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Foreword

Some people in the building sector favour

a performance-based approach to building, stating
the objectives and leaving industry to attend to the
solutions. Others want more guidance in the form
of ready-made solutions. The Acceptable Solution
for Building Code Clause E2 External Moisture,
E2/AS1, is intended as a ready-made solution,

and does not preclude the use of other
performance-based designs.

While ready-made solutions may be useful for
those wanting instant answers to instant problems,
in the long-term they do little to encourage innovation.
For innovation to happen, a more fundamental
understanding of the principles behind the solutions
is required. Understanding the principles enables

a designer to manage their own solutions to any
number of weathertightness design and detailing
problems. It also assists building of cials and
surveyors when considering a design s compliance
with the Building Code, and helps builders and
installers when constructing buildings and their
component parts.

The prescriptive solutions in E2/AS1 should now
be providing improvements in new building work,
but are only a start towards achieving fundamental
changes in industry performance. Initiatives
introduced by the Building Act will lead to the
transformation of the sector and to better
outcomes for New Zealanders. They range from
licensing building practitioners and accrediting
building consent authorities (councils), to better
protections for homeowners through mandatory
warranties for building work. In addition, the
Building Code is being reviewed to ensure more
clarity on the standards we expect for our buildings,
and to introduce more guidance on how those
standards can be met.

Leaks are involved in a majority of building

failures, and avoiding rain damage can be one

of the most dif cult tasks designers and builders
face. This document provides more guidance

on how to construct buildings that are weathertight.
It will play a part in more buildings being built
properly rst time, ensuring more New Zealanders
have access to quality homes that are well built,
safe and healthy.

(L .

John Kay
General Manager, Building Controls
Department of Building and Housing
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External moisture  An introduction to
weathertightness design principles (the guide)
provides a clear explanation of the basis on which
good weathertight buildings can be constructed
in New Zealand.

It is not intended as a prescriptive how to guide.
The aim is to help you understand the principles
behind constructing weathertight buildings

and to provide information on where to seek
further details. Ultimately, it helps you use this
understanding and knowledge for designing,
evaluating or building speci ¢ performance-based
solutions (alternative solutions) for yourself.

The information in the guide is divided into two
broad sections.

Part A Principles of weathertightness.
This section introduces the primary physical
in uences affecting joints and claddings that
effective cladding systems must be designed
and built to resist.

Part B Weathertightness principles applied.
This section builds on the weathertightness
principle of Part A to explain how some
common cladding types can manage physical
forces in ways that provide effective weather-
resisting systems.

The primary intention for this guide is to provide

a common source of information so that issues

of weathertightness can be discussed on the basis
of common knowledge and understanding during
design, approval and construction of a building.

It will be useful for:

designers during the design and detailing

of building projects

building of cials and surveyors when
considering consent applications, inspecting
buildings during construction and assessing
completed buildings for Building Code compliance
builders and installers when constructing
buildings and their component parts.

The guide should also be useful for:

educators when teaching issues related to
weathertightness

manufacturers and suppliers when designing,
manufacturing or assessing products and
components that add to a building s
weathertightness.

The guide may also be of interest to:

researchers when researching issues related
to weathertightness
building managers and owners when
considering maintenance issues and repairs
relating to weathertightness
developers, project managers and quantity
surveyors when planning and developing
building proposals
insurers when assessing potential risks of future
or existing buildings

nanciers and investors when balancing risks
and rewards of nancial participation in future
or existing buildings
town planners when assessing implications
of planning restrictions, such as site coverage
and boundary conditions, on the weathertightness
of future buildings.
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Achieving a weathertight building envelope is a
matter of managing water. During a building s lifetime
there will inevitably be some moisture penetration.
Therefore the envelope must not only be effective
at limiting water penetration, but also be able to cope
with unexpected water entry. Water can be further
managed by rst limiting the amount of rain that
strikes outer surfaces, and then by safely dissipating
any moisture that gets beyond the claddings.

Acceptable Solution E2/AS1 provides a limited set
of prescriptive design solutions, but many projects
may require designs, claddings and details outside
the scope of E2/AS1. When alternatives to E2/AS1
solutions are developed, their weathertightness must
be based on an understanding of moisture behaviour.
The key is to ensure a deeper understanding of the
principles behind the prescriptive design solutions.

This guide provides a basic understanding

of approaches to weathertightness and introduces
fundamental principles to help when developing,
assessing and building speci c solutions for speci ¢
situations and problems. The guide provides a check-
list for designers, building of cials and others to use
in considering all the risks of water entry appropriate
to a particular site or building design.

Solutions in the design

Without understanding weathertightness principles,
a designer is restricted to a limited number of
prescribed details and may also fail to appreciate
the subtle relationship between an overall building
design and the detailing necessary to achieve

a weathertight building envelope.
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Early design

An example of early thought in the design
process is the use of roof overhangs or other
water-de ecting devices to limit the amount
of water cascading down a wall or over a joint
to reduce the chances of that joint leaking.

Where joints are not protected in this way,
total weatherproo ng must be achieved
at the joint, requiring a much higher order
of joint design.

An experienced designer understands that
designing for weathertightness begins long before
considering the construction details.

Remember that the rst reason for building is

to provide shelter from the weather. This reason
should still be a primary consideration when siting,
shaping and selecting materials for a building.

Decisions made at the conceptual design stage can
reduce the amount of water (the moisture load )
that has to be handled when detailing individual
joints and junctions later in the design process.
Effective weathertightness design results from

a combination of thoughtful overall building design
and the careful detailing of individual joints.

While the design process involves a balancing

of various aspects of design (during which trade-
off decisions are made), there are some simple
aims (see Figure 1).



Figure 1: Solutions in the design
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Reduce the problem

Reducing or controlling the moisture load is the
rst, and most important, step in designing

to minimise the risk of rainwater penetration.

This involves assessing risk (see the box opposite)

and exploring with clients measures to reduce

that risk, by carefully considering the building

shape, height and orientation, the number and

positioning of penetrations, and particularly risky

design features.

Identify the remaining problem

Once possible reductions in the moisture load have
been explored and addressed, remaining problem
areas in a design need to be identi ed. Associated
risks must be recognised and carefully considered
to allow the investigation of protective measures.

Handle the problem

Once risky areas are identi ed and understood,
workable, robust and long-lasting details must be
developed that effectively manage the risk of water
penetration for a particular design on a particular site.

Continue to handle the problem

The job is not complete when construction

is complete. The building envelope must continue
to manage the risk of water penetration during

a building s life. Designers and builders must
recognise the importance of maintenance

to the durability of materials. They should identify
what areas rely on maintenance for preserving
weathertightness, and ensure this is possible

and practical.

There is little point in providing a junction that relies
on a coating being regularly maintained if the junction
is, for example, impossible to access by a homeowner
or if the homeowner does not understand the
importance of regular normal maintenance.

Assess the risk

Factors such as wind, extreme height,
roof overhangs, building shape and other
features, such as balconies, are identi ed
in E2/AS1.

The risk matrix can be used as a tool to
assess and potentially reduce the overall
weathertightness risk of a building design

by allowing incorporation of design features
that can compensate for some of those risks.

Also consider site risks such as:
wind strength and prevailing direction
expected rain intensity and direction
in uential topographic features.

WEATHERTIGHTNESS DESIGN PRINCIPLES



How to use this guide

A owchart showing where information in this guide ts
within a weathertightness design process is provided
for reference in Figure 41.

By using the information contained in this guide,
there are practical steps a designer can take

to bring weathertightness into the design process.
However, we cannot offer a solution by numbers,
with a right answer at the end.

The process is more subjective, relying on experience
on the part of the designer in the art and science

of building. It is also cyclical, and a designer should
be prepared to revisit general design decisions

if detailing proves too complex or risky.

The Building Code sets out objectives, functional
requirements and performance requirements for all
buildings; how these are met is up to an individual
building owner and their designer.

The Department issues Compliance Documents
containing Acceptable Solutions and Veri cation
Methods . These provide prescribed solutions
and methods that are deemed to comply with
the Building Code. If designed and built properly,
a building consent authority must accept these
solutions and methods.

However, following Compliance Documents is
only one way of complying with the Building Code.
Designers can choose to use a different method.

This guide aims to provide a better understanding
of the principles underlying the E2/AS1 details, which
can be tools to use when considering other ways

of designing buildings to meet Clause E2 of the
Building Code.
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Figure 2: Weathertightness in the Building Code
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In contrast to Acceptable Solutions, performance-
based (alternative) solutions are subject to acceptance
by building consent authorities. They must be satis ed,
on reasonable grounds, that any building application
meets the objectives, functional requirements and
performance requirements of the Building Code.

Scope of E2/AS1

The Compliance Documents outline
acceptable methods of complying with
Clause E2 of the Building Code for buildings
within the scope of E2/AS1 and E2/VML1.

For buildings outside the scope of E2/AS1
and E2/VML, there is no option but to use
a performance-based means of compliance.



