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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee PL-021 on PVC, ABS and Polyamide Pipe Systems, to replace the interim
edition AS/NZS 4999(Int):2003 without technical changes but incorporating some minor
editorial adjustments.

This Standard has been developed from a water industry Standard WSA 100: PVC
maintenance shafts, published by the Water Services Association of Australia.

The objective of this Standard is to provide performance requirements for manufacturers
and purchasers of moulded PVC maintenance shafts (MSs) for sewerage systems.

In-service performance of a MS is strongly dependent on a supportive embedment. It should
be recognized that it is extremely difficult to anticipate soil types, soil loadings and future
soil movement in all possible locations and conditions. Specific types of embedment and
backfill materials and compaction standards for various depths and soil types should be
adopted in order to minimize the risk of long-term failure. Thus, even with compliance with
these performance requirements, installation conditions will have a significant influence on
the long-term performance of maintenance shafts.

The design criteria of AS/NZS 2566.1, Buried flexible pipelines, Part 1: Structural design,
provide guidance. Installation should be in accordance with design drawings and the
Sewerage Code of Australia—WSA 02, Part 3.

The test criteria specified apply to a maintenance shaft at the time of manufacture, and
should not be used to assess the results from tests on maintenance shafts that have been in
service.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.

Statements expressed in mandatory terms in notes to tables and figures are deemed to be
requirements of this Standard. Other notes are for information and guidance only.

Australian and New Zealand Standards generally do not—
(a) restate the duties of employers, employees, designers and installers;
(b) determine the applicability of regulatory limitations; and

(c) determine appropriate health and safety practices.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
PVC-U maintenance shafts

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies design and manufacture requirements for a PVC-U maintenance
shaft (MS) comprising a fabricated or injection-moulded, or both, chamber jointed to an
extruded PVC riser.

MSs are intended for installation in sewerage systems (up to DN 300) for transportation of
sewage at atmospheric pressure and average service temperatures up to 25°C. They are
intended for buried vertical installation at depths up to 6 m, without buckling or collapse
and without exceeding specified long-term diametral distortion and stress limits. Long-term
design criteria limits are 50-year extrapolated or predicted values. Provided installation and
operating conditions conform to the guidelines in this Standard, life expectancy may exceed
50 years.

1.2 APPLICATION

Methods for demonstrating compliance with this Standard shall be in accordance with
Appendix A.

1.3 LIMITATIONS

This Standard does not cover maintenance shafts intended for use at pressures other than
atmospheric pressure. Special design considerations not covered in this Standard should be
given to maintenance shafts subjected to superimposed mechanical forces, such as seismic
forces and to average service temperatures in excess of 25°C.

It should be recognized that it is extremely difficult to anticipate soil types, soil loadings
and future soil movement in all possible locations and conditions. Specific types of
embedment and backfill materials and compaction standards for various depths and soil
types should be adopted in order to minimize the risk of long-term failure.

In-service performance of a maintenance shaft is strongly dependent on a supportive
embedment. The design criteria of AS/NZS 2566.1 provide guidance. Installation should be
in accordance with WSA 02, Part 3.

1.4 REFERENCED DOCUMENTS
The following documents are referred to in this Standard:

AS

1199 Sampling procedures for inspection by attributes

1199.1  Part 1: Sampling schemes indexed by acceptance quality limit (AQL) for lot-
by-lot inspection

1646 Elastomeric seals for waterworks purposes
1646.1 Part 1: General requirements
1646.2  Part2: Material requirements for pipe joint seals used in water and wastewater

applications—Specified by prescriptive formulation Documents
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AS

1646.3  Part3: Material requirements for pipe joint seals used in water and wastewater
applications with exception of natural rubber and polyisoprene
compounds

2032 Code of practice for installation of UPVC pipe systems

AS/NZS
1260 PVC-U pipes and fittings for drain, waste and vent applications

1462 Methods of test for unplasticized PVC (UPVC) pipes and fittings

1462.1  Part 1: Method for determining the dimensions of pipes and fittings

1462.8  Part 8: Method of test for infiltration

1462.10 Part 10: Method for hydrostatic pressure testing of fittings and elastomeric seal
joints for non-pressure applications

1462.13 Part 13: Method for the determination of elastomeric seal joint contact width
and pressure

2299 Occupational diving operations
2299.1 Part 1: Standard operational practice

2566 Buried flexible pipelines
2566.1  Part 1: Structural design

3879 Solvent cements and priming fluids for use with unplasticized PVC (uPVC)
pipes and fittings

ASTM
D2990  Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep-
Rupture of Plastics

SA

HB 18 Guidelines for third-party certification and accreditation

HB 18.28 Guide 28: Guidance on a third-party certification scheme for products
(SANZ HB 18.28)

WSA
02 Sewerage Code of Australia

1.5 DEFINITIONS
For the purposes of this Standard, the definitions in AS/NZS 1260 and those below apply.
1.5.1 Average service temperature

The average temperature (7},s) that a MS will attain during service can be calculated from
the following equation:

oT,, +T.

T sew soil

ms 3
where
Tsw = average sewage temperature assessed over summer and winter months
= 0‘5 Tsewfsummer + 0‘5 TSCW*WI‘“tCI’
Tsi = average soil temperature assessed over summer and winter months

= O‘STsoil—summer + O-STsoil—winter
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The average temperature for the sewage and soil in contact with the MS is the weighted
average of the temperatures, as assessed in accordance with percentage of time spent at
each temperature under operational conditions.

NOTE: For practical purposes, this should be taken to be the average temperature of sewage
flowing through the MS during the summer and winter months, which should be taken to be equal
6 monthly periods.

1.5.2 Effective seal

That part of the interface between the elastomeric seal and the spigot and socket where the
contact pressure is greater than 0.4 MPa.

1.5.3 Effective sealing length
1.5.3.1 Socket-mounted seals

The distance between the cross-sectional centre of the elastomeric sealing ring installed in
the socket and the root of the socket.

1.5.3.2 Spigot-mounted seals

The distance from the position of the effective seal of the elastomeric sealing ring to the
mouth of a socket or the point at which the mouth of a socket flares.

1.5.4 Maintenance shaft chamber

A shaft chamber that comprises a chamber floor, walls and soffit. The chamber floor may
contain a formed, graded channel for the passage of sewage.

1.5.5 Maintenance shaft (MS)

A shaft that consists of a chamber and riser with ends suitable for connection to a sewerage
system and sealing of the riser. A maintenance shaft—

(a) permits maintenance of sewers by operators working from the surface using
commonly used maintenance and inspection equipment;

(a) permits condition assessment of sewers; and

(b) does not permit persons to enter the sewer through the riser, which is limited to a
maximum internal diameter of 300 mm.

1.5.6 Maintenance shaft riser

A shaft riser that consists of an integral circular PVC-U section or a non-integral PVC-U
pipe.
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SECTION 2 GENERAL REQUIREMENTS

2.1 GENERAL

This Section specifies the minimum material requirements applicable to the manufacture of
PVC MSs, and requirements for freedom from defects, elastomeric seals, riser sections and
packaging, storage and transportation.

2.2 MATERIAL

The material, from which the pipes and fittings used in the manufacture of maintenance
shafts is produced, shall consist of polyvinylchloride (PVC) to which shall be added
suitable additives such as lubricants, pigments and stabilizers. The PVC content of the pipe
or fitting shall be not less than 80% by mass. Colour pigments may be added to natural
compounds during processing.

Recyclate shall not make up more than 15% by mass of the total PVC content.

Additives may include a minimum of 1.5 parts of rutile titanium dioxide (TiO,) pigment per
100 parts by mass of PVC content, in which case compliance with additional marking
requirements shall not be required (see Clause 6.2(b)).

Establishment of the content of PVC, recyclate and TiO, shall be achieved by process
control methods.

Reinforcement of a fabricated MS by compatible materials such as glass-reinforced plastic
shall be permitted.

2.3 MATERIAL DATA SHEETS

A material data sheet shall be available for each compound used in the manufacturing
process and shall include the following:

(a) Raw material name and Standard or Code.
(b) Relevant short- and long-term physical properties.
(c) Poisson’s ratio.

Material test data shall be derived from independently verifiable testing conducted in
accordance with ASTM D2990.

NOTE: The data may be required for structural analysis (see Appendix B).

2.4 FREEDOM FROM DEFECTS

NOTE: The defects described in Clauses 2.4.1, 2.4.2 and 2.4.3 cannot be completely quantified.
Where the presence, size or frequency of any of these defects are considered to be of concern,
arrangements should be made between the purchaser/approving authority/certifying body (as
appropriate) and the manufacturer. This may be achieved by the provision of acceptable type
samples.

2.4.1 General
Defects shall not affect the performance or function of a MS in service.

Components shall be free from blisters and heat marks. When grooves, wrinkles, rippling,
dents or projections are present, the component shall comply with the dimensional
requirements of this Standard.
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2.4.2 Ends

Ends of components shall be free from chips and rough edges and shall have sharp edges
removed. Jointing surfaces shall be smooth.

2.4.3 Joints

Internal joints shall be smooth to allow unhindered passage of sewage and maintenance and
inspection equipment.

2.5 ELASTOMERIC SEALS

The elastomeric seals shall comply with AS 1646.1 and AS 1646.2, or AS 1646.3.

2.6 SOLVENT CEMENTS

Maintenance shafts manufactured to this Standard, with connections suitable for solvent
cement jointing, shall be intended for use with solvent cements and priming fluids
complying with AS/NZS 3879.

2.7 PACKAGING, STORAGE AND TRANSPORTATION

While under the control of the manufacturer, all assembled MSs and MS components shall
be transported, handled and stored in accordance with the manufacturer’s recommendations
in a manner that prevents damage, deterioration or excessive distortion.

MS components may be transported to site separately for assembly before or at installation.

All MS chambers and risers shall be stacked in a manner to minimize ovalization. Ends of
MS chambers and risers shall remain free of loading.

All MSs and MS components shall not be stored near generators or other heat-emitting
equipment.

All MSs and MS components shall not be stored uncovered in direct sunlight for more than
12 months. If extended storage periods are anticipated, all MSs and MS components shall
be stored under cover in a manner providing ventilation and preventing heat entrapment.
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SECTION 3 DESIGN

3.1 GENERAL

A MS shall be designed to meet the manufacturing and performance requirements outlined
in Sections 4 and 5, respectively.

The external shape of a MS shall facilitate the free flow of granular embedment materials,
which, when placed during installation, will achieve uniform bedding and support around
all surfaces of the installed MS.
NOTE: The design of the MS needs to consider long-term fitness-for-purpose including service
environment, long-term creep characteristics, long-term buckling resistance and decrease in
physical properties of the material due to environmental effects. Where MSs are assembled from
jointed components, the effect of long-term properties and changes in shape on long-term water
tightness also needs to be considered.

3.2 ACCESSIBILITY
The riser may be integral with the chamber or a separate PVC-U pipe joined to the chamber.
In either case, the riser shall—
(a)  be circular in cross-section; and
(b) include a cap or plug that can be removed and replaced maintaining a watertight seal
to minimize the risk of inflow and infiltration.

NOTE: Caps or plugs can be either a locking type or a type that will permit flow relief.

Non-integral MS risers shall be PVC-U pipe complying with AS/NZS 1260 with minimum

stiffness SN8. Integral risers shall have a wall thickness not less than the design wall
thickness of the MS chamber.

The chamber geometry shall permit access to the sewer for maintenance and inspection
equipment. Internal joints shall be smooth to allow unhindered passage of equipment. The
performance testing requirements of Clause 5.2 shall be met.

3.3 CHAMBER WALL THICKNESS

The minimum design thickness of the MS chamber, excluding the chamber ends, shall be
7.7 mm.

NOTE: This is equivalent to the wall thickness specified for a DN 300 plain wall-moulded
PVC-U fitting (see AS/NZS 1260).

Reinforcement of the chamber with suitable compatible materials (e.g., FRP) to achieve the
minimum thickness of the chamber shall be permitted, provided that the reinforcement does
not separate, delaminate, crack or split, when subjected to the performance requirements
outlined in Section 5.
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3.4 STRUCTURAL INTEGRITY
3.4.1 General

When subjected to soil loads, the design of an MS chamber shall demonstrate long-term
structural adequacy by either structural analysis or simulated testing, as outlined in
Clauses 3.4.2 and 3.4.3, respectively.

NOTE: The analysis required by Clause 3.4.2 models long-term performance, taking into account
the interaction between the MS and the surrounding soil. However, given the complexity of
structural analysis and pending the outcomes of current studies, the type test specified by
Clause 3.4.3 is deemed to demonstrate structural adequacy by verifying stiffness to be equivalent
to a pipe stiffness of SN8.

3.4.2 Design verification by structural analysis

Resistance to long-term diametral distortion (deflection) of the chamber, stress and
buckling with soil support, shall be determined by structural analysis in accordance with
Appendix B. The 50 year predicted values determined shall be within the following limits:

(@)  Diametral diStOrtion..........cuuiiiiuiiiiiiiiii e e 7.5% max.

(D) SIS ittt et aaaas 12.3 MPa max.
NOTE: As specified in AS/NZS 2566.1.

(c)  Buckling factor of safety.......ccocoiiviiiiiiiiiiiiiii e 2.5 min.

Stress shall be calculated from at least two of the orthogonal strains predicted by the
structural analysis.

3.4.3 Design verification by type test

When tested in accordance with Appendix C, design prototypes of the MS chamber, vented
to atmosphere, shall not buckle.

3.4.4 Riser and riser joint load resistance
3.4.4.1 General

The riser and riser joint(s) shall be designed to withstand the frictional down-drag forces
generated either by settlement of the embedment and backfill after installation or as each
layer of embedment and backfill is compacted during installation.

The design shall be considered adequate for this purpose by—
(a) adopting a telescopic riser system; or

(b) providing an elastomeric seal joint between the chamber and the riser section with an
effective settlement allowance of at least 30 mm movement.

Alternatively, if the design does not incorporate the features in Items (a) or (b) above, the
design shall be verified by type testing in accordance with Clause 3.4.4.2.

3.4.4.2 Type testing

When loaded in accordance with Appendix E, followed by testing in accordance with
Paragraphs D2.3 and D3.1 of Appendix D, an assembled MS shall not distort or buckle and
joints shall not leak.

Changes in external dimensions shall not exceed the following:

(i)  When measured through and at right angles to the centroid of the chamber and
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