

ATS 2255 Subsoil Drainage


	[bookmark: _Toc886731]AUSTROADS TECHNICAL SPECIFICATION ATS 2255
Subsoil Drainage
	[image: ]


	Contents
1.	Scope	1
2.	Referenced Documents	2
3.	Definitions	2
4.	Quality System Requirements	3
5.	Materials	3
General	3
Aggregate Filter Material	3
6.	Construction	5
General	5
Handling of Geotextiles and Subsoil Drainage Pipe	6
Excavation of Trenches	6
Placement of Geotextile, Subsoil Drainage Pipe and Filter Material	6
Installation Trial	7
7.	Outlets and Cleanouts	8
General	8
Outlets at Stormwater Drainage Structures	8
Outlets at Batters	8
Access Points for Flushing	8
Flushing and Inspection of Subsoil Drainage Pipe	9
8.	Sheet Subsoil Drainage Systems	10
9.	Conformity	10
Geometrics	10
Reporting	11
Annexure A:	Summary of Hold Points, Witness Points and Records	12



[bookmark: _Toc188628584]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 2255 sets out the requirements for the construction of the following types of subsoil drainage systems:
‘Trench Drains’, which comprise of a trench which is backfilled with Filter Material (either permeable aggregate or No-fines Concrete). Usually, the trench is lined with geotextile fabric and a Strip Filter Drain or perforated drainage pipe is placed in the Filter Material.
‘Interface Drains’, which are Trench Drains used to drain the interface between pavements with different structures. The interface may be in a transverse or longitudinal orientation.
‘Edge Drains’ which remove water in rigid pavements from the interface between the base and subbase.
‘Intra-pavement Drains’ which are constructed under a pavement layer to remove water from the pavement layers, typically on steep grades and sag curves.
Proprietary sheet drainage systems placed against a structure to prevent the build-up of hydraulic pressure in the backfill.
[bookmark: _Toc188628585]Referenced Documents
The following documents are referenced in this specification:
	[bookmark: _Hlk62805603][bookmark: _Toc514678947][bookmark: _Toc886734]Australian/New Zealand Standards
AS 1141	Methods for sampling and testing aggregates
Method 3.1	Sampling — Aggregates
Method 3.2	Rock spalls and boulders
Method 22	Wet/dry strength variation
AS 1289	Methods of testing soils for engineering purposes 
Method 3.6.1	Soil classification tests – Determination of the particle size distribution of a soil – Standard method of analysis by sieving 
Method 3.7.1 	Soil classification tests – Determination of the sand equivalent of a soil using a power-operated shaker
Method 5.4.1	Compaction control test—Dry density ratio, moisture variation and moisture ratio	AS 1289.5.4.1
AS/NZS 1477	PVC pipes and fittings for pressure applications

	Austroads
ATS 2160 	Geotextiles (Separation and Filtration)
[bookmark: _Hlk109213429]ATS 2285 	Subsoil Drainage Pipes and Strip Filters
ATS 3050	Recycled Crushed Glass
ATS 5337	No-fines Concrete

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


[bookmark: _Toc188628586]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:
	[bookmark: _Hlk121839384]EAF Slag Aggregate:
	The processed slag by-product from the production of steel using an electric arc furnace. 

	Filter Material:
	Includes aggregate filter material and No-fines Concrete

	Strip Filter Drain:
	A subsoil drain comprising of a core manufactured from high density polyethylene (HDPE), wrapped in a non-woven geotextile and complying with the requirements of ATS 2285. It may also be referred to as a ‘geocomposite drain’.

	Subsoil Drain:
	Includes Trench Drains, Edge Drains and Intra-pavement Drains

	[bookmark: _Hlk121494709]Subsoil Drainage Pipe:
	Includes Strip Filter Drains, perforated pipes and associated fittings complying with the requirements of ATS 2285.


[bookmark: _Toc188628587]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

	5.10
	Evidence of conformity of the materials

	6.2
	Procedure for construction of the subsoil drainage system


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

	Process Held
	Installation of subsoil drainage system.

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


[bookmark: _Toc29489164][bookmark: _Ref43190695][bookmark: _Ref121652260][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043][bookmark: _Toc188628588]Materials
[bookmark: _Ref43223346][bookmark: _Ref15996048][bookmark: _Toc188628589]General
[bookmark: _Hlk109210916][bookmark: _Ref109211607]Strip Filter Drains, corrugated plastic drainage pipe, slotted fibre-reinforced concrete pipes and associated pipe fittings must comply with ATS 2285. The substitution of a pipe or Strip Filter Drain with an alternative type of pipe or drain is not permitted without the prior approval of the Principal.
Geotextiles must comply with ATS 2160. Unless specified otherwise, the geotextile fabric must be a non-woven product with a minimum Strength Class C.
No-fines Concrete must comply with ATS 5337.
[bookmark: _Toc188628590]Aggregate Filter Material
Granular Filter Material must:
1. consist of hard, durable and clean sand, gravel or crushed rock, EAF Slag Aggregate or recycled crushed glass or a combination thereof; and
be free of clay balls, organic matter and any other deleterious material.
[bookmark: _Hlk121820894]Where a Principal’s registration or prequalification scheme is in place for the supply of aggregates in the jurisdiction that the subsoil drainage system will be constructed in, the aggregate supplier must be registered or prequalified under that scheme. This applies to both quarries and suppliers of EAF Slag Aggregate.
EAF Slag Aggregate, where used, must be crushed, graded and suitably conditioned (weathered) for a minimum of three months prior to use. The conditioning must ensure that the volumetric expansion and percentage of free lime are at levels acceptable for use in road construction.
[bookmark: _Hlk121485521]Recycled crushed glass, where used, must comply with ATS 3050 and be Grading Classification Type D.
[bookmark: _Hlk146526686][bookmark: _Ref109212093][bookmark: _Ref121821321]Unless an alternative classification system is specified in the Contact documents, aggregate Filter Material is classified in accordance with Table 5.8. If the aggregate classification is not specified on the Drawings, classification A5/B2 must be used for the aggregate Filter Material.


Table 5.8:	Classification of Aggregate Filter Material
	Sieve Size AS
(mm)
	Limits of Grading (% passing by mass)

	
	A2
	A3
	A4/B1
	A5/B2
	A6
	B3
	B4

	37.5
	–
	–
	–
	–
	100
	–
	–

	26.5
	–
	–
	–
	–
	–
	–
	100

	19.0
	–
	–
	–
	100
	85–100
	100
	70–100

	13.2
	–
	–
	–
	90–100
	–
	90–100
	0–70

	9.50
	100
	100
	100
	70–100
	65–100
	40–70
	0–25

	4.75
	90–100
	90–100
	70–100
	28–100
	48–82
	0–15
	–

	2.36
	75–100
	70–100
	0–50
	0–28
	30–60
	0–5
	0–5

	1.18
	50–98
	40–65
	0–10
	0–8
	15–40
	–
	–

	0.600
	30–80
	12–40
	–
	–
	5–25
	–
	–

	0.300
	10–40
	0–16
	0–5
	0–5
	0–10
	–
	–

	0.150
	0–7
	0–4
	–
	–
	0–5
	–
	–

	0.075
	0–3
	0–3
	0–3
	0–3
	0–3
	0–3
	0–3


Notes:
1. Filter Types A2 to A6 are suitable for use as First Stage Filters (i.e. a granular Filter Material placed in contact with the trench sides and surrounding a second stage filter).
2. [bookmark: _Ref109571350]Filter Types B1 to B4 are suitable for use as Second Stage Filters (i.e. a granular Filter Material placed in contact with the perforated pipe system and surrounded by a first stage filter
[bookmark: _Ref121475393][bookmark: _Ref121498806]Unless specified otherwise in the Contact documents, The Aggregate Filter Material must be tested in accordance with Table 5.9. Samples must be obtained from stockpiles in accordance with AS 1141.3.1 or AS 1141.3.2 as appropriate.
Table 5.9:	Properties of Aggregate Filler Material
	[bookmark: _Hlk121652047]Property
	Test Method
	Minimum Test Frequency 
	Acceptance Criteria

	Sand Equivalent value of material passing a 4.75 mm AS sieve
	AS 1289.3.7.1
	One test per 5,000 tonnes of production
	≤ 80

	Grading 
	AS 1289.3.6.1

	Each day of production and not less than one test per 500 tonnes of production
	Refer Table 5.8

	Wet strength of source rock
	AS 1141.22.
	One test per 1,000 tonnes of production
	 >100 kN

	Wet/dry strength variation
	AS 1141.22.
	One test per 1,000 tonnes of production
	≤ 35%


[bookmark: _Ref129175901]The documentation evidencing conformity with ATS 2285, ATS 2160 and/or ATS 5337 and test results for the proposed aggregate filler material must be submitted with the Quality Plan (except for those test results taken during construction which are included in the Lot data submitted at the completion of the installation of the subsoil drainage system in accordance with Clause 9.4).
[bookmark: _Ref121389976][bookmark: _Toc188628591]Construction
[bookmark: _Toc188628592]General
[bookmark: _Ref121391202]The subsoil drainage system must be constructed in accordance with the details shown on the Drawings.
[bookmark: _Ref121470652]The Quality Plan must include details, procedures and/or Inspection and Test Plans for:
1. verifying the conformity of the materials delivered to the Site;
handing geotextiles and Subsoil Drainage Pipe;
the sequence of construction, showing the timing of the construction of earthworks, pavement works and other drainage works in relation to the construction of the subsoil drainage system;
trenching and placing geotextile, Subsoil Drainage Pipe and Filter Material;
methodology to ensure that the Subsoil Drainage Pipe is not moved or damaged during backfilling and the subsoil drainage system remains free of soil or other material; 
survey to verify that the trench and Subsoil Drainage Pipe has been constructed within the specified tolerances;
marking out the Subsoil Drains and ensuring that existing drains are not damaged; 
and ensuring that the subsoil drainage system is not damaged during the subsequent compaction of earthworks or pavement.
[bookmark: _Ref121652422]The materials used in the construction of subsoil drainage must comply with Table 6.3.
Table 6.3:	Materials Used in Subsoil Drainage
	Material
	Trench Drains
	Intra-pavement Drains 
	Edge Drains

	Geotextile encapsulating the Filter Material
	Refer Drawings
	Non-woven geotextile conforming to Strength Class C in accordance with ATS 2160.
	Non-woven geotextile conforming to Strength Class C in accordance with ATS 2160.

	Filter Material
	Unless specified otherwise on the Drawings, Aggregate Filter Material complying with Clause 5. (1)
	No-fines Concrete in accordance with ATS 5337.
	No-fines Concrete in accordance with ATS 5337.

	Subsoil Drainage Pipe
	Refer Drawings
	100 mm diameter, Class 4 Slotted Fibre Reinforced Concrete Pipe in accordance with ATS 2285.
	Refer Drawings


Note:
1. No-fines Concrete in accordance with ATS 5337 must be used for Pavement Interface Drains. 
[bookmark: _Toc188628593]Handling of Geotextiles and Subsoil Drainage Pipe
[bookmark: _Ref121813732]Geotextiles and Subsoil Drainage Pipe must be handled and stored in accordance with the manufacturer’s instructions so that the properties and overall effectiveness of the materials are not degraded. The storage area must:
1. be secure, relatively flat, well drained, free of sharp rocks and other objects which may cause damage; and
provide protection from construction vehicle damage and sunlight.
Any damage to the protective plastic wrapping must be repaired immediately.
If geotextiles or Subsoil Drainage Pipe are to be stored on site with their protective plastic wrapping for longer than 4 weeks, they must be further protected by additional covering such as the application of a UV-resistant and waterproofed tarpaulin. 
[bookmark: _Toc188628594]Excavation of Trenches
The base of each trench must be graded and compacted so that water cannot pond in the base of the trench. Excess trench excavation must be rectified by filling back to the specified grade with compacted material of permeability similar to that of the surrounding material. Any loose material must be removed from the trench.
The bottom and sides of the trench must be free of protrusions or cavities that may cause damage to the geotextile when the Filter Material is placed against it.
[bookmark: _Ref121500480]If the gradient of the subsurface drain is not shown on the drawings, the gradient of the trench bottom surface must comply with Table 6.9:
Table 6.9:	Minimum Gradient of Trench
	[bookmark: _Hlk121500352]Roadway Gradient
	Trench Gradient

	[bookmark: _Hlk121835989]≥ 0.5%
	Match roadway gradient

	< 0.5%
	0 .5%, which may require increasing the depth of the trench


[bookmark: _Ref121839107]Excavated material must either be stockpiled and incorporated in the Works or disposed of in accordance with the environmental management requirements specified in the Contract documents.
Unless specified otherwise in the Contract documents, the Contractor must survey the dimensions and position of the trench to verify compliance with Table 9.1
	HOLD POINT 2

	Process Held
	Placement of geotextile/Filter Material in the trench.

	Submission Details
	The survey results must be submitted to the Principal at least 1 working days (not less than 24 hours) prior to the placement of the geotextile in the trench.


[bookmark: _Toc188628595]Placement of Geotextile, Subsoil Drainage Pipe and Filter Material 
[bookmark: _Hlk121654280]Geotextile, Subsoil Drainage Pipe and Filter Material must be installed in accordance with the Drawings and the manufacturer’s instructions (where applicable). Geotextile and Subsoil Drainage Pipe must not be damaged or distorted during installation. 
The geotextile must conform to the shape of the trench or formwork with minimal wrinkles, folds or air voids between fabric and trench, but not stretched on the soil, to enable the Filter Material to completely fill the trench. During installation of geotextile, the geotextile must be kept clean. Loose material from trench walls or outside the trench must not enter the excavation.
Unless shown otherwise on the Drawings, Subsoil Drainage Pipe must be placed in the centre of the trench. 
Splice joints between Strip Filter Drains and pipes must be made with proprietary preformed Strip Filter Drains joints or fittings. A suitable cap must be placed on the upstream end of any Subsoil Drainage Pipe which is not connected to a stormwater pit or outlet.
Unless specified otherwise in the Contract documents, joining sections of Subsoil Drainage Pipe by butting the sections together and wrapping the joint area with geotextile is not permitted. If permitted, these joints must be secured to prevent separation during installation. The minimum width of geotextile used for wrapping is 450 mm.
[bookmark: _Ref146016735]No more than 2 layers of geotextile are permitted to overlap each other. The overlap in geotextile joints must be no less than the following:
	Geotextile placed against the sides of a trench:
	900 mm longitudinally and 200 mm transversely

	Geotextile surrounding a perforated pipe:
	300 mm


	WITNESS POINT 1

	Process 
	Placing Filter Material over the Subsoil Drainage Pipe.

	Notification Period 
	At least 1 working day (not less than 24 hours) before placing the Filter Material.


Any Filter Material which has become contaminated by deleterious material, including soil which has washed into the Subsoil Drain, must be removed and replaced with conforming Filter Material.
[bookmark: _Toc188628596]Installation Trial 
[bookmark: _Ref121839095][bookmark: _Hlk127111207]If an installation trial of a Subsoil Drain is specified in the Contract documents, a section of Subsoil Drain between 100m and 200m long must be completed and tested to demonstrate conformity with this Specification as follows:
1. geometric tolerances comply with Clause 9.1;
Flush-out test in accordance with Clause 7.13; and
CCTV inspection of perforated pipe in accordance with clause 7.15.

	HOLD POINT 3 (where specified)

	Process Held
	Construction of Trench Drain after Installation Trial.

	Submission Details
	The survey results and test results must be submitted to the Principal at least 1 working days (not less than 24 hours) prior to the continuation of construction of the Trench Drain.


[bookmark: _Toc188628597]Outlets and Cleanouts
[bookmark: _Toc188628598]General
[bookmark: _Ref160879329]The outlet of a Subsoil Drain must be constructed in accordance with the Drawings. If the details are not shown on the Drawings, the requirements of this Clause 7.1 apply. If the location of an outlet is not shown on the Drawings:
1. Where practicable, the Subsoil Drain must discharge into a stormwater pit, culvert or other stormwater drainage structure.
Where this is not practicable, the Subsoil Drain must discharge into a batter outlet which is located beyond the edge of the road shoulder. 
[bookmark: _Toc188628599]Outlets at Stormwater Drainage Structures
Where a Subsoil Drain enters a stormwater pit, the invert level of the Subsoil Drainage Pipe must be above the hydraulic grade line of the pit and as close to the underside of the pavement layer as possible.
Where the outlet of a Subsoil Drain is at a stormwater pit or other stormwater drainage structure, the height of the pipe invert above the base of the trench drain must taper from 100 mm to zero within the end 5 metres from the outlet.
Where a Trench Drain is one without a pipe, 10 m of corrugated perforated plastic pipe immediately upstream of the outlet must be installed provided and the height of the pipe invert tapered as described above to facilitate discharge of water. The upstream end of the pipe must be fitted with a suitable cap to prevent entry of material.
[bookmark: _Toc188628600]Outlets at Batters
At batter outlets, the Subsoil Drainage Pipe must be connected to a non-perforated outlet pipe. The outlet pipe must be laid at a gradient of not less than 3% for the 2 m length adjacent to the outlet.
The non-perforated section of pipe must be laid at the base of the trench. The height above the base of the trench of the connecting section of perforated pipe, must be tapered from zero to 100 mm, over a 2 m length. The non-perforated section of pipe must be backfilled with granular material of maximum particle size of 50 mm, and compacted to a relative compaction of 95% as determined by AS 1289.5.4.1.
At a batter outlet, an outlet structure must be constructed in accordance with the Drawings. The outlet must be positioned so that erosion of the adjacent area does not occur. If located in a splash zone, the outlet must be protected by placing selected stone or N25 concrete in accordance with ATS 5335 around the outlet.
[bookmark: _Toc188628601]Access Points for Flushing
[bookmark: _Hlk146205645]Unless specified otherwise in the Contract documents, access points for flushing the system (‘cleanouts’) must be installed at the high point of the Subsoil Drain. The access points must be constructed from 100 mm diameter pipe PVC Class 18 pressure pipe and fittings to AS 1477 Series 1. Caps must be fitted as shown on the drawings.
Where an outlet, inlet, or clean-out pipe passes through the geotextile filter fabric, a separate piece of geotextile fabric of sufficient size must be wrapped around the pipe and flared against the main geotextile fabric to provide an effective seal.
A marker post must be installed at each Subsoil Drain cleanout inlet and batter outlet structure. If the details of the marker posts are not shown on the Drawings, the marker posts must comprise of capped galvanised 80 mm x 40 mm steel box sections, length of 1200 mm with 700mm above the ground. The post must be permanently marked with ‘SUBSOIL DRAIN’ in letters not less than 60 mm high.
[bookmark: _Toc188628602]Flushing and Inspection of Subsoil Drainage Pipe 
[bookmark: _Ref121839148]A flushing test must be carried out on each Subsoil Drain after completion of the Subsoil Drain, flushers and outlets, and after completion of all adjacent kerb and channel, barriers and road furniture. 
Unless specified otherwise, the flushing test must be carried out as follows:
1. Flush from within 5 m of the upstream end.
If there is not a cleanout to flush, apply a flow which is between 10% and 50% of the capacity of the Subsoil Drain in a 10 minute period. 
[bookmark: _Hlk145948893]Verify discharge is free flowing at the outlet by videoing the outlet flow for the duration of discharge and provide a copy of the video to the Principal.
	WITNESS POINT 2

	Process 
	Flushing test.

	Notification Period 
	At least 1 working day (not less than 24 hours) before the flushing test.


[bookmark: _Ref121818511]Each drain must be flushed with sufficient water during the flushing test to remove any material that has entered the pipes during construction and to ensure that the drainage line is free from obstruction.
The Contractor must maintain a record of flushing tests for every Subsoil Drain, including the date and time of flushing, and witnesses to the flushing. 
[bookmark: _Ref121818571][bookmark: _Hlk121497517]If specified in the Contract documents or if the Subsoil Drain fails the flushing test, prior to placement of subsequent pavement of earthworks, all circular pipes must be inspected by an independent testing organisation using closed circuit television (CCTV).
Any segment of pipe which is identified as damaged, deformed or containing waste material must be rectified, which may include removal and replacement of the perforated pipe. Following the rectification, a further CCTV survey must be undertaken.
[bookmark: _Ref121818538]A report of the CCTV inspection must be prepared in accordance with WSA 05.
The Contractor must submit the report of the CCTV inspection to the Principal, including the video recording, verifying that the perforated pipe is free of damage, deformation and waste materials.
[bookmark: _Ref121839051]The record of flushing tests and the CCTV inspection report must be included in the Lot report submitted to the Principal in accordance with Clause 7.4.
	[bookmark: _Hlk121499404]HOLD POINT 4

	Process Held
	Construction of subsequent earthworks or pavement.

	Submission Details
	The flushing test results and (if required) a preliminary CCTV inspection report must be submitted to the Principal at least 2 working days prior to the commencement of the construction of subsequent earthworks or pavement.


[bookmark: _Toc188628603]Sheet Subsoil Drainage Systems
A sheet subsoil drainage system comprises of a high-density polyethylene (HDPE) cuspated or dimpled sheet which has non-woven geotextile attached to one or both sides. The system forms a vertical drainage layer against the vertical side of a structure which is subsequently covered by backfill and may be used in conjunction with Strip Filter Drains.
A sheet subsoil drainage system must be installed in accordance with the Drawings and the manufacturer’s instructions. The geotextile filter used in such drains must be a non-woven product conforming to Strength Class C in accordance with ATS 2160. Sheet subsoil drainage products must be handled in accordance with Clause 6.4.
[bookmark: _Ref121405935][bookmark: _Ref121405962][bookmark: _Hlk145948973]Unless specified otherwise on the drawings, the sheet subsoil drainage product must have the hydraulic properties under unit hydraulic gradient that are not be less than the values specified in Table 8.3.
Table 8.3: Minimum Hydraulic Properties of Drainage Layer
	Normal Pressure (kPa)
	Transmissivity in the Plane of the Geocomposite (10-6 m2/sec)
	Permeability Perpendicular to the Geocomposite (m/sec)

	0.2
	–
	0.005

	10
	350
	–

	100
	250
	–

	200 k
	150
	–

	300
	100
	–


A sheet subsoil drainage system must be connected to a collector pipe with an outlet as shown on the Drawings. The collector pipe must be fitted with a flush-out riser connected to an inspection opening in the verge adjacent to the structure or as shown on the drawings.
[bookmark: _Ref146016860]The Principal must be notified at the completion of placing the sheet subsoil drainage product, but before the backfill is placed.
	WITNESS POINT 3

	Process 
	Placing backfill behind sheet subsoil drainage product.

	Notification Period 
	At least 1 working day (not less than 24 hours) before placing backfill.


[bookmark: _Toc188628604]Conformity 
[bookmark: _Toc188628605]Geometrics
[bookmark: _Ref121472867][bookmark: _Ref121499672][bookmark: _Hlk121492917]The actual dimension or position of the subsoil drainage system or the interface between material types must not vary from the corresponding point shown on the Drawings by the tolerance shown in Table 9.1.


Table 9.1: Geometry Tolerance
	[bookmark: _Hlk121474603]Geometric Property
	Tolerance (1) (mm)

	Horizontal Geometry
	

	Position
	± 50 (2)

	Width of trench
	- 0, + 50

	Vertical Geometry
	

	Trench grade ≤ 1.0%:
	

	[bookmark: _Hlk121473691]Bottom surface of trench
	± 15

	Upper surface of completed Subsoil Drain
	± 10

	Trench grade > 1.0%:
	

	Bottom surface of trench
	± 25

	Upper surface of completed Subsoil Drain
	± 10


Notes:
1. Where a tighter tolerance is specified for the construction of an adjoining element (such as a pavement layer), that tolerance will apply.
2. Where alignment of the Subsoil Drain with an existing road or other existing road structure is necessary, the new work must be joined to the existing work in a smooth manner as shown in the Drawings.
3. Notwithstanding compliance with the tolerances, the base of the drain must be constructed so that it will not pond water.
Where the Subsoil Drain is constructed immediately abutting a pavement or under a pavement, the frequency of geometric measurement must not be less than that specified for the corresponding top of earthworks or drainage layer. At other locations, measurement of the geometry is required at the inlet, outlet and at intermediate points no further than 50 m apart. 
The actual position of all Subsoil Drains and outlets must be shown on the ‘As-constructed’ drawings.
[bookmark: _Toc188628606]Reporting
[bookmark: _Ref121494470]Within 10 working days of completing the testing, the Contractor must submit a report to the Principal, which at a minimum includes the following information for each Lot:
1. evidence of conformity with ATS 2285, ATS 2160 and/or ATS 5337 (if not previously submitted with the Quality Plan);
test results of Aggregate Filter Material (where applicable);
survey report; 
results of flushing tests and CCTV inspection; and
‘As-constructed’ drawings.

[bookmark: _Ref16063050][bookmark: _Hlk16067442]
[bookmark: _Toc26182495][bookmark: _Toc188628607]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 subsoil drainage system
	
	Quality Plan

	6.10
	2. Placement of geotextile in the trench
	
	Survey results

	6.17
	
	1. Placing Filter Material over the Subsoil Drainage Pipe
	

	6.19
	3. Construction of Trench Drain after Installation Trial (where specified)
	
	The survey results and test results of the trial section

	7.11
	
	2. Flushing Test
	

	7.19
	4. Construction of subsequent earthworks or pavement.
	
	Flushing test results and CCTV inspection report

	8.5
	
	3. Placing backfill behind sheet subsoil drainage product
	

	9.4
	
	
	Lot Conformance Report





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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