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BRANZ's agreement with its Client in relation to this report contains the following terms and conditions
in relation to Liability and Indemnification

a.

Limitation and Liability

i. BRANZ undertakes to exercise due care and skill in the performance of the Services and
accepts liability to the Client only in cases of proven negligence.

il Nothing in this Agreement shall exclude or limit BRANZ's liability to a Client for death or
personal injury or for fraud or any other matter resulting from BRANZ's negligence for
which it would be illegal to exclude or limit its liability.

iii. BRANZ is neither an insurer nor a guarantor and disclaims all liability in such capacity.
Clients seeking a guarantee against loss or damage should obtain appropriate insurance.

iv. Neither BRANZ nor any of its officers, employees, agents or subcontractors shall be
liable to the Client nor any third party for any actions taken or not taken on the basis of
any Output nor for any incorrect results arising from unclear, erroneous, incomplete,
misleading or false information provided to BRANZ.

V. BRANZ shall not be liable for any delayed, partial or total non-performance of the
Services arising directly or indirectly from any event outside BRANZ's control including
failure by the Client to comply with any of its obligations hereunder.

Vi. The liability of BRANZ in respect of any claim for loss, damage or expense of any nature
and howsoever arising shall in no circumstances exceed a total aggregate sum equal to
10 times the amount of the fee paid in respect of the specific service which gives rise to
such claim or NZD$50,000 (or its equivalent in local currency), whichever is the lesser.

vii.  BRANZ shall have no liability for any indirect or consequential loss (including loss of
profits).
viii.  In the event of any claim the Client must give written notice to BRANZ within 30 days of

discovery of the facts alleged to justify such claim and, in any case, BRANZ shall be
discharged from all liability for all claims for loss, damage or expense unless legal
proceedings are commenced in respect of the claim within one year from:

. The date of performance by BRANZ of the service which gives rise to the claim;
or
. The date when the service should have been completed in the event of any alleged

non-performance.
Indemnification: The Client shall guarantee, hold harmless and indemnify BRANZ and its
officers, employees, agents or subcontractors against all claims (actual or threatened) by any
third party for loss, damage or expense of whatsoever nature including all legal expenses and
related costs and howsoever arising relating to the performance, purported performance or non-
performance, of any Services.
Without limiting clause b above, the Client shall guarantee, hold harmless and indemnify
BRANZ and its officers, employees, agents or subcontractors against all claims (actual or
threatened) by any party for loss, damage or expense of whatsoever nature including all legal
expenses and related costs arising out of:
i. any failure by the Client to provide accurate and sufficient information to BRANZ to

perform the Services;

ii. any misstatement or misrepresentation of the Outputs, including Public Outputs;
iii. any defects in the Products the subject of the Services; or
iv. any changes, modifications or alterations to the Products the subject of the Services.
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Face load pressure hox tests of the Flashman Bevelbhord
aluminium weatherhoard system

CLIENT

Flashman Flashing Systems Ltd
PO Box 346

Kaiapoi

North Canterbury

New Zealand

INTRODUCTION

This report describes the face load pressure box testing performed on a FLASHMAN
wall cladding system where the FLASHMAN Bevelbord aluminium weatherboard was
screwed through battens to timber studs. The purpose of this testing was to determine
the design level of differential pressure able to be resisted by the FLASHMAN
Bevelbord wall cladding system.

Based on these test results, values for design wind speeds and wind pressures were
calculated corresponding to the wind zones of New Zealand’s timber framed building
standard NZS 3604[1] and also wind zones specified in Australia’s Residential timber-
framed construction standard, AS 1684.2 [2].

This report, Version 2, only uses the results of the first two tests, as the specimen
failure in the third test was due to failure of the timber studs which was not a function of
any failure of the cladding.

LIMITATION

The results reported here relate only to the item/s tested.

DESCRIPTION OF TEST SPECIMENS

The test walls covered a nominal area of 2.4 m x 2.4 m and were constructed by the
client.

The specimen size was selected to fit into the opening in the laboratory pressure
chamber. The framing was constructed from 90 x 45 mm MSGS8 radiata pine timber.
Studs were at 600 mm centres and were affixed to the top and bottom plates with two
90 x 3.15 mm power driven nails. No nogs were used. 45 x 20 mm radiata pine
battens were nominally fixed through the battens to the external face of the framing.
Each specimen had a sheet of 250 um plastic installed between the external face of
the battens and the back face of the aluminium boards as shown in Figure 1 to Figure 3
to maintain air tightness without affecting specimen strength.

The framing was clad with FLASHMAN Bevelbord aluminium weatherboards. Each
board was screwed to each stud with one Tek screw as shown in Figure 2 and Figure
4. The aluminium weatherboards have a nominal thickness of 2 mm and an overall
width of 165 mm. The cross sectional details are shown in Figure 3 and Appendix B.
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9.2

A cut down portion of weatherboard was used at the top of the walls to close and seal
the gap.

As can be seen in Figure 1, to help prevent failure of the studs and stud-to-plate
connections, the following frame strengthening was used:

e A strong back was used at mid-height of the specimen to share the load
between studs;

e Short lengths of dummy stud were fixed to the top of each stud. These
extended past the top of the pressure box and thus stud shear load was
partially transferred to the top of the pressure box via these dummy studs.

e A strong-back was used at the bottom of the specimen. This extended past
the sides of the pressure box and thus stud shear load was partially
transferred to the sides of the pressure box via this strong-back.

e These strong-back modifications were not considered to prejudice the
conclusions reached in this report as the tests are intended to test the
cladding and cladding fixings and not the framing.

TEST DESCRIPTIONS

Date and Locations of Tests

The tests were carried out at the Structures Testing Laboratory of BRANZ, Judgeford,
Porirua during February and March 2012.

Test Equipment

The specimen was secured in an upright position within the front opening of an airtight
pressure chamber with the aluminium weatherboards on the inside of the pressure box.
The framing timber top and bottom plates were securely fixed to the perimeter of the
chamber with Tek screws. The sides of each specimen were not fixed, but were sealed
all around using the polythene sheet and adhesive tape so that the studs of the test
construction could deflect without restraint from the side of the chamber.

Negative pressure (suction) was applied to the chamber using a centrifugal air pump.
The fan speed was manually controlled during the test to the target cyclic loading
regime.

The test pressure was measured with a manometer and the wall deflection was
monitored during the test.

Test Procedure

The specimens were tested under negative pressure applied to the chamber shown in
Figure 1 corresponding to “suction” on a building. The pressure was applied in
increasing steps of 0.1 kPa. Each pressure step was held for one minute. The
pressure was then released back to zero for 15 seconds before the next level of
pressure was applied to the specimen. This test procedure is based on
AS 4040.2:1992 [3].
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6.2

64

OBSERVATIONS, RESULTS AND ANALYSIS
Specimen1

The maximum pressure resisted for at least one minute was 6.3 kPa. The test was
then stopped as this was the limit of the test equipment. At 3.9 kPa one stud failed at a
knot (see Figure 6). A second stud failed at 5.9 kPa and some gaps were noted
between battens and boards.

Specimen 2

The maximum pressure resisted for at least one minute was 6.3 kPa. No failures were
noted in this test.

Specimen 3

The maximum pressure resisted for at least one minute was 5.0 kPa. At 5.1 kPa three
studs failed (see Figure 5) which resulted in the test being stopped. This result is
excluded from the analysis as the failure was not a function of the cladding system
being tested.

Appendix B of AS/NZS 1170.0[4] states that the design capacity is the minimum value
of test results divided by the appropriate factor for variability (k). The value of k; was
taken as 1.64 from Table B1 of Appendix B of AS/NZS 1170.0 for two test specimen
with a 15% variability as this value of variability was considered appropriate based on
the test components used. The Ultimate Limit State (ULS) design differential pressure,
P, is therefore given by py = 6.3/1.64 = 3.84 kPa.

The analysis given below is only applicable to the exterior walls of buildings which for
timber framed buildings falls within the scope of NZS 3604[1] and AS 1684.2[2]. These
standards both assume:

e The interior of walls are fully lined and consequently wall cavity internal
pressures are taken as zero in this analysis.

e The framing is separately designed for the design wind speeds calculated
below.

The wind loadings are based on AS/NZS 1170.2:2002[5]. The design wind pressure, p,
is given by Eq 2.4(1) of AS/NZS 1170.2 as:

P = 0.6Vges” X Ciig X Cyyn  (pascals)

where:

Cig Is the aerodynamic shape factor

Cayn is the dynamic response factor = 1.0 for walls of a building.

The aerodynamic shape factor from Eq 5.2 of AS/NZS 1170.2 is given by:

Ciig = CpeKaKK K, for external pressures and Cyq = C,iK.K, for internal pressures.
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For houses maximum C,. = 0.65 suction, K, = 1.0, K_ = 2.0 within 0.5a of a corner and
1.5 within 1.0a of a corner, (where ‘@’ = 0.2 times the length of the wall), K. = 1 for a
single wall and generally K, = 1.0.

Substituting these values gives the external pressure, pe, on a wall as:
Pe = 0.6Vges” X 0.65 x 1 X 1 x 2 x 1 = 0.78Vges> Within 0.5a of a corner.

The internal pressure coefficient, C,, has been taken to be zero as discussed in the
assumptions listed above and thus the internal pressure, p;, on a wall = 0.

Thus, p, = the differential pressure across the cladding, is given by:
Pz = (Pi+Pe) = (0 + Pe) = Pe = 0.78Vees”
Hence, Vges? = p/0.78 ...... (1)

For a design differential pressure, p, = 3.84 kPa, as calculated in Section 6.4, the
ultimate design wind speed is calculated from:

V.2 (pascals) = 3840/0.78, giving V, = 70.2 m/sec.

As the design ultimate limit state wind speed for Extra High wind zones, as stipulated in
NZS 3604, is 55 m/sec the cladding system tested is suitable for lined buildings
complying with the scope of NZS 3604 in all NZS 3604 wind zones up to and including
Extra High for stud spacing up to 600 mm and for construction as described in this
report. The design ultimate limit state wind speed for wind classification N4 in Australia
is stipulated to be 61 m/sec and thus the construction is also suitable for such wind
zones.

CONCLUSIONS ON DESIGN WIND PRESSURES

The conclusions below assume that the framing is separately designed for the design
wind loading and the construction is as described in this report.

The wall system for stud spacing up to 600 mm can be:
o designed for differential pressures up to 3.8 kPa

e used in wind zones up to and including Extra High for houses in New
Zealand complying with NZS 3604:2011; and

e used in wind zones with classifications up to and including N4 for houses in
Australia complying with AS 1684.2.

o used for buildings located where site wind speeds do not exceed 70 m/s.
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(1) Standards New Zealand. NZS 3604:2011. Timber Framed Buildings. SNZ,
Wellington, New Zealand

(2) Standards Australia. AS 1684.2 — 2006. Residential timber-framed construction.
SA, Sydney, Australia.

(3) Standards Australia. AS 4040.2 — 1992. Method of testing roof and wall cladding.
Method 2: Resistance to wind pressures for non-cyclone regions. SA, Sydney,
Australia.

(4) Standards New Zealand. AS/NZS 1170.0:2011. Structural design actions. Part O:
General Principles. SNZ, Wellington, New Zealand.

(5) Standards New Zealand. AS/NZS 1170.2:2011. Structural design actions. Part 2:
Wind actions. SNZ, Wellington, New Zealand.
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Appendix A. Photographs of the wall components and construction

Figure 1. Test specimen in pressure box under high suction load. Note, curvature of
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Figure 2. General view of metal cladding and cladding fixing

(dl

RHS

Report Number: ST0888/1-V2

Date of Issue: 19 December 2012

Page 9 of 13 Pages




Figure 3. Sectional views through cladding
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Figure 4. Tek screw used to fix cladding to timber framing. Measured overall length =55
mm, 14 mm steel washer under hex head, 4.8 mm outside thread diameter

Broken
studs

Figure 5. Failure of timber studs in Test 3.
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Figure 6. Failure of timber stud in Test 1
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Appendix B. Client supplied drawing
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