ST0791/3

Aface load test on a Rockcote AAC
panel wall cavity system

Author: Stuart Thurston

BRANZ

Senior Structural Engineer

Reviewer: Graeme Beattie

Principal Engineer

Contact: BRANZ Limited

Moonshine Road
Judgeford

Private Bag 50908
Porirua City

New Zealand

Tel: +64 4 237 1170
Fax: +64 4 237 1171
www.branz.co.nz

" Project Number: TP1783 Date of Issue: 28 August 2009
BRANZ

Page 1 of 10 Pages




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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Aface load test on a Rockcote AAC panel wall cavity system
CLIENT

Rockcote Resene Ltd
PO Box 8313
Christchurch
New Zealand

OBJECTIVE

The results from pull-though tests of screws connecting Rockcote aerated concrete
panels to timber framing are given in BRANZ test report ST0791/1. 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]. The purpose of the tests described herein was to verify that the results
are applicable to complete walls using the Rockcote aerated concrete panel cavity wall
system and to verify that no unexpected failure mechanism is likely to influence these
conclusions.

DESCRIPTION OF TEST SPECIMENS

A test specimen of nominal size 2.4 m x 2.4 m was constructed by the client at BRANZ.
The specimen size was selected to fit in the opening in the laboratory pressure
chamber as shown in Figure 1. Studs were at nominal 600 mm centres and nogs at
1200 mm centres. All framing timber was 90 x 45 grade MSG 8 Radiata Pine
assembled using normal trade practice. Full height polystyrene battens, of cross
section 50 x 20 mm, were fixed to the front face of the studs to leave a 20 mm air-gap
between studs and panels. Short lengths of these battens were also used between
studs on the front face of top and bottom plates and nogs. General photographs of
construction and installation of the specimen into the pressure chamber and shown in
Figures 1 to 3.

This report pertains to the wall tested only. This was a timber framed wall clad with
12 lightweight panels screwed to the timber framing.

The galvanised steel screws were 100 mm long and had a 14 mm diameter
countersunk head. The screw had a 5.0 mm shank diameter with the bottom 50 mm
threaded with a 6.4 mm outside thread diameter. They were designed to be self drilling
in timber and steel.

The panels were made from autoclaved aerated concrete panels with a measured
density of 622 kg/m® and contained a steel mesh with 3.2 mm diameter bars at nominal
spacing of 180 mm in both directions. The panels were nominally 50 mm thick, 600 mm
height and 600 or 900 mm long as shown in Figure 8. Screws described in the
paragraph above were used to fix each panel to the studs at mid-height and 50 mm
from the top and bottom of the panel. The screws were countersunk into the panels so
that the top of the head of each screw finished slightly indented into each panel. All
panel joints were filled with a cement based mortar (Multistop Bedding Compound).
After assembly, the panel was coated with a 3 mm thick plaster which had a blue
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fibreglass mesh embedded in the top surface. The panel was finished with a Rockcote
texture.

The panels finished flush with the underside of the bottom plate.

TEST DESCRIPTIONS

Date and Location of Tests

The tests were carried out at the Structures Testing Laboratory of BRANZ, Judgeford,
Wellington during September 2009.

Test Equipment

The specimen was secured in an upright position within the front opening of an airtight
pressure chamber with the plastered face inside. The top and bottom plates were
securely fixed directly to the perimeter of the chamber with Tek screws. A layer of 250
pum polythene film was placed between the timber battens and the lightweight panels at
the time of the specimen construction to achieve air tightness. 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 wall 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 automatically computer controlled during the test to the target cyclic
loading regime.

The pressure was measured with a Schaevitz differential pressure transducer
connected to the inside of the chamber by a length of thick walled plastic tube.

The test pressure was recorded using a PC running a software program to record the
data.

Test Procedure

The specimen was 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[2].

OBSERVATIONS

At 3.6 kPa the studs had sheared 20 mm on the top plate. To help preclude failure here
and at the bottom of the specimen, a strong-back was installed at both top and bottom
stud/plate junctions. In addition a strong-back was installed at wall mid-height to help
share the load between studs should one stud be weaker than the others. Photographs
of these strong backs are shown in Figures 4 to 5.

At 5.5 kPa one end stud had cracked at a knot as shown in Figure 6. The strongback
was extended at this location so that the stud loading was partially resisted by the edge
of the pressure box as shown in Figure 6.
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As the conclusions reached in this report requires the wall framing to be specifically
designed for the design loads, these strong-back modifications are not considered to
prejudice the conclusions reached.

At 5.0 kPa suction a horizontal crack was visible through the surface plaster coating at
1.8 m from the base of the wall. This was at a line of horizontal panel joints.

No other damage was observed during the test.

RESULTS

The minimum value of maximum pressure resisted for at least one minute was
6.40 kPa. The test was stopped before failure as this was close to the limit of the
BRANZ test rig.

CONCLUSIONS ON DESIGN WIND PRESSURES

The analysis below assumes that the framing is separately designed for the design
wind loading. The conclusions given below are only applicable if the screws fixing the
panels are used at the locations described in this report.

AS 4040.2-1992[2] states that the test pressures are to be equal to the design
pressures multiplied by the appropriate factor for variability. The factor for variability
has been taken from Table 5.1 of AS 1562.1:1992[3] and for a single specimen itis 1.5
for Strength Limit State. The Ultimate Limit State (ULS) design differential pressure, pq,
is therefore given by pq = 6.48/1.5 = 4.32 kPa. This is less than the 4.93 kPa design
wind differential pressure for a screw given in BRANZ test report ST0791/1. Thus, the
design wind differential pressure is taken as 4.32 kPa.

1. Standards New Zealand. NZS 3604:1999. Timber Framed Buildings. SNZ,
Wellington, New Zealand

2. 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.

3. Standards Australia. AS 1562.1 — 1992. Design and installation of sheet roof and
wall cladding. SA, Sydney, Australia.
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Figure 1. Specimen in the test chamber
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Tek screws hold the
bottom plate to the base
of the pressure box

Tek screws hold the top
plate to the top of the
pressure box

Polystyrene battens

Figure 3. Tek screws used to fix the test wall at the top and polystyrene battens.
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Figure 4. Strong-backs added. Photograph at 4.0 kPa load.
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Figure 6. Stud cracking at a knot at 5.5 kPa and stiffening piece G-clamped to strong-
back
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Figure 7. Stud bending at 6.0 kPa

Figure 8. Panel layout

(Note, panels are 600 mm high and either 900 or 600 mm long)
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