will reduce the impact of environmental factors and extend the life of the cladding and finish.
 
         However, you should make homeowners aware of the dangers of inappropriate cleaning methods that may damage the building envelope, such as:
 
              
            	high-pressure water blasting, which can break down surface finishes and materials and force water through junctions in the cladding
     
            	chemical cleaning – some chemicals are too harsh for exterior coatings and can break them down.
 
         
 
         Cleaning of the building exterior should only be done with low-pressure water and light brushing with a soft brush. Regular cleaning will ensure that surface coatings last as expected.
 
         Regular maintenance of a building exterior will ensure that cladding materials and finishes will have the best chance of performing throughout their relative lifespan and that any potential faults in the exterior are identified – and hopefully dealt with – before they result in a weathertightness failure.
 
         
         
 
         
            [image: ] 
            

         

      

   
    

  OPS/a034_online.jpg





OPS/a015_online.jpg
behind a cladding that has leaked





OPS/a008_online.jpg
internal drainage path
(secondary) on back of

cladding and face of underlay exterior drainage path
(primary) on face of

cladding
L

| cladding deflects
and drains water

\

)
)
b
b
b
b
b
b

Figure 1 Gravity drainage paths on directfixed cladding
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Figure 2 E2/AS1 detail (cut away to show detail)
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Figure 3 E2/AS1 detail modified as an Alternative Solution
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Figure 4 Window head with drained and vented cavity






