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[bookmark: _Toc188457518]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732][bookmark: _Hlk148343659]This Austroads Technical Specification ATS 5150 sets out the requirements for the supply and installation of rock filled Gabions and Rock Mattresses. It also covers Gabion Retaining Structures that are reinforced by geosynthetic or steel tiebacks.
Structural design of the Gabions and Rock Mattresses is excluded from ATS 5150.

[bookmark: _Toc188457519]Referenced Documents
The following documents are referenced in this specification:
Australian Standards
AS 1141.6.1	Methods for sampling and testing aggregates – Method 6.1: Particle density and water absorption of coarse aggregate - Weighing-in-water method
AS 2423	Coated steel wire fencing products for terrestrial, aquatic and general use
Austroads
ATS 2160	Geotextiles (Separation and Filtration)
ATS 2255	Sub-soil Drainage 
ATS 2285	Subsoil Drainage Pipes and Strip Filters
ATS 5337	No Fines Concrete
ATM 440		Proof Rolling Test
ASTM International
ASTM A975	Double-Twisted Hexagonal Mesh Gabions and Revet Mattresses (Metallic Coated Steel Wire or Metallic Coated Steel Wire with PVC Coating)
[bookmark: _Toc182985035][bookmark: _Toc182985107][bookmark: _Toc185000273][bookmark: _Toc188457520][bookmark: _Toc514678947][bookmark: _Toc886734]Definitions
[bookmark: 1.3.1_Definitions_–_Personnel][bookmark: 1.4_Work_Health_&_Safety_(WHS)][bookmark: 1.6.3_Principal_Supplied_Components][bookmark: 4_Design,_Specification,_Documentation_a]The following definitions apply to this Specification:
	Gabion:

	A container manufactured from hexagonal mesh wire netting or square welded mesh, partitioned into cells, interconnected with other cells and filled with rock. Gabions may be used for landscaping, erosion and scour control, noise attenuation walls, facing panels for reinforced soil structures and retaining structures.

	Rock Fill:
	Rock used to fill Gabions and Rock Mattresses which complies with Clause 5.19.

	[bookmark: _Hlk121385096]Gabion Retaining Structure:

	A mass retaining structure constructed from Gabions which is either:
1.5 m or greater in height and steeper than 0.66(H):1(V); or
which would result in a traffic or pedestrian hazard or damage to neighbouring property upon failure.

	Prefilled Gabion:

	A Gabion assembled and filled with Gabion fill material, and then lifted and transported prior to installation.

	Rock Mattress:

	A container manufactured from hexagonal mesh wire netting, partitioned into maximum 2 m2 cells with a maximum height of 300 mm and filled with rock, used for landscaping and erosion control.





[bookmark: _Toc188457521]Quality System Requirements
[bookmark: _Ref93565151][bookmark: _Ref9599800]The Contractor must prepare and implement a Quality Plan that includes the documentation in Table 4.1.
Table 4.1 Quality Plan
	Clause
	Description of Document

	5.3
	Certificate of compliance from the manufacturer Gabions, fasteners and braces and/or Rock Mattresses and fasteners

	5.18
	Details of the proposed source of rock and the test results

	7.1
	Details/procedures for assembling, installing and filling Gabions

	7.13
	Procedure for filling, lifting and transporting Prefilled Gabions

	8.1
	Details/procedures for assembling, installing and filling Rock Mattresses

	9.2
	Additional requirements for a Gabion Retaining Structure



	[bookmark: _Hlk9589851][bookmark: _Hlk52540176]HOLD POINT 1

	Process Held
	Installation of Gabions and/or Rock Mattresses.

	Submission Details
	[bookmark: _Hlk3530642]The Quality Plan must be submitted to the Principal at least 10 working days prior to the commencement of construction of the installation of Gabions and/or Rock Mattresses.


[bookmark: _Toc29489164][bookmark: _Ref43190695][bookmark: _Toc188457522][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]Materials
[bookmark: _Toc188457523][bookmark: _Ref43223346][bookmark: _Ref15996048]General
Unless specified otherwise in the Contract documents, the materials used in the construction of Gabions and Rock Mattresses must have a design life of not less than 100 years.
[bookmark: _Hlk145507767]Wire used in Gabions and Rock Mattresses must comply with AS 2423 or ASTM A975.
[bookmark: _Hlk109210916][bookmark: _Ref109211607]The Quality Plan must include a certificate of compliance from the manufacturer confirming that the Gabions, fasteners and braces and/or Rock Mattresses and fasteners comply with this Specification.
[bookmark: _Toc188457524]Gabions
Hexagonal mesh wire netting must:
1. [bookmark: _Hlk129186564]comprise of wire and selvedge wire with a minimum tensile strength of 380 MPa and a minimum diameter of 2.7 mm and 3.4 mm respectively;
be coated with a minimum of 240 g/m2 zinc/5% aluminium alloy and a minimum 0.5 mm of grey coloured extruded PVC, prior to netting manufacture; and
be manufactured by winding two wires around each other through three 180° rotations to form a tight, helical twist with a nominal mesh size of 80 mm × 100 mm.
Gabions manufactured from hexagonal mesh wire netting must be partitioned into maximum 1 m3 cells, and selvedge wires must be provided on all edges.
Square welded mesh must be:
1. manufactured from wire with a minimum tensile strength of 380 MPa and a minimum diameter of 5.0 mm;
manufactured with a minimum weld shear strength of 7.5 kN and a maximum mesh size of 75 mm × 75 mm; and
coated with a minimum of 240 g/m2 zinc/5% aluminium alloy, after mesh manufacture.
Gabions manufactured from square welded mesh must be partitioned into maximum 1 m3 cells, and must not be used in noise attenuation walls, facing panels for reinforced soil structures and retaining structures.
Fasteners must be manufactured from stainless steel wire with a minimum tensile strength of 1500 MPa and a minimum diameter of 3.0 mm.
Fasteners must be able to be folded around four selvedge wires with a minimum overlap of 25 mm.
Braces must be manufactured from wire that:
1. has a minimum tensile strength of 380 MPa and a minimum diameter of 3.4 mm; and
is coated with a minimum of 240 g/m2 zinc/5% aluminium alloy and a minimum 0.5 mm of grey coloured extruded PVC, prior to brace forming.
Braces must be formed by folding one wire to form a U shape with strands of nominal length 1000 mm and a span of nominal length 200 mm; returns of nominal length 100 mm must also be provided at the open end of the brace.
[bookmark: _Toc188457525]Rock Mattresses
Hexagonal mesh wire netting must:
1. comprise of wire and selvedge wire with a minimum tensile strength of 380 MPa and a minimum diameter of 2.0 mm and 2.4 mm respectively;
1. be coated with a minimum of 210 g/m2 zinc/5% aluminium alloy and a minimum 0.5 mm of grey-coloured extruded PVC, prior to netting manufacture; and
1. [bookmark: _Hlk129186998]be manufactured by winding two wires around each other through three 180° rotations to form a tight, helical twist with a nominal mesh size of 60 mm × 80 mm.
Rock Mattresses manufactured from hexagonal mesh wire netting must be partitioned into maximum 2 m2 cells, and selvedge wires must be provided on all edges.
Fasteners must be manufactured from wire:
1. with a minimum tensile strength of 1500 MPa and a minimum diameter of 3.0 mm; and
1. comprise of stainless steel.
Fasteners must be able to be folded around four selvedge wires with a minimum overlap of 25 mm.


[bookmark: _Toc188457526]Geotextiles and subsurface drainage pipes
Geotextiles must:
1. comply with the requirements of ATS 2160;
1. have a Strength Class of D or higher; and
1. be a non-woven geotextile.
Subsurface drainage pipes must:
1. comply with the requirements of ATS 2285;
1. be a Type 2 (smooth wall) pipe, with a minimum diameter of 100 mm and perforation size of 2 mm; and
1. be fitted with a knitted seamless sleeve.
[bookmark: _Toc188457527]Fill Material for Gabions and Rock Mattresses (Rock Fill)
[bookmark: _Ref109212093][bookmark: _Ref109571350]The Quality Plan must include details of the proposed source of rock and the test results demonstrating compliance with this Specification.
[bookmark: _Ref127112154]Rock Fill must consist of rock that complies with the following:
1. has a minimum of two broken or angular faces;
1. is resistant to weathering action of air, wind and water;
1. is free from staining, laminations, cracks and other structural defects which may reduce its mechanical strength;
1. has a minimum apparent particle density of 2.5 t/m3 when tested in accordance with AS 1141.6.1; and
1. a minimum wet strength of 100 kN and a wet/dry strength variation not exceeding 35% when tested in accordance with AS 1141.22.
[bookmark: _Ref109208693]The dimensions of Gabion fill material and Rock Mattress fill material must comply with the relevant requirements of Table 5.20.
Table 5.20:	Dimensions Rock Fill 
	Material
	Minimum Dimension (mm)
	Maximum Dimension
(mm)

	Gabion fill material 
	100
	250

	Rock Mattress fill material
	75
	Two-thirds the thickness of the Rock Mattress, or 200 mm, whichever is the lesser


[bookmark: _Ref109209526]The Contractor must sample and Rock Fill at a frequency of at least one test per 100 tonnes, or part thereof, to ensure that the material consistently complies with the dimensions shown in Table 5.20. Samples must be obtained from stockpiles in accordance with AS 1141.3.2. Tests must be undertaken by passing the samples through rigid screens with round holes with a diameter of the relevant dimension.


[bookmark: _Toc188457528]Foundation Preparation
Areas upon which Gabions and Rock Mattresses are to be installed must:
1. Conform to the levels and dimensions shown on the Drawings; 
be free of surface irregularities, loose material, vegetation and foreign matter; and 
have been trimmed, and if necessary, had unsuitable material removed and replaced with compacted granular material (such as crushed rock) as specified in the Contract documents.
Except in the case of Rock Mattresses placed on a slope that is too steep to safely operate machinery, the area must be tested by proof rolling in accordance with ATM 440. 
[bookmark: _Ref121389462]Any unstable areas detected during rolling must be rectified to form a stable foundation whereby there is no visible deformation when proof rolled in accordance with ATM 440.
	WITNESS POINT 1

	Process 
	Proof rolling test and/or placement of Rock Mattresses.

	Notification Period 
	At least 2 working days prior to proof rolling (where specified) and/or placement of Rock Mattresses.


[bookmark: _Ref121389976][bookmark: _Toc188457529]Assembly, Installation and Filling of Gabions
[bookmark: _Toc188457530]General
[bookmark: _Ref121391202]The Quality Plan must include details, procedures and/or Inspection and Test Plans for:
1. assembly; 
1. erection/installation, including stretching;
1. filling;
1. final lacing; 
1. method of construction of the end cells, if these cells are of a different size to the other cells; and
1. verifying that each completed row complies with the positional tolerances.
[bookmark: _Hlk145512239]Gabions must be constructed in accordance with the Drawings. Gabions must be installed in a stretcher bond pattern, so that the end of each Gabion cell is staggered vertically from the end of the Gabion cells in the layers above and below.
[bookmark: _Toc188457531]Assembly
Gabions must be laid out on a hard, flat surface and stretched to remove all kinks and bends. Individual Gabions must be assembled by raising the sides and partitions and connecting selvedge wires at all abutting edges with fasteners at maximum 150 mm intervals.
Any cells that are of non-standard dimensions must be assembled and installed in accordance with the manufacturer’s instructions.


[bookmark: _Toc188457532]Installation
[bookmark: _Ref145590977]The Contractor must notify the Principal that installation of the Gabions will commence.
	WITNESS POINT 2

	Process 
	Commencement of installation of the Gabions.

	Notification Period 
	At least 2 working days prior to the commencement of installation of the Gabions.


Each Gabion must be connected to all adjacent Gabions by connecting all abutting edges with fasteners at maximum 150 mm intervals.
Temporary supports, permanent supports consisting of galvanized star pickets or galvanized steel structural sections, or tensioning must be used as required to ensure the sides of the installed Gabions do not vary by more than 50 mm from a 3 m straight edge laid across the surface prior to, during and after filling with Rock Fill.
Geotextile must be placed where shown on the drawings.
[bookmark: _Toc188457533]Filling
Gabions must be filled with Rock Fill by mechanical means aided by hand sorting to ensure that exposed surfaces are free from excessive bulges and depressions.
[bookmark: _Ref145589408]Gabions must be one-third filled and braces installed at evenly distributed nominal 330 mm horizontal centres. Gabions must then be two-thirds filled and additional braces installed at evenly distributed nominal 330 mm horizontal centres. Gabions must then be fully filled, the selvedge wires on the lids connected to selvedge wires at all abutting edges with fasteners at maximum 150 mm intervals, and any temporary supports or tensioning removed.
Where bulges and depressions greater than 50 mm are present after filling, the Gabions must be refilled. Square welded mesh that is buckled by impacts during filling must be replaced.
[bookmark: _Toc188457534]Prefilled Gabions
[bookmark: _Ref109213746]The use of Prefilled Gabions is not permitted without the prior written approval of the Principal. The Principal is under no obligation to accept any such proposal.
	HOLD POINT 2

	Process Held
	Use of Prefilled Gabions.

	Submission Details
	The proposal to use Prefilled Gabions must be submitted to the Principal at least 10 working days prior to the installation of the Gabions.


[bookmark: _Ref109211913]The Quality Plan must include a procedure for filling, lifting and transporting Prefilled Gabions. The procedure must demonstrate that the Prefilled Gabions will not vary by more than 75 mm from a 3 m straight edge laid across the surface after installation. Where required by the Principal, a test Prefilled Gabion must be filled, lifted, transported and lifted again to confirm the suitability of the procedure.
Prefilled Gabions must be installed in the positions shown on the drawings and each Prefilled Gabion must be connected to all adjacent Prefilled Gabions by connecting accessible abutting edges only with fasteners at maximum 150 mm intervals. The exposed sides of the Prefilled Gabions after installation must not vary by more than 75 mm from a 3 m straight edge laid across the surface after installation. Where bulges and depressions greater than 75 mm are present after installation, the Prefilled Gabions must be replaced.
[bookmark: _Toc188457535][bookmark: _Ref109567111]Assembly, Installation and Filling of Rock Mattresses 
[bookmark: _Toc188457536]General
[bookmark: _Ref121391216]The Quality Plan must include details, procedures and/or Inspection and Test Plans for:
1. assembly; 
1. erection/installation, including stretching;
1. filling;
1. method of construction of the end cells, if these cells are of a different size to the other cells;
1. final lacing; and
1. verifying that the completed Rock Mattresses comply with the positional tolerances.
Rock Mattresses must be constructed in accordance with the Drawings. 
[bookmark: _Toc188457537]Assembly
[bookmark: _Hlk121384870][bookmark: _Hlk145512282]Rock Mattresses must be laid out on a hard, flat surface and stretched to remove all kinks and bends. Individual Rock Mattresses must be assembled by raising the sides, ends and partitions and connecting selvedge wires at all abutting edges with fasteners at maximum 150 mm intervals. 
Any Rock Mattresses that are of non-standard dimensions must be assembled and installed in accordance with the manufacturer’s instructions.
[bookmark: _Toc188457538]Installation
[bookmark: _Ref145590993]The Contractor must notify the Principal that installation of the Rock Mattresses will commence.
	WITNESS POINT 3

	Process 
	Commencement of installation of the Rock Mattresses.

	Notification Period 
	At least 2 working days prior to the commencement of installation of the Rock Mattresses. 


A separation/filtration geotextile layer must be placed on the prepared surface with a minimum overlap of 300 mm at joints. At the edges of the areas upon which Rock Mattresses are to be installed, the geotextile must be buried to a depth of at least 300 mm.
Rock Mattresses must be installed in the positions shown on the drawings. Rock Mattresses installed on slopes must be arranged with the longest dimension of the Rock Mattress in the direction of the slope. Each Rock Mattress must be connected to all adjacent Rock Mattresses by connecting selvedge wires at all abutting edges with fasteners at maximum 150 mm intervals. 
Permanent anchors consisting of galvanized star pickets must be installed on a minimum 1 m × 1 m centre grid. The galvanized star pickets must be driven into the foundation to a minimum depth of 500 mm and must be connected to the base of the Rock Mattress with a fastener.
[bookmark: _Toc188457539]Filling
[bookmark: _Ref109571413]Rock Mattresses must be filled with Rock Fill by mechanical means aided by hand sorting to ensure that exposed surfaces are free from excessive bulges and depressions. Rock Mattresses must be fully filled and the lids connected to all abutting edges with fasteners at maximum 150 mm intervals. 
The lids of the Rock Mattresses must not vary by more than 50 mm from a 3 m straight edge laid across the surface. Where bulges and depressions greater than 50 mm are present after filling, the Rock Mattresses must be refilled.
[bookmark: _Ref109577196][bookmark: _Toc188457540]Gabion Retaining Structures
[bookmark: _Toc188457541]General
If the Gabions will form a Gabion Retaining Structure, the requirements in this Clause 9 will apply in addition to the requirements of Clause 7. 
[bookmark: _Ref145510988]Further to Clause 7.1, the Quality plan must include details, procedures and/or Inspection and Test Plans for the proposed Gabion Retaining Structure.
A Gabion Retaining Structure may be reinforced by geosynthetic or steel tiebacks. Any proprietary products must also be installed in accordance with the manufacturer’s instructions.
Gabions manufactured from square welded mesh and Rock Mattresses must not be used in Gabion Retaining Structures.
[bookmark: _Toc188457542]Installation
In addition to the requirements of Clause 7, temporary supports, permanent supports or tensioning must be used as required to ensure the top of the first layer of Gabions has the specified slope prior to filling the Gabion with Rock Fill. For subsequent layers of Gabions, the placement of a screed layer of Rock Fill of nominal dimension 70 mm on the underlying layer may also be used as required to ensure the top of the Gabions has the specified slope prior to filling with Rock Fill.
[bookmark: _Ref109578636]If the Gabion Retaining Structure has a retained height of 6.0 m or more, the following applies:
1. In addition to the requirements of Clause 7.10, internal braces must be installed at evenly distributed nominal 250 mm horizontal centres.
1. Further to Witness Point 2, the Contractor must notify the Principal when the constructed height of the Gabion Retaining Structure is anticipated to exceed 6.0 m.
	WITNESS POINT 4

	Process 
	Construction of the Gabion Retaining Structure at a height in excess of 6.0 m.

	Notification Period 
	At least 2 working days prior to the height of the Gabion Retaining Structure exceeding 6.0 m.


[bookmark: _Toc188457543]Materials behind a Gabion retaining structure
Prior to placing material behind Gabion Retaining Structures:
1. a separation/filtration geotextile layer must be placed on the rear of the Gabion Retaining Structure, in accordance with ATS 2160 with a minimum overlap of 300 mm at joints in the geotextile; and
1. a subsurface drainage pipe complying with ATS 2285 must be placed at the base of the rear of the Gabion Retaining Structure.


Material placed behind Gabion Retaining Structures must consist of one of the following, as shown on the Drawings:
1. ‘Type A’ structural material, consisting of 20 mm nominal size crushed rock with a minimum permeability of 1 × 10−8 m/s; 
1. Permeable fill material, which complies with the requirements of ATS 2255; or
1. No fines concrete, which complies with the requirements of ATS 5337.
Refer to the Contract documents for the requirements for the supply and compaction of Type A structural material and permeable fill material.
[bookmark: _Toc26182495][bookmark: _Toc188457544]Annexure A:	Summary of Hold Points, Witness Points and Records
The following is a summary of the Witness Points/Hold Points that apply to this Specification and the Records that the Contractor must submit to the Principal to demonstrate compliance with this Specification.
	CLAUSE
	HOLD POINT
	WITNESS POINT
	RECORD

	4.1
	1. Installation of Gabions and/or Rock Mattresses.
	
	Quality Plan

	6.3
	
	1. Proof rolling test
	

	7.5
	
	2. Commencement of installation of the Gabions
	

	7.12
	2. Use of Prefilled Gabions
	
	Contractor’s proposal

	8.5
	
	3. Commencement of installation of the Rock Mattresses
	

	9.6
	
	4. The constructed height of the Gabion Retaining Structure will exceed 6.0 m
	





Amendment Record
	Amendment no.
	Clauses amended
	Action
	Date

	-
	New specification
	New
	January 2025



	Key
	

	Format
	Change in format

	Substitution
	Old clause removed and replaced with new clause

	New
	Insertion of new clause

	Removed
	Old clauses removed
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