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Quick guide to playground equipment and surfacing

A new Standard for playground equipment and surfacing came into effect on 1 May 2005 (NZS5828:2004).  This Standard applies to all licensed early childhood education centres.

The following information has been referenced from the Standard and is designed to be a quick and simple guide.  It is not comprehensive and should not be used in place of the Standard.

The Ministry has also worked with StandardsNZ to produce a Handbook for ECE services explaining the Standard.  The Handbook (SNZ HB 5828.2:2006 Supervised early childhood facilities – Playground equipment and surfacing handbook) can be purchased as a hard copy or downloaded for free as a PDF from the StandardsNZ website www.standards.co.nz (search the Standards catalogue under SNZ HB 5828.2:2006).
The quick guide covers the following topics:

1. Finish of equipment

2. Moveable equipment

3. Free fall height

4. Minimum space

· Free space

· Fall zones

5. Handrails, guard rails and barriers

6. Swings

7. Entrapments

· Head, neck and torso entrapment

· Foot entrapment

· Finger entrapment

· Clothing entrapment

8. Surfacing

· Turf

· Bark

· Shredded timber and manufactured wood fibre

· Interlocking tile system

· Non interlocking rubber tile system

· Rubber wet pour

· Synthetic grass

· Rubber tiles with grass growing through it

· Sand

· Pea gravel

9. Marking of equipment

10. Other

· Ropes

1. FINISH OF EQUIPMENT
· Wooden equipment shall be made of wood with a low susceptibility of splintering.

· There shall be no protruding nails or pointed or sharp edge components.

· Rough surfaces should not present any risk of injury. 

· Accessible protruding bolt threads 8mm or above must be permanently covered and rounded eg. dome-headed nuts, caps.

· Nuts and bolt heads that project less than 8mm shall be free from burrs (not sharp).

· All welds shall be ground smooth.

· There shall be no hard and sharp-edged parts within any accessible part of the equipment.
2. MOVEABLE EQUIPMENT
· Movable equipment is defined as range of equipment that is not permanently fixed in place, and can be moved on a regular basis to extend play opportunities.
· Structure not permanently fixed to the ground.

· Consists of play boxes/cubes with removable/interchangeable play items.

· Includes the removable or interchangeable play items that connect to a fixed structure or moveable structure.

· Must be designed to be stable to prevent the equipment tipping or falling when in use.

· Maximum free fall height of 1500mm.

· Climbing boxes have a maximum height of 1200mm.
· Impact attenuation surface are required for moveable equipment with free fall height above 600mm.

· Guardrails and barriers not required for climbing boxes or slides that attach to a climbing box.
3. FREE FALL HEIGHT
· Free height of fall means the greatest vertical distance from the clearly intended body support to the impact area below.
· Maximum free height of fall is 1500mm except for:
· Climbing boxes – maximum of 1200mm.
· Carousels – maximum of 1000mm.
· Rocking equipment – maximum of either 1000mm or 1500mm depending on the type of equipment (refer to table 1 in part 6 of the Standard).
· Impact attenuation surfacing is required when the free height of fall is over 600mm.
· Free height of fall for swings is measured from the swing at a 600 angle.

· Any equipment with a free height of fall over 600mm high must pass a head and torso entrapment test.
4. MINIMUM SPACE
· Minimum space is made up of three parts:

· Space occupied by the equipment

· Free Space (only applies where there is forced movement – this distance should be stated by the manufacturer/supplier).

· Fall zone (surface area)

Free space

· Free space applies where there is forced movement (eg. swings, poles, slides).

· The manufacturer/supplier should state the free space required with the equipment.

· The free space is measured both vertically and horizontally.

· Free spaces can not overlap.
· although there are some exceptions where the same equipment is clustered and the direction of travel is the same eg. twin or triple slides side by side, twin firepoles).

· The free space shall not contain any obstacles.

· Traffic flows should not go through the free space.

Fall zones
· The fall zone or impact area is the surface(s) that may be hit by a user falling from the equipment.

· Unless otherwise specified, the fall zone is 1500mm from a point directly below the elevated part of the equipment.

· In some cases, the 1500mm may vary, eg. the run off at the end of a slide will require more space (either 1000mm or 2000mm before the 1500mm fall zone starts).
· Equipment less than 600mm high does not require a fall zone unless it has forced movement.
· The fall zone shall not contain any obstacles that could be hit by the user and cause injuries.

· Fall zones for static equipment with no forced movement can overlap, ie. two climbing boxes can share the same 1500m fall zone.
· Fall zones for swings or equipment with forced movement can not overlap.

· Fall zones for swings is 1500mm measured from the seat of the swing at a 600 angle.  Using this calculation and based on a 1800mm distance between the ground and the pivot/suspension point (a fairly common height for swing bays in ECE services) the fall zone requirement is 2760mm.  Note that page 29 of the Handbook includes table 4.1 that does this calculation.  To find the correct fall zone using table 4.1, measure the distance between the ground and the pivot/suspension point (the first column) and check the fall zone required (the last column).
Forced movement = requires the user to move it (eg. swings etc) or it forces the user to move (eg. slides, sliding poles etc).

5. HANDRAILS, GUARD RAILS & BARRIERS
In considering the need for guardrails and barriers, the Standard makes a distinction between equipment accessible by children aged under 36 months and that which is not.  The information in this fact sheet is based on equipment being accessible by children under the age of 36 months.

The Ministry recommends that all equipment is designed and built so it meets the Standard requirements for accessible to children aged under 36 months.  This is to provide flexibility for future use and provides a higher level of safety overall.

· Handrails are used to help the user to keep their balance when negotiating steps/ramps. 

· Handrails shall be between 600mm and 850mm above the platform/standing surface.
· Guardrails are rails intended to prevent a user from falling.

· Guardrail needed if platform/standing surface for fixed equipment is above 1000mm high.
· Barrier is a guardrail with infill, designed to prevent children from passing between the deck and the guardrail.

· Barriers required for all fixed equipment over 600mm high.

· A barrier is a guard rail with infill, designed to prevent children from passing between the deck and the guardrail.
· Minimum height of the barrier is 700mm.

· The infill may be solid (eg. Marine Ply is common) or of a balustrade type.  If a balustrade type and made of timber, then it is recommended that the gap between the rails is 75mm as this avoids entrapments and allows for the wood to shrink.
Note that the maximum gap between balustrade rails under the building code is 100mm but under the Standard is 89mm.

· Barriers and guardrails should be designed to discourage climbing, sitting and standing on.

· Handrails, guardrails, barriers must comply with the grip and grasp requirements:

· Grip requirements (when whole body weight is being supported) – 16mm to 45mm

· Grasp requirements – not greater than 60mm

6. SWINGS
· There are three different types of swings defined in the Standard, depending on the rotation, axis, suspension.  See page 25 of the Handbook for full descriptions and diagrams.

· Type 1 – swing with one rotational axis that swings to and fro in an arc at right angles to the cross beam (the traditional to and fro swing).

· Type 2 – swing with several rotational axes that means the swing can move at right angles or longitudinal to the cross beam.

· Type 3 – single point swing with suspension cables that meet at one fixing point or universal joint so the swing can move in all directions (eg. tyre swing).
· Minimum ground clearance at rest position is 350mm (400mm for tyre seats).

· Fully rigid suspension members shall not be used.

· All seats must have impact attenuation (not able to have wooden seats).

· Cradle seats should be designed in such a way that the child is prevented from slipping through the cradle frame.

· With respect to swings, Appendix A of the Standard means that licensed ECE services have a couple of different requirements that allow:

· there to be more than two swings per swing bay; and

· swing bays to have a combination of different types of swings, swinging ropes and other suspended equipment.

· There are also a number of minimum separation requirement between the seats, between the frame and seat, as well as minimum clearance between the seat and the surface/ground.  The requirements vary depending on a number of factors including the height of the pivot/suspension point.  Based on a 1800mm distance between the ground and the pivot/suspension point (a fairly common height):

· Side clearance between post and first pivot/suspension point is 490mm.

· The distance between the two pivot/suspension bolts for the traditional type 1 swing depends on the width of the seat, ranging from 375mm for a seat 300mm wide to 525mm for a seat 450mm wide.
· Separation between seats is 590mm.

· Fall zones for swings can not overlap with other equipment.
· Fall zones for swings is 1500mm measured from the seat of the swing at a 600 angle.  Using this calculation and based on a 1800mm distance between the ground and the pivot/suspension point (a fairly common height) the fall zone requirement is 2760mm.  Page 29 of the Handbook includes table 4.1 that does this calculation.  To find the correct fall zone using table 4.1, measure the distance between the ground and the pivot/suspension point (the first column) and check the fall zone required (the last column).
Forced movement = requires the user to move it (eg. swings etc) or it forces the user to move (eg. slides, sliding poles etc).

7. ENTRAPMENTS
· Entrapment is a hazard in which a body, part of a body, or clothing can be become trapped.

· Entrapment is a serious issue and can result in death by strangulation, digital amputation, and crushing and shearing of fingers, limbs and the body as a whole.
Head, neck and torso entrapment

· If a child’s legs and body can fit between a gap at a height above 600mm, then the head must also be able to fit through.
· There are specialist tools/probes for testing entrapment situations.  These should only be used by specialists.  However, to assist services with undertaking their own risk assessment, a rectangle 89mm x 157mm is a guide to measure whether a child’s legs and torso can fit through a gap.  If the answer is yes, then the child’s head must also be able to fit through the gap meaning the gap must be at least 230mm in diameter.
Foot entrapment

· Level surfaces intended for running/walking should not contain any gaps greater than 30mm.

· The same requirement (gaps 30mm or less) also applies to any surface inclined up to 450.

Finger entrapment

· All tubes and pipes must have closed ends with the closures being unable to be removed without special tools.

· Gaps that change in dimension during use (eg. hinge gap on a gate) shall have a minimum dimension in any position of 12mm.
· Openings where the user is subjected to forced movement or holes where the lower edge is more than 1200mm above the ground shall be less than 8mm or greater than 25mm.

· Chains for playground equipment that are accessible to adults and children shall have a maximum opening of 8.6mm.  The exception is at a connection point where they are to have an opening of less than 8.6mm or greater than 12mm.

· Note that where chains are covered by a plastic sheath then they are deemed to be inaccessible so the link size requirements do not apply, however, care needs to be taken to ensure the covering remains in place covering each link and does not slip.

Clothing entrapment

· Clothing and in particular, toggles, should not be able to get caught on posts, other protruding parts, gaps/cracks and in V shaped openings when a child is using slides, poles etc.
Forced movement = requires the user to move it (eg. swings etc) or it forces the user to move (eg. slides, sliding poles etc).

8. SURFACING
· The surfacing shall be free from any sharp edged parts or any hazardous projections.
· The surfacing shall be installed without creating any point of entrapment.

· Beneath playground equipment with a free height of fall less than 600mm, the surfacing should have some impact attenuation properties but is not required to be tested (ie. asphalt, concrete, bricks, timber etc is not appropriate).

· Materials such as topsoil and turf (grass) have some limited impact attenuation properties.  If well maintained they are effective for free heights of fall up to 1000mm.  Note however that it needs to be suitable all year round, including in the heat of summer.

· All surfacing does not have an indefinite life, therefore it needs to be well maintained and services should budget for replacement and regular inspections.

· All synthetic surfaces should come with documentation that details the free height of fall that it has been tested and approved to, instructions for maintenance.
Turf

· Well maintained turf is an acceptable impact surface for up to 1000mm free height of fall, without requiring testing.  However, turf must have an established grass cover.  Hard ground with large cracks over the heat of summer is likely to mean the ground is not suitable as an impact attenuation surface.

Bark

· Bark is very common in ECE surfaces.  It is a loose fill surface and will break down over time and move around.  It requires daily raking to fill hollows, especially under swings, end of slides, base of ladders etc.
· Bark nuggets must be no larger than 30mm in diameter.

· Bark needs to be placed to a depth of 300mm – this compensates for compaction and break down.

· Bark needs to be regularly replenished to ensure the 300mm depth is maintained.

· A certificate of compliance is not necessary for bark as long as the nuggets are the correct size and the correct depth is maintained.

Shredded timber and manufactured wood fibre

· Very similar to bark (above) but is sometimes considered as better as it does not move around as much.  However, it can splinter if it gets very dry and is often not preferred in services with younger children as it more easily attaches to clothing.

· As with bark, a certificate of compliance is not necessary as long as it is maintained including 300mm depth.

Interlocking tile system

· These tiles vary in type and should be laid over a shock pad to maximise impact attenuation.
· Interlocking tile systems compliant with the Standard and installed correctly, provides sufficient impact-attenuation for all playground situations.

· Due to the rubber content, they attract the heat and can create a hazard in summer if not shaded.

· Movement of tiles over time could create a trip hazard.

· Interlocking tile systems must have a certificate of compliance with the Standard.

Non interlocking rubber tile system

· These tiles are laid on a shock pad over a compacted substrate resulting in a non slip finish.
· The tiles are glued together to provide a clean, crevice free surface.

· Due to the rubber content, they attract the heat and can create a hazard in summer if not shaded or painted.

· Non interlocking tile systems must have a certificate of compliance with the Standard.

Rubber wet pour

· Similar in process to the laying of concrete.
· It can be of variable depths, colours.

· As with the tile systems above, the rubber can be laid over the top of a shock pad.

· If the rubber is laid over the top of a pre-tested shock pad it does not need to be tested on site if the shock pads have been pre-tested and certified to the required free height of fall.
· If the rubber is not laid over the top of a pre-tested shock pad then it will require on-site testing before a certificate of compliance can be issued.

· Due to the rubber content, they attract the heat and can create a hazard in summer if not shaded or painted.

· Non interlocking tile systems must have a certificate of compliance with the Standard.

Synthetic grass

· Synthetic grass is laid on a rubber wet pour surface or over rubber tiles.

· It is a more natural look but will wear with time.

· Synthetic grass is not an impact attenuation surface on its own, it requires the rubber underneath it.

· Non interlocking tile systems must have a certificate of compliance with the Standard.
Rubber tiles with grass growing through it

· This is a layered system that allows grass to grow through it.
· The impact attenuation properties come from the combination of the rubber tiles and the grass.  Therefore it is very important that the grass is well maintained and has continual growth and coverage. 

· Rubber tiles with grass growing through it must have a certificate of compliance with the Standard.
Sand 

· For licensing purposes, sand is not acceptable as an impact attenuation surface.  This is because it is generally seen as a play medium and the distinction between safety and play becomes very blurred.  In addition, sand attracts animals and would need to be covered whenever not in use.
Pea gravel

· For licensing purposes in services with children aged under two, pea gravel is not acceptable as an impact attenuation surface due to the choking hazard.  It is also not recommended for services with children aged over two unless in particular climatic conditions.

9. MARKING OF EQUIPMENT
· Equipment must be marked legibly and permanently with the:

· Name and address of the manufacturer or authorised representative.
· Equipment reference and year of manufacturer.

· The number and date of the Standard.

· The basic level mark.

· The basic level mark indicates the point from which the free height of fall of the equipment is measured and the finished height of the installed impact-attenuation surface.
· If the surfacing type changes from loose fill to synthetic the surface level must be maintained to the base mark.  For example, scooping out and removing 300mm of bark and laying of synthetic without increasing the base may mean the surface is now below the base mark and the free height of fall may now exceed 1500mm.

10. OTHER
· Ropes – The Standard allows for reduced diameter of between 12mm and 45mm for ropes in licensed ECE services.

ends
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