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Engineering Report
AS/NZS 2699.1:2000 Structural Capacity Compliance:
Super Stubbie Face-Fixed Brick Tie

Figure 1: Super Stubbie Masonry Veneer Tie (Credit: Super Stubbie)

1. Summary

This Engineering Report provides confirmation of compliance of the Super Stubbie Face-Fixed
Brick Tie to AS/NZS 2699.1 Built-in components for masonry construction — Part 1: Wall ties,
Section 2.7 Structural performance — strength and stiffness.

The Super Stubbie Brick Tie (Figure 1) is a face-fixed masonry veneer tie for fixing to timber
and steel studs. The tie is produced from galvanized sheet steel and is supplied with a pre-
installed screw as the fixing mechanism. Refer to Super Stubbie Drawing No. 19186101
Revision No. 2 for specifications.

Structural testing in accordance with AS/NZS 2699.1 Appendix B Method for the determination
of the strength of Type A ties was carried out by The University of Newcastle, Discipline of Civil,
Surveying and Environmental Engineering, described in the following reports:

1. Project No. A/709_1- Prototype 1, timber frame
2. Project No.A/709_2— Prototype 1, metal frame
3. Project No. A/726 — Prototype 2, timber frame

The outcome of those tests and the engineering assessment in this report is a classification of:

TYPE A - LIGHT DUTY
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2. AS/NZS 2699.1 Appendix B Testing

The minimum characteristic strength of Type A veneer ties (Clause 2.7) is shown in Table 1.

Table 1: Minimum Requirements

MIMIMUM CHARACTERISTIC STRENGTH (kN)
CLASSIFICATION
TENSION COMPRESSION
LIGHT DUTY 0.20 0.24
MEDIUM DUTY 0.40 0.48
HEAVY DUTY 1.00 1.20

The minimum characteristic strength is calculated from a set of individual test results from
specimens of the same specification and construction. An individual result is the maximum
force to failure with an upper bound limit of force at a maximum displacement of 1.5mm.

The first set of tests, carried out on Prototype 1 Super Stubbie ties, had characteristic strength
as shown in Table 2.

Table 2: Prototype 1 Results

CHARACTERISTIC STRENGTH (kN)
TEST TYPE
TENSION COMPRESSION
TIMBER FRAME 0.18 0.48
METAL FRAME 0.11 0.16

Notes: The metal frame sections used in the test were lipped C 75 x 32 x 0.75mm G550.
The timber frame sections were supplied by the testing facility.

The values were governed by the displacement limit and did not meet the minimum
requirements for even light duty classification. Consequently, the Super Stubbie tie was
improved for enhanced stiffness (Prototype 2) and the second set of tests had characteristic
strength as shown in Table 3.

Table 3: Prototype 2 Results

CHARACTERISTIC STRENGTH (kN)
TEST TYPE
TENSION COMPRESSION
TIMBER FRAME 0.37 0.76

Note: The timber frame sections were supplied by the testing facility.

The values for the Prototype 2 version of the Super Stubbie tie exceeded the minimum
requirements for Type A — Light duty with timber frames. Refer to Section 3 for assessment of
adequacy for metal frames.

3. Structural Engineering Assessment - Metal Frames

The AS/NZS 2699.1 Appendix B test method involves fabrication of the tie connected to a
450 mm length of stud and embedded in a brick couplet. See Figure 2 for the arrangement in
Project A/709_2.
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Figure 2: Metal Stud Test Configuration (Photo credit: Goran Simundic)

A characteristic of metal framing with face-fixed ties is the flexibility of the flange element
which contributes to the overall displacement in the test. That is a limitation compared to the
same tie used with timber sections when tested this way.

Engineering calculations were carried out to evaluate the relative stiffness of various steel
sections and the effect of tie location on the flange, relative to the web element of the stud
section. The results of testing on Prototype 2 specimens informed a ‘reserve displacement’
available above the minimum characteristic strength of 0.20 kN tension and 0.24 kN
compression. The allowable deflection of the stud flange was limited to this ‘reserve
displacement’ at a load equivalent to the minimum characteristic strength values.

The detailing limitations provided in Table 4 are the outcome of that assessment and must be
adhered to in order to satisfy the Type A - Light Duty classification. Figure 3 shows the
designation of metal stud elements.
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Figure 3: Metal Stud Elements
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Table 4: Metal Frame Limitations

METAL STUD SECTION SPECIFICATION LIMITATION
Generally No part of either edge of the tie shall overhang the flange
0.6mm BMT G550 lipped C-section Tie must be located at the web
0.75 mm BMT G550 lipped C-section Tie must be located no greater than 10 mm from the web
1.0 mm BMT G500 lipped C-section No restriction beyond general
Min. 1.15 mm BMT G300 lipped C-section No restriction beyond general
Un-lipped C-sections > 0.75 mm BMT Tie must be located at the web

Notes: Metal studs are cold-formed steel C sections in accordance with AS/NZS 4600.
The position of the tie relative to the web is from the nearest edge of the tie.

4. Structural Specification Notes

1. Super Stubbie ties are to be detailed for use in masonry veneer construction in accordance
with the requirements of AS 3700, AS 4773.1 and AS 4773.2 for TYPE A — LIGHT DUTY tie
classification.

2. Framing must be designed and detailed in accordance with the requirements of:
a. AS1720.1 and AS 1684 for timber.
b. AS/NZS 4600 and NASH Standards for metal.

3. Screws shall comply with the requirements of AS 3566.1 and AS 3566.2.

5. Limitations, Exclusions and Responsibilities

This report provides a general design specification for applications within the scope. It is valid
for the 2019 edition of the National Construction Code and standards referenced therein.

Excludes compliance with AS/NZS 2699.1 Clause 2.4 Durability and Clause 2.5 Resistance to
water transfer. The client is responsible for ensuring product performance requirements not
specified in this report are met.

Any deviations from, changes to, or substitution of, any material or component specified in
this report is outside the scope. It is the client’s responsibility to maintain compliance of the
products within acceptable specification limits for the tested products described in this report.

Certification of project design and installation is outside the scope of this report. That is the
responsibility of the building contractor, the appropriate project consultants and installers.

6. References

AS 1684:2010 Residential timber-framed construction [series]
AS 1720.1:2010 Timber structures — Part 1: Design methods
AS/NZS 2699.1:2000 Built-in components for masonry construction — Part 1: Wall ties

AS 3566.1:2002(R2015) Self-drilling screws for the building and construction industries — Part
1: General requirements and mechanical properties

AS 3566.2:2002 Self-drilling screws for the building and construction industries — Part 2:
Corrosion resistance requirements

AS 3700:2018 Masonry structures
AS/NZS 4600:2018 Cold-formed steel structures
AS 4773.1:2015 Masonry in small buildings — Part 1: Design
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AS 4773.1:2015 Masonry in small buildings — Part 2: Construction

NASH — Handbook — Design of Residential and Low-Rise Steel Framing

NASH Standard Part 1 — Residential and Low-Rise Steel Framing — Design criteria
NASH Standard Part 2 — Residential and Low-Rise Steel Framing — Design solutions

NCC 2019 Building Code of Australia — Volume One National Construction Code, Volume
One, Class 2 to Class 9 Buildings, Australian Building Codes Board, 2019

NCC 2019 Building Code of Australia — Volume Two National Construction Code, Volume
Two, Class 1 and Class 10a Buildings, Australian Building Codes Board, 2019

Super Stubbie Drawing No. 19186101, Revision No. 2, 15/09/2019
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Masonry Wall Ties Testing (Super Stubbie Veneer Wall Ties for Timber Frame Construction),
Project No. A/709_1, August 2019

The University of Newcastle, Discipline of Civil, Surveying and Environmental Engineering
Masonry Wall Ties Testing (Super Stubbie Veneer Wall Ties for Metal Frame Construction),
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Please contact the undersigned if you have any queries regarding this document.
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