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October 2005 Bi-Monthly Electronic Update

Welcome to the October ELECTRONIC BLUEPRINT Bi-monthly Electronic Update, providing
Architects, Engineers and Builders with up-to-date information about changes in the building

industry.
e Feature Articles
Architects - What is happening to Product Certification?
Engineers - What is happening to the Retaining Wall design standard?
Builders - What is happening to Australian Standards for Residential Pavements?

e Changes to Australian Standards
This is a list of current Changes to Australian Standards affecting building construction.

e Forum

The Forum provides an opportunity for Architects, Engineers and Builders to raise questions
and voice comment on technical matters. ELECTRONIC BLUEPRINT will forward comments
to the relevant Technical Committees of Standards Australia for consideration.

Distance Learning Packages
The ELECTRONIC BLUEPRINT Distance Learning Packages provide Architects, Engineers
and Builders with the opportunity to upgrade their Continuing Professional Development and
obtain the required CPD points.

Product Directory

The Product Directory enables specifiers and purchasers to quickly access a list of building
products that comply with the specific requirements of the ELECTRONIC BLUEPRINT.

e ELECTRONIC BLUEPRINT Section Update (See Attachements)

In this issue:

A complete & EDITABLE UPDATE of ELECTRONIC BLUEPRINT Section 4 - Retaining
Walls, with all relevant modifications to specifications, supplied as a Microsoft Word document
for direct addition to your existing specifications and files. INCLUDED AS AN ATTACHEMENT.

We hope you find this to be a useful and informative service and welcome your feedback.

Rod Johnston
Principal Author

Karen Bloomfield
Specification Manager

To cease receiving these newsletter please email us at info@electronicblueprint.com.au . Email addresses are never sold
nor used for reasons other than ELECTRONIC BLUEPRINT notification and information.

Design Detail & Deliver Pty Ltd Trading as ELECTRONIC BLUEPRINT ABN 31 088 338 532 Inc in NSW

49A Parklands Road, Mt Colah NSW 2079, Australia www.electronicblueprint.com.au

Phone: +61 2 4360 2255 Fax:+61 2 4360 2256 email: info@electronicblueprint.com.au

D05103101-1 October 2005 Bi-Monthly Electronic Update Approved : Rod Johnston 31/10/05

Page 1


http://www.electronicblueprint.com.au/
http://www.electronicblueprint.com.au/
mailto:info@electronicblueprint.com.au

Architects - What is happening to Product Certification?

Complex changes to Building Regulations and Australian Standards have led to a situation where
Architects, Inspectors, Local Authorities and Private Certifying Authorities can no longer be confident
that particular building products are capable of achieving the performance specified in the BCA
(Building Code of Australia).

One response has been the introduction of the CodeMark Scheme by the ABCB (Australian Building
Codes Board). The scheme involves the accreditation of Third Party Certifiers to issue Certificates of
Conformity for the suitability of building products in specified applications. The accreditation is the
responsibility of JAS-ANZ (Joint Accreditation System of Australia and New Zealand).

CodeMark certification requires the holder to have “effective control” over the manufacture, testing,
packaging, branding, delivery, installation and commissioning of the particular products. Whilst most
of these may be achieved by well managed companies operating with effective quality assurance
systems, the installation and commissioning aspects offer a particular challenge to manufacturers and
suppliers.

ELECTRONIC BLUEPRINT works closely with CMS, Quasar Management Services, Mahaffey
Associates and Global-Mark to provide a comprehensive service of product development,
assessment, specification, testing and certification, aimed at ensuring that the most appropriate
building products are correctly documented and available to the market.

Architects and designers should ensure that products are correctly specified and detailed to reflect the
particular requirements. Guidance is available on the ELECTRONIC BLUEPRINT web site or the
complimentary CD circulated regularly. These documents will reflect the CodeMark status where
applicable.

Further details on the CodeMark system are available from the ABCB www.abcb.gov.au or from
ELECTRONIC BLUEPRINT.

For further information on this topic, or for relevant Continuing Professional Development Distance
Learning Packages (suitable for CPD points), please contact ELECTRONIC BLUEPRINT by email
info@electronicblueprint.com.au.
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Engineers - What is happening to the Retaining Wall design standard?

In 2002, Standards Australia published AS 4678 Earth retaining structures, to standardise the design
and construction of various earth retaining structures, including cantilevered-stem gravity walls,
reinforced soil structures, dry-stacked gravity walls, cantilevered post retaining walls, gabions, boulder
walls and the like. The standard is relavant to retaining walls built of any of the common materials -
concrete, masonry, steel or timber.

AS 4678 adopted limit state methods and partial factors on loads and materials for the design of
retaining walls, thus providing a powerful tool that enables designers to consider the risks associated
with each of the components and the level of control. As AS 4678 is used more widely, a few
modifications are becoming necessary. These will be addressed in a revised version of AS 4678,
expected during 2006.

e Experience indicates that the combination of AS4678 load factors and material factors,
together with common analysis assupmtions, leads to the “forward sliding” as the major design
criterion, more often than “overturning”. This is a considerable shift in emphasis from previous
design situations, and an issue that must be addressed.

e When first published, AS 4678 was aligned with load factors in the previous loading standards.
With the publication of AS/NZS 1170 Parts 0 to 3, the load factors in AS 4678 should be
reviewed and the standard calibrated to align with the new loading standards.

e The publication of AS 1170.4 Earthquake actions in Australia in 2006 will necessitate a review
of AS 4678 Appendix |, and a change in the general approach of classiffing retaining walls for
eathquake risk. However, it isnot anticipated that this will lead to major practical changes in
design.

Various industry associations and suppliers have produced design manuals and computer software for
the purposes of designing retaining walls to AS 4678. In particular, the Concrete Masonry Association
of Australia has three design manuals MA51, MA52 and MA53, setting out an appropriate design
methodology for reinforced masonry cantilever gravity walls, segmental concrete reinforced soil
structures and segmantal concrete gravity walls.

The ELECTRONIC BLUEPRINT provides a Distance Learning Package, explaining the use of AS
4678 and the various industry documents based on it. Over the next few months, additional training
packages will be produced, dealing specifically with the issues highlighted in this Electronic Update.

For further information on this topic, or for relevant Continuing Professional Development Distance
Learning Packages (suitable for CPD points), please contact ELECTRONIC BLUEPRINT by email
info@electronicblueprint.com.au.
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Builders - What is happening to Australian Standards for Residential
Pavements?

AS 3727 Residenial pavements is the relevant Australian Standard for the design and construction of
concrete, asphalt, bituminous spray-seal and segmental pavements around houses, home units,
apartments, cluster housing developments and the like.

The Standard sets out:

e The performance requirements of residential pavements, including
= Cracking, Subsidence and Stepping
= Chipping and Spalling
» Slip Resistance
= Ponding

e A means of classifying the site and determining the required depth of base and quality of
surfacing.

e Construction requirements and details.

The site classification used for pavement design is the same as that used in AS 2870 Residential
slabs and footings, and is based on the reactivity of the soil. AS 3727 provides simple standard
designs for Class A, S, M and H sites, subject to “Light” and “Medium” traffic. This enables the rapid
design of the base thickness from information commonly available on the structural engineer's
drawings. However, the approach should be treated with caution. If there has been soil fill placed on
the site under the proposed pavement, then the classification should be treated as a “fill site” and the
base thickness would need to be increased. The foundation should also be thoroughly compacted in
this situation.

Currently AS 3727 is being reviewed and revised, and will be published as part of a suite of Standards
covering all types of pavement, from residential pavement, though streets to commercial and industrial
pavements.

For further information on this topic, or for relevant Continuing Professional Development Distance
Learning Packages (suitable for CPD points), please contact ELECTRONIC BLUEPRINT by email
info@electronicblueprint.com.au.
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Changes to Australian Standards

New Standard Superseded Standard

AS 1905.1 — 2005 Components for the protection of openings in fire
resistant walls — Fire resistant doorsets

AS 1905.2 — 2005 Components for the protection of openings in fire
resistant walls — Fire resistant roller shutters

AS 4072.1 — 2005 Components for the protection of openings in fire
resistant separating elements — Service penetrations and control joints

AS 1357.1 — 2004/Amdt 1 — 2005 Valves primarily for use in heated Draft Standard DR 04565
water systems — Protection valves

AS 1357.2 —2005 Valves primarily for use in heated water systems — Draft Standard DR 05265 CP
Control valves

ATS 5200.006 — 2005 Technical Specification for plumbing and ATS 5200.006 - 2004
drainage products — Reflux valves — Sewerage

ATS 5200.460 — 2005 Technical Specification for plumbing and ATS 5200.460 - 2004

drainage products — Grey water diversion device (GWDD)

AS 4786.2 — 2005 Timber flooring — Sanding and finishing

ATS 5200.050 — 2005 Technical Specification for plumbing and
drainage products — Prefabricated bathroom modules

ATS 5200.051 — 2005 Technical Specification for plumbing and
drainage products —Bidet douche seats

ATS 5200.420 — 2005 Technical Specification for plumbing and
drainage products — Tap-priming valves

These changes are reflected in the next version of the ELECTRONIC BLUEPRINT , which will be
distributed shortly. For more information on changes to Australian Standards, visit SAl Global at
www.standards.com.au.

Forum

The Forum provides an opportunity for Architects, Engineers and Builders to raise questions and voice
comment on technical matters. ELECTRONIC BLUEPRINT will circulate the comments electronically,
and will, where appropriate, communicate them to the relevant Technical Committees of Standards
Australia for consideration. Names will not be published unless requested by the writer. The
comments and questions raised in this Forum are not necessarily those of the Electronic Blueprint or
its staff. Where appropriate, Editor's comments have been added.

To add you comments and questions, click here, and fill in the Contact Form. Space providing, your
comments will be published in the next Bi-monthly Up-date.

What is the appropriate sealant for reinforced single leaf concrete blockwork houses?
Architect (Sydney)

Editor's Comment
Single leaf masonry must be correctly reinforced in accordance with AS 3700 Section 12, to avoid
cracking and leakage. AS 3700-2001 Clause 12.7.2.1 states
a) Where a habitable room has an external wall of single-leaf masonry that is not
sheltered from rain, the single-leaf masonry shall be protected on the outside face with
a suitable weather-resistant coating in accordance with AS/NZS 2311....

The following weather-resistant coating systems are deemed to be satisfactory:
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@) Three coats of 100% acrylic-based exterior quality paint. The first coat shall be
worked thoroughly into the texture of the masonry by brush to ensure complete
coverage of all voids and irregularities in accordance with AS/NZS 2311.

A first coat of waterproof cement paint worked into the surface, over-coated with
two coats of 100% acrylic based paint in accordance with AS/NZS 2311.

(b) If the masonry texture and jointing are to be obscured, the walls can be
rendered with a proprietary cement-based high-build waterproof render,
followed by an elastomeric acrylic polymer coating.

Reliance on clear sealant to weather-proof single leaf masonry is not recommenced. If a natural colour
finish is required, the masonry should be protected by a verandah awning. Alternatively, it should be
cavity or veneer construction, or should incorporate a waterproof membrane properly flashed to drain
through weepholes.

Sealing and draining the fill behind retaining walls.
Geotechnical Engineer — Sydney

Comment (Paraphrased by Editor)
Engineering details for retaining walls, should incorporate the following:

o Details should show adequate thickness of a compacted clay layer, to provide surface sealing
in accordance with AS 4678.

e There should be adequate surface drainage complying with AS 4678.

¢ Drainage pipes must be surrounded by adequate thickness of drainage gravel, suitably
protected in a geosynthetic envelope. The use of a sock is often counterproductive.

e Engineer’s drawings of the shape of the drainage fill to reflect practical limitations of how it is to
be places, e.g. reflect the angle of repose of he various layers.

e The correct terminology for the manufactured drainage medium is “geosynthetic”, or more
specifically, “geotextile”.

e Geotextiles should not be hydrophobic, and must be capable of passing water freely.
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Distance Learning Packages

The ELECTRONIC BLUEPRINT Distance Learning Packages provide Architects, Engineers and
Builders with the opportunity to upgrade their Continuing Professional Development and obtain the
required CPD points.

ELECTRONIC BLUEPRINT Distance Learning Courses are designed with currency as our main goal.
What does this mean? It means that apart from ensuring our technical content is researched and
written by leaders in the field, we aim to provide information that keeps you abreast of the industry
changes as they are happening. This service is followed up with a Bi-monthly Electronic update and
distribution of the ELECTRONIC BLUEPRINT CD.

The following pages outline the current list of Distance Learning Package Modules available through
the ELECTRONIC BLUEPRINT.

Description of Type Codes
Module Type Codes are made up of Duration and Level of Complexity.

Modules are broken into three Levels of Complexity:

B signifies ‘Building Modules’ — Providing Details, Background, and Construction Inspections.
D signifies ‘Design Modules’ — These provide Specifications, Details and Concepts.

E signifies ‘Engineering Modules’ — These generally involve complex design calculations and
engineering detailing.

Duration code is a ranking to account for the overall completion time including run time, research,
assignment, tutor communication etc.

Use the following tables to work out individual module cost and CPD points gained, e.g. Design &
Construction of Earth Retaining Structures with type code D4 (Design / Duration Code 4) costs $200
and gains 12 CPD points upon successful completion.

Module Costs _ )
CPD Points Gained

B D E
2 [$100 B __ L E
2 | 6 points
4 $200 | $300 4 12 points | 16 points
6 $300 | $400 6 18 points | 24 points
ABOUT THE MODULES AND PACKAGES
Format

Each presentation is a Power Point presentation on CD, complete with audio facility.

Support facilities include the ELECTRONIC BLUEPRINT CD & web site, and email communication with
your tutor.

CPD Point Accrual

These courses have been approved by the NSW Office of Fair Trading for the accrual of CPD points.
CPD points have been based on the overall completion time for the module or package. In order to
receive your Certificate of Completion and CPD points, you must complete and return the “Open
Book” assignment, which is set at the end of the presentation and addresses key points of learning.

Points awarded for each unit have been based on 5 points per hour for Builders (NSW).
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Architects and Engineers can work out their CPD Points accrued based on
e 2 points per hour for Architects, and

e ‘hour-for- hour’, for Engineers.

Please note that Building (B) Modules may only be purchased alongside an A or E module

An order form is located at the end of this document however for immediate help please email

sales@electronicblueprint.com.au

Modules Available — October 2005

OFT Section Type Module Content
Approval Code
Code
0 — General Design D4 Embodied Energy and Sustainability
Considerations
D4 Colour, Solar Absorptance & Reflectivity
Rpa5fl97 D4 Issues in Sustainability — Residential
Construction
Rpa5zy99 E4 AS 1170.4 Earthquake loadings
1 — Site Establishment B2 Inspections & Tests
D4 Site Inspection General
2 — Earthworks & B2 Inspections & Tests
Drainage
D4 Earthworks & Drainage General
3 — Concrete B2 Inspections & Tests
D4 Concrete General
E4 Concrete Advanced
4 — Retaining Walls B2 Inspections & Tests
Rpabzy99 D4 Design & Construction of Earth Retaining
Structures
Rpab5zy99 E4 Background & use of AS4678 Earth retaining
structures
Rpabzy99 E4 Design of Segmental Concrete Gravity
Retaining Walls
Rpab5zy99 E4 Design of Segmental Concrete Reinforced
Soils Retaining Walls
Rpabzy99 E4 Design of Reinforced Concrete Masonry
Cantilever Retaining Walls
5 — Drainage & Plumbing | B2 Inspections & Tests
D4 Drainage & Plumbing General
6 — Windows, Doors & B2 Inspections & Tests
Glazing
D4 Windows, Doors & Glazing General
7 — Structural Steel Work | B2 Inspections & Tests
D4 Structural Steel Work General
8 — Wall, Roof & Floor B2 Inspections & Tests
Framing
D4 Wall, Roof & Floor Framing General
9 — Carpentry & Joinery B2 Inspections & Tests
D4 Carpentry & Joinery General
10 — Roof Cladding B2 Inspections & Tests
D4 Roof Cladding General
11 — Roof Plumbing B2 Inspections & Tests
D4 Roof Plumbing General
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12 - Masonry B2 Inspections & Tests
Rpabzy99 D4 Design Considerations
Rpa5zy99 D4 Acoustic Performance of Masonry
Rpab5zy99 D4 Residential Masonry Details
D4 Salt Damp in Concrete & Masonry
Rpa5zy99 D4 Sustainability of Clay Brickwork
Rpabzy99 D4 Thermal Performance of Masonry
Rpa5zy99 E4 Residential Masonry Control of Cracking
Rpab5zy99 E4 Masonry Design for AS 1170.4 Earthquake
Loadings
E4 Compressive Strength & Vertical Load
E4 Fire Performance of Masonry
Rpab5zy99 E4 House Design to AS 3700
Rpa5zy99 E4 Multi — Unit Design
Rpabzy99 E4 Reinforced Concrete Masonry Houses
13 — Ceiling & Wall B2 Inspections & Tests
Lining
D4 Ceiling & Wall Lining General
14 — Insulation B2 Inspections & Tests
Rpa5fl97 D4 Specifications for Insulated Roof, Wall & Floor
Systems
Rpa5fl97 D4 Thermal Insulation of Buildings
15 — Floor & Wall Tiling B2 Inspections & Tests
D4 Tiling General
Rpa5wh73 D4 Issues in Measuring Slip Resistance
Rpa5wh73 D4 Measuring Slip Resistance of New Pedestrian
Surfaces to AS/NZS 4586
Rpa5wh73 D4 Measuring Slip Resistance of Existing
Pedestrian Surfaces to AS/NZS 4663
Rpa5wh73 D4 Slip Resistance Specifications
Rpabwh73 D4 Maintaining Slip Resistance
16 — Electrical B2 Inspections & Tests
Installation
D4 Electrical Installation General
17 — Kitchen B2 Inspections & Tests
D4 Kitchen General
18 — Vehicular Doors B2 Inspections & Tests
D4 Vehicular Doors General
19 - Painting B2 Inspections & Tests
D4 Painting General
20 — Resilient Floor B2 Inspections & Tests
Coverings
D4 Resilient Floor Coverings General
21 — Carpets & Soft B2 Inspections & Tests
Furnishings
D4 Carpets & Soft Furnishings General
22 — Windows & Door B2 Inspections & Tests
Shutters
D4 Windows & Door Shutters General
23 — Mechanical B2 Inspections & Tests
Ventilation & Services
D4 Mechanical Ventilation & Services General
24 — Cleaning (Package) | B2 Inspections & Tests
Rpabzy99 | (Package) D4 Occurrence of Efflorescence
Rpa5zy99 Prevention of Efflorescence
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Rpa5zy99 Removing Efflorescence
Rpabzy99 High Pressure Water Jet Cleaning
Rpa5zy99 Cleaning Pedestrian Surfaces
25 - Landscaping B2 Inspections & Tests
D4 Landscaping General
26 - Fencing B2 Inspections & Tests
D4 Fencing General
27 - Paving B2 Inspections & Tests
D4 Paving General
D4 Issues in Measuring Slip Resistance
Rpa5wh73 D4 Measuring Slip Resistance of New Pedestrian
Surfaces to AS/NZS 4586
Rpa5wh73 D4 Measuring Slip Resistance of Existing
Pedestrian Surfaces to AS/NZS 4663
Rpa5wh73 D4 Slip Resistance Specifications
Rpa5wh73 D4 Maintaining Slip Resistance
Rpa5wh73 | (Package) E6 Design of Residential Pavements using AS
3727
Rpa5wh73 Specification & Details for Concrete
Residential Pavements
Rpa5wh73 Specification & Details for Asphalt Residential
Pavements
Rpa5wh73 Specification & Details for Bitumen Spray Seal
Residential Pavements
Rpa5wh73 Specification & Details for Segmental
Residential Pavements
Rpa5wh73 Design & Specification of Permeable
Pavements
28 — Metalwork & B2 Inspections & Tests
Balustrades
D4 Metalwork & Balustrades General
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ELECTRONIC BLUEPRINT Distance Learning Packages - ORDER FORM

(To access this order form please print PAGE 11)

OFT Approval Section Type | Module Content Cost
Code Code
(where
appropriate)
Total

Please post my ELECTRONIC BLUEPRINT Distance Learning Package to:

Company NAME.........ovviiieie e Licence number................o.....
Postal
AAAIESS ... ettt e et e e e e

e My cheque/money order (made payable to Quasar Management Services)
for the amount of $ (inc. GST) is enclosed

Please allow 14 — 21 days delivery time for all packages

Contact us: web: www.electronicblueprint.com.au
email: info@electronicblueprint.com.au

We supply Bi-monthly Electronic Updates of important changes relating to the industry.
This is a free email service aimed at keeping industry professionals abreast of pertinent developments.

[] Please indicate if you do not wish to receive Electronic Blueprint Bi-Monthly Electronic Updates

The following people have also requested to receive Bi-Monthly Electronic Updates.
Email addreSSes: ..ouieiiie e e

Please post this order form to:

ELECTRONIC BLUEPRINT
Distance Learning Packages
49A Parklands Road, Mt Colah
NSW 2079, Australia

Phone: +61 2 4360 2255
Fax: +61 2 4360 2256
Email: info@electronicblueprint.com.au

ACN 31 088 338532 Inc in NSW
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The Product Directory enables specifiers and purchasers to quickly access a list of building
products that comply with the specific requirements of the ELECTRONIC BLUEPRINT.

Supplier Product Details oy
Helifix (Australia) Pty Ltd Products to repair cracked or damaged brickwork Section 12
www.helifix.com.au
Abey Australia Pty Ltd Wall ties for all environments, including stainless steel cavity ties for use in Section 12
www.abey.com.au Marine (R3) and Severe Marine (R4) environments
Stramit Building Products Cold-rolled galvanised steel products complying with AS 4600 Sections
www.stramit.com.au Permanent formwork of cold-rolled steel complying with AS 1538 and AS 1397 3,7, 8,10,

Sheet steel metal roof and wall cladding complying with AS 1397 11

Metal rainwater goods complying with AS 2179.1
C&M Brick Retaining wall systems to meet the requirements of AS 4678; Water-repellent Sections
claudia.tapia@cmbrick.com.au masonry blocks; Concrete block systems, including insulated blocks and acoustic | 4, 12

block systems, to meet the BCA requirements; Segmental pavers for roadways,

driveways, gardens and pool surrounds to meet AS 3727 Residential pavements
Hanson Building Products Retaining wall systems to meet the requirements of AS 4678; Water-repellent Sections
www.hanson.biz masonry blocks; Concrete block systems, including insulated blocks and acoustic | 4,12

block systems, to meet the BCA requirements; Segmental pavers for roadways,

driveways, gardens and pool surrounds to meet AS 3727 Residential pavements

Energy Efficient Masonry Housing Systems
Ancor Loc Earth Systems Ground anchor systems to comply with AS 4678 Earth retaining structures Section 4
www.ancorloc.com.au
Edmonds Adhesive mechanical fastening for ridgecaps for use in cyclonic areas and tested Sections
www.edmonds.com.au in accordance with AS 2050 10, 23

Exhaust fans providing mechanical ventilation in accordance with AS 1668.2

Active sub-floor ventilation for areas of high humidity to aid in the reduction of

termite activity and growth of mould and fungi
Design, Detail, Deliver Pty Ltd Steel mullions for brickwork and blockwork to provide wind and earthquake Sections
sales@electronicblueprint. resistance to the new AS/NZS 1170.2 and AS 1170.4. Resilient ties to comply 7,12
com.au with BCA Vol 1&2 for the separation of leaves of cavity walls to eliminate the

transmission of impact sound
VELUX Australia Pty Ltd Integrated solar hot water design tested and approved in accordance to Australian | Sections
www.VELUX.com.au Standard AS2712,Sun Tunnels ,operable, curb mounted, and fixed skylights to | 5 6 21,

ASA4285, Venetian, pleated and Electric Blockout Blinds 23
Action Tanks (NSW) Rotational moulded polyethylene rainwater tanks, polyethylene above ground and | Sections
www.actiontanks.com.au underground rainwater management systems; stormwater Detention-Retention 2,511
Air Cell Fibre-free, thermo-cellular reflective insulation blanket products, certified to Section 14
www.aircell.com.au AS/NZS 4859.1 and providing a protective vapour, insulation and radiant barrier

: Commercial and domestic continuous flow gas hot water systems-Hydropower, Section 5
Etodbert Bosch (Australia) Pty. Pilot & Electronic ignition, available in natural gas & LPG. All gas hot water
. www.bosch.com.au . .

systems compliant with AS 4552.
Cold Jet Waterless, pressurized carbon dioxide dry ice blasting cleaning system. Non Section 24
www.coldjet.com abrasive, environmentally friendly, fast, no secondary waste residue.
Magnetite — NSW Secondary glazing system. Magnetic seal and insulating acrylic panel capable of Section 6
WWW.magnetite.com.au reducing heat gain or loss through windows by up to 80% and noise by up to 70%.
Allvent Ventilation Products Mechanical fans & ventilation products including axial fans (all size applications), | Section 23
Phone: 02 4966 8499 centrifugal fans, roof-top units, ceiling header box fans, grills & components
Erosion Control Systems Retaining wall systems up to and over 1500mm for both domestic and Section 4
WwWWw.erosioncontrol.com.au commercial applications in accordance with AS 4678 (Including Amendment 1)
Concrete Colour Systems Pigments and systems for resurfacing, colouring and stencilling existing and new | Section 3
w.concretecoloursystems.com.au | concrete surfaces
A.G.P Group Laminated, ‘switchable’ privacy glass to AS 1288; Operable frameless glass Sections
WWW.agpgroup.com.au louvres to AS 1288 & AS1170; Sliding, bi — fold or stackable Slimline Shutters & | 6, 22

Operable metal louvres to AS 1664 & AS 1170; Range of custom build, automatic

revolving doors to AS 4290; High security entry/exit systems.
Raven Product Pty Ltd Sealing Systems, for doors and windows, which are frequently multi-purpose, Section 6

Www.raven.com.au

sealing against a combination of intrusions and leakages including sound (AS
1191), fire (intumescent) & smoke (to AS 1530.4 & AS/NZS 1905.1), rain,
draughts, dust, embers, light insects, vermin, and energy inc. heating & air
conditioning (to AS 4420.4, AS 4420.5, AS 2047, AS 1939, AS 1530.7)..
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Section Update – October 05  


Section 4 – Retaining Walls

SPECIFICATION - RETAINING WALLS


Important Note to Users of this Specification and Associated Drawings


Use of the Specification and Drawings


This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific projects in residential construction. However the design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. In particular, the contents of this specification and the associated drawings are based on Australian Standards and the Building Code of Australia in force at the time of preparation. Architects, engineers and builders should make themselves aware of any changes to these standards and regulations, and should amend the specification and associated drawings accordingly.


Basis of the Specification and Drawings


All building construction must comply with the relevant State Building Regulations, which are set out in the Building Code of Australia (BCA), Volumes 1 and 2. These provide for compliance through:


· Alternative Solutions, or


· Deemed-to-Satisfy Provisions, which may include:


· Acceptable Construction Manuals, and/or


· Acceptable Construction Practice 


In the preparation of these specifications and drawings, the following convention has been adopted.


· Overall compliance with the BCA is required.


· Specifications and drawings rely principally on Australian Standards to provide compliance.


· Where there is no particular Australian Standards provision and the BCA does provide an Acceptable Construction Practice solution, this may be included.


· Where neither AS 3700 nor BCA Acceptable Construction Practice provides solutions, reliance has been made on a combination of current practice, engineering principles and supplier’s information.


Scope


This specification covers #

Australian Standards


All components and installation shall comply with the Building Code of Australia (BCA) and the relevant Australian Standards, including AS 4678, AS 3700, AS 3600, AS 4100, AS 1720 and the standards referred to therein.


Commencement


Work shall commence as soon as practical after, but not before,


(a) the Builder has issued:


· a written order


· the relevant contract drawings, specifications and schedule of work


· written approval of any details provided by the Contractor


 (b) all adjacent earthworks are complete, profiles and benchmarks are established.


Safety And Protection Of Existing Structures


All excavations shall be carried out in a safe manner in accordance with the relevant regulations, to prevent collapse that may endanger life or property. 


In the absence regulations to the contrary, the following may be applied where


· Excavation is performed and remains open only in dry weather,


· There is no significant ground water seepage,


· The excavation remains open for no longer than two weeks,


· The back slope of the natural ground does not exceed 1 vertical in 6 horizontal,  


· Bedding planes do not slope towards the cut, and 


· There are no structures founded within a zone of influence defined by a line from the toe of the cut at 30 degrees for cohesionless material and 45 degrees for other material.

		Natural material

		Maximum height of cut 


m

		Maximum permissible unpropped batter


Vert : Horiz



		Stable rock, sandstone, firm shale etc where bedding planes do not slope towards the excavation

		0 – 3.2

		1 : 0.4



		

		Over 3.2

		Seek advice of Engineer



		Materials with both significant cohesion and friction in its undisturbed natural compacted state

		0 – 2.6

		1 : 0.8



		

		Over 2.6

		Seek advice of Engineer



		Cohesive soils,


e.g. clay, silts

		0 – 2.0

		1 : 1.2



		

		Over 2.0

		Seek advice of Engineer



		Cohesionless soils, e.g. Loose gravel, sand

		0 – 1.4

		1 : 1.6



		

		Over 1.4

		Seek advice  Engineer





In all other cases, the advice of the Engineer shall be sought.


Adjacent structures must be founded either beyond or below the zone of influence. Where there is risk of global slip around a slip plane encompassing the proposed retaining wall or other structures, or where there is risk of inundation by ground water or surface water, retaining wall construction shall not proceed until remedial action has been carried out.


Foundation and Bearing Pad


A qualified and experienced Geotechnical or Civil Engineer shall determine the capacity of the foundation material to resist global slip and to simultaneously support the horizontal and vertical loads, noted in the design schedule annexed to this specification. This shall be assessed when the excavation has revealed the nature and extent of the foundation material. 


Unless varied by the Geotechnical or Civil Engineer, the foundation material shall have the properties set out in the design schedule annexed to this specification.

If the existing foundation material does not have these properties or has insufficient friction angle and cohesion to provide the requisite sliding and bearing capacity, it shall be removed and be replaced with an enlarged bearing pad with the following properties.


Lean-mix concrete


Mass concrete with a compressive strength f’c of not less than 15 MPa; or


Cement-Stabilized Crushed Rock


Crushed rock conforming with the specification below with an additional 5% by mass of GP Portland cement thoroughly mixed, moistened and compacted; or


Compacted Crushed Rock


· Compacted density such that a conservative estimate of the mean is at least 2000 kg/m3

· Effective internal friction angle such that a conservative estimate of the mean is at least 35o 

·   Effective cohesion such that a conservative estimate of the mean is at least 3 kPa.

A well-graded low plasticity crushed rock complying with the following specification is deemed satisfactory for this application.


Nominal Size
20 mm


AS Sieve
% Passing


26.5 mm

100

19.0 mm

95 -100

13.2 mm

78 - 92

9.5 mm

68 - 83

4.75 mm

44 - 64

2.36 mm

29 - 47

425 (m

12 - 20

75 (m 

  2 - 6

Liquid Limit not exceeding 20.


Plasticity Index not exceeding 6.


Compaction shall be by mechanical plate vibrator to a minimum of 100% Standard Compaction. 


Where there are significant variations of foundation material or compaction, soft spots or where there is ponding of ground water, the material shall be removed, replaced and compacted in layers not exceeding 150 mm at a moisture content within 2% of Optimum Moisture Content (OMC) to achieve 100% Standard Compaction.


Trenches and footing excavations shall be dewatered and cleaned prior to placement of drainage material or footings such that no softened or loosened material remains. Place and compact the material in layers not exceeding 150 mm, to make up the levels. The levels beneath the wall shall not be made up with bedding sand or other poorly graded granular material that may permit ground water to permeate under the base of the retaining wall, except where drainage material is specified and an adequate drainage system is designed.


Retained Soil


The retained material shall have the properties set out in the annexure to this specification. If the existing retained material, within an envelope at 45o (1 : 1 batter) from a point 300 mm behind proposed heel of the structure, does not have these properties or has insufficient friction angle and cohesion to remain stable at the design batter, it shall be removed and replaced with a material that is stable. Material with the following properties is deemed to be satisfactory:


· Compacted density such that a conservative estimate of the mean is at least 1900 kg/m3

· Effective internal friction angle such that a conservative estimate of the mean is at least 32o 


· Effective cohesion such that a conservative estimate of the mean is at least 3 kPa.


These properties may be achieved by modification of suitable site materials (as advised by a suitably qualified Geotechnical Engineer) provided the properties are not injurious to any of the other materials in the structure.


SPECIFICATION - REINFORCED SOIL AND GRAVITY RETAINING WALLS


Important Note to Users of this Specification and Associated Drawings


Use of the Specification and Drawings


This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific projects in residential construction. However the design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. In particular, the contents of this specification and the associated drawings are based on Australian Standards and the Building Code of Australia in force at the time of preparation. Architects, engineers and builders should make themselves aware of any changes to these standards and regulations, and should amend the specification and associated drawings accordingly.


Basis of the Specification and Drawings


All building construction must comply with the relevant State Building Regulations, which are set out in the Building Code of Australia (BCA), Volumes 1 and 2. These provide for compliance through:


· Alternative Solutions, or


· Deemed-to-Satisfy Provisions, which may include:


· Acceptable Construction Manuals, and/or


· Acceptable Construction Practice 


In the preparation of these specifications and drawings, the following convention has been adopted.


· Overall compliance with the BCA is required.


· Specifications and drawings rely principally on Australian Standards to provide compliance.


· Where there is no particular Australian Standards provision and the BCA does provide an Acceptable Construction Practice solution, this may be included.


· Where neither AS 3700 nor BCA Acceptable Construction Practice provides solutions, reliance has been made on a combination of current practice, engineering principles and supplier’s information.


Materials


Concrete Retaining Wall Blocks


Unless specified otherwise, concrete blocks shall comply with AS/NZS 4455 and the following requirements:


· Dimensional category DW4


· Salt attack resistance grade of


· General Purpose where salt attack is unlikely


·  Exposure Grade where the retaining wall is in aggressive soils, in areas subject to salt damp or in marine environments


· Minimum characteristic compressive strength shall be 10 MPa for dry-stacked concrete blocks

· Colour and texture shall be within an agreed range


· Concrete blocks shall have efflorescence potential of nil or slight


		Suitable products are:                                                                                                                                            



		Specified requirements

		Complying product reference

		Contact for further details



		Segmental retaining wall blocks




		Anchor Range


Slope Mass  Height x length x depth


Balmoral


14o  12.0  kg  295 x 130 x 203 mm


Balmoral Straight Sided 


14o  13.9   kg  295 x 130 x 203 mm


Windsor


14o  12.2  kg  295 x 130 x 203 mm


Cut Diamond


18o  28.6 kg  395 x 150 x 305 mm


Vertica


4 o  40.0 kg  457 x 200 x 292  mm


Terrace


20 o  13.0 kg  390 x 190 x 190 mm


Tri-Lock


Erosion Control System 




		Hanson Building Products


www.hanson.biz 


Head Office – Stapylton, QLD


Ph:1300 365 565


Sales Centres located at;


Maroochydore


Toowoomba


Gladstone


Townsville


Cairns


Mackay


Rockhampton


Ingleburn


Hobart


Ulverstone


Call 1300 365 565 to be connected to your nearest Hanson Building Products branch


Check the Hanson web site for availability of products and colours for each state


www.hanson.biz





		Segmental retaining wall blocks

		Allan Block Range


Slope Mass  Height x length x depth


AB Junior 


6o  14.7 kg  216 x 200 x 240 mm


AB Aussie & AB Aussie Pitched 


6o  29.4 kg  435 x 200 x 240 mm


AB Three 


3o  31.2 kg  435 x 200 x 305 mm


AB Classic & AB Classic Pitched


6o  31.2 kg  435 x 200 x 305 mm


AB Stones 


12o  31.2 kg  435 x 200 x 305 mm


AB Vertical 


0o    31.2 kg  435 x 200 x 305 mm


Left and right corner units and capping units available


Rockwood Range


Slope Mass  Height x length x depth


Rockwood Straight & Curved


0o  33.5 kg  455 x 200 x 300 mm


7o  33.5 kg  455 x 200 x 300 mm


Wallstone


200 x 150 x 220 mm wall system available as standard or tapered units.


Left and right corner units and capping units available


Hollow units:


Standard 9.7  kg  


Tapered 9.4 kg


Solid  units:


Standard 13.5  kg  


Tapered 12.8 kg




		C&M Brick


264 Keilor Road


North Essendon  Vic  3041


Ph 03 9375 8500


Fax 03 9374 4736


claudia.tapia@cmbrick.com.au 

Sydney 


Ph 02 9822 6822 


Fax 02 9601 7446


Newcastle   


Ph 02 4967 3611


Fax 02 4960 1187


Nowra


Ph 02 4421 3500


Fax 02 4421 3082


Canberra


Ph 02 6239 1255


Fax 02 6280 7284


Melbourne (Campbellfield)


Ph 03 9305 0900


Fax 03 9303 9035


Bendigo


Ph 03 5447 8866


Fax 03 5447 0399


Horsham


Ph 03 5382 5875


Fax 03 5381 1784


Adelaide


Ph 08 8304 2323


Fax 08 8341 1101 






		Segmental retaining wall blocks

		ECS Masonry


Erosion Control Systems Pty Ltd


Slope Mass  Height x length x depth


Pisa Range


Pisa (Solid Straight unit)


7.1o  12.5 kg  150 x 200 x 220 mm


Pisa (Solid Tapered unit)


7.1o  12.0 kg  150 x 200 x 220 mm


Pisa (Hollow Straight unit)


7.1o  9.5 kg  150 x 200 x 220 mm


Pisa (Hollow Tapered unit)


7.1o  9.0 kg  150 x 200 x 220 mm


Left and right corner units and capping units available


Bolderstone Range


Bolderstone 225 Unit & Convex 225


1.4o ,  7.1o , 12.5o  


Split Face 28 kg, Bolstered 27 kg


220 x 440 x 225 mm


Bolderstone 315 Unit & Convex 315


1.4o ,  7.1o , 12.5o  


Split Face 35 kg, Bolstered 34 kg


220 x 440 x 315 mm


Left and right corner units and capping units available


Durahold Range


Durahold 


7.1o   760 kg  305 x 1830 x 610 mm


Left and right corner units and capping units available

		ECS Masonry


Erosion Control Systems Pty Ltd


Phone: 1300 650 195


www.erosioncontrol.com.au





Permeable Blocks For Segmented Gravity Retaining Walls


Permeable concrete blocks for segmented gravity retaining wall blocks shall consist of no-fines concrete with a crushed rock aggregate size of 12 to 20 mm, a characteristic compressive strength greater than 10 MPa and a density between 1600 and 1800 kg/m3, and may include a facing as required.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		No-fines concrete permeable blocks for segmented gravity retaining walls 

		Drainage Blocks

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EBO4011





Concrete Revetment Blocks

Unless specified otherwise, concrete revetment blocks shall comply with AS/NZS 4455 and the following requirements:


· Dimensional category DW4


· Salt attack resistance grade of Exposure Grade 

· Minimum characteristic compressive strength shall be 20 MPa 

		Suitable products are:                                                                                                                                            



		Specified requirements

		Complying product reference

		Contact for further details



		Revetment blocks

		ECS Masonry


Erosion Control Systems Pty Ltd


Slope Mass  Height x length x depth


Terrafix T45 


610 x 152 x 114 mm

		ECS Masonry


Erosion Control Systems Pty Ltd


Phone: 1300 650 195


www.erosioncontrol.com.au





Drainage Pipe


The drainage pipe shall be a 100 mm diameter slotted PVC agricultural pipe. 


Depending on the volume of groundwater expected, assessed by the Engineer at the time of construction, a geotextile sock may be required. 


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Slotted PVC agricultural pipe with geotextile sock

		Megaflow

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04021





Drainage Fill


Drainage fill material shall be GP (poorly graded gravel) single sized gravel of nominal size 10 mm to 20 mm complying with the following specification.


Sieve

Percent Passing


26.5 mm

100

19.0 mm

70 - 100

13.2 mm

  0 - 100

9.52 mm

  0 


Infill Material


No-fines Concrete Infill


No-fines concrete infill placed behind retaining walls shall be free-draining, allowing water to pass readily through it to the drainage system. In its unhardened state, no-fines concrete shall have low slump and shall not exert a lateral pressure in excess 4 kPa per metre depth on the retaining wall facing restraining it. No-fines concrete used to provide enhanced stability to a retaining wall shall have a bulk density not less than 1800 kg./m3. No-fines concrete shall form a coherent mass, capable of adhering to the retaining wall facing.


No-fines concrete meeting the following specification is deemed satisfactory for this application.


· Aggregate to GP cement ratio shall be not greater than 6 : 1 (by volume).


· Aggregate shall be GP (poorly graded) nominal 20 mm crushed rock aggregate (with all particles in the range 12 mm to 20 mm).


· Compressive strength shall be not less than 10 MPa.


Soil Infill


Where used, soil infill shall meet the following specification:


· Compacted density angle such that a conservative estimate of the mean is at least 2000  kg/m3

· Effective internal friction angle such that a conservative estimate of the mean is at least 35o 


· GW (well-graded gravel) or SW (well-graded sand) 

· These properties may not be achieved by the inclusion of cement or lime in site material.


· pH (for polyester geogrids) between 4 and 9

· Plasticity Index shall not exceed 12%.


· Liquid Limit shall not exceed 30%.


· Coefficient of uniformity = D60/D10 shall exceed 5, where D6o and D10 are the equivalent sizes in millimetres as interpolated from the particle size distribution curve through which 60% and 10% of the material passes respectively.


· Grading within the following range:


Sieve

Percent Passing


26.0 mm

100



19.0 mm

40 - 100

13.2 mm

30 - 100

9.5 mm

25 - 100

6.70 mm

22 - 100

4.76 mm

18 - 100

2.36 mm

15 -  85

1.18 mm

12 -  70

600 microns
10 -  55

300 microns
 6 -  40

150 microns
 3 -  26

 75 microns
 0 -  15

   2 microns
 0 


Geosynthetic Filter Fabric


Geosynthetic filter fabrics shall be of a material which:


· is not hydrophobic


· permits water to pass freely


· does not permit fine material to enter the drainage layer


· has sufficient strength to resist tearing during the placing and back-filling operations


· has the following specified properties.


For use behind retaining walls which are retaining silt, fine sand or similar materials:


· Minimum Grab Tensile Strength to AS 2001.2.3 

600 N

· Minimum Wide-strip Tensile Strength to AS 3706.2  

8.0 kN/m

· Minimum Trapezoidal Tear Test to AS 3706.3 

200 N

· Minimum CBR Burst Strength to AS 3706.4  

1600 N

· Maximum Pore Size O95 by dry sieving to AS 3706.7  
200 (m (woven fabric) 


· Minimum Permittivity to AS 3706.9  


1.3 sec -1

· Minimum Coefficient Of Permeability to AS 3706.9  

0.003 m/sec

· Minimum Flow Rate Under 100 mm Head AS 3706.9  
220 l/m2/sec

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Geosynthetic filter fabrics for retaining silt, fine sand or similar

		Drainmat


Bidim A24

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04031





Geogrids


Geogrids shall be of the type and index strength nominated in the design schedule.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Polyester Geogrids with particular Index Strengths (kN/m width)


      35 kN/m


      44 kN/m


      64 kN/m

		Stratagrid 200


Stratagrid 300


Stratagrid 400

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04041



		Polyester Geogrids with particular Index Strengths (kN/m width)


      35 kN/m


      55 kN/m


      80 kN/m


    110 kN/m

		Fortrac 35/20-20


Fortrac 55/20-20


Fortrac 80/30-20


Fortrac 110/30-20

		



		HDPE Geogrids with particular Index Strengths (kN/m width)


      55 kN/m


      80 kN/m


    120 kN/m

		Tensar 55RE


Tensar 80RE


Tensar 120RE

		





		Polyester Geogrids with particular Index Strengths (kN/m width)


      30 kN/m


      40 kN/m


      55 kN/m


      65 kN/m


      90 kN/m


    120 kN/m

		Miragrid 2XT


Miragrid 3XT


Miragrid 5XT


Miragrid 7XT


Miragrid 8XT


Miragrid 10XT

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04051





Adhesive


The adhesive used to bond the capping units shall be a flexible two-part epoxy-based adhesive.

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Flexible two-part epoxy-based adhesive

		Epirez 8242

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04061





Drainage System 


The drainage system shall consist of:


· A permeable wall facing system. 


· A permeable drainage layer not less than 300 mm wide adjacent to the stem of the wall. 


· A 100 mm slotted PVC agricultural pipe, or equivalent system, draining to the storm water system 


· For applications with high water table, 200 mm wide geocomposite strips at 2.0 m centres at the existing 1 : 1 batter, connected to the agricultural pipe drainage system.


Installing Drainage Fill

Drainage fill shall be:


· Placed and compacted, by mechanical plate vibrator, to a minimum of 95% Standard Compaction

· Above and beside the drainage pipe with a minimum cover of 150 mm

· Behind the wall to a minimum width of 300 mm to within 300 mm of the top 

· Protected by a geotextile envelope that completely isolates the drainage fill from the retained fill

· Adequately drained away from the retaining structures by the drainage system. 


Installing the Drainage System


The drainage pipe shall be positioned in the drainage fill at a minimum uniform grade of 1 in 100 over a length not exceeding 15 metres. It shall be connected to the storm-water system at the lower end of each run and shall drain positively away from base of the retaining wall. The drainage pipe shall be brought to the surface at the upper end of each run to facilitate future flushing, capped and its positioned marked.


Installing Geogrids


Geogrids shall:


· Be of the type and index strength nominated in the design schedule, 


· Cover the whole of the plan area behind the wall for the specified anchorage length,


· Be a single length (i.e not lapped) in the direction of design tension,


· Be lapped with adjacent geogrids in accordance with the manufacturer’s instructions, but not less than 300 mm


· Be connected to the facing in accordance with the manufacturer’s instructions,  across the whole width of the facing.


· Be installed under tension applied by a system of stakes that shall remain in place until the geogrids are covered by at least 150 mm of infill material.


Infill material shall be:


· Placed, spread and compacted in a manner that eliminates wrinkles in the geogrid or movement of the facing units,


· Placed and compacted in layers equal to the height of the facing units, but not exceeding 200 mm in thickness, at a moisture content within 2% of Optimum Moisture Content (OMC) to achieve 95% Standard Compaction.


Infill material within 1.0 metre of the rear face of the retaining wall facing units shall be placed and compacted by at least three passes of a lightweight mechanical plate, tamper or roller at a moisture content within 2% of Optimum Moisture Content (OMC) to achieve 90% Standard Compaction.


Tracked construction equipment shall not be operated directly on the geogrids or on infill material cover less than 150 mm. In order to avoid disruption of the geogrids, tracked construction equipment shall not be turned on the infill material. Rubber tyred equipment may be used on the geogrids provided it is operated in accordance with the geogrid manufacturer’s instructions, without sudden braking and turning and at speed less than 6 kilometres per hour. 


Installing Segmental Gravity Retaining Walls 


Segmental concrete facing blocks shall be installed on the levelling pad or footing such that the resulting wall has a backward slope as specified on the drawings, but not less than 1 in 40. 


The units of successive courses shall be stacked in stretcher bond. In high walls that are curved in plan, it may be necessary to compensate for joint creep in the upper courses (the longitudinal translation of joints along the wall where the radius of curvature increases or decreases). 


Placement of No-fines Concrete


During placement of no–fines concrete, the water/cement ratio shall be maintained in the range 0.35 to 0.5 (0.4 preferred). No-fines concrete shall be placed into position by bucket or similar and rodded to ensure that is fills all voids. Care shall be taken to ensure that the facing is not dislodged by the pressure of the no-fines concrete.

Bulk Fill Material


Bulk fill material shall be uniform and of maximum particle size of 100 mm.  


Installing Bulk Fill Material


Bulk filling material shall be placed and in layers not exceeding 200 mm at a moisture content within 2% of Optimum Moisture Content (OMC) to achieve 85% Standard Compaction.

At the end of each day’s construction, the infill material shall be sloped such that any rainwater is directed away from the face of the retaining wall and to a temporary (or permanent) drainage system.


Surface Sealing Material


The material used to seal the surface of the fill shall be compacted clay. 


# Alternatively, a 0.2 mm thick PVC membrane or a needle-punched bentonite liner overlaid by at least 150 mm of bulk fill material may be used in lieu of the clay.

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Bentonite liner 

		Bentofix X500

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04071





Installation Of Surface Sealing Material And Catch Drain


The whole of the disturbed fill surface shall be sealed and drained by compacting a layer of surface sealing material at least 300 mm thick and in accordance with AS 4768. 


The drainage shall shed water away from the back fill and away from the toe of the retaining wall. This may be achieved by constructing a 100 mm deep catch drain to drain to the site drainage system at a minimum slope of 1 in 100.

Capping


The top facing unit or capping unit shall be bonded to the facing units below using an adhesive.


Tolerances


Unless specified otherwise for reasons of aesthetics or by the client or architect, all construction shall be within the following tolerances:


Element


Vertical

Horizontal 
Vertical


Horizontal





Position

Position

Alignment

Alignment


Soil surface

( 100 mm
-

-


-



Facings & wall structures
( 50 mm
( 50 mm
( 20 mm in 3.0 m

( 20 mm in 3.0 m


Footings & supports
( 50 mm
( 50 mm
( 20 mm in 3.0 m

( 20 mm in 3.0 m


Inspections


All new work shall remain open until it has been inspected and approved by the Engineer. The following inspections shall be performed:


		 PRIVATE 
Item or Product 

		Inspection Required

		 Accept Criteria

		Hold/Witness



		Foundation


    Density    


    Friction angle


    Cohesion


Levelling pad


   Width


   Depth


    Density    


    Friction angle


    Cohesion


Masonry units


   Type


   Dimensions


   Strength


Geogrids


   Type


   Strength grade


   Spacing


   Laps


Drainage system


Granular fill


Geotextile


Fill


Sealing and surface drains

		Density meter *


Shear box *


Shear box *

Spot check


Spot check


Density meter *


Shear box *


Shear box *

Spot check


Spot check


Spot check dockets


Spot check markings


Spot check markings


Spot check


Spot check


Visual


Visual


Visual


Visual


Visual

		As specified


As specified


As specified


+ 10%,- 2%


+ 10%,- 2%



As specified 


As specified


As specified


As specified


As specified


As specified


As specified


As specified


As specified 


+,- 5%


As specified


As specified


As specified


As specified


Located to drg

		Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Witness


Witness


Hold


Witness


Hold


Witness


Witness





* The Engineer may relax this requirement if other satisfactory controls are in place.


SPECIFICATION - REINFORCED MASONRY RETAINING WALLS


Important Note to Users of this Specification and Associated Drawings


Use of the Specification and Drawings


This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific projects in residential construction. However the design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. In particular, the contents of this specification and the associated drawings are based on Australian Standards and the Building Code of Australia in force at the time of preparation. Architects, engineers and builders should make themselves aware of any changes to these standards and regulations, and should amend the specification and associated drawings accordingly.


Basis of the Specification and Drawings


All building construction must comply with the relevant State Building Regulations, which are set out in the Building Code of Australia (BCA), Volumes 1 and 2. These provide for compliance through:


· Alternative Solutions, or


· Deemed-to-Satisfy Provisions, which may include:


· Acceptable Construction Manuals, and/or


· Acceptable Construction Practice 


In the preparation of these specifications and drawings, the following convention has been adopted.


· Overall compliance with the BCA is required.


· Specifications and drawings rely principally on Australian Standards to provide compliance.


· Where there is no particular Australian Standards provision and the BCA does provide an Acceptable Construction Practice solution, this may be included.


· Where neither AS 3700 nor BCA Acceptable Construction Practice provides solutions, reliance has been made on a combination of current practice, engineering principles and supplier’s information.


Materials


Concrete

Concrete in the footings shall comply with AS 3600, strength grade N20, and maximum aggregate size of 20 mm. Concrete shall be subject to plant control testing.


Reinforcement

Reinforcement shall comply with AS/NZS 4671 and shall be:


· Deformed bars - 500 MPa, normal ductility (N)


· Square fabric, rectangular fabric and trench mesh - 500 MPa, low (L) or normal (N) ductility ribbed wires 


· Fitments -500 MPa, low (L) or normal (N) ductility ribbed wires


· Round bar (eg R250 N10 for dowels) - 250 MPa round


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Deformed bars 


Square fabric, rectangular fabric and trench mesh


Fitments 


Round bar 

		Reinforcing Bar


Threaded Reinforcing Bar


Fittings


Square Ribmesh


Rectangular Ribmesh


Trench Ribmesh


ARCage


Z-TM


Trench Ribmesh Ligatures


Z Shaped Ligatures

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04081





Bar Chairs


Bar chairs shall be such that:


· Reinforcement is positioned in the top half of the concrete slab.


· Reinforcement in footings has 40 mm of cover in concrete in contact with unprotected ground and 30 mm cover to a sealed vapour barrier.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Bar supports

		Trench Ribmesh Supports


Trench Ribmesh Clips


Goanna Continuous Bar Chairs


Plastic Tipped Wire Bar Chairs


Metal Bases


Plastic Spacers


Fastlock Pier, Column & Pile Spacers


Concrete Spacers


Slab-on-ground Spacers


Plastic Deck Spacers


Loop Ties, Black & Galvanised

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04091





Formwork


Formwork shall comply with AS 3610. Starter bars shall be held in position by a timber hob form, and controlled within a tolerance of +,- 5 mm through the wall and +,- 50 mm along the wall.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Timber hob-form

		QTHC 190-1

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04101





Key Joint Form


Key joint forms shall provide keys in 100, 150 or 200 mm slabs, as specified on the drawings and shall include all required wedges and pegs. 


# Where a control joint is to be constructed with a flexible sealant, a polyethylene foam strip shall be inserted. Otherwise a PVC capping strip shall be inserted. Unless stated otherwise, the colour shall be grey.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		100 Key jointing


150 Key jointing


200 Key jointing




		KJC100


KJC150


KJC150

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04111



		100 Key jointing + polyethylene strip


150 Key jointing + polyethylene strip


200 Key jointing + polyethylene strip 

		KJFC100


KJFC150


KJFC 200

		



		Key jointing pvc capping strip: grey Key jointing pvc capping strip: black

		KJCCRG25


KJCCRB25

		





Curing Compounds


Curing compounds shall comply with AS 3799 and shall be hydrocarbon, solvent-based acrylic, water-based acrylic or wax-based acrylic. Wax-based compounds shall not be used in areas requiring the subsequent application of curing adhesives

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference 

		Contact for further details



		Wax-based curing compound


Hydrocarbon curing compound


Acrylic based curing compound

		Antisol WB


Antisol HR


Antisol AC

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04121



		Water-based acrylic curing compound 

		Synacure CM

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04122



		Water-based acrylic curing compound containing wax 

		Maxcure WB

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04123





Sand Bedding


Sand shall be clean, free from salts, vegetable matter and impurities. It shall conform to AS 2758.1 except that the following grading shall apply:


Sieve

Percent Passing


4.75 mm 
90 
100 


2.36 mm 
60 
100 


1.18 mm 
30 
85 


0.600 mm
15 
60 


0.300 mm
5 
30 


0.150 mm
0 
15 


0.075 mm
0 
10

Concrete Blocks


Unless specified otherwise, concrete blocks shall comply with AS 4455 and the following requirements:


· Dimensional category DW4


· Salt attack resistance grade of


· General Purpose where salt attack is unlikely


·  Exposure Grade where the retaining wall is in aggressive soils, areas subject to salt damp, or marine environments


· Minimum characteristic compressive strength shall be 15 MPa for reinforced concrete blocks


· Colour and texture shall be within an agreed range


· Concrete blocks shall have a maximum permeability of 2 mm/minute

· Concrete blocks for reinforced masonry shall have efflorescence potential of nil or slight

· Concrete blocks that are to be reinforced shall be H Block or Double U configuration


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference 

		Contact for further details



		190 mm Hollow concrete block for reinforced concrete masonry 

		Hanson Masonry 20.48 


“H” concrete block 




		Hanson Building Products


www.hanson.biz 


Head Office – Stapylton, QLD


Ph:1300 365 565


Sales Centres located at:


Maroochydore


Toowoomba


Gladstone


Townsville


Cairns


Mackay


Rockhampton


Ingleburn


Hobart


Ulverstone


Call 1300 365 565 to be connected to your nearest Hanson Building Products branch


Check the Hanson web site for availability of products and colours for each state


www.hanson.biz





		190 mm Hollow concrete block for reinforced concrete masonry

		C&M Brick 20.91 


“Double U” concrete block


C&M Brick 190 mm Formblock


Mortarless reinforced concrete blockwork system for  

		C&M Brick


264 Keilor Road


North Essendon  Vic  3041


Ph 03 9375 8500


Fax 03 9374 4736


claudia.tapia@cmbrick.com.au 

Sydney 


Ph 02 9822 6822 


Fax 02 9601 7446


Newcastle   


Ph 02 4967 3611


Fax 02 4960 1187


Nowra


Ph 02 4421 3500


Fax 02 4421 3082


Canberra


Ph 02 6239 1255


Fax 02 6280 7284


Melbourne (Campbellfield)


Ph 03 9305 0900


Fax 03 9303 9035


Bendigo


Ph 03 5447 8866


Fax 03 5447 0399


Horsham


Ph 03 5382 5875


Fax 03 5381 1784


Adelaide


Ph 08 8304 2323


Fax 08 8341 1101





Mortar

Cement shall be Type GP or GB cement complying with AS 3972 unless specified otherwise.


Lime shall be hydrated building lime complying with AS 1672.1 unless specified otherwise.


Water thickeners shall be methyl-cellulose based.


		Suitable products are:                                                                                                                                            ##



		Specified requirements

		Complying product reference 

		Contact for further details



		Methyl-cellulose water thickener

		Dynex




		AVSyntec


15-21 Argon St


Carole Park,QLD, 4300


Phone: 07 3271 3411 


Fax: 07 3271 1852


web hyperlink


email





Sand shall be clean sharp and free from salts, vegetable matter and impurities. It shall conform to AS 2758.1 except that the following grading shall apply:


Sieve

Percent Passing


4.76 mm

95 - 100

2.36 mm

95 - 100

1.18 mm

60 - 100

600 (m

30 - 100

300 (m

10 - 50

150 (m

  0 - 10

 75 (m

  0 -  4

Fineness modulus 1.5 - 2.8

Concrete Grout


Concrete grout shall comply with AS 3700 and have:


· a minimum portland cement content of 300 kg/cubic metre;


· a maximum aggregate size of 10 mm;


· sufficient slump to completely fill the cores; and 


· a minimum compressive cylinder strength of 20 MPa.


Joint Material


Backing rod for control joints, expansion joints and articulation joints shall be expanded polystyrene tube or bead. 


Joint sealant shall be gun grade multi-purpose polyurethane sealant.


		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference 

		Contact for further details



		Gun grade multi-purpose polyurethane sealant

		Sonolastic NP2




		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04131


EB04132



		

		Tremflex PU1

		



		Backing rod

		Sonolastic soft cell backer rod


Sonolastic closed cell backer rod




		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04131


EB04132



		

		Tremco Open Cell


Tremco Closed Cell

		





Drainage Pipe


The drainage pipe shall be a 100 mm diameter slotted PVC agricultural pipe with geotextile sock. 


		Suitable products are:                                                                                                                                            ##



		Specified requirements

		Complying product reference 

		Contact for further details



		Slotted PVC agricultural pipe with geotextile sock

		Megaflow

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04141





Drainage Fill


Drainage fill material shall be GP (poorly graded gravel) single sized gravel of  nominal size 10 mm to 20 mm complying with the following specification.


Sieve

Percent Passing


26.5 mm

100

19.0 mm

70 - 100

13.2 mm

  0 - 100

9.52 mm

  0 

Geosynthetic Filter Fabric


Geosynthetic filter fabrics shall be of a material which:


· Is not hydrophobic


· Permits water to pass freely


· Does not permit fine material to enter the drainage layer


· Has sufficient strength to resist tearing during the placing and back-filling operations


· Has the following specified properties.


Geosynthetic filter fabrics for use behind retaining walls that are retaining silt, fine sand or similar materials:


· Minimum Grab Tensile Strength to AS 2001.2.3 

450 N

· Minimum Wide-strip Tensile Strength to AS 3706.2  

8.0 kN/m

· Minimum Trapezoidal Tear Test to AS 3706.3 

200 N

· Minimum CBR Burst Strength to AS 3706.4  

1600 N

· Maximum Pore Size O95 by dry sieving to AS 3706.7 

200 (m (woven fabric) 


· Minimum Permittivity to AS 3706.9  


1.3 sec -1

· Minimum Coefficient Of Permeability to AS 3706.9  

0.003 m/sec

· Minimum Flow Rate Under 100 mm Head AS 3706.9  
220 l/m2/sec

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Geosynthetic filter fabrics for retaining silt, fine sand or similar

		Drainmat


Bidim A24

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04151





Construction

Positioning Reinforcement


Starter bars shall be tied into position to provide the specified lap above the top surface of the footing. The starter bars shall be held in position by a timber hob form and controlled within a tolerance of +,- 5 mm through the wall and +,- 50 mm along the wall.


Bar chairs shall be placed at one metre centres both ways to give the following clear cover. Chair bases shall be used to prevent sinking of the chairs. Unless specified otherwise on the drawings, structural laps and cover shall be as follows.


Required Cover


· 40 mm in concrete in contact with unprotected ground


· 40 mm in concrete exposed externally


· 30 mm to a sealed vapour barrier


· 20 mm to the internal surface


Reinforcement
Required Laps 


Bars 

500 mm


Fabric 

2 cross wires overlapping


Trench mesh
500 mm


Two N12 corner bars 1.0 metre long shall be placed at all re-entrant corners.

Placing And Finishing Concrete

Unless noted otherwise on the drawings, reinforced concrete footings for retaining walls shall include a level concrete hob (or up-stand), through which vertical starter bars are placed and on which the masonry is built. Horizontal 50 mm diameter weep holes shall pass through the hob at 1.2 m maximum centres. The top of the footing immediately behind the hob shall be sloped at 1 in 100 to provide for the drainage pipe.


All concrete shall be compacted by immersion vibrator.


All concrete shall be cured using a sprayed curing compound.


Concrete surfaces shall be finished as noted below unless specified otherwise.


· Floor slabs - Steel float

· External paths, driveways and parking areas at less than 10% slope - Fine broomed steel float

· External paths, driveways and parking areas at greater than 10% slope - Coarse broomed steel float

· Vertical surfaces exposed in the completed building – All voids filled and rubbed back to provide a smooth surface

· Vertical surfaces not exposed in the completed building - Off form finish.


Drainage System 


The drainage system shall consist of:


· Horizontal 50 mm diameter weep holes passing  through a hob (or the reinforced masonry stem if appropriate)  at 1.2 m maximum centres. 


· A permeable drainage layer not less than 300 mm wide adjacent to the stem of the wall. 


· A 100 mm slotted PVC agricultural pipe with geotextile sock, or equivalent system, draining to the storm water system 


· For applications with high water table, 200 mm wide geocomposite strips at 2.0 m centres at the existing 1 : 1 batter, connected to the agricultural pipe drainage system.


Installing Drainage Fill

Drainage fill shall be:


· Placed and compacted, by mechanical plate vibrator, to a minimum of 95% Standard Compaction

· Above and beside the drainage pipe with a minimum cover of 150 mm

· Behind the wall to a minimum width of 300 mm to within 300 mm of the top 

· Protected by a geotextile envelope that completely isolates the drainage fill from the retained fill

· Adequately drained away from the retaining structures by the drainage system. 


Installing The Drainage System


The drainage pipe shall be positioned in the drainage fill at a minimum uniform grade of 1 in 100 over a length not exceeding 15 metres. It shall be connected to the storm-water system at the lower end of each run and shall drain positively away from base of the retaining wall. The drainage pipe shall be brought to the surface at the upper end of each run to facilitate future flushing, capped and its positioned marked.


Construction of Reinforced Masonry Stem


The first course of a reinforced masonry wall shall consist of clean-out blocks (with only one face shell) to permit the subsequent removal of debris and mortar fins. The opening of the clean-out blocks shall face the soil embankment, except where there is insufficient access. 


The blocks shall be positioned to provide 55mm cover from the face of the bar to the rear face of the blockwork. (This will allow 35 mm for the face shells of upper courses and 20 mm of cover within the grout). 


Provide drainage throught the stem of the wall by;


· Horizontal 50 mm diameter weep holes at 1,200 mm maximum centres through a hob, or 


· Horizontal 50 mm diameter weep holes at 1,200 mm maximum centres through the reinforced masonry stem.


Subsequent courses shall consist of H Block or Double U Block. Horizontal reinforcement placed centrally on the webs during the laying of the blockwork. 


If blocks with webs flush with the ends are to be used, horizontal reinforcement shall be suspended above the webs on 15 mm mortar pack on the centre web only.

Mortar joints shall be 10 mm thick and shall be face shell bedded and ironed (unless a flush joint is specified for aesthetic reasons). Control joints shall be built into the masonry at joints in the footing, at significant changes in wall profile or at centres not exceeding 16 metres.


If the retaining consists of two leaves of cavity construction, suitable cavity ties shall be built in at centres such that the wet grout pressure does not cause spreading of the cavity. Ties shall incorporate 100 cogs at each end that shall bear snugly against the rebate in the blocks and shall be securely fixed by embedment in mortar. The following combinations are deemed to meet this requirement:


Maximum grout height 
Tie


Maximum Spacing  (Vertical x Horizontal)


2.0 metres

R6 (Grade 250) 

400 mm x 400 mm

Where a retaining wall consists of a single leaf stem supported by a cavity stem, links shall be provided in the first joint below the junction of cavity stem and single leaf stem to prevent widening of the cavity. The following reinforcement is deemed to meet this requirement:


Maximum height

Shear reinforcement of single leaf stem



2.0 metres

SL62 Fab

Debris and mortar fins shall be removed by rodding and hosing out the cores.


Vertical steel reinforcement shall be positioned towards the rear of the cores to provide the cover noted above.


Vertical steel reinforcement shall be tied through clean-out openings with wire ties to the steel starter bars and fixed in position at the top of the wall by plastic clips before the placing of any grout.


When cleaning out and tying of steel are complete, the opening shall be blanked off with a timber form suitably propped to prevent movement. Alternatively blocks which incorporate purpose designed blanks may be used. 


Concrete grout shall be placed in the cores either by pumping or, for small projects, by bucket. Grout shall be compacted so that there are no voids, using either a high frequency pencil vibrator or by rodding. (The main vertical bars shall not be moved to compact the grout.)


On completion of the grouting, capping blocks shall be installed (if required) and any control joints finished.


Bulk Fill Material


Bulk fill material shall be uniform and of maximum particle size of 100 mm.  


Installing Bulk Fill Material


Bulk filling material shall be placed and in layers not exceeding 200 mm at a moisture content within 2% of Optimum Moisture Content (OMC) to achieve 85% Standard Compaction.

At the end of each day’s construction, the infill material shall be sloped such that any rainwater is directed away from the face of the retaining wall and to a temporary (or permanent) drainage system.


Surface Sealing Material


The material used to seal the surface of the fill shall be compacted clay. 


# Alternatively, a 0.2 mm thick PVC membrane or a needle-punched bentonite liner overlaid by at least 150 mm of bulk fill material may be used in lieu of the clay.

		Suitable products are:                                                                                                                                            #



		Specified requirements

		Complying product reference

		Contact for further details



		Bentonite liner 

		Bentofix X500

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04071





Installation Of Surface Sealing Material And Catch Drain


The whole of the disturbed fill surface shall be sealed and drained by compacting a layer of surface sealing material at least 300 mm thick and in accordance with AS 4768. 


The drainage shall shed water away from the back fill and away from the toe of the retaining wall. This may be achieved by constructing a 100 mm deep catch drain to drain to the site drainage system at a minimum slope of 1 in 100.

Tolerances


Unless specified otherwise for reasons of aesthetics or by the client or architect, all construction shall be within the following tolerances:


Element



Vertical

Horizontal 
Vertical

Horizontal






Position

Position

Alignment
Alignment


Soil surface


( 100 mm
-

-

-



Facings and wall structures
( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Footings and supports

( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Inspections and Tests


When work reaches a stage of requiring inspection, (e.g. footing reinforcement, geogrids and drainage) the Contractor shall advise the Engineer, before proceeding to cover, close or complete the work. The following inspections shall be performed. 


		 PRIVATE 
Item or Product 

		Inspection Required

		 Accept Criteria

		Hold/Witness



		Foundation


    Density    


    Friction angle


    Cohesion


Levelling pad


   Width


   Depth


    Density    


    Friction angle


    Cohesion


Footing dimensions


   Width


   Length


   Reinforcement cover


Edge forms


Level on soil


Reinforcement


   Grade


   Diameter


   Spacing


   Laps


   Ligature spacing


Concrete strength


Curing



Masonry units


   Type


   Dimensions


   Strength


Mortar mix


Weep holes


Cover


Reinforcement


   Grade


   Diameter


   Spacing


   Laps


Concrete grout strength


Cleaning


Drainage system


Granular fill


Geotextile


Fill


Sealing and surface drains

		Density meter *


Shear box *


Shear box *

Spot check


Spot check


Density meter *


Shear box *


Shear box *

Spot check


Spot check


Check chair size


Check all edges


Spot check levels


Spot check markings


Spot check diameter


Spot check


Spot check 


Spot check


Spot check dockets


Spot check


Spot check


Spot check


Spot check dockets


Spot check 


Spot check


Spot check


Spot check markings


Spot check markings


Spot check


Spot check


Spot check dockets


Visual


Flush pipes


Visual


Visual


Visual


Visual

		As specified


As specified


As specified


+ 10%,- 2%


+ 10%,- 2%



As specified


As specified


As specified


+ 10%,- 2%


+ 10%,- 2%



As specified


+,- 20 mm


+ 10 mm, -50 mm


As specified


As specified


+,- 10%


+,- 10%


+,- 10%


As per AS 3600



As specified


As specified


As specified


As specified


As specified


As detailed


As spec >15mm


As specified


As specified


+,- 10%


+,- 10%


As specified


As per test panel


Positive 1 in 100


Grading


As specified


Grading


Located to drg

		Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Hold


Witness


Witness


Hold


Witness


Witness


Witness


Hold


Hold


Hold


Hold


Hold


Hold


Witness


Witness


Hold


Hold


Hold


Witness


Witness





· The Engineer may relax this requirement if other satisfactory controls are in place.


SPECIFICATION - TIMBER CANTILEVER & CRIB RETAINING WALLS


Important Note to Users of this Specification and Associated Drawings


Use of the Specification and Drawings


This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific projects in residential construction. However the design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. In particular, the contents of this specification and the associated drawings are based on Australian Standards and the Building Code of Australia in force at the time of preparation. Architects, engineers and builders should make themselves aware of any changes to these standards and regulations, and should amend the specification and associated drawings accordingly.


Basis of the Specification and Drawings


All building construction must comply with the relevant State Building Regulations, which are set out in the Building Code of Australia (BCA), Volumes 1 and 2. These provide for compliance through:


· Alternative Solutions, or


· Deemed-to-Satisfy Provisions, which may include:


· Acceptable Construction Manuals, and/or


· Acceptable Construction Practice 


In the preparation of these specifications and drawings, the following convention has been adopted.


· Overall compliance with the BCA is required.


· Specifications and drawings rely principally on Australian Standards to provide compliance.


· Where there is no particular Australian Standards provision and the BCA does provide an Acceptable Construction Practice solution, this may be included.


· Where neither AS 3700 nor BCA Acceptable Construction Practice provides solutions, reliance has been made on a combination of current practice, engineering principles and supplier’s information.


Materials


Timber 


All timber shall comply with AS 1720 and shall be of a type and dimensions nominated on the drawings, including:


· Building poles

· Logs


· Sleepers


· Slabs


· Winged splits


· Splits


All timber shall be treated against termites and rot in accordance with AS 1604, using chemicals that are free of arsenic and chromium.


		Suitable products are:                                                                                                                                            ##



		Specified requirements

		Complying product reference 

		Contact for further details



		Radiata or slash pine logs treated against termites and rot in accordance with AS 1604

		Treated round wood with Preserve ACQ

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au
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Concrete

Concrete in the footings shall comply with AS 3600, strength grade N20, and maximum aggregate size of 20 mm. Concrete shall be subject to plant control testing.


Geosynthetic Filter Fabric


Geosynthetic filter fabrics shall be of a material which:


· is not hydrophobic


· permits water to pass freely


· does not permit fine material to enter the drainage layer


· has sufficient strength to resist tearing during the placing and back-filling operations


· has the following specified properties.


For use behind retaining walls which are retaining silt, fine sand or similar materials:


· Minimum Grab Tensile Strength to AS 2001.2.3 

600 N

· Minimum Wide-strip Tensile Strength to AS 3706.2  

8.0 kN/m

· Minimum Trapezoidal Tear Test to AS 3706.3 

200 N

· Minimum CBR Burst Strength to AS 3706.4  

1600 N

· Maximum Pore Size O95 by dry sieving to AS 3706.7  
200 (m (woven fabric) 


· Minimum Permittivity to AS 3706.9  


1.3 sec -1

· Minimum Coefficient Of Permeability to AS 3706.9  

0.003 m/sec

· Minimum Flow Rate Under 100 mm Head AS 3706.9  
220 l/m2/sec

Construction


Installation of Timber Members 


Holes for timber posts shall be bored to the diameter and depth shown on the drawings. The diameter shall be at least 250 mm greater than the diameter of the post. If rock is encountered, it shall be removed. If this is not practical, the wall shall be redesigned by the Engineer to provide sufficient overturning resistance.


The posts shall be erected, braced and concreted into position with a minimum cover all around of 50 mm.


Whalers shall be fixed by nailing such that they bear directly against the posts in accordance with the suppliers recommendations. Joints in whalers shall be located at the posts.


Tolerances


Unless specified otherwise for reasons of aesthetics or by the client or architect, all construction shall be within the following tolerances:


Element



Vertical

Horizontal 
Vertical

Horizontal






Position

Position

Alignment
Alignment


Soil surface


( 100 mm
-

-

-



Facings and wall structures
( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Footings and supports

( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Inspections and Tests


All new work shall remain open until it has been inspected and approved by the Engineer. The following inspections shall be performed.


		 PRIVATE 
Item or Product 

		Inspection Required

		 Accept Criteria

		Hold/Witness



		Post holes


   Diameter


   Depth


Timber posts and whalers


   Type


   Dimensions


   Strength


Drainage system


Granular fill


Geotextile


Fill


Sealing and surface drains

		Spot check


Spot check


Spot check


Spot check


Spot check dockets


Visual


Visual


Visual


Visual


Visual

		+ 10%,- 2%


+ 10%,- 2%



As specified


As specified


As specified


As specified


As specified


As specified


As specified


Located to drg

		Hold


Hold


Hold


Witness


Witness


Witness


Witness


Witness


Witness


Witness





SPECIFICATION – ANCHORS AND SOIL NAILING


Materials


Ground anchors shall be of a type and size determined in accordance with AS 4678. 


Drawing shall fully describe:


· Type of anchor


· Expected anchorage zone material


· Minimum free length


· Ultimate design load


· Test proof load


· Lock-off load


· Grouting (if applicable).


· Embankment facing, reinforcement and the method of fixing.


The material requirements shall be determined through consideration of the following.


· Ultimate loads


· Required design life


· Application


· Environmental conditions such as soil acidity, alkalinity, chemical presence or stray electrical currents.


All components, including wires, anchors, load plates and locking devices shall be protected from corrosion and shall be compatible with each other, without the possibility of galvanic action. Permanent anchors shall be fully encapsulated in polythene sheathing or better, except that prestressing bars may be epoxy coated.  In general, the following anchor materials shall be specified.


		Required design life

		Anchor Material



		5 years

		Aluminium alloy



		40 years

		Hard anodised aluminium alloy



		40years

		Cast spheroidal graphite iron



		100 years

		Aluminium bronze





Installers shall be trained and accredited by the system manufacturer in the following:


· Safe installation practices


· Safe operation of the installation equipment


· Installation procedures


· Load locking


· Testing for certification


· Quality assurance and documentation


		Suitable products are:



		Specified requirements

		Complying product reference 

		Contact for further details



		Approximate Ultimate Holding Capacity (These values must be factored in accordance with AS4678 to determine the design capacities)


Refer to Supplier’s data for limitations

		Manta Ray




		 Ancor Loc Earth Systems Australia Pty Ltd


PO Box 153


Moorabbin  Vic  3192  


Contact: Mr Robert Lunt


Ph 03 9585 6808   


Fax 03 9585 6809


Web: www.ancorloc.com.au



		Very dense/cemented sands, coarse gravel, cobbles  60+ blows


45 kN


71 kN


89 kN


125 – 178 kN


178 kN

		MR-88


MR-4


MR-3


MR-2


MR-1

		



		Dense fine compacted sands, very hard silts & clays  45 – 60 blows


27 – 45 kN


40 – 71 kN


76 – 89 kN


93 – 125 kN


160 – 178 kN


178 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR

		





		Dense clays, sands, gravel, stiff to hard silts & clays


35 – 50 blows


18 – 27 kN


27 – 40 kN


53 – 80 kN


67 – 98 kN


107 – 160 kN


142 – 178 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR


MR-B

		Ancor Loc Earth Systems Australia Pty Ltd


PO Box 153


Moorabbin  Vic  3192  


Contact: Mr Robert Lunt


Ph 03 9585 6808   


Fax 03 9585 6809


Web: www.ancorloc.com.au



		Medium dense sandy gravel, stiff to hard silts & clays 24 – 40 blows


13 – 18 kN


20 – 25 kN


40 – 62 kN


53 – 80 kN


80 – 89 kN


107 – 151 kN


142 – 178 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR


MR-B

		



		Medium dense coarse sand & sandy gravel, stiff to very stiff silts & sands 14 – 25 blows


9 – 13 kN


16 – 20 kN


31 – 40 kN


40 – 53 kN


67 – 89 kN


80 – 107 kN


107 -142 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR


MR-B

		



		Loose to medium dense fine to coarse sand, firm to stiff clays & silts 7 -14 blows


7 – 11 kN


11 – 18 kN


22 – 36 kN


31 – 44 kN


44 – 67 kN


62 – 80 kN


89 – 107 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR


MR-B

		



		Loose fine sand, alluvium, soft clays, fine saturated silty sand 4 – 8 blows


4 – 7 kN


7 – 11 kN


13 – 22 kN


22 – 36 kN


36 – 53 kN


40 – 62 kN


58 – 89 kN

		MR-88


MR-4


MR-3


MR-2


MR-1


MR-SR


MR-B

		





		Suitable products are:



		Specified requirements

		Complying product reference 

		Contact for further details



		Approximate Ultimate Holding Capacity (These values must be factored in accordance with AS4678 to determine the design capacities)


Refer to Supplier’s data for limitations

		Sting Ray




		 Ancor Loc Earth Systems Australia Pty Ltd


PO Box 153


Moorabbin  Vic  3192  


Contact: Mr Robert Lunt


Ph 03 9585 6808   


Fax 03 9585 6809


Web: www.ancorloc.com.au



		Very dense/cemented sands, coarse gravel, cobbles  60+ blows


289-396kN


396-445kN

		SR-1


SR-2




		



		Dense fine compacted sands, very hard silts & clays  45 – 60 blows


258-289kN


351-396kN


445kN




		SR-1


SR-2


SR-3




		



		Dense clays, sands, gravel, stiff to hard silts & clays


35 – 50 blows


173-258kN


276-351kN


378-445kN

		SR-1


SR-2


SR-3




		



		Medium dense sandy gravel, stiff to hard silts & clays 24 – 40 blows


129-182kN


205-294kN


280-400kN

		SR-1


SR-2


SR-3




		



		Medium dense coarse sand & sandy gravel, stiff to very stiff silts & sands 14 – 25 blows


107-142kN


138-214kN


214-280kN

		SR-1


SR-2


SR-3




		



		Loose to medium dense fine to coarse sand, firm to stiff clays & silts 7 -14 blows


72-107kN


120-160kN


165-214kN

		SR-1


SR-2


SR-3




		



		Loose fine sand, alluvium, soft clays, fine saturated silty sand 4 – 8 blows


58-82kN


85-125kN


107-165kN

		SR-1


SR-2


SR-3



		





		Suitable products are:                                                                                                                                            ##



		Specified requirements

		Complying product reference 

		Contact for further details



		Stealth Soil Anchors


0 – 1 kN 


1 – 5 kN


5 – 15 kN


10 – 22 kN


20 – 40 kN


Bat Soil Anchors


20 – 40 kN


35 – 70 kN


20 – 40 kN


35 – 70 kN


70 – 120 kN


100 – 150 kN

		Anchor Systems


S02E


S04E


S06E


S08E


S10T


B04T


B06E


B04T


B08T


B08T


B10T

		For further information on the suppliers of these products contact the Electronic Blueprint 


Ph: 02 4360 2255


Fax: 02 4360 2256


sales@electronicblueprint.com.au

www.electronicblueprint.com.au

EB04181





Construction


Ground Anchors


Ground anchors and soil nails shall be installed in accordance with AS 4678 Appendix B and C and with the manufacturer’s instructions.


Anchors shall be driven the specified distance into the soil before they are tensioned. If rock impedes the driving, the design shall be modified to ensure that the equivalent load carrying capacity at the same depth of embedment is achieved. 


Tolerances


Unless specified otherwise for reasons of aesthetics or by the client or architect, all construction shall be within the following tolerances:


Element



Vertical

Horizontal 
Vertical

Horizontal






Position

Position

Alignment
Alignment


Soil surface


( 100 mm
-

-

-



Facings and wall structures
( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Footings and supports

( 50 mm
( 50 mm
( 20 mm in 3 m
( 20 mm in 3 m


Inspections and Tests


All new work shall remain open until it has been inspected and approved by the Engineer. The following inspections shall be performed.


		 PRIVATE 
Item or Product 

		Inspection Required

		 Accept Criteria

		Hold/Witness



		Type of anchor


Anchorage zone material


Minimum free length


Ultimate design load


Test proof load


Lock-off  load


Grouting (if applicable).


Facing

		Visual


Geotechnical report


Visual


To be noted


Record each anchor


Record each anchor


Visual


Visual

		As specified


As specified 


+,- 10%


As specified


+,- 10%


+,- 10%


As specified


As specified

		Hold


Hold


Witness


Witness


Hold


Hold


Hold


Hold
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