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[bookmark: _Toc216092331]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732][bookmark: _Hlk189234922]Austroads Technical Specification ATS 2240 sets out the requirements for the construction of stormwater infrastructure. This includes the construction of:
reinforced concrete pipes;
steel and aluminium pipes;
box culverts; and
other concrete drainage infrastructure, such as inlet and outlet structures, junction boxes, drainage inlet pits, drop structures, headwalls, wingwalls, energy dissipators and lined open surface channels.
ATS 2240 may also be used for the construction of Culverts and associated structures installed for purposes other than drainage, such as a fauna underpass.
ATS 2240 does not cover:
0. the design of stormwater infrastructure;
pipes installed by microtunnelling and/or auger boring (refer to ATS 4541);
scour protection measures, such as rock mattresses (refer to ATS 5150); and
the construction of:
plastic pipes; 
arch structures; 
unlined surface drainage; and
kerb and channel (refer to ATS 2245).
[bookmark: _Toc213743774][bookmark: _Toc215500515][bookmark: _Toc216092332]Referenced Documents
The following documents are referenced in this Specification:
	Australian/New Zealand Standards
AS 1646	Elastomeric seals for waterworks purposes
AS 1657	Fixed platforms, walkways, stairways and ladders – Design, construction and installation
AS 1830 	Grey cast iron
AS/NZS 2041.4	Buried corrugated metal structures, Part 4: Helically formed sinusoidal pipes
AS/NZS 3725	Design for installation of buried concrete pipes
AS/NZS 3750.9	Paints for steel structures, Part 9: Organic zinc-rich primer
AS 3996	Access covers and grates
AS/NZS 4058	Precast concrete pipes (pressure and non-pressure)
AS/NZS 4680	Hot-dip galvanized coatings on fabricated iron and steel articles – Specifications and test methods 
AS 5100.2	Bridge design, Part 2: Design loads

	Austroads
AP-C87	Austroads Glossary of Terms
[bookmark: _Hlk134768696]ATM-440	Proof Rolling
ATS-1140	Environmental Management Systems
ATS-1330	Management of Utilities on Site
ATS-2160	Geotextiles (Separation and Filtration)
ATS-2235	Supply of Box Culverts 
ATS-2245	Kerb and Channel
ATS-4541 	Microtunnelling and Auger Boring 
ATS-5150 	Construction of Gabions and Rock Mattresses
ATS-5310	Supply and Placement of Steel for the Reinforcement of Concrete 
ATS-5315	Supply of Special Class Concrete
ATS-5316	Cementitious Mortar and Grout 
ATS-5320	Placement of Concrete
ATS-5325	Precast Concrete Members
ATS-5335	Normal Class Concrete
ATS-5338	Supply of Controlled Low Strength Material (Flowable Fill)

	Water Services Association of Australia
WSA 05	Conduit Inspection Reporting Code of Australia


[bookmark: _Toc213743775][bookmark: _Toc215500516][bookmark: _Toc216092333][bookmark: _Toc514678947][bookmark: _Toc886734]Definitions
In addition to the definitions in AP-C87 and AS/NZS 3725, the following definitions apply to this Specification.
	Culvert:
	Includes pipe culverts and box culverts.

	Design Documentation:
	The drawings, schedules and any other documents, identified as such, that set out the design of the stormwater infrastructure. 

	[bookmark: _Hlk137472727][bookmark: _Hlk37244775]Principal’s Registration Scheme:
	A scheme for the prequalification, registration or approval of products, manufacturers and/or suppliers that is in operation in the jurisdiction where the stormwater infrastructure is to be constructed.


[bookmark: _Toc74148885][bookmark: _Toc213743776][bookmark: _Toc215500517][bookmark: _Toc216092334][bookmark: _Ref9599800]Quality System Requirements
[bookmark: _Ref190092613]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

	7.1
	Procedures and other documentation for excavation

	8.1
	Procedures and other documentation for the installation of the stormwater infrastructure



	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Construction of stormwater infrastructure

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


[bookmark: _Toc29489164][bookmark: _Ref55460709][bookmark: _Ref55470685][bookmark: _Ref64375556][bookmark: _Toc74148887][bookmark: _Toc213743777][bookmark: _Toc215500518][bookmark: _Toc216092335][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]Materials
[bookmark: _Toc213743778][bookmark: _Toc215500519][bookmark: _Toc216092336][bookmark: _Hlk137472953][bookmark: _Ref134771019][bookmark: _Ref15996048]General
[bookmark: _Ref189495290][bookmark: _Ref189495301]Materials and components, where used for the construction of stormwater infrastructure, must comply with the specifications and/or standards listed in Table 5.1.
Table 5.1:	Requirements for materials and components
	Material or component
	Specification/standard

	Geotextiles 
	ATS 2160

	Precast concrete pipes
	AS/NZS 4058

	Rubber rings for precast concrete pipe joints
	AS 1646

	Box culverts
	ATS 2235

	Cast-in-place concrete
	Special Class Concrete that is supplied and placed in accordance with ATS 5315 and ATS 5320 respectively.(1)

	Steel reinforcement for cast-in-place concrete
	ATS 5310

	Cementitious mortar and grout
	ATS 5316

	Epoxy
	A surface tolerant product that is suitable for its intended application and has been approved by the Principal.

	Precast concrete components
	ATS 5325

	Corrugated metal pipes
	AS/NZS 2041.4

	Metal access covers, grates and frames
	AS 3996

	Cast iron components
	Grade T200 in accordance with AS 1830

	Ladders and step irons (placed within large pits and chambers)
	Refer to Clause 10.1

	Bedding, side support and backfill material
	Refer to Clause 5.9


[bookmark: _Ref189141053][bookmark: _Toc74148889]Note:
If Normal Class Concrete is specified in the Design Documentation, the concrete may be supplied and placed in accordance with ATS 5335 in lieu of using Special Class Concrete. 
If a Principal’s Registration Scheme is in place for supply of any of the components and/or materials used in the construction of the stormwater infrastructure, the components and/or the supplier must be registered under that scheme. 
For precast concrete pipes subject to an aggressive environment (i.e. other environments as defined in Clause 1.3 of AS/NZS 4058), the pipes must comply with any additional protective treatments specified in the Design Documentation (such as additional clear cover or a protective coating). 
[bookmark: _Toc213743779][bookmark: _Toc215500520][bookmark: _Toc216092337]Additional Requirements for Covers, Grates and Frames
Unless specified otherwise in the Design Documentation, grates, covers and frames for pits and access chambers must:
0. meet Class D requirements when tested in accordance with AS 3996; and
have a positive mechanical retainer system to stop accidental closure of the grate or cover when in the open position.
Grates located on a road carriageway or bicycle path must meet bicycle safety requirements in accordance with AS 3996.
[bookmark: _bookmark5][bookmark: _Toc213743780][bookmark: _Toc215500521][bookmark: _Toc216092338][bookmark: _Toc74148890]Bandage Covers 
[bookmark: _Ref206499195][bookmark: _Ref206498408]Rubber bands for joining pipe culverts must have properties appropriate to the sealing requirements with a thickness not less than 2 mm. The bands must be approved by the manufacturer of the Culverts.
[bookmark: _Hlk206659971][bookmark: _Ref206510595]Adhesive bandage covers must be a suitable proprietary product consisting of multi-layer woven or single layer non-woven synthetic self-adhesive fabric that has been factory impregnated with a rubberised bitumen or a neutral petrolatum-based compound. The adhesive bandage covers must be approved by the Principal.
If requested by the Principal, a sample of the material to be used as a bandage cover must be submitted with the certificate of compliance (refer to Clause 5.13).
[bookmark: _Toc213743781][bookmark: _Toc215500522][bookmark: _Toc216092339]Material for Bedding, Side Support, Overlay and Backfill 
[bookmark: _Ref189135077][bookmark: _Ref189135087][bookmark: _Ref189141388][bookmark: _Ref189231390][bookmark: _Ref70434573]The material used for bedding, side support, overlay and backfill of Culverts must comply with the properties specified in the Design Documentation. However, if nothing is specified in the Design Documentation, the properties must comply with those specified in AS/NZS 3725 and be tested for compliance at a minimum frequency of one test per 1,000 tonnes (or part thereof) of production.
Notwithstanding Clause 2.2 of AS/NZS 3725, any proposal by the Contractor to use material that does not comply with Clause 5.9 is subject to the Principal’s prior approval. 
Where Controlled Low Strength Material (CLSM) is used, it must be supplied and placed in accordance with ATS 5338.
[bookmark: _Ref209439654]Backfill placed against stormwater infrastructure other than Culvers must:
0. be free-draining material in locations where it is necessary to prevent the build-up of hydrostatic pressures; and
be of sufficient strength to ensure it is stable and does not undergo post-construction settlement.
[bookmark: _Toc213743782][bookmark: _Toc215500523][bookmark: _Toc216092340][bookmark: _Ref55470766][bookmark: _Toc74148893][bookmark: _Ref15469889][bookmark: _Hlk9598492]Evidence of Compliance
[bookmark: _Ref190340384][bookmark: _Ref137474151]Prior to the materials/components being incorporated into the Works, the Contractor must submit the following to the Principal:
0. a signed certificate of conformance which states that the materials/components used and the finished product conform to the requirements of this Specification; and
records, including test results, evidencing that the materials/components comply with the requirements of this Specification.
	[bookmark: _Hlk189487107]HOLD POINT 2

	Process Held
	Incorporation of materials/components into the Works

	Submission Details
	The certificate of compliance and supporting evidence of conformance must be submitted to the Principal at least 2 working days prior to that material being incorporated into the Works.


[bookmark: _Toc213743783][bookmark: _Toc215500524][bookmark: _Toc216092341]Existing Stormwater Infrastructure
[bookmark: _Toc74148894][bookmark: _Toc213743784][bookmark: _Toc215500525][bookmark: _Toc216092342]General
[bookmark: _Hlk137483820]Where specified in the Design Documentation, existing stormwater infrastructure must be removed or demolished, but only to the extent necessary for construction of the new Works. Where adjacent existing stormwater infrastructure is to remain in use, it must not be damaged during construction and, where applicable, matched to the new Works. Where existing concrete is partially demolished, the interface with the remaining concrete must be saw-cut to provide a clean joint.
[bookmark: _Ref206431264]Unless Clause 6.3 applies, all demolished existing stormwater infrastructure must be removed from the Site and disposed of in accordance with the approved Environmental Management Plan (refer to ATS 1140).
[bookmark: _Ref206431408]If the Design Documentation specifies that an existing Culvert is to be removed from its current position and re-used, the Contractor must not damage the Culvert during removal, handling and storage. 
Unless shown otherwise on the Design Documentation, the void left by the removal of the redundant stormwater infrastructure must be backfilled and compacted with suitable material to reinstate the area to a safe and free-draining state.
[bookmark: _Toc213743785][bookmark: _Toc215500526][bookmark: _Toc216092343]Redundant Stormwater Infrastructure 
Where existing stormwater infrastructure is taken out of service, but not removed or demolished, the Contractor must ensure that the Works cannot be damaged in the future by water leaking from the redundant stormwater infrastructure and entering the earthworks.
At a minimum, one of the following treatments must be applied to a redundant Culvert:
0. Fill the Culvert in-situ with 3 MPa Controlled Low Strength Material (CLSM) in accordance with ATS 5338. The CLSM must be placed in a manner that allows all air to be displaced as the CLSM fills the structure. When assessed at each cross-section, the void must be filled to at least 98% of the original volume after the final set of the CLSM.
Seal the ends of the Culvert with a concrete end plug. The end plug must extend at least 500 mm into the Culvert. The minimum concrete grade is N20 in accordance with ATS 5335.
[bookmark: _Ref137644852][bookmark: _Toc213743786][bookmark: _Toc215500527][bookmark: _Toc216092344]Excavation and Earthworks
[bookmark: _Toc74148901][bookmark: _Toc213743787][bookmark: _Toc215500528][bookmark: _Toc216092345]General
[bookmark: _Ref189133421][bookmark: _Ref64376416]The Quality Plan must include details, procedures and/or Inspection and Test Plans that address the following:
0. details of the equipment to be used (if not submitted under the Quality Plan for general earthworks);
methodology for trenching and excavation;
where necessary, methodology for dewatering and safe discharge of seepage;
provision for temporary diversion of flow;
where necessary, the method of assessing the stability of the excavation and the installation of shoring or other methods to provide a safe workplace; and
method of assessing the foundation material at the completion of the excavation and the placement and compaction of select fill used to replace unsuitable material.
[bookmark: _Ref137632350][bookmark: _Hlk206431235]If the Contractor proposes to construct an alternative temporary flow path for stormwater, all details and necessary approvals must be included in the Quality Plan or the approved Environmental Management Plan (refer to ATS 1140).
Any surplus excavated material that is not reused in the Works must be removed from the Site and disposed of by the Contractor in accordance with the requirements of the Contractor’s Environmental Management Plan and all applicable environmental management legislation.
[bookmark: _Toc143242048][bookmark: _Toc188354028]Set Out
[bookmark: _Ref141430174][bookmark: _Ref190340395][bookmark: _Hlk189208246]Prior to commencing excavation, the alignment of the stormwater infrastructure must be set out using pegs or another suitable marking system. The Contractor must verify that:
0. there are no obstructions on the Site that may impede the construction of the stormwater infrastructure in the correct position; and
the position of all Utilities in the proximity of the Works has been verified in accordance with ATS 1330 and any necessary protective measures have been implemented. 
	WITNESS POINT 1 

	Process 
	Commencement of excavation

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


If an unknown Utility is encountered during excavation, the requirements of ATS 1330 will apply.
[bookmark: _Toc213743788][bookmark: _Toc215500529][bookmark: _Toc216092346]Extent of Excavation
Subject to Clause 7.7, excavation carried out for installation of stormwater infrastructure must be kept to the minimum practicable, but be sufficient for safe and practical working in accordance with the applicable Work Health and Safety requirements.
[bookmark: _Ref193702090]Trenches for the installation of Culverts must be constructed to the widths specified in the Design Documentation. If the widths are not shown in the Design Documentation, the widths in AS/NZS 3725 will apply. For that part of the trench which is below the level of the top of the pipe, the actual width of the trench must not exceed the specified width of the trench by more than 50 mm.
Where excavation takes place outside of existing pavement, any topsoil present must be stripped and stockpiled for subsequent respreading. If the depth of topsoil removal is not specified, a depth of at least 100 mm must be removed.
Unless specified otherwise in the Design Documentation, the following applies to pipes installed under an embankment:  
0. Where ‘Embankment Condition’ installation is specified in the Design Documentation, prior to excavation of the trench, the embankment must be constructed to a height of at least 0.7 times the external diameter of the pipe above the top of the bedding zone, and for a minimum lateral distance past the boundary of the trench of 2.5 times the external diameter of the pipe.
Where ‘Trench Condition’ installation is specified in the Design Documentation, prior to excavation of the trench, the embankment must be constructed to at least 600 mm above the top of the Culvert or to the level of the top of earthworks (whichever is lower).
[bookmark: _Toc213743789][bookmark: _Toc215500530][bookmark: _Toc216092347]Removal of an Existing Pavement
Where excavation takes place within an existing sealed pavement: 
0. the pavement must be saw cut or milled prior to excavation;
any additional breakage of the existing pavement edge must be cut out square to the edge of the excavation prior to reinstatement; and
all saw cutting must be dampened by water to reduce dust and any resultant slurry must be collected and disposed of in accordance with the requirements of the Contractor’s Environmental Management Plan and all applicable environmental management legislation.
Slurry from saw cutting must not enter stormwater drainage systems or dry out on the road surface.
For asphalt surfaced roads the trench must be saw cut or milled to the full depth of the existing asphalt surface in accordance with the requirements of the Design Documentation.
Where a stabilised pavement exists, the pavement must be cut to the lesser of the full pavement depth, or a minimum cut depth of 200 mm.
For sprayed bituminous surfaced roads, the trench must be saw cut to the lesser of the full depth of the pavement, or a minimum cut depth of 300 mm.
Longitudinal saw cuts must not be positioned in a wheelpath. 
[bookmark: _Toc213743790][bookmark: _Toc215500531][bookmark: _Toc216092348]Material at the Base of the Excavation
Where the stormwater infrastructure, including open surface channels, will be constructed on material other than rock, the in-situ material must be compacted such that perceptible deformation is not observed during the proof rolling test undertaken in accordance with Clause 7.17. However, if unsuitable material is encountered, it must be removed and replaced by compacted select material.
[bookmark: _Ref189147520]Unless directed otherwise by the Principal, the Contractor must undertake proof rolling of the excavated surface in accordance with ATM 440 to verify the subgrade strength and identify any unsuitable material. For pipes, small box culverts and small drainage structures, 2 passes of a vibrating leg rammer must be used. A plate compactor is not acceptable. For large box culverts, a roller with a minimum weight of one tonne must be used. Where a blinding layer will be placed, proof rolling is not required unless unsuitable material is present.
Where rock is encountered over any part of the foundation for stormwater infrastructure, the whole of the foundation area must be either:
0. excavated to a depth of 300 mm below the level of the bottom of the bedding layer and replaced with select material that is compacted in accordance with the Design Documentation; or
all loose material is removed to expose sound rock and a blinding layer, comprising of concrete complying with ATS 5335 or 8 MPa Controlled Low Strength Material (CLSM) complying with ATS 5338, is placed as to form a stable, level surface.
[bookmark: _Ref55484616]The Contractor must provide at least 24 hours prior notice to the Principal that the excavation will be complete and ready for the placement of bedding material or blinding layer.
	WITNESS POINT 2

	Process 
	Placement of bedding material or blinding layer

	Notification Period 
	At least 24 hours prior to the placement of the bedding material or blinding layer.


Following the completion of proof rolling and placement of bedding material or blinding layer (where applicable) the stormwater infrastructure must be installed as soon as practicable. If the subgrade becomes subject to moisture ingress during that period, the proof rolling must be repeated, and, if necessary, over-wet material must be removed and replaced.
[bookmark: _Toc25577079][bookmark: _Ref15291808][bookmark: _Toc213743791][bookmark: _Toc215500532][bookmark: _Toc216092349]Installation – General
[bookmark: _Ref189133606]The Quality Plan must include details, procedures and/or Inspection and Test Plans that address the following (where applicable):
0. details of the equipment to be used;
methodology for lifting and installing Culverts and other precast concrete components;
methodology for placing and compacting bedding, side-fill and backfill, including the depth of each lift; 
for concrete Culverts, engineering certification that the pipe load class is sufficient to withstand proposed compaction equipment and other construction loading, supported by calculations using the load distribution through fill described in AS 5100.2; and
checking the Culverts and other precast concrete components for damage during installation and at the completion of installation.
[bookmark: _Ref189134112]Stormwater infrastructure must be constructed in accordance with the details specified in the Design Documentation. All proprietary products must be installed in accordance with the manufacturer’s instructions.
For any Culvert or other precast concrete component that is cut, the following applies:
0. the cutting operations must provide neat end surfaces; and
the cut surface must be given two coats of a suitable surface tolerant epoxy in accordance with the manufacturer’s instructions.
Culverts and other precast concrete structures must be installed on compacted bedding material or a blinding layer that has been finished in a manner to provide continuous, even support to the Culvert or structure. 
[bookmark: _Hlk213740732]Cementitious mortar must be used to fill:
0. any gap between a precast concrete structure and a Culvert; and 
any holes and recesses provided in precast units to assist installation, unless a proprietary plug is used to fill a lifting hole.
[bookmark: _Ref189492066]Cementitious mortar must be minimum strength of 32 MPa complying with ATS 5316, unless the Design Documentation specifies that the mortar may consist of 1 part of Type GP cement to 3 parts of fine aggregate, with only sufficient water added to form a moist dry-pack material. 
Cementitious mortar must be used within one hour of mixing and must not be re-tempered. The mortar must be in contact with a concrete surface that has been thoroughly cleaned and wetted just prior to filling. The surface of the mortar must be finished smoothly and be flush with the adjoining concrete surface. Mortar must be cured for a period of not less than 48 hours. Backfill must not be placed against a precast structure during the curing period. 
Unless impractical, the construction of new Culverts must commence at the outlet end and progress to the inlet end.
At all stages of construction, the excavation must be kept free of loose rubbish and foreign material. 
[bookmark: _Toc213743792][bookmark: _Toc215500533][bookmark: _Toc216092350]Installation of Culverts
[bookmark: _Toc213743793][bookmark: _Toc215500534][bookmark: _Toc216092351]General
[bookmark: _Ref189150693]Where the length of a Culvert is shown on the Design Documentation, that length is determined as follows:
0. Where the culvert terminates at a headwall, the length is measured along the centreline of the Culvert to the face of the headwall.
At locations other than a headwall, the plan length is measured from the centre of the drainage structure (unless otherwise shown).
[bookmark: _Ref189134103]Nominal design gradients are calculated using the lengths determined in accordance with Clause 9.1. Any gradients shown on the Design Documentation are nominal and do not take precedence over specified invert levels.
The ends of Culverts must be free of any foreign matter at the time of joining.
[bookmark: _Toc213743794][bookmark: _Toc215500535][bookmark: _Toc216092352]Bedding
The extent and compaction of the bedding material must comply with the Design Documentation. If nothing is specified, the requirements specified in AS/NZS 3725 apply.
[bookmark: _Toc213743795][bookmark: _Toc215500536][bookmark: _Toc216092353]Concrete Culverts
Where butt and flush joints are used for pipe culverts, the units must abut one another and a rubber band complying with Clause 5.6 must be installed on the outer surfaces to seal the joints.
[bookmark: _Hlk213676993]For precast box culverts, the transverse joint between adjacent crown units and the transverse joint between adjacent link slabs must be sealed all around with a 250 mm wide adhesive bandage cover complying with Clause 5.7, unless specified otherwise in the Design Documentation. This treatment is not required for legs of adjacent crown units where the joint is infilled with concrete.
If a concrete fillet bandage is specified for a joint, the bandage must be constructed around the pipes forming the joint and extending at least 300 mm from the junction along the surface of each pipe. The fillet must be least 100 mm thick and be reinforced with SL62 steel mesh. The mesh must completely encircle both pipes forming the joint, be lapped at least 300 mm and cover the full dimensions of the fillet. Backfill must not be placed against a concrete fillet bandage until the following day. The waterway must not be obstructed in any way by construction of the concrete fillet bandage.
Corrugated Metal Culverts
The invert height or reduced level of a corrugated metal culvert is measured at the top of the corrugation. 
Circumferential joints must be staggered, and longitudinal joints must be horizontally opposed.
Where a corrugated steel component is cut, the cut surface must be given 2 coats of zinc-rich organic priming paint as specified in AS/NZS 3750.9. The coats must have a combined thickness at least equivalent to the galvanised coating thickness. Each coat must be applied in accordance with the manufacturer’s instructions and must be applied to the adjacent uncut surfaces for a width not less than 25 mm.
Unless specified otherwise in the Design Documentation, the invert of corrugated metal pipe culverts must be lined with concrete meeting the following requirements:
0. the minimum depth of concrete above the corrugations is 50 mm; and
the minimum height of lining above invert is D/6, where D = Diameter of culvert.
The construction of the concrete invert lining must not commence until all backfilling operations and associated earthworks have been completed. Unless approved otherwise by the Principal, construction of the concrete invert lining must be delayed to the latest possible time within the construction period.
The surface on which the concrete invert lining is to be constructed must be dry and free of foreign matter. Immediately prior to placing the concrete, the metal surface must be coated with an epoxy-based bonding agent for the full width of the paved area, plus an additional 100 mm width each side. The concrete must be a minimum of grade S32 complying to ATS 5315, with nominal maximum 10 mm aggregate.
The concrete must be thoroughly worked into the corrugations, screeded off and trowelled to provide a uniform surface free of depressions. The edges of the concrete must be sloped such that water does not pond against the culvert. The surface of the trowelled concrete must be scored longitudinally to a depth of 10 mm at 500 mm centres.
[bookmark: _Toc213743796][bookmark: _Toc215500537][bookmark: _Toc216092354]Installation of Stormwater Infrastructure other than Culverts
[bookmark: _Ref189484900]If the Design Documentation specifies that a chamber (i.e. large pit) must be accessible to maintenance personnel, a ladder or step irons that comply with AS 1657 must be installed. All steel components must be galvanised in accordance with AS/NZS 4680.
Where the base of a pit is constructed using cast-in-place concrete and a precast concrete unit will be placed on the base:
0. the base must not be less than 150 mm thick and extend in every direction for at least 150 mm beyond the outside of the precast unit; and
the lowest precast concrete unit must be placed on the concrete base while the concrete base is in the plastic state.
[bookmark: _Ref193702313]Where cast-in-place concrete is used for the construction of stormwater infrastructure and the excavation is in firm ground, the walls may be constructed without the use of backforms, provided that the wall thickness is increased by at least 20 mm for structures up to 5.0 m deep, and by at least 30 mm for structures deeper than 5.0 m.
Where cast-in-place concrete is used:
0. the tolerance on the thickness of any part of the structure is −0 mm, +20 mm;
the waterway dimension must not be less than the dimension shown in the Design Documentation; and
formwork must not be removed earlier than the time determined in accordance with ATS 5320 or ATS 5335 (as applicable). 
Where a precast concrete pit is used:
0. construction of the openings for Culverts must not damage the precast concrete, and hammering or impact must not be used to remove concrete on Site;
a minimum gap of 25 mm must be provided between connecting Culverts and precast units; and
joints between the concrete units must be sealed with an epoxy compound and be pointed from the inside to produce watertight joints.
[bookmark: _Ref190340444][bookmark: _Ref206154728]A top slab, inlet unit, grate or converter slab (as applicable) must not be placed on the walls of the concrete structure until all of the structure has been surveyed and a report demonstrating compliance with the tolerances in Clause 12 submitted to the Principal.
	HOLD POINT 3

	Process Held
	Placement of top slabs, inlet units, grates or converter slabs (as applicable)

	Submission Details
	The survey report must be submitted to the Principal at least 2 working days prior to placement of the top slabs, inlet units, grates or converter slabs.


A precast top slab, inlet unit, grate or converter slab must be joined to the top of the walls of the chamber or pit using cement mortar complying with Clause 8.6 or epoxy mortar applied in accordance with the manufacturer’s instructions.
If a stormwater structure is located within a road pavement, a temporary cover must remain in position, and installation of the frames and surrounds must be deferred until pavement construction has reached a stage where the frames and surrounds can be positioned accurately.
After completion of the concrete structure (including the placement of any temporary covers and the removal of any formwork), the void between the structure and the soil or an adjacent structure must then be backfilled in accordance with the Design Documentation.
[bookmark: _Toc213743797][bookmark: _Toc215500538][bookmark: _Toc216092355]Side Support, Overlay and Backfill
[bookmark: _Toc213743798][bookmark: _Toc215500539][bookmark: _Toc216092356][bookmark: _Ref190850363]Inspection Prior to Placement of Material
[bookmark: _Ref213690392]Prior to placing side fill material:
0. the stormwater infrastructure must be surveyed in accordance with the requirements included in the Contract documents to demonstrate compliance with the requirements of Clause 12; and
[bookmark: _Ref190337584]all Culverts and precast concrete stormwater infrastructure must be completely checked to verify that the concrete is not damaged (i.e. there are no cracks, dents, bulges, chips or spalls present) and a report of the inspection must be prepared.
	HOLD POINT 4

	Process Held
	Placement of side fill and backfill

	Submission Details
	[bookmark: _Hlk213690368]The survey report and inspection report must be submitted to the Principal at least 2 working days prior to placement of side fill and backfill.


[bookmark: _Hlk190337362]For the assessment, repair and/or rejection of damage to concrete pipes, box culverts and precast elements, the requirements of AS/NZS 4058, ATS 2235 and ATS 5325 respectively apply.
[bookmark: _Toc213743799][bookmark: _Toc215500540][bookmark: _Toc216092357]Extent of Side Support, Overlay and Backfill Material
For Culverts installed in trenches, the material used for side support, overlay and backfill must extend to the dimensions shown in the Design Documentation. If nothing is specified, the requirements specified in AS/NZS 3725 apply, except that:
0. below pavement (which includes any unsealed shoulder), the backfill material must extend to the underside of the reinstated pavement; and
outside of the pavement area, the backfill material must extend to a level at least 300 mm above the top of the Culvert and excavated material may be used above this level.
For Culverts installed within fill locations, backfill material must extend to a level at least 300 mm above the top of the Culvert.
[bookmark: _Toc213743800][bookmark: _Toc215500541][bookmark: _Toc216092358]Placement
Material must be placed in horizontal layers not exceeding 200 mm (loose) thickness and uniformly compacted in horizontal layers.
Where backfill is to be placed on both sides of wing walls or retaining walls, the backfill must be brought up evenly in horizontal layers. At any time, the height differential between the surface of the layers on either side of the structure must not exceed 300 mm.
Backfill placed against cast-in-place stormwater infrastructure other than Culvers must:
0. not be placed against concrete that is less than 48 hours old; and
not be placed against wing walls or retaining walls until all cast-in-place concrete has reached the 28-day characteristic compressive strength and is at least 14 days old.
[bookmark: _Toc213743801][bookmark: _Toc215500542][bookmark: _Toc216092359]Compaction
The material used for bedding, side support, overlay and backfill must be compacted and tested in accordance with the Design Documentation. If nothing is specified, the requirements specified in AS/NZS 3725 apply.
[bookmark: _Ref209438096]The frequency of testing must comply with Table 11.9, with a minimum of 3 backfill compaction tests per 100 m of Culvert carried out.
Table 11.9:	Frequency of compaction testing
	Culvert
	Minimum compaction test frequency	

	Small box culverts and stormwater pipes 1 m or less in diameter	
	[bookmark: _Hlk210217661]1 test per 5 m³ or part thereof

	Large box culverts and stormwater pipes over 1 m in diameter	
	1 test per 10 m³ or part thereof


[bookmark: _Ref213691532]Results of each compaction test must be submitted to the Principal within 5 working days of completion of the test and also be included in the Completion Report (refer to Clause 13.1).
[bookmark: _Toc213743802][bookmark: _Toc215500543][bookmark: _Toc216092360]Final Inspection of Culverts
[bookmark: _Ref213690226]After the completion of backfill to formation level and prior to construction of pavement layers, the inside of each Culvert must be inspected to verify that the flow of water is not obstructed by waste construction material left inside and to check for visible signs of defects. A report of the inspection, including photographs, must be submitted with the Completion Report.
[bookmark: _Ref213690245]If the Culvert cannot be safely inspected by a person, an inspection using closed circuit television, borescope or similar must be undertaken. The inspection must be performed by an organisation that is independent of the Contractor and approved by the Principal. A report of the inspection, including photographs, must be prepared in accordance with WSA 05 and submitted with the Completion Report.
[bookmark: _Ref70434825][bookmark: _Toc74148915][bookmark: _Toc213743803][bookmark: _Toc215500544][bookmark: _Toc216092361]Geometrics
[bookmark: _Toc213743804][bookmark: _Toc215500545][bookmark: _Toc216092362]Positional Tolerances 
The horizontal and vertical alignments of Culverts and inlet pits must not exhibit noticeable irregularities.
Culverts must have a positive drainage slope along the whole of their length and, where relevant, must join neatly to existing structures.
[bookmark: _Ref189495740][bookmark: _Ref190337975][bookmark: _Hlk190097875]Unless another tolerance is specified in the Design Documentation, the position of the stormwater infrastructure must comply with the tolerances specified in Table 12.3.
Table 12.3:	Tolerance on location
	Attribute
	Tolerance

	Vertical: Variation of actual reduced level of invert from specified level

	Culverts
	±10 mm, provided that the grades of Culverts do not depart from those specified by more than 1% (absolute) at any location

	Stormwater infrastructure other than Culverts
	±10 mm

	Horizontal: Variation from specified position

	Drainage inlet pits
	

	in the direction of the construction centre line
	±100 mm

	offset from the alignment of the adjoining kerb and channel
	±20 mm

	Concrete lined open surface channels
	±50 mm

	Culverts and stormwater infrastructure other than drainage inlet pits
	±100 mm


[bookmark: _Toc213743805][bookmark: _Toc215500546][bookmark: _Toc216092363]Water Test
Notwithstanding compliance with the tolerances in this Clause 12, water must not pond to a depth greater than 10 mm in any stormwater infrastructure.
A water test must be carried out:
0. if directed by the Principal; and
on any drainage inlet pit where the longitudinal grade of the road is less than 1%.
[bookmark: _Ref190851141]To carry out the water test, water must be discharged into the stormwater infrastructure structure to check uniformity of flow. The Contractor must take photographic records of the water test. The depth of water ponding (if any) must be measured immediately after the flow has ceased. 
[bookmark: _Ref190340459]For cast-in-place concrete work, the water test must be carried out as soon as possible after the concrete has cured.
	WITNESS POINT 3

	Process 
	Water test

	Notification Period 
	At least 24 hours prior to undertaking the water test.


[bookmark: _Toc213743806][bookmark: _Toc215500547][bookmark: _Toc216092364]Completion
1.1 [bookmark: _Ref143170690][bookmark: _Ref190340474]The Contractor must prepare a Completion Report that includes all records demonstrating compliance with the requirements of this Specification, including:
0. evidence that all materials and components comply with the requirements of Table 5.1;
survey report and inspection report in accordance with Clause 10.6; 
survey report and inspection report in accordance with Clause 11.1 and records of any repairs carried out;
records demonstrating that the materials used for bedding, side support, overlay and backfill have been placed in accordance with the requirements specified in Clause11.10; 
inspection report carried out in accordance with Clause 11.11 and/or Clause 11.12; and
where applicable, photographic evidence of water tests in accordance with Clause 12.6.
	HOLD POINT 5

	Process Held
	Construction of any further roadworks above the backfilled excavation

	Submission Details
	The Completion Report must be submitted to the Principal within 5 working days of the completion of the construction of the stormwater infrastructure and prior to the construction of any further roadworks above the backfill.


1.2 [bookmark: _Ref185425501][bookmark: _Ref185506503]The Contractor must submit ‘As-constructed’ drawings to the Principal within 20 working days of the completion of the construction of the stormwater infrastructure. These drawings must be prepared in accordance with the Principal’s drafting standards and be in a format acceptable to the Principal. ‘As-constructed’ drawings must identify any existing infrastructure made redundant by the Works under this Specification. The submission of ‘As-constructed’ drawings is a condition precedent to Completion or Practical Completion (as the case may be).


[bookmark: _Toc26182495][bookmark: _Toc74148916][bookmark: _Toc213743807][bookmark: _Toc215500548][bookmark: _Toc216092365]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.
	[bookmark: _Hlk215498385]CLAUSE
	HOLD POINT
	WITNESS POINT
	RECORD

	4.1
	Construction of stormwater infrastructure
	
	Quality Plan

	5.13
	Incorporation of materials/components into the Works
	
	Certificate of compliance and records

	7.4
	
	1. Commencement of excavation
	

	7.19
	
	Placement of bedding material or blinding layer
	

	10.6
	Placement of top slabs, inlet units, grates or converter slabs (as applicable)
	
	Survey report

	11.1
	Placement of side fill and backfill
	
	Survey report and report of inspection

	11.10
	
	
	Results of compaction testing

	11.11 and/or 11.12
	
	
	Final inspection report

	12.7
	
	1. Water test
	

	13.1
	1. Construction of any further roadworks above the backfilled excavation
	
	Completion Report

	13.2
	
	
	‘As-constructed’ drawings





[bookmark: _Toc215500549][bookmark: _Toc216092366]Amendment Record
	Edition no.
	Clauses amended
	Action
	Date

	1.0
	New specification
	New
	December 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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