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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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Pull-through tests of anchors connecting Rockcote AAC panels to
timber framing in the Rockcote wall cavity system

1. CLIENT

Rockcote Resene Ltd
PO Box 8313
Christchurch
New Zealand

2. OBIECTIVE

To determine the characteristic pull-through strength of Rockcote anchors in nominal
50 mm thick autoclaved aerated concrete (AAC) for the Rockcote cavity wall system.

3. DESCRIPTION OF SPECIMENS

The products used are shown in a drawing of the test setup in Figure 1 and a
photograph in Figure 2. The products were supplied by the client already assembled for
the tests. The anchor was drilled through the Rockcote panel and batten and then
anchored to the stud. The batten was not otherwise attached to the stud.

This report pertains to the products tested only. The products used for each test are
described below.

SJT

A 100 mm long, hot dipped galvanised steel anchor with an 14 mm diameter head.
The anchor had a shank of 5.0 mm diameter, with the bottom 50 mm threaded with
an outside thread diameter of 6.4 mm and it was designed to be self drilling in

timber.

An autoclaved aerated concrete panel with a measured density of 622 kg/m® and
nominal dimensions 300 x 300 x 50 mm thick. A steel mesh with 3.2 mm diameter
bars at nominal spacing of 180 mm in one direction and a single mid-width bar in
the other directions was embedded centrally in the lightweight concrete.

A polystyrene batten of dimensions 50 x 20 x 100 mm long.

A radiata pine kiln dried timber stud of dimensions 90 x 45 x 100 mm long.

4. DESCRIPTION OF TESTS

4.1 Date and Location of Tests

The tests were carried out in August 2009 at the Structural Engineering Laboratory of
BRANZ Ltd, Judgeford, New Zealand.
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Figure 1. Cross section showing a schematic view of test setup, specimen construction and failure surface in the AAC
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Figure 2 Products used. Photograph taken after testing.

4.2 TestArrangement and Equipment

The tests were undertaken in a Dartec Universal testing machine. A view of the test
setup is given in Figure 1 and Figure 3.

The test load was measured with a 10 kN loadcell calibrated to International Standard
EN ISO 7500-1 1999 Grade 1 accuracy. The loadcell output was monitored on a
datalogger which also recorded the test machine load and deflection.

4.3 TestProcedure

Each Rockcote panel was supplied fixed to the stud through the batten with an anchor.
One end of an eyebolt was anchored into the stud and the other end was pinned to the
load cell anchored into the upper platen of the test machine. The Rockcote panel was
retained against the underside of a plate with a 160 mm diameter hole at its centre.
This plate was fixed to the bottom platen of the test machine (see Figure 3).

The top platen was raised at a cross head displacement rate of 20 mm per minute until

failure.
SJT GJB
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9. OBSERVATIONS

At peak load the anchor head crushed the Rockcote panel beneath leaving a cylindrical
hole of the same diameter as the anchor head for most of the thickness of the
Rockcote panel until a shallow cone broke out of the inside face as shown in Figure 1
and Figure 2.

SJT

Figure 3 Test setup
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RESULTS

The characteristic strength, determined using the procedure outlined in BRANZ
Evaluation method EM1 [4] as shown in Appendix A, was 1.268 kN. The design
strength of the Rockcote anchor fixing is taken as 0.7 times the characteristic strength
= 0.7 x 1.268 = 0.888 kN where 0.7 is the strength reduction factor which was taken
from Section 2.5 of NZS 3603:1993 Timber Structures Standard for “other fasteners”.
For anchor spacing of 300 mm and a stud spacing of 600 mm, this gives a design
differential pressure of 0.888/(0.6 x 0.3) = 4.93 kPa. Note, this only considers the fixing
strength and not the ability of the sheet to span between fixings nor the required stud
strength.

A typical load deflection plot from the pullout tests is given in Figure 4.

The analysis given below is only applicable to the exterior walls of buildings which fall
within the scope of NZS 3604[1]. It assumes:

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.

For design to NZS 3604, serviceability limit state is not a design criteria.

NZS 3604 wind loadings are based on NZS 4203:1992[2]. The basic ultimate wind
pressure, g, is given by Eq 5.5.1 of NZS 4203 as:

q. = 0.6V,” (pascals)

The ultimate limit state design external wind pressure on the walls of a building, pe,
from Eq 5.6.3 of NZS 4203 is given by:

Pe = CpeKaKLquz

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) and generally
K, = 1.0.

Substituting these values gives: p. = 1.3, within 0.5a of a corner.

The internal pressure, p;, has been taken to be zero as discussed in the assumptions
listed above. Thus, the ultimate design wind speed is calculated from:

V.2 (pascals) = 4930/(1.3 x 0.6), giving V, = 79.5 m/sec.  ........ (1)

If the cladding is used for a fully lined building in a Very High wind zone the basic
ultimate limit state wind pressure = 1.50 kPa (from Shelton, [3]). From NZS 4203:1992
the serviceability limit state (SLS) basic wind pressure = (8'—;: )2 x 1.5 =0.976 kPa. The

corresponding SLS design differential pressure for lined buildings complying with
NZS 3604 = 1.3 x 0.976 = 1.27 kPa. For fasteners at 600 x 300 mm spacing, this
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represents a force of 1.27 x 0.6 x 0.3 = 0.229 kN. From Figure 4 fasteners will displace
0.461 mm at this load. It is possible that slight plaster cracking may occur at this
serviceability level wind load displacement.
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Figure 4. Typical plot of load versus displacement

BRANZ TEST ST0793/3

BRANZ test report ST0793/3 has shown satisfactory performance of a complete wall
panel under face load pressures. There was no failure of the cladding or cladding
fixings during the test for which the maximum applied pressure was 6.4 kPa. Thus, the
cladding in this test had the ability to span between fixings at this pressure. Using a
factor for variability of 1.5, a design wall pressure of 6.4/1.5 = 4.32 kPa was derived in
BRANZ test report ST0793/3.

Substituting the design pressure of 4.32 kPa into egn (1) above gives a lower design
wind speed:

V.? (pascals) = 4320/(1.3 x 0.6), giving V, = 74.4 m/sec.  ........ D

As the design ultimate limit state wind speed for Very High wind zones, as stipulated in
NZS 3604, is 50 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
Very High for stud spacing up to 600 mm and fastener spacing along the studs not
exceeding 300 mm.
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9. CONCLUSIONS

The conclusions in the following paragraph are based on the results of the fastener
pullout tests and the face load pressure test of BRANZ test ST0793/3. They require the
wall framing to also be designed for the stipulated wind speeds and pressures. The
building must be internally lined. The anchors are at maximum centres of 600 mm in
the horizontal direction and 300 mm in the vertical direction.

The Rockcote Cavity System, when fixed as described herein, may be used as exterior
wall cladding in NZS 3604 type construction for all wind zones up to and including
“Very High”. It can resist an ultimate limit state differential wind pressure across the
cladding up to 4.32 kPa for all buildings fixing the cladding as described herein.
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Appendix Test results
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1.837 kN
0.252 kN
0.1374

Calculation of Characteristic Strength for Ultimate Limit State Design
The characteristic strength determined from BRANZ Evaluation Method EM1

Rk = (1- 2.7V/n0'5) P0.05
where

Po.os = Fifth percentile of the measured data 1.420
= mean - 1.65 x standard deviation

n = number of samples 12

v = coefficient of variation (CoV) 0.1374

Thus
Rk = Characteri

stic Strength = 1.268 | kN
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