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[bookmark: _Toc188351516]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]This Austroads Technical Specification ATS 4230 sets out the requirements for the construction of permanent concrete safety barriers. It applies to concrete barriers constructed with manually-placed (fixed form) concrete, machine-placed concrete or Precast Concrete Barriers.
The following is excluded from the scope of ATS 4230:
determination of whether a concrete safety barrier is suitable for a particular location;
design of the concrete safety barrier;
safety treatments at the end of the concrete safety barrier;
concrete barriers on bridges or bridge approach slabs (refer ATS 5840);
barriers constructed on the top of retaining walls;
steel beam safety barrier systems;
wire rope safety barrier systems.
[bookmark: _Toc188351517]Referenced Documents
The following documents are referenced in this Specification:
Australian/New Zealand Standards
AS 1379		Specification and supply of concrete
[bookmark: _Hlk187933207]AS 1742.2		Manual of uniform traffic control devices – Part 2: Traffic control devices for general use
AS 1906.1		Retroreflective materials and devices for road traffic control purposes – Part 1: Retroreflective sheeting
AS/NZS 1906.2	Retroreflective materials and devices for road traffic control purposes – Part 2: Retroreflective devices (non-pavement application)
AS/NZS 3678		Structural steel – Hot-rolled plates, floorplates and slabs
AS/NZS 3679.1	Structural steel – Part 1: Hot-rolled bars and sections
AS/NZS 3845.1	Road safety barrier systems and devices – Part 1: Road safety barrier systems
AS/NZS 61386	Conduit systems for cable management
Part 1:		General requirements
Part 21:		Particular requirements – Rigid conduit systems
Austroads
AP C87		Austroads Glossary of Terms
ATS 5310		Supply and Placement of Steel for the Reinforcement of Concrete
ATS 5315		Special Class Concrete
ATS 5316		Cementitious Mortar and Grout
ATS 5317		Coring of Hardened Concrete
ATS 5320		Placement of Concrete
ATS 5325		Precast Concrete Members
ATS 5326		Supply of Pretensioned Concrete Members 
ATS 5336		Fibre Reinforced Concrete
ATS 5340		Cementitious Patch Repair of Concrete
ATS 5410		Structural Steelwork – Fabrication and Erection
ATS 5420		Supply of Bolts, Nuts and Washers
ATS 5452		Galvanizing
ATS 5840		Bridge Barriers 
ATS 5850		Transportation and Erection of Structural Members
ATS 5860		Bonded Anchors
[bookmark: _Toc64027150][bookmark: _Toc188351518]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]In addition to the definitions in AS/NZS 3845.1 and AP-C87, the following definitions apply to this Specification.
	Cast-in-Place Barrier: 
	A concrete safety barrier constructed using either manually-placed (fixed form) concrete or machine-placed concrete.

	Machine-Placed Barrier:
	A concrete safety barrier constructed using either slip form or extruded techniques.

	Precast Concrete Barrier:
	A concrete safety barrier which is precast in accordance with ATS 5325 and installed in accordance with this Specification.


[bookmark: _Toc182488114][bookmark: _Toc514678947][bookmark: _Toc886734][bookmark: _Toc188351519]Quality System Requirements
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

	5.1
	Details of proposed materials.

	7.1
	Details/procedures for construction of the concrete safety barrier.

	8.1
	Details/procedures for construction of a Machine-Placed Barrier (where applicable).

	9.2
	Procedure/Inspection and Test Plan for installing Precast Concrete Barriers (where applicable).


Note: for concrete safety barriers constructed using manually-placed concrete or precast units, also refer to the Quality Plan requirements in ATS 5320 and ATS 5325 respectively.
	[bookmark: _Hlk9589851][bookmark: _Hlk122332860]HOLD POINT 1

	Process Held
	Commencement of construction of the concrete safety barrier.

	Submission Details
	[bookmark: _Hlk3530642]The Quality Plan must be provided to the Principal at least 10 working days prior to the commencement of work on Site.


[bookmark: _Toc29489164][bookmark: _Ref55460709][bookmark: _Ref55470685][bookmark: _Ref142486751][bookmark: _Toc188351520][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]Materials 
[bookmark: _Toc188351521][bookmark: _Ref15996048][bookmark: _Ref55459413]Concrete
[bookmark: _Ref122352082][bookmark: _Ref122106966]Details of the proposed materials to be used in the construction of the concrete safety barrier must be included in the Quality Plan.
[bookmark: _Ref129177722]Concrete must comply with Table 5.2.


Table 5.2:	Concrete Requirements
	Concrete Barrier Type
	Concrete Requirements

	Cast-in-Place Barrier using manually-placed (fixed form) concrete
	Conform to ATS 5315.
Grade S40 unless specified otherwise on the Drawings.

	Machine-Placed Barrier 
	Conform to ATS 5315.
Minimum Grade S32 Fibre Reinforced Concrete in accordance with ATS 5336 using nominal 50 mm virgin polypropylene fibrillated fibres incorporated at the rate of 0.9 kg/m³.
Steel fibres are not permitted.

	Precast Concrete Barrier
	Conform to ATS 5315 and ATS 5325.
Concrete Grade as shown on the Drawings.


The nominal concrete aggregate size is 20 mm. The Contractor must determine the target slump from a trial mix undertaken in accordance with ATS 5315.
For concrete used in a Machine-Placed Barrier, the Contractor must also determine the target air entrainment content in accordance with AS 1379. The target value must not exceed 5%, unless approved otherwise by the Principal.
[bookmark: _Ref122500688]Details of the concrete mix design (including details of constituent materials, minimum cementitious material content and nominal slump) and the results of a trial mix must be submitted to the Principal in accordance with ATS 5315. Where machine placed concrete is used, evidence of its suitability to be placed by machine must also be submitted.
[bookmark: _Toc188351522]Other materials
[bookmark: _Ref122104616]Other materials must comply with the requirements specified in Table 5.6.
Table 5.6: Conformance Requirements for Other Materials
	Material
	Conformance Requirements

	Prestressing strand
	ATS 5326

	Steel for the reinforcing of concrete
	ATS 5310

	Cementitious mortar and grout
	ATS 5316

	Steel plate and sections
	AS/NZS 3678 with minimum Grade 250

	Rolled steel sections
	AS/NZS 3679.1 with minimum Grade 300

	Bolts, nuts and washers
	Hot Dipped galvanized in accordance with ATS 5420

	Electrical and telecommunications conduit
	AS 61386.1 and AS/NZS 61386.21

	Compressible filler
	Bitumen-impregnated fibrous material approved by the Principal

	Retroreflective materials and combination of fluorescent/retroreflective materials used in delineators
	AS 1906.1 or AS/NZS 1906.2, as appropriate

	Epoxy adhesion agent (if used)
	Product suitable for application on asphalt or concrete surface and approved by the Principal

	Joint sealant
	Polyurethane, elastomer-based two-component product suitable for application in vertical joints and approved by the Principal


[bookmark: _Ref122340725]Fabricated steelwork (including cover assemblies for light poles and cable pits, cast-in anchor assemblies, angle connectors and reinforcing connectors) must be fabricated in accordance with ATS 5410.
[bookmark: _Ref122527679]Where a registration or prequalification scheme is in place in the jurisdiction where the concrete safety barriers are to be constructed for any of the materials or suppliers of materials listed in this Clause 5, the materials/suppliers must be registered or prequalified under that scheme.
	HOLD POINT 2

	Process Held
	Commencement of construction of the concrete safety barrier.

	Submission Details
	Evidence that the materials comply with Clauses 5.5, 5.6 and 5.7 (as appropriate) must be submitted to the Principal at least 5 working days prior to the commencement of construction of the concrete safety barrier.


[bookmark: 5_Product_Certification][bookmark: _Toc188351523][bookmark: _Ref15469889][bookmark: _Hlk9598492][bookmark: _Ref122014182]Site Preparation
[bookmark: _Toc188351524][bookmark: _Ref55484616]General
Where the concrete safety barrier is to be constructed while the road is open to traffic, the site must be managed in accordance with the applicable traffic management plan and safety plan to ensure that the traffic is shielded from any partly constructed concrete safety barrier without fully operational end treatments.
Where the concrete safety barrier will be constructed on earthworks or pavement layers other than concrete, the supporting layers must be compacted to the standard specified in the Contract documents for that material/layer type. If necessary, the surface on which the concrete safety barrier is to be constructed must be prepared by trimming and sweeping to provide a smooth, even surface.
[bookmark: _Toc188351525]Preparatory work on a rigid pavement (concrete surface)
Prior to constructing any part of a Cast-in-Place Barrier on a concrete surface, the surface must be prepared as follows:
each joint in the concrete surface must be filled on the line of the barrier with a bead of mastic sealant, extending the full width and a minimum of 100 mm outside both edges of the base of the concrete safety barrier, and forming a convex surface wholly proud of the plane of the pavement;
after filling each joint, the concrete surface on the line of the barrier must be debonded by applying a uniform cover of curing compound at the rate of 0.3 L/m2, extending the full width and a minimum of 100 mm outside both edges of the base of the concrete safety barrier.
[bookmark: _Toc188351526][bookmark: _Ref122514990]Construction 
[bookmark: _Ref122512993]In addition to the requirements in ATS 5320 or ATS 5325 (as applicable), the following details, procedures and/or Inspection and Test Plans must be included in the Quality Plan:
1. method to verify that the set-out is correct prior to the commencement of construction;
method to verify that the Hold Point for acceptance of the underlying earthworks or pavement construction has been released;
description of the method of construction and if more than one method is used, which section will be placed by each method;
sequence of construction;
procedure ensuring the base is properly prepared and clear of all foreign material;
method of forming expansion joints and contraction joints; and
for cast-in-place concrete, the method of ensuring that reinforcing, strands, cast-in anchor bolts/assemblies, dowels and conduits (as applicable) remain in their correct position during concrete placement.
Concrete safety barriers must be installed in accordance with the Drawings. Concrete must be placed, compacted, finished and cured in accordance with the following:
Cast-in-Place Barrier using manually-placed concrete:	ATS 5320
Machine-Placed Barrier:		The approved Quality Plan
Precast Concrete Barrier:	ATS 5325
[bookmark: _Toc121839243]If a reinforced concrete anchor footing is shown on the Drawings for a Cast-in-Place Barrier, the footing may be either cast integrally with the barrier or poured separately and a construction joint formed in accordance with ATS 5320.
Steel reinforcing for a Cast-in-Place Barrier must be placed in accordance with ATS 5310. Strands must extend for the entire length of the barrier. Strand may be joined by lapping for 1 m minimum such that the lap does not impede the extrusion process. The strand must be taut, but not stressed.
[bookmark: _Ref141349289]The Contractor must provide at least 2 working days prior notice to the Principal of the commencement of the concrete safety barrier construction at the site.
	[bookmark: _Hlk104296796]WITNESS POINT 1

	Process 
	Construction of the concrete safety barrier.

	Notification Period 
	At least 2 working days before the commencement of the concrete safety barrier.


[bookmark: _Toc188351527]Machine-Placed Barrier 
[bookmark: _Toc188351528][bookmark: _Ref122351614][bookmark: _Ref122353805][bookmark: _Ref121839095]General
[bookmark: _Ref127169085]If any of the concrete safety barrier is to be placed by machine, the following details/procedures must be included in the Quality Plan, in addition to those listed in Clause 7.1:
1. details of the machinery to be used;
name, qualifications and experience of the supervisor and other key personnel;
procedures and Inspection and Test Plans for placing, finishing and curing the concrete, including the methods for
adjusting concrete slump on the Site; 
horizontal position and level control; and
stopping and restarting the process for each day of production and at any discontinuities in the barrier (such as for a light pole or conduit pit). 
[bookmark: _Ref141362604]The concrete must:
1. be well compacted without voids or honeycombing;
unaffected by edge slumping, sagging, sloughing, separation; 
be uniform in colour and texture; 
have a smooth, impervious, dense surface which is free of blowholes, pitting, cracks and any other imperfection; and 
be cured in accordance with ATS 5320.
The supervisor and key personnel must have at least 5 years of experience which is relevant to the construction of Machine-Placed Barriers and be present at all times that the barrier is being placed.
Edge chamfers must be incorporated into the mould shape and formed as part of the extrusion process.
The concrete barrier must be terminated and restarted at each road lighting pole location and at each cable pit. The ends of the concrete barrier at such locations must be perpendicular to the longitudinal grade of the pavement.
A trial section of machine-placed concrete, of 50 lineal metres, must be constructed at the commencement of construction of each type of wall on the Site.
[bookmark: _Ref122527769]Unless specified otherwise in the Contract documents, 5 cores of the hardened concrete, with a nominal diameter of 75 mm, must be taken from the trial section in accordance with ATS 5317. The cores must be inspected for the presence of defects such as lack of compaction, dry patches, honeycombing, voids or sand pockets. The Principal may direct that testing of the cores for compressive strength and/or volume of permeable voids is undertaken in accordance with ATS 5317.
	HOLD POINT 3

	Process Held
	Construction of Machine-Placed Barrier.

	Submission Details
	Evidence that the Machine-Placed Barrier complies with Clause 8.7 must be submitted to the Principal at least one working day (not less than 24 hours) prior to the construction of the remainder of the concrete safety barrier.


[bookmark: _Ref141352002]After the completion of the first 5 lineal metres of machine-placed concrete for each day of production, the Contractor must check that the barrier satisfies all requirements of Clause 8.2, before proceeding with the construction of the remaining work for that day.
	WITNESS POINT 2

	Process 
	Construction of the initial 5 lineal meters of Machine-Placed Barrier each day.

	Notification Period 
	At least 24 hours notice of the anticipated time that the initial 5 lineal meters of concrete safety barrier will be completed.


Any hand correction or hand finishing of a Machine-Placed Barrier must be carried in accordance with the procedure in the approved Quality Plan. In the event that hand correction is regularly required, the Contractor must review the construction process and implement measures to prevent the reoccurrence of a defective concrete finish.
[bookmark: _Toc188351529]Non-conforming machine-placed concrete
[bookmark: _Ref122514869]Minor surface imperfections, including porous spots, shallow honeycombing, rough areas and blow holes not conforming to the class of surface finish as specified in Clause 8.2 may be repaired using cementitious patch repair in accordance with ATS 5340. Prior to undertaking the patch repair, the Contractor must photographically record each imperfection and submit the Quality Plan required under ATS 5340 to the Principal.
	HOLD POINT 4

	Process Held
	Cementitious patch repair of minor surface imperfections.

	Submission Details
	The Quality Plan must be submitted to the Principal at least 5 working days prior to the commencement of construction of the concrete safety barrier.



Epoxy materials must not be used for the patch repair of concrete.
The exposed surface of the repaired area must have a texture and colour that is uniform with the colour and texture of the surrounding concrete.
[bookmark: _Toc188351530][bookmark: _Ref122084557][bookmark: _Ref122078893]Precast Units
This Clause 9 applies where precast units are used for the construction of the concrete safety barrier.
[bookmark: _Ref127437873]The Quality Plan must include procedures/Inspection and Test Plans for:
1. verifying that only conforming precast units are delivered to the construction site; and
setting out and fixing the precast units.
The precast units must be stored, handled, and transported in accordance with ATS 5850.
Unless specified otherwise in the Contract documents, if the precast unit will be placed on the surface of asphalt or concrete, one of the following methods must be used for fixing the precast unit to the surface:
a suitable proprietary epoxy adhesion agent, approved by the Principal, which is spread evenly over the whole of the contact surfaces in accordance with the manufacturer’s instructions; 
a suitable cementitious mortar or grout in accordance with ATS 5316; or
an alternative method which has been specified in the approved Quality Plan.
Where the precast unit will be placed on earthworks or granular/stabilised pavement layers, the precast unit must be placed on a bedding of cementitious mortar or grout complying with ATS 5316. The mortar or grout must not be less than 50 mm thick. All of the area under the units must be completely filled with dense and uniform mortar or grout which is placed in one continuous operation.
[bookmark: _Hlk122355014]Individual precast units must be connected together with permanent connectors as shown on the Drawings.
[bookmark: _Toc188351531]Joints and Discontinuities
[bookmark: _Toc188351532]General
Where a Cast-in-Place Barrier is adjacent to, or on top of, a concrete pavement base layer, the same type of movement or contraction joint in the concrete base must be made in the concrete safety barrier system and located to form a continuous joint through both structures. Any offset between the line of the joint in the concrete pavement layer and the line of the corresponding joint in the concrete safety barrier system must not exceed 15 mm at the bottom of the barrier.
All joints must be straight and square to the line of the barrier. The minimum specified concrete cover to reinforcement must be maintained at all joints. 
[bookmark: _Toc188351533]Expansion joints
An expansion joint comprises of a break which extends through the complete cross-section of the concrete safety barrier and is perpendicular to the barrier centreline. The joint must be filled with an approved joint filler (such as bitumen impregnated fibre board) which is sealed at the perimeter by an approved joint sealer. If the joint width is not shown on the drawings, the nominal joint width is 25 mm.
The length of continuous barrier between expansion joints must not exceed the lesser of:
1. the length of concrete pour completed in one day; and
150 m.
In addition, an expansion joint must be formed:
at any joint between different methods of constructing the concrete safety barrier (e.g. between machine-placed and manually-placed concrete);
at the junction with a terminal end section; and
where the barrier is cast or placed against an existing structure.
Where a light pole is constructed in the line of the barrier, and expansion joint is not required at the opening for the light pole.
Unless shown otherwise on the Drawings, a minimum of 3 dowel bars must be used to connect barriers on either side of an expansion joint. The dowel bars must comply with the following:
1. minimum 24 mm diameter galvanized grade R250N bars;
each bar embedded 500 mm into each barrier;
each bar debonded at one end, using Denso tape or a similar approved product; and
bars installed in line with the direction of the barrier in a vertical plane centred about the barrier.
The position of bars must conform to the details shown on the Drawings.
If the cover of concrete to reinforcement at the expansion joint is not specified on the Drawings, the concrete cover must be a minimum of 60 mm and a maximum of 100 mm. 
[bookmark: _Toc188351534]Contraction joints
For a Cast-in-Place Barrier, a contraction joint is formed by a saw cutting a transverse groove to a depth of 50 mm with a nominal width of 6 mm. If specified in the Contract documents, the saw cut must be filled with an approved joint sealer. 
The time of saw cutting must be determined so that shrinkage cracking outside of the construction joint is eliminated. However, the time between concrete placement and saw cutting must not exceed the following in any circumstances:
1. 4 hours where the ambient air temperature at the time of placement is ≥ 20°C.
12 hours where the air temperature measured at the time of placement is < 20°C. 
Where manually placed (fixed form) concrete is used, the contraction joint may be formed by tooling to a nominal depth of 10 mm. 
The maximum spacing between contraction joints is 4.0 m.
[bookmark: _Toc188351535]Cover plate assemblies
Where a fabricated steel cover assembly for light poles and/or cable pits is to be attached to a concrete safety barrier, the assembly must be attached to the barrier using chemical anchors that comply with ATS 5860.
[bookmark: _Toc188351536][bookmark: _Ref122074397]Delineators
Delineators must be installed at locations and spacings as shown on the Drawings. If the spacing is not shown on the Drawings, the delineators must be spaced in accordance with AS 1742.2 or at 20 m centres, whichever gives the closer spacing.
The retro-reflectors must be either discrete device type retro-reflectors or sheeting type retro-reflectors complying with AS/NZS 1906.2.
The combination fluorescent/retro-reflective sheeting must comply with AS 1906.1 for Class 1 in areas without roadway lighting and for Class 1W in areas that are lit.
The base plate of the delineator must be fastened to the top of the barrier using an epoxy adhesive formulated for the purpose in accordance with the manufacturer’s instructions.
[bookmark: _Ref141357910][bookmark: _Toc188351537]Conformance
[bookmark: _Toc188351538][bookmark: _Hlk123643718][bookmark: _Ref122012885][bookmark: _Ref122012907][bookmark: _Hlk122012215]General
[bookmark: _Hlk162271026]The concrete safety barrier must be constructed in accordance with the Drawings to the tolerances and surface finish specified in this Clause 12.
Subject to Clause 8.10, any section of concrete safety barrier which does not comply with Clause 12 must be removed and replaced with conforming concrete safety barrier.
[bookmark: _Toc188351539]Geometrics
The geometric tolerances and surface finish must comply with Table 5.7.5 of AS/NZS 3845.1, except that the deviation from the horizontal and vertical design alignment must not exceed 20 mm.
The line of a transverse joint must not deviate by more than 10 mm from a line comprising a series of contiguous straight lines on the surfaces of the barrier. 
All joints must be straight and not deviate more than 5° from the square to the line of the barrier. Joints and any barrier cut-outs must be positioned within 20 mm of the design position.
Where the barrier is constructed on a concrete footing, the footing must be constructed to within the following tolerances:
1. Thickness: −5 mm to +15 mm
Plan dimensions: 0 mm to +150 mm
Departure from the plan in any direction: 50 mm
For precast units, the relative displacement of adjoining units must not exceed 20 mm.
Deviation from the specified horizontal and vertical position must be verified by survey at intervals not exceeding 10 m.
Conformance with specified dimensions and deviation under a 3.0 m straightedge verified by measurement at intervals not exceeding 20 m and at any observed irregularity in the surface.
[bookmark: _Ref122527976]The Contractor must prepare a report recording the actual dimensions and position of the barriers, the surface finish and identifying any non-conformances.
[bookmark: _Toc188351540]Concrete
[bookmark: _Ref122528096]If not previously provided to the Principal, all test results and reports required under ATS 5315, ATS 5320, ATS 5325 and ATS 5336 (as applicable) must also be submitted with the report on geometric conformance. Where a Machine-Placed Barrier is constructed, test results for concrete air entrainment in accordance with AS 1379 must also be reported to the Principal.
[bookmark: 13.1_General][bookmark: 13.2_Test_and_Inspection_Reports][bookmark: _bookmark11][bookmark: _Toc26182495][bookmark: _Toc188351541]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. Commencement of the construction of the concrete safety barrier 
	
	Quality Plan

	5.9
	2. Commencement of the construction of the concrete safety barrier
	
	Evidence that the materials comply with the specified requirements

	7.5
	
	Construction of the concrete safety barrier
	

	8.7
	3. Construction of Machine-Placed Barrier
	
	Successful trial section of barrier

	8.8
	
	Construction of the initial 5 lineal meters of Machine-Placed Barrier each day
	

	8.10
	4. Cementitious patch repair of minor surface imperfections
	
	Quality Plan for patch repair

	12.10
	
	
	Report on geometrics and surface finish of the barrier

	12.11
	
	
	Concrete test results (if not submitted previously)






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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