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Our intention in producing this document is to provide prospective clients and specifiers with guidance

on the basic construction requirements and specifications currently employed in building sports

courts. The standards outlined throughout the document have been recognised and supported as the

minimum level for the construction of sports courts in Australia. The document calls on the experience

of our member companies, who have constructed a wide range of installations for a variety of clients

over many years. The requirements of the wvariou:
Standards organisations are incorporated, where appropriate, in the document.

While it is not intended that this document should become part of a contract, it is believed that it will
prove useful in the selection of an appropriate surface and form a useful reference in the design and
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GLOSSARY OF TERMS

The glossary below is common to tennis, netball, basketball and multi-sports courts:

THE COURT

The entire facility from external boundary to external boundary. Where courts
are laid side by side with a common side-run, half of the common side-run is
included.

TOTAL PLAYING AREA
(TPA)

To within 1m of the court perimeter. For certain parameters (e.g. floodlighting)
the TPA may be reduced in size from the total area to specified dimensions
beyond the court markings. Court area plus run-off area.

PRINCIPAL PLAYING AREA

Area bounded by perimeter line-marking of individual sport being played.

(PPA)
RUN-BACK The areas beyond the base lines at either end of the court.
SIDE-RUN The areas beyond the outer lines at either side of the court.

COMMON SIDE-RUN

A shared side run between two courts laid side by side.

GRADE The prepared natural ground on which the court is built.
SUB-GRADE The foundation of the court, normally formed from graded aggregates.
A composite material composed of fine and course aggregate bonded
CONCRETE together with cement. Usually the slab is a minimum 100mm laid over a

blinding layer of sand, reinforced with steel.

ASPHALT BINDER COURSE

A layer of coarse asphalt that is laid on the base to provide stability and
strength to the finer grade asphalt laid on top of it; formerly known as the
base course.

ASPHALT SURFACE
COURSE

A layer of 7mm or 10mm aggregate (stone size) asphalt laid either as the
playing surface or as the receiving layer for a synthetic surface. Asphalt
course thickness to be determined by engineer® specifications.

ARTIFICIAL GRASS
/ SYNTHETIC TURF

A piled carpet, normally of tufted construction, that is designed to replicate
the appearance (not necessarily the playing characteristics) of natural grass.

IMPERVIOUS ACRYLIC

Surfaces formed from layers of acrylic resin laid on an impervious base to

COURTS provide a true and consistent playing surface.
A range of unbound mineral surfaces that traditionally have a slow court pace
CLAY and allow players to slide. Within this general group is French clay (as used

at the French Open), European clay, American Fast-Dry and shale.

SYNTHETIC CLAY

Surfaces designed to replicate the playing qualities of clay surfaces, but not
suffer from the climatic limitations often associated with clay surfaces.

POLYMERICS

Sheet or in situ surfaces formed from rubber bound together with a binder
(normally polyurethane).

Copyright © SAPIA ( July 2022, 1st Edition)
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NOTES TO BE READ IN CONJUNCTION WITH
THIS CODE OF PRACTICE

This Code of Practice is intended for use by sports court contractors, sports facility design
professionals and sports court purchasers and owners. The Code of Practice should not be used
as a substitute for carrying out appropriate surveys and obtaining professional advice in
individual circumstances. Although the Code of Practice has been produced by reference to
sports courts constructed under normal climatic conditions in Australia, the Sports and Play
Industry Association cannot accept any responsibility whatsoever for any loss, damage or injury
whatsoever caused arising from reliance on the specifications within the Code of Practice.

The Code of Practice provides a minimum standard of specification and proficiency which
members of the Sports and Play Industry Association are committed to meeting. As guideline
specifications, however, they do not supersede a reasonable interpretation of the specification
and terms of contract applied in each contract. For individual projects, variations in climate, soil
conditions, topography and other site-specific conditions may necessitate standards of
specification greater than those recommended within the Code of Practice.

Parties not experienced in sports court construction are strongly advised to consult qualified
contractors and/or court construction consultants. Details of experienced sports court contractors
and consultants can be provided by the Sports and Play Industry Association.

The ter m if the iptérramtionally accepted technical name for all surfaces which are
composed of a mixture of bitumen and stone.

In accordance with common practice within the construction industry, the depth of any individual
construction layer is specified within the Code of Practice as the nominal compacted depth. The
nominal depth can be regarded as the design depth of a layer of construction within a sports
court, within the applicable tolerances margins.

In the interests of clarity and consistency the minimum compacted depth is also specified, to
define the tolerance on the design depth that is considered acceptable. It is intended that the
consistent use together of the terms nominal compacted depth and minimum compacted depth,
by contractors and consultants alike, will help to avoid any confusion when competitive
guotations are being examined.

The information contained within the Code of Practice, while accurate at the time of publication,
may be subject to change at a future date. Due to changing technology and new developments in
construction methods, revisions to the recommendations are likely, and only the most recent
edition of the Code of Practice should be used.

A committee will keep under review the use of the Code of Practice and will consider any
suggestions for amendment, which should be addressed to 6 fie President, Sports And Play
Industry Association, PO Box 118, Mona Vale NSW 1660 Australiad Revision to the Code of
Practice will be made when such action is considered appropriate.

Copyright © SAPIA ( July 2022, 1st Edition) Page -10 -
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INTRODUCTION

From the first considerations regarding the construction of a sports court through to completion, a
clear understanding is required of the process. The processes and decisions that need to be
made can be complex and will depend upon many contributing factors.

1 SECTION ONE of this Code of Practice 6 Gener al I nf or mat iioongove,s Sur f a
performance requirements of sports surfaces and the types of testing: court pace, slip
resistance, shock absorption and water permeability. It also highlights the variations in the
surfaces that are available and how each one can be suited to specific needs.

1 SECTION TWO guides the reader through a detailed account of the Construction guidelines
for each surface. It covers such detail as drainage issues, dimensions, orientation and
weather considerations when constructing the courts. The general requirements of the
playing surfaces are also detailed: evenness, porosity, surface texture, joints, initial settling
down period and finally corrective action, if needed. The chart on the following page is
designed to help potential clients make the correct decisions at the right times by looking at
the ideal routes a project may take from proposal to completion and the information required
at each stage.

1 SECTION THREE of this Code of Practice is a Maintenance guide for each different court
surface. It details the main maintenance procedures and why each one is important and
includes method variations that need to be made for the differing infill types that may be used.

1 SECTION FOUR on resurfacing and reconstruction, details the procedure that is undertaken
when any court type needs replacing or reconstructing. It provides advice on what to do with
edgings, roots, drainage systems, dimensions and gradient issues.

1 APPENDIX A Table Summarising Sports Field Lighting lllumination Requirements
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CONSTRUCTION OF A SPORTS COURT

This phase reviews the project brief and considers factors
1. Project Brief such as: location, usage, funding, procurement and project
management.

This phase can include the development of a business plan,
planning application and funding application. A consultant
can be appointed during this phase, although this will
normally be required only for a larger project.

2. Project Feasibility

Prior to the design phase, a detailed site investigation may
be required. This includes topographical, geotechnical,
electrical and drainage surveys. This may not be necessary
on a small project.

3. Site Investigation

This phase includes the production of full design

4. Design Specification specifications and technical drawings.

In this phase, a review of submissions is undertaken. This

5. Tender Process . ) .
includes evaluation and contractor selection.

This phase includes the construction of the facility. If
6. Construction Period required, independent quality control is undertaken to
assess build quality and design specification conformity.

This section includes the hand-over of the completed
project. If required, performance testing should be
undertaken to ensure compliance. Additionally, a
maintenance regimen should be provided by the installer.

7. Project Completion

This phase includes the ongoing maintenance programme

8. Aftercare and warranty period of the installation.
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SECTION ONE
GENERAL INFORMATION

&
SURFACE SELECTION
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Section One: General Information & Surface Selection

1.1 TYPES OF PLAYING SURFACES
1.1.1 Sand-Filled Artificial Grass Surfaces

Sand-Filled Artificial Grass (SFAG) sports courts have been used for many years. Correctly
maintained, they have gained acceptance and are one of the most popular forms of court
surfacing for club and recreational sports.

Domestisyntheticgrasstennis ourt

1.1.1.1 Tufted carpets

The clear majority of SFAG courts are tufted carpets which are manufactured by looping the tufts
into a woven mesh (primary backing) and then anchoring them in place by applying a backing
compound (normally a latex screed). Drainage can be added by punching holes through the
backing. The pile of sand-filled artificial grass is quite flexible and is unable to stay vertical unless
it is supported by a sand infill. The sand, of a specifically selected size and shape, is brushed into
the pile to the top of the surface of the carpet. The carpet is laid directly onto an approved
stabilised base. There are varying heights and densities for different sports - refer to individual
manufacturerds specifications.

Surfaces with a pile density at the lower end of the range rely on the proven procedure of using
sand to support the pile, providing of course that the sand levels are maintained correctly.
Carpets with a high tuft rate primarily rely on the density of tufts to support themselves. While this
approach reduces the quantity and movement of sand, it also makes it harder to prevent the
sand from compacting and this can lead to drainage problems. To minimise sand movement, but
ensure adequate long-term performance, an increasing number of surfaces are now being
introduced that have between 55,000 and 65,000 tufts per metre square. The pile density of tufts
can influence the court pace, although carpets with a low number of tufts per square metre are
considered by some to be slow when new.
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Some products also use a textured yarn to form the pile. This type of pile does not generally offer
the same resistance to the ball and the carpets have a similar court pace rating to medium pile
carpets (medium fast to fast).

Examples of synthetic agswith differingpile heightssuitable fosandfilledtennisand multisport courts

The use of various particle sizes and quantity of infill or alternative surface dressings (e.g. rubber
crumb) will also allow manufacturers to adjust the playing characteristics of a surface.

Inlaid lines are made up of a section of the parent roll of carpet that is cut out and a line inserted.
The line is manufactured from the same carpet as the main court, just in a different colour. The
section of carpet to be cut out from the parent roll should be cut out using a double-bladed knife,
set to the correct width. Having cut out the section, the gap should be checked to ensure a good
fit with the line. The line should then be bonded in place using the same procedure as that used
to form other joints.

Tufted lines are incorporated into the main carpet during manufacturing. As carpet rolls are
normally laid along the length of a court, this makes it quite simple to incorporate e.g. the singles
and doubles side markings for tennis. By laying rolls of carpet across the back of each court (at
90° to the main rolls) the baseline can also be tufted into the carpet. Due to the greater difficulties
in manufacturing the service lines and centre tabs etc., these are normally inlaid.

=G

P - e = <

—dly

Installinga domesticsynthetic grassenniscourt
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A common practice when installing synthetic grass surfaces is to apply glue directly onto the
concrete slab. An alternative method is to lay the carpet fixed onto tapes with adhesive on top,
which allows storm water to drain away beneath the carpet and on top of it.

Inner city rooftop synthetic grass tenrosints
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1.1.2 Acrylic Surfaces

Acrylic is a term which describes a surface in common use throughout the sports-playing world.
Traditionally formed by multiple applications of coloured acrylic or resin materials laid on an
impervious asphalt or concrete base, the surface6és pl ayi ng c¢ haitsuitableforbllst i ¢ s
standards of play, up to the highest levels of competition (e.g. US and Australian Tennis Opens).

The surface encourages and rewards good playing technique and so is also ideally suited for all

levels of coaching and training.

Acrylicsurfacednetballcomplex

An acrylic surface can be played on all year round, depending on the weather conditions. The
impervious nature of the surface does mean that on outdoor courts during periods of rainfall,
surface water or puddles will form, which will normally prevent play from continuing. Before play
can recommence, the water must be cleared. This can be achieved with the use of specific
drying aids such as squeegees. The decision to install an impervious acrylic court therefore
needs careful consideration. The speed of the surface is controlled by texturing agents
incorporated into the surface; the coarser the texturing agent, the slower the pace of the court.

Another important consideration for anyone choosing an acrylic surface is cushioning.
Cushioning can be provided in the form of in-situ laid rubber layers or pre-formed shockpads.
While most impervious acrylic surface systems offer different amounts of built-in cushioning, all
but the most cushioned (and therefore most expensive) are still relatively hard, compared to the
protection provided by modern sports shoes. Tight tolerances for surface levels and high
standards of specification and workmanship are essential for the successful installation of these
surfaces. Foundations must be strong, carefully compacted and protected from water ingress to
prevent settlement, movement or frost damage.
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Acrylic surfaced multisport complex

Acrylic surfaced netball complex
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1.1.3 Polymeric Surfaces

A polymeric sports surface is usually an elastomeric mixture of natural or synthetic rubber in a
binder (matrix) of polyurethane. A polymeric surface may be cast in-situ or be supplied in
prefabricated sheet form.

Polymeric courts can be constructed with either porous or impervious surfaces and have a
degree of cushioning, providing a softer and more comfortable footing than the harder surfaces
such as asphalt.

Surfaces can be finished in a variety of colour combinations, can be played on throughout the
year and require low routine maintenance, although periodic recoating is required. The base for a
polymeric court is a conventionally engineered asphalt or concrete court.

Figurel3d Polymericsurfacedsportscourt

Polymericsurfaced portscourt

Copyright © SAPIA ( July 2022, 1st Edition) Page - 20 -



SPORTS(?PLAY

INDUSTRY ASSOCIATION LIMITED

SAPIA CODE OF PRACTICE FOR THEONSTRUCTION, SURFACIN@AND MAINTENANCE OF SPORTS COURTS

1.1.4 Clay surfaces (tennis only)

1.1.4.1 Traditional clay surfaces

Clay is a term used to describe a porous water-bound tennis surface material consisting of
natural crushed stone, brick, tile or combination of these. The traditional types of clay typically
seen are French clay (terre battue).as used at Roland Garros, Italian Clay as used at the Italian
Open and American clay.

Traditional clay tennis coypghoto:Gonzalo Facelo

Clay surfaces produce a very distinctive style of play, involving sliding, slow pace and long rallies.
The sliding qualities and pace can vary from one type of clay surface to another depending on
the surface dressing. Clay surfaces require watering prior to play, and skilled ground staff are
required to maintain them. During the winter months, the rain and frost often make them
unplayable for many weeks or months.

1.1.4.2 Synthetic and hybrid clay surfaces

Several surfaces are designed to have the playing qualities of clay (see above) but without the
climatic limitations and demands for high levels of maintenance. Primarily, but not exclusively,
based on some form of synthetic turf or textile carpet, they are dressed using a variety of material
T including coated infills and/or rubber granules. Hybrid clay courts have a traditional clay

topping.

Synthetic aytenniscourt

Copyright © SAPIA ( July 2022, 1st Edition) Page -21 -



SPORTSPLAY

INDUSTRY ASSOCIATION LIMITED

SAPIA CODE OF PRACTICE FOR THEONSTRUCTION, SURFACIN@AND MAINTENANCE OF SPORTS COURTS

1.2 PERFORMANCE TESTING OF COURT PLAYING SURFACES

There are several test methods and standards that may or may not apply to all or a specific type
of surface. For a client to choose the right type of surface for a sports facility it will be necessary
for them to make informed choices. Having surfaces and facilities tested is a method by which
specific performance information may be passed from contractor/supplier to a client to aid in
making those choices. Facility testing can also be used as a method to ensure predicted quality
of any sports surface.

1.2.1 International Tennis Federation (ITF) Court Recognition (Tennis)

The ITF administers a court recognition scheme. There are two categories: One Star and Two
Star (1* and 2*). The tests involved with each classification are detailed below:

One Star
One Star Category Test method
Evenness ITF CS 02/02
Slope and Planarity ITF CS 03/03
Dimensions ITF CS 04/02

Two Star
Two Star Category Test method
Court pace rating ITF CS 01/02
Evenness ITF CS 02/02
Slope and planarity ITF CS 03/03
Dimensions ITF CS 04/02

One Star ITF Recognition is achievable for any court, whereas Two Star ITF Recognition is only
available to a court with a surface that is already classified under the ITF Court Pace
Classification programme. Contractors, suppliers of surfaces, specifiers and owners of facilities
should be aware that in order to obtain ITF court recognition a full application process is required,
for which the ITF charge a fee. In addition, there are also costs associated with having the testing

done, which may only be carried out by an ITF-accredited laboratory. The recognition certificates
are valid for three years.
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1.2.2 BS EN 15330 testing of artificial grass tennis courts

BS EN 15330 is a European Standard which gives performance and durability requirements for
artificial grass sports surfaces. It contains a section regarding both materials and field testing of
artificial grass tennis surfaces and courts. The Standard describes the following test methods:

Materials test Test method Field test Test method
Tensile properties of .
synthetic turf carpet EN ISO 13934-1 Angled ball behaviour EN 13865
Tensile S”ig?rt]h of carpet EN 13864 Vertical ball rebound EN 12235
Resistance to artificial EN 14836 Shock absorption EN 14808
weathering
Synthetic turf joint strength|EN 12228 Part 2 or Part 1| Rotational resistance EN 15301-1

Synthetic turf joint strength Water ageing to EN

before and after wager 13744 Water permeability EN 12616
ageing
Synthetic turf tuft bind ISO 4919 Surface regularity EN 13036-7
. Product verification | As described in Table 3
Water permeability EN 12616 testing in EN 15330
Tensile strength of shock EN 12230 + air
pads ageing to EN13817
Abrasion resistance of non-
fill short pile synthetic turf EN 13672
Vertical ball rebound EN 12235
Angled ball behaviour EN 13865
Shock absorption EN 14808
Rotational resistance EN 15301-1

BS EN 15330 Tests

1.2.3 Court pace

This test is described in ITF test procedure CS/01/01 and BS EN 13865, although there are small
differences between the methods and the results should not be considered the same. It utilises a
sophisticated piece of test equipment that monitors the position of a tennis ball before and after it
strikes a surface at a defined velocity and
and vertical speed due to the impact with the court surface, and adding in factors relating to the
co-efficient of friction and co-efficient of restitution, a value known as the Court Pace Rating is
derived; the higher the number, the faster the surface. The ITF has established a classification
for court paces, which has five bands.

Court pace range Classification
O 29 Slow
30-34 Medium slow
35-39 Medium
40-44 Medium fast
O 45 Fast

ITF ¢assifications for court paces

For certain surface types, the court pace is a function of the surface, and there is little a
manufacturer can do to influence it i e.g. porous asphalt has a medium slow pace due to the
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open profile required to allow drainage. For other surfaces, adjusting the profile of the surface
allows the manufacturer to offer a range of court paces, e.g. acrylic surfaces can range from
around 25 to 50. Due to the nature of most surfaces a degree of variation in pace is inevitable.
On clay and grass courts this varies day by day, while on other surface types it increases as
courts wear.

1.2.4 Slip resistance

The slip resistance of asphalt, polymeric and acrylic courts can be measured using a skid
resistance pendulum mounted with a rubber test foot. The test procedure is described in BS EN
13036 Part 4 using the CEN (soft) rubber test foot.

1.2.5 Shock absorption

The shock absorption of many forms of sports surfaces is measured using the test procedure
described in European Standard BS EN 14808. This test can be used on surfaces that provide
degrees of cushioning over 10% (the test measures the reduction in peak impact force of the
sports surface and compares it to concrete; the impact force and magnitude being designed to
replicate an athlete running on the surface).

1.2.6 Water permeability

The rate at which water drains through porous surfaces can be measured using a double ring
infiltrometer as described in BS EN 12616.

1.2.7 Slope and planarity

A sports court should be built in a single plane. Where a gradient is required, a cross slope is
preferred, but an end to end or a diagonal fall is permissible provided the single plane is
maintained and the gradient does not exceed 1:120 = 0.83% (recommended maximum) or 1:100
= 1% for impervious constructions (acrylic). There is a method for measuring slope and planarity
described in ITF test procedure CS/03/03. This test procedure is also applicable to other sports.

1.2.8 Surface evenness

Ideally, a sports court surface should be flat. It is recognised, however, that construction of a
court requires tolerances to be applied which relate to the practical constraints of installing a
large surface. The tolerances for each surface type are given in Section 2.14.1 of this Code. The
method for measuring surface evenness is described in ITF test procedure CS/02/02.

1.2.9 Dimensions (Tennis)

The correct positioning of the play lines and net are defined by the Rules of Tennis and provide
consistency between courts. The key dimensions, the tolerances that may be applied and a
method for measuring and checking these dimensions are described in ITF test procedure
CS/04/02. As a guide, the tolerance on all dimensions in excess of 5 metres is 0.1% and for all
dimensions of 5 metres and below the tolerance is 5mm.

For example, the distance between base lines should be 23.774 metres, so the tolerance on this
dimension is 23.774 millimetres, which is rounded to 24mm. For the distance from the outside of
the singles to the outside of the doubles, tram lines should be 1.372 metres i a dimension less
than 5 metres i and so the tolerance is 5mm.
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1.2.10 Dimensions (Other Sports)

The Government of We st eraf Sparu& Recreafion publishestaeSpaats t me n t

Dimensions Guide online. This is a good resource and includes dimensions of many sports
played in Australia. The following link is current at the time of publication:
https://www.dlgsc.wa.gov.au/sport-and-recreation/sports-dimensions-guide

1.3 PROFESSIONAL EXPERTISE

While a sports court may appear to only be a simple construction with a synthetic or painted
surface, the exacting demands and tolerances of the sport mean that they are best built by
companies with the relevant and proven construction expertise. Specialist expertise is essential
when undertaking the design, specification and project/construction management of a sports
court development. Checks should be made on the experience of the contractor and designers
being considered for selection. SAPIA ensures that its sports court construction members have
the necessary experience and proven quality of workmanship to undertake this niche field of
construction work. For a list of current SAPIA members, refer to the SAPIA Member Directory
which may be found on our website www.sapia.org.au

SPORTS(PLAY

INDUSTRY ASSOCIATION LIMITED

MEMBER DIRECTORY

JANUARY 2022

T e

L

THE PEAK INDUSTRY BODY FOR
SPORTS, PLAY & RECREATION CONSTRUCTION IN AUSTRALASIA

Builders & Installers - Manufacturers & Suppliers - Professional Services

www.sapia.org.au
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SECTION TWO

CONSTRUCTION
GUIDELINES
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2 Section Two d Construction Guidelines

2.1 SITE CONSIDERATIONS

Selecting the correct site for a court is a major factor in determining not only the costs of
construction, but also the quality of the playing experience and the maintenance needs of the
court.

Where possible, the location of a sports court should be sympathetic to its surroundings and
adjacent infrastructures. Ideally, it will be sited on relatively flat land that is not too close to
boundaries or trees. Access should be easy for players (including disabled players) and suitable
for maintenance and construction equipment (all courts will require resurfacing at some point; a
factor often overlooked).

As new court developments may require planning consent, advice should be sought at an early
stage from the local planning authority to determine whether any restrictions or conditions are
likely to be required for the scheme.

Compliance with the Disability Discrimination Act is an obligation for clubs, schools and other
organisations. Consideration should be given during the design stages of a project as to how
di sabled players wil!/ be able to use the organisa

2.2 DIMENSIONS

. The Government of Western Austr al i a6 s of Bgop & rRecneationt
— ! publishes a Sports Dimensions Guide online. This is a good resource and
gﬁ includes dimensions of many sports played in Australia. The following link is
= current at the time of publication:
https://www.dlgsc.wa.gov.au/sport-and-recreation/sports-dimensions-guide

Sports Guide
For Playing Areas

2.3 ORIENTATION

It is generally recommended that sports courts be orientated approximately in a north-south
direction. This orientation is preferred (although not essential) because it minimises the effect
of the setting sun on the eyes of the players.

2.4 GROUND CONDITIONS

The cost of a court is greatly influenced by site conditions. Costs will be much higher for
engineering a difficult site, and it should be recognised that some sites are not cost effective to
develop. A designer should consider several factors, including topography, access, site
drainage, trees and ground conditions.

Before starting the detailed design, the designer will require as much information as possible
about the site and its surroundings. Allowing sufficient resources for initial information
gathering greatly reduces the risk of unforeseen problems, and increased costs, during
construction or even later. While on many sites an experienced contractor will be able to
assess the requirements of the ground, on more complex projects a specialist geotechnical
survey is the best way of ensuring a full understanding of the site.
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2.5 TREES

Trees may provide privacy, shelter or screening from a low sun. Their roots, however, can
constitute a threat to the court itself (by distorting or cracking of the surface), especially strong-
rooted varieties.

Where such a threat exists, preventative action will be necessary, such as tree surgery and/or
the construction of a root barrier to inhibit the ingress of tree roots onto the sports court site. This
is usually done by digging a trench, cutting any roots in the process and removing them as far as
possible to a depth according to site conditions. The wall of the trench is then lined with suitable
material, such as root control sheeting or concrete, before backfilling.

[
g

Installation of root barrier

Branches that overhang a court are usually a cause of various problems, such as the continuous
dripping of water, secretions and bird or bat droppings. These can result in loss of paint, impaired
porosity and fretting of the surface. It is strongly recommended that overhanging branches be
pruned back to the court fence line.

2.6 SERVICES

When selecting the site for a court, consideration should be given to the services that may be
required. Many sites will require some form of drainage. Electricity and/or water supplies may
also be required.

DIAL BEFORe |  Liaison with Dial Before You Dig www.1100.com.au is highly recommended
@ Yorguma for location of existing services, and for insurance purposes it may be

necessary.

2.7 CONSTRUCTION GUIDELINES

Most forms of sports court, other than traditional clay and natural grass, have similar base
constructions and only differ in terms of the final playing surface and the supporting layer on
which it is laid. The principal elements of a court are shown the diagram below, which is a typical
cross section of a court construction:
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Fencing system Precast concrete kerb

concrete bed and haunch upper course porous asphalt

Granular fill - base course porous asphalt

- Sub base

- Geotextile Layer
Perforated

drainage pipe
—— Subsoil

— Concrete foundation
for post

Typicalcrosssection of a sportsourt: SAPCA

Principal elements of the above diagram comprise:

1 the sub-grade: this is the prepared natural ground on which the court is built

1 the sub-base: carefully graded aggregates which are laid to provide load bearing and
stability for the playing surface and to protect, as far as possible, the formation from the
effects of rain and frost

1 asphalt base: bitumen bound aggregate that forms the base on which the playing surface
is laid or in the case of asphalt courts forms the playing surface

1 concrete base: cement bound aggregate that forms the base on which the playing surface
is laid and is in lieu of the asphalt base (and is subject to ground conditions). In some
cases when properly specified, may replace the sub-grade

2.8 EXCAVATIONS

Turf, vegetation and topsoil should be removed to a depth of at least 75mm. If greater depth of
topsoil is present, containing significant quantities of vegetable or organic matter, then all such
soil should be removed.

Excavations to achieve the required gradients are nor mal |y carried ou
principle, i.e. excavating in the higher areas and using the resulting excavated material to fill the
lower areas. When using this method, all filling should be carried out in layers not exceeding
150mm, each layer being thoroughly compacted.
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Excavating aewsite

When excavating the site by Acutting to the
the works and not reused. Any filling that may be necessary should be achieved using selected,
suitable material, which can be readily compacted and will not be subject to future settlement.

The formation should be fully compacted and accurately levelled to a tolerance of +25mm/ -
50mm and should provide a stable base for the foundation layer. Any soft spots that are evident
should be removed and back-filled with appropriate compacted material as described above.

Tree roots should be removed during excavation and the resulting holes from these or other
underground obstructions should be carefully backfilled with suitable material as described
above.

The gradient of excavated or filled banks should not exceed the angle of slope suitable for the
excavated material (rarely more than 1:2). Should limitations of space dictate steeper angles
and/or reduced shoulders at the top of banks, then suitable support should be provided such as
retaining walls or buttressing.

Care should be taken to ensure that the completed grade and sub-grade achieve the
recommended compaction and moisture content.

Excavation of bank
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Retaining wall installed to support bank

2.9 WEED KILLING

Residual acting weed Killers are no longer acceptable on environmental grounds. Weeds visible
prior to excavation works should be pre-treated with a systemic weed Kkiller. It is not possible to
guarantee either to kill all weeds, or that no re-growth will occur after construction. Some weed
growth may occur, but this usually represents little more than a temporary inconvenience. Wind-
blown seeds can land on any sports court where they may wash into the porous construction and
germinate. If weeds appear on finished surfaces, they should not be pulled out but treated
immediately with weed killer, allowed to die, and then removed.

2.10 DRAINAGE

Dr ai nage fr om n@ surtaceuis pravided p Hepending on the surface type and
requirements of the sport T by surface run-off, percolation through the construction, or a
combination of the two.

2.10.1 Surface gradients

To a degree there is a conflict between a slope to aid surfacerun-of f and pl ayer
courts. This has resulted in the maximum recommended surface gradient of between 1:120 and
1:100 being recommended for impervious constructions.

Surface gradients should, ideally, be across the court, but may also be from end to end or
diagonal. Individual facilities should be designed according to the number, type and layout of
courts, and the topography of the site. Falls must always be in a single plane, as any other
arrangement (e.g. a camber or a fall towards each end from the net), effectively alters the height
of the net and is therefore not acceptable.
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2.10.2 Sub-court drainage

Sub-court drainage may be required, subject to engineeré advice. Perimeter drains located just
outside the perimeter edging are necessary on poorly draining sites.

Catchment drains should always be installed wherever there
is a danger of water flowing onto the court from surrounding
areas.

They are particularly important at the foot of cut banks formed
during the levelling operation. In these locations, the perimeter
= drain, backfilled with clean stone to the surface, may also
| serve as the catch water drain.

Proprietary catchment drainage systems may be appropriate
for intercepting water running off impervious surfaces.

Drains should consist of perforated plastic pipes, laid in the
bottom of well-formed trenches, backfilled with clean, graded
stone aggregate or similar suitable material.

Drains should be laid to specified falls and be connected to
the lowest point of discharge well clear of the court area.

Catchment drain trenches should be filled with the drainage
material to the surface.

/3

Excavation fodrainage
2.10.3 Impervious courts

Impervious courts rely entirely on surface run-off for drainage. This is normally achieved by a
combination of natural drainage due to the slope on the court and the physical removal of water
by squeegees. It is therefore essential that suitable provision is made to take the water away
from the edge of the court. While this can be achieved by the installation of a French drain, these
tend to silt up with time and become less effective.
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The loose stone is also a potential source for vandals and can cause damage to the playing
surface if allowed to migrate onto the court. It is therefore recommended that a proprietary
catchment drain be installed along the lower side(s) of the court.

Catchmendrainin corner ofmperviouscourt

2.11 BASE FOUNDATIONS

A well-engineered foundation is just as essential to the performance and durability of a sports
court as to any other structure. Failure to provide a suitable foundation may result in severe
undulations, cracking or premature breakup of the playing surface.

The court will be subjected to many different stresses during the varying seasons and climatic
conditions. These stresses mainly concern the sub-soil on which the foundation is built, and can
include:

frost heave

clay shrinkage/swelling

settlement

ground loading (above the surface)

vegetation disturbance (e.g. tree roots/weed growth)
flooding

faulty or inadequate drainage

other types of ground movement

=A =4 =4 =4 -8 -4 -8 -1

The degree to which the performance and durability of the playing surface will be affected by
these forces depends on:

9 the site conditions e.g. climatic conditions and the type of sub-soil present;
1 the type and depth of construction.

Certain sub-soils are far more prone to the two main causes of serious problems, frost heave and
clay shrinkage, and clearly it is important to determine site conditions before designing the
construction.
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Frost heave is caused when frost penetrates susceptible sub-soils that include a lot of fine, silt-
like material. The pore sizes of these soils draw water by capillary action into the freezing zone,
causing i doeform, wiech shensegpand and push up towards the surface. The longer
and deeper the period of frost penetration, the greater is the effect. After thawing, the surface will
eventually settle back but the displacement, and subsequent inconsistent settlement, will leave
undulations on the playing surface.

Many clay soils are prone to swelling when hydrated, and shrinking and cracking when
dehydrated. This will often show as cracking in a lawn during a dry summer. Such cracking and
settlement or swelling will transmit through to the surface if an insufficient depth of foundation is
provided.

Foundations should be constructed using hard, clean, well-bound aggregates. The total
construction depth (foundation plus surfacing) is critical for several reasons:

1 The greater the depth the less chance of frost penetrating into the sub-sail;

1 Thicker foundations provide greater load-bearing capacity and may allow the use of
heavier machinery (e.g. laser-controlled graders), giving more economic and higher
guality surfacing with better surface tolerances.

Using foundations of 450mm would add significantly to the cost of courts and most clients would
regard this as excessive, although it is the only way of guaranteeing no heave at all on moisture-
susceptible sub-soils.

Determining the right balance between achieving value for money and minimising (if not
eliminating) any risk, is not easy. Also, to a large extent it depends on the perception and budget
of the client.

Multicourtbaseworksn progres

The following table should be used as a guide and may be adjusted to consider specific site
information, weather conditions at time of construction and local knowledge. If in doubt, it is
recommended that specialist expertise be sought.
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. . Potential : Total
Soil Type Typical Potenthl Frost Shrinkage Foundation construction
CBR % Action . depth mm
Swelling depth mm
Slightly silty/clayey 20-60 minimal minimal 150 150
sand or gravel
Silty/clayey gravel 20-60 slight minimal 150 215
Silty/clayey sand 15-40 medium minimal 15071 200 215 - 265
Very silty/clayey gravel 10-20 slight-medium minimal 1501 200 21571 265
Very silty/clayey sand 5-15 minimal m|n|r_nal- 150-250 215-315
medium
Sandy/gravelly silt or 510 | medium-high slight- 250-335 315-400
clay medium
Silt 5-10 medium- slight- 300 - 385 36571 450
very high medium
Clay 1-5 medium-high mf}?é‘;]m' 3007 385 3651 450

Design depths of foundation level for each soil type

The figures given in the table show the design depths for any site or soil type. From a
construction point of view, however, a tolerance is required on these figures to reflect the
practicalities of working on site. It is recommended that at no point on a court should the
foundation depth be 25mm below the design depth, and that the total area of a court (or court
block) on which the depth is 10% below the design depth should not exceed 10% of the total
area. This means that on a court designed with a foundation depth of 150mm the minimum depth
should be 125mm and no more than 10% of area of foundation should have a consolidated depth
below 135mm.

When existing courts are to be resurfaced, or reconstructed, care must be taken to ensure that
any old ash, clinker etc. that is to be retained is assessed and deemed fit for its intended
purpose, i.e. it does not impair the drainage or cause problems in inclement weather. These
materials are normally found to be of a medium to high risk and are treated as a sandy/gravely
silt or clay material in accordance with the above table.

When designing the area for court foundations, it is best practice to ensure that the area of
foundation material extends at least 600mm outside of the court surface/kerbing 7 especially in
fill areas where cut and fill techniques have been employed i to ensure that kerbing and fencing
do not in time move/subside off the foundation area.

2.11.1 Geotextiles

Geotextiles are water-permeable fabrics that are laid in sheet form beneath the foundation to
provide several benefits, including:

i isolating the foundation and preventing infiltration and contamination by a silt or clay sub-
soll

9 increasing of the load-bearing and structural strength of the foundation
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T the provi si on todélp taprefieaticracgs frenhtemsmiting from the sub-soll
to inhibiting possible weed growth from the sub-soil zone to the surface

1 inhibiting possible weed growth from the sub-soil zone

Although the use of geotextiles increases the cost of construction marginally, the benefits of
using them are considered such that they should be included in all new constructions.

2.12 FLOODLIGHTING CONDUITS

If the plan is to install floodlighting either immediately or at some time in the future, it may be
necessary to install conduits to carry the cables, either within or immediately beneath the court
foundations, to avoid future disturbance of the court surface.

Conduits normally take the form of either a minimal, partial or full system, depending on the
layout of the courts and surrounding structures. Once the appropriate layout has been selected a
conduit and draw-pit design may be developed.

Conduits are normally formed from PVC piping, the depth determined by local regulations, and
conduits are of a size depending on the design.

Draw-pits are installed to allow the future cabling and re-cabling of the lighting columns. Draw
pits are normally pre-fabricated plastic sections that link together to form the chamber. The cover
of the draw-pits should finish flush with the playing surface or asphalt base. When forming part of
the playing surface, the draw-pit should be recessed to allow the playing surface to be installed
within it to minimise the impact on the playing surface.

2.13 BASE CONSTRUCTION
2.13.1 Asphalt Base

A
g laid

>

Asphaltbeﬁ
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2.13.1.1 General

Following are the general material supply requirements for the construction of a hot-mix asphalt
base. This base can be used under synthetic acrylic or synthetic grass. It can also act as a final
playing surface.

2.13.1.2 Preparation of Subgrade

The subgrade will be prepared in accordance with the specification subgrade and will be fully
proof rolled prior to any further works.

2.13.1.3 Installation of Concrete Border

A concrete kerb/border is to be installed along the high side of the courts(s). This kerb is to be
installed to design line and level +/- 5mm, with the top of the kerb flush with finished surface
level. Concrete is to be a minimum width of 150mm and 150mm deep using 20MPa 20mm
concrete.

A concrete spoon drain is to be installed along the lower sides of the court(s). This drain will be
laid true to line and level +/- 5mm with the top of the drain flush with finished surface level. The
spoon drain is to be a minimum width of 450mm and 25mm deep. The spoon drain is to empty
into corner sump pit of dimensions 200 x 200mm. This pit is to discharge to local storm water

pipes.
2.13.1.4 Installation of Crushed Rock

The crushed rock base is to be built to achieve an even grade to design line and level +/- 8mm
and compacted to reach 95% standard. The crushed rock is to be placed and compacted at
optimum moisture content. It is advisable that the rock be delivered plant mixed at this moisture
level. The method for achieving design tolerance shall be by use of motorised grader.
Compaction shall be by use of mechanical roller with a minimum static weight of 3.0 tonnes.

When crushed rock placement is completed, the finish should be dense and uniform, and
basically impervious with no area holding water greater than 5mm. The crushed rock used should
conform to the following grading:

Sieve Size Limits of Grading
(Aggregate size mm) (% Passing)

26.5 100

19.0 95-100
13.2 78-92

9.5 63-83

4.75 44-64

2.36 30-48
0.425 14-22
0.075 6-10

This rock is to have a max Pl of 8 and a min CBR of 25. All rock covered under this specification
is to be supplied in accordance with Vic Roads Standard Specification (Section 407).

2.13.1.5 Prime

Hot cutback bitumen shall be sprayed if specified at a minimum rate of 0.8 Litre/m2. Where
possible, this bitumen shall be applied by means of a calibrated road sprayer. Where access
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does not allow for this method, a hand lance may be used, but extreme care must be taken to
avoid ponding of bitumen. Where ponding does occur, this area shall have a thin layer of sand or
dust applied to soak up excessive bitumen. Care should be taken to protect all concrete and
adjoining surfaces from overspray.

2.13.1.6 Hot Mix Asphalt

Asphalt shall be delivered hot to site and placed in paver with minimum delay. The paver shall be
self-propelled, equipped with hoppers, distribution screws of the counter rotation type to place
asphalt evenly in front of its heated screed.

The asphalt shall be rolled while hot to achieve design thickness (minimum 30mm) with a self-
propelled roller capable of reversing without backlash.

When completed, the total area shall be checked to ensure a tolerance of +/- 5mm under a 3.0m
straight edge on any two points on the court is achieved with no machine or tool marks. Where
such blemishes are found, the area shall be heated and rerolled or tamped with mechanical
compactor. Surface tolerances should be checked within 30 days of the pavement installation
and prior to the installation of any surfacing onto the pavement.

The entire area is to have size 7mm type L hot mix asphalt machine-laid to design grade. The
aggregate grading will conform to the following:

Sieve Size Limits of Grading
(Aggregate size mm) (% Passing)
9.5 100
6.70 80-100
4.75 70-90
2.36 45-65
1.18 34-55
0.600 22-45
0.300 14-33
0.150 8-18
0.075 5-8
Total mineral matter 100

Bitumen content is to be between 5 - 7.5%.
2.13.2 Concrete Base

2.13.2.1 Preparation of Sub Base

A layer of crushed rock or packing sand shall be used to present a uniform sub base to line and
level within a tolerance of +/- 10mm. It is recommended that a laser controlled grader or land
plane is used to achieve this tolerance.

2.13.2.2 Polythene

Black or Orange grade Polythene of 200 micron thickness shall be used under all acrylic slabs.
This shall be held in place with 50mm plastic adhesive tape.
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2.13.2.3 Installation of Reinforcement

The reinforcing fabric shall be overlapped to minimum of one square in each direction and
securely tied at 1.5m centres. Where possible, consecutive rows of fabric should be "offset" to
avoid clusters of welded mesh. A minimum F52 (or F62 Synthetic Acrylic) welded reinforcing
mesh shall be used. All mesh should be clean and free of oil, mud or rust and placed accurately
in the concrete to ensure a minimum cover of 30mm.

3 O o Ll N ke

Installation ofeinforcement
2.13.2.4 Installation of Concrete

All concrete shall be pumped into place by means of a "Squeeze" type pump. Sufficient labour
shall be on hand to roughly place the concrete to desired line and level. A minimum of two
"screed hands" shall be on the site to quickly screed an accurate finish to the slab and avoid
overworking and segregation of concrete. The final tolerance on the finished surface shall be +/-
4mm such that no point on the court shall vary greater than 4mm under a 3.0m straight edge
when placed on any two points on the court. Surface tolerances should be checked within 30
days of the pavement installation and prior to the installation of any surfacing onto the pavement.
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It is imperative to arrange for a constant supply of concrete to avoid cold joints in slab. No
additives are to be placed in concrete mix when synthetic acrylic surfacing is intended to be
used.

The concrete is to have a dense steel trowelled finish when synthetic grass is used and wood
float or broom finish is preferred for synthetic acrylic, concrete to be:

(a) N20 grade (min);
(b) 80mm slump (max); and
(© 20mm max size aggregate.

i
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Figure324 Installation o&ltérnateconcreteslabdesig‘n

2.13.2.5 Joints

2.13.2.5.1Synthetic Grass

It is not imperative to construct joints when the slab is to be overlaid with synthetic grass,
however sometimes it is desirable to place 3mm saw cuts in the slab to isolate sections of the
pavement.

2.13.2.5.2Synthetic Acrylic

A full construction joint should be installed under the net line of the court to create two
independent slabs. Within 48 hours of the concrete pour a series of 3mm x 30mm saw cuts shall
be cut along the base lines and up the centre of the court to minimise random cracking.
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N16.750 dowels on €. of slab x 600 long
— greased and painted one end

L SL72 TOp

— Approved waterproof membrane
I 300 S0 I over 50mm. thick sand blinding
layer on compacted ground

EXPANSION JOINT DETAIL

600 600

Preformed tapered Key Joint

Paint face with bitumen N16 dowels @ 730 centres
before pouring adjacent slab — — Greased and painted one end
L " ]
e —— . o Lt O -
) A N N
< >
NN R
3009 3008

Expansion joint

Examples of expansion joidsigrs
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2.14 PLAYING SURFACES T GENERAL REQUIREMENTS

The correct installation of the playing surface is essential if a court is to provide a satisfactory
playing environment and meet playerso edifggentct at i on
sports is wide, different requirements and construction limitations apply, depending on the type

of surface being installed.

Synthetic grass sports court

2.14.1 Regularity or evenness

The surface regularity of a newly-built or resurfaced sports court should conform to the
following specifications.

At no point within the play lines should there be any bump, hollow, ridge, joint or textural
variation sufficient to cause reasonable expectation that a ball in play might be deflected from
its true path, or expose a player to a significantly increased risk of injury within the perimeter of
the court.

Subject to the above, the surface should be laid to a tolerance in accordance with the figure
below: dMaximum permitted undulation under 3.0m st r ai g.hAt certaid gumber of
deviations (of up to 4) are permitted from the recommended evenness limits shown in the table
when measured under a 3.0m straight edge 1 provided that, when measured under a 1.0m
straight edge, the deviation does not exceed the recommended evenness limit for that surface

type.
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