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Verification Method E2/VM1

1.0 Cladding systems of buildings,

including junctions with windows,
doors and other penetrations

1.1 General

This Verification Method is for determining
compliance with NZBC E2.3.2 of cladding
systems and associated window and door
junctions only, for buildings of importance
Levels 1 or 2 as described in Table 1.1(a)
of NZS 3604.

The tests in this Verification Method shall

be undertaken in a test facility with IANZ

or equivalent accreditation for testing

the weathertightness of claddings to the
procedures of AS/NZS 4284, and as used

to establish the performance criteria detailed
in Paragraph 1.4 Test Procedures.

COMMENT:

The weathertightness testing of AS/NZS 4284 is
modified in this Verification Method for generic domestic-
oriented cladding because the Standard was developed
primarily for testing specific, non-absorptive facades and
curtain wall systems on high-rise commercial buildings.

1.2 Scope

1.2.1 The scope of this Verification Method
shall be restricted to buildings that:

a) are in accordance with the scope of
Paragraph 1.0 of E2/AS1, and within
the wind zones covered by Section 5 of
NZS 3604, and

b) have claddings that include a drained and
vented cavity of nominal 20 mm minimum
depth with minimum ventilation opening
of 1000 mm2/m at the foot, including any
claddings that require a rigid wall underlay
in accordance with Paragraph 9.1.7.2
of E2/AS1, and

include window and door units that are
manufactured to comply with the relevant
requirements of NZS 4211, and

o

d) may include buildings based on (a),
(b) and (c) above, but with specific
engineering design frame elements of at
least equivalent stiffness to the framing
provisions defined in NZS 3604.

1.2.2 This Verification Method may also be
used for individual buildings that comply with
(a) to (d) above, and that are designed for

a specific wind pressure up to a maximum
ultimate limit state (ULS) of 2500 Pa.

COMMENT:

While the test specimens used for this Verification
Method may include window and door units, it is only
the junctions of these elements with other cladding
elements that are assessed in the test.

1.3 Specimen details

The minimum size of the wall cladding
specimen to be tested shall be 2.4 m x 2.4 m.

Any cladding system within an Extra High
wind zone or subject to a specific design wind
pressure up to ULS 2500 Pa that relies on this
Verification Method shall have a rigid underlay
installed in accordance with Paragraph 9.1.7 of
E2/AS1. In either of these two circumstances,
a rigid underlay is not necessary for the
verification tests as a flexible wall underlay
may suffice — unless the cladding to be tested
specifically includes a rigid underlay as part of
the cladding system, and its removal would
compromise the structural fixings or support
for the cladding.

COMMENT:

Testing a cladding with flexible underlay, but then verifying
the cladding for use with rigid underiay, is allowed in order
to make testing quicker and easier. It is expected that
cladding systems with a cavity within the scope of
E2/NVM1 will perform better with a rigid underlay than with
a flexible underlay, although this has not been proven.

For cladding systems intended to be available
for use in multiple situations, including
cladding systems for which a New Zealand
supplier has commissioned the testing for
the purposes of providing product assurance,
Class 1 or Class 2 testing must be selected.
Class 1 and Class 2 each include a mandatory
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minimum set of details to be included in the
specimen. If any of the mandatory details
from Class 1 or Class 2 are omitted from the
specimen, then E2/VM1 compliance to Class 1
or Class 2 cannot be claimed.

1.3.1 Class 1: Cladding systems where only
vertical joints are required, and having no
penetrations through the cladding.

Test specimens shall include vertical joints,
internal and external corners of the external
wall junctions, and footer and header
termination systems.

1.3.2 Class 2: All cladding systems within the
scope of this document that are not Class 1.

Testing is to include representative samples
of penetrating building elements or joints to
be used.

a) Test specimens must include vertical
and horizontal control joints, internal and
external wall junctions, windows and/or
doors, a parapet or enclosed balustrade
capping with a saddle flashing, a 200 mm
diameter pipe penetration, and footer and
header termination systems.

b) Test specimens may also include other
details relevant to the use of the cladding
system on the building, such as scupper
penetrations, meter boxes, junctions with
other cladding systems or building elements,
and junctions where roof and enclosed deck

terminations, gutters, or other features occur

within walls (including within the sides of
framed chimneys with cladding).

COMMENT:

Although only certain details are mandatory for inclusion
within test specimens, the inclusion of other additional
details could enable manufacturers, suppliers and
specifiers who commission tests to demonstrate
compliance for a wider range of situations than those
which the mandatory details cover. Manufacturers,
suppliers and specifiers should ensure that test
specimens include all cladding details or junctions

for which compliance with this Verification Method is
intended to be demonstrated and claimed.

Verification Method E2/VM1

A 15 mm diameter round hole shall be formed
in the internal /ining below the window to
simulate the effect of power points, light
switches and other air leakage through the
internal lining. Where a cladding specimen

is larger than 2.4 m x 2.4 m, an additional

15 mm hole shall be added for each 7 m2 of
cladding area (or part thereof).

1.3.2.1 To allow the observation of any water
penetration, one of the following options must
be followed:

a) For specimens that include a rigid wall
underlay, adjacent to critical elements
where visual access is required a proportion
of the underlay shall be made using
transparent material of sufficient structural
capability and similar airtightness to the
specified wall /ining material, and able to
resist the applied wind pressures. The
proportion shall be at least 2%, but shall
be small enough that it does not affect the
ability of the specimen to represent the
performance of the underlay within the
cladding system; or

b) For specimens that do not include a rigid wall
underlay, adjacent to critical elements where
visual access is required, the wall underlay
shall be cut through and removed, or
fastened back onto the framing, with a rigid
transparent internal /ining used to support the
air pressure. It is required that between 2%
and 100% of the area of the wall underlay (or
equivalent) be so removed; or

o

For specimens that include a flexible or a
rigid underlay, small video cameras and/

or borescopes shall be installed within

the cavity to provide a clear view of all
critical elements where visual access is
required. Borescopes and cameras must
be positioned clear of all junctions, and
must be installed in a manner that does not
affect the airtightness of the air barrier (rigid
underlay or internal wall lining) or affect the
path of any moisture that enters the cavity.
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COMMENT:

The use of borescopes and cameras requires care to
achieve these requirements, but may be the most
appropriate option in situations such as when other
AS/NZS 4284 tests are to be performed on the same
specimen, or to help resolve doubts about whether the
replacement of a proportion of the /ining or underlay
with a transparent material will affect the performance
of the cladding.

1.4 Test procedure

The Verification Method shall consist

of the extended water penetration test
methodologies of AS/NZS 4284, following a
preconditioning pressure loading exposure.

1.4.1 Preconditioning

Apply a preconditioning loading to the external
face of the test sample for a period of 1 minute
of positive pressure, followed by a period

of 1 minute of negative pressure (suction).
The loading shall be 1515 Pa.

COMMENT:

As the ventilated cavity is subjected to the same applied
pressure, it is necessary that the material serving as the
air seal is able to sustain the same applied loading.

Where the test wall is utilising a permeable wall
underlay or membrane, the internal wall /ining will be
required to sustain the serviceability limit state (SLS)
wind pressures.

1.4.2 Series 1 Static Pressure Water
Penetration

The water penetration test by static pressure
shall be conducted in accordance with Clause
8.5 of AS/NZS 4284 and at the maximum test
pressure of 455 Pa.

1.4.3 Series 1 Cyclic Pressure Water
Penetration

The water penetration test by cyclic pressure
shall be conducted in accordance with Clause
8.6 of AS/NZS 4284 and to the cyclic pressure
of 455 — 910 Pa at the prescribed Stage 3,
with the Stage 1 and Stage 2 tests deleted.

EXTERNAL MOISTURE

14.4 Series 2 "Water Management Testing'

Paragraphs 1.4.2 and 1.4.3 shall be repeated,
following the formation of 6 mm diameter
holes through the wetwall as allowed in
AS/NZS 4284 Clause 9.9 in at least 4 places,
as noted below:

a) Through the window/wall joint at 3/4 height
of both window/door jambs,

b) Immediately above the head flashing,

¢) Through the external sealing of the
horizontal and vertical joints, and

d) Above any other wetwall penetration detail.

The introduction of defects is intended

to simulate the failure of the primary
weather-defence/sealing. It must only
penetrate to the plane of the back of the
wetwall so the water management of the
cavity can be assessed.

1.4.4.1 Immediately upon the conclusion of the
Water Management Tests (within 30 minutes)
(Paragraph 1.4.4), the layers behind the wetwall
that support air pressure (including sealing in
the window trim cavity) shall be removed, and
any evidence of non-compliance (as defined in
Paragraph 1.5) noted.

1.4.5 Series 3 'Wetwall Test'

1.4.5.1 Repeat Paragraph 1.4.2 with an air
pressure of 50 Pa, applied across the wetwall
only, for 15 minutes.

1.5 Non-compliance

1.5.1 Non-compliance shall be the presence
of water (as defined in Paragraph 1.5.2), or
evidence of any water, either:

a) On the removed surfaces of the cavity
after carrying out the tests in Paragraphs
1.4.2 and 1.4.3, and the subsequent 'water
management' tests in Paragraph 1.4.4,
and/or

b) During or after the test in Paragraph 1.4.5.

1.5.2 Water which is able to penetrate to
the back of the wetwall through introduced
defects and joints shall be controlled. It may
contact battens and other cavity surfaces,
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but no water shall be transferred to the

plane of the wall underlay, cavity air sealing
or structural framing due to a design or
systemic failure. Water that may arrive on the
underlay due to an 'isolated blemish' may be
disregarded. No water may drip through an
airspace within the cavity where it is possible
for water to impact on a surface in the cavity
and splash onto the wall underlay. However,
any spattering of water into the cavity through
the introduced defects shall be ignored.

During the Wetwall Test, water is allowed to
spatter up from the footer flashing, provided it
is not held above any cavity obstruction.

1.6 Existing verification certificates as at
31 March 2019

1.6.1 E2/VM1, included in E2 Acceptable
Solutions and Verification Methods Amendment
8, is effective from 30 November 2018.

1.6.2 E2/VM1, included in E2 Acceptable
Solutions and Verification Methods
Amendments 5 - 7 remains effective
(excluding transitional arrangements for E2/
VM1 included in E2 Acceptable Solutions and
Verification Methods Amendment 4 or earlier)
for all cladding systems with verification
certificates issued prior to 31 March 2019
provided that any verification certificates
issued under E2/VM1 from 31 March 2019
must be under E2 Acceptable Solutions and
Verification Methods Amendment 8.

1.7 Pro-forma for test details

The pro forma attached as Appendix 1 to this
Verification Method may be used to provide
specifiers with a summary of test details

and results.

Acceptable Solution E2/AS1

2.0 Pitched roofing systems over a

ventilated roof space of 15° pitch
or more

2.1 AS 4046 Part 9 provides a Verification
Method for determining compliance with
NZBC E2.3.2 of any tiled roofing system

of 15° pitch or more above a roof space

(i.e. not a skillion roof). Compliance is based
on comparison of performance with a control
roofing system described in the Standard.
Compliance is achieved where the water
penetration is less than, or equal to, the
control sample. This test is also a Verification
Method for other ventilated roofing systems or
skylights with a pitch of 15° or more above a
roof space.

3.0 Skillion roofs and commercial

and industrial roofing

3.1 No specific method has been adopted
for verifying compliance of skillion roofs
or commercial or industrial roofing with
NZBC E2.3.2.
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Appendix 1: Pro forma

Test results shall be expressed in the following tabulated format within the usual Test Report of the particular test
laboratory.

Amend 5 Series 1: Static Water Penetration
Aug 2011 Test pressure 455 Pa
Duration 15 minutes

Amend 5 Series 1: Cyclic Water Penetration
Aug 2011 Test pressure 455-910 Pa
Duration 5 minutes
Amend 5
Aug 2011
Series 2: Water Management Tests
Static Water Penetration
Amend 5 ‘ Test pressure 455 Pa
Aug 2011 Duration 15 minutes
Series 2: Water Management Tests
Cyclic Water Penetration
Test pressure 455-910 Pa
Duration 5 minutes
Amend 5
Aug 2011

Series 3: Wetwall Test Static Water Penetration
Test pressure 50 Pa
Duration 15 minutes

Additional water penetration requirements:

Comments:

23B

DEPARTMENT OF BUILDING AND HOUSING 1 August 2011
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EXTERNAL MOISTURE

Verification Method E2/VM1





