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0221 Site preparation

10221 SITE PREPARATION

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide site preparation, as documented.

Incidental works 

Generally: Undertake the following:

- Reinstatement: Reinstate undeveloped ground surfaces to the condition existing at the 

commencement of the contract. 

- Minor trimming: As required to complete the works, as documented. 

1.2 INTERPRETATION

Definitions 

General: For the purposes of this worksection the following definitions apply:

- Authorities: Any authority or agency covering statutory requirements relating to the project, 

including clearances for work in that particular area. 

- Clearances: A formal certificate, approval or condition issued by an authority to allow work to be 

carried out in a particular area. 

- Network Utility Operator: The entity undertaking the piped distribution of drinking water or natural 

gas for supply or is the operator of a sewerage system or external stormwater drainage system.

1.3 SUBMISSIONS

Execution details 

Requirement: Submit details of methods and equipment proposed for the following:

- Clearing and grubbing. 

- Tree removal and transplanting. 

1.4 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Enclosures around trees to be retained. 

- Trees to be removed.

2 EXECUTION

2.1 COMMUNITY LIAISON

Notification 

General: Notify residents about construction activities which will affect access to, or disrupt the use 

of, their properties.

Notice: Minimum 5 working days, unless the work is of an urgent nature with safety implications.

Notification content:

- The nature of the work. 

- The reason for it being undertaken.
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0221 Site preparation

- The expected duration. 

- Changes to traffic arrangements and property access. 

- The 24-hour contact number of the representative responsible. 

2.2 EXISTING SERVICES

General 

Requirement: Before commencing earthworks, locate and mark existing underground services in the 

areas which will be affected by the earthworks operations including clearing, excavating and 

trenching.

Utility services: Contact DIAL BEFORE YOU DIG to identify location of underground utility services 

pipes and cables.

Excavation: Do not machine excavate within 1 m of existing underground services.

Existing service lines: If required, divert services detected during excavation to new routes, clear of 

the building, and reconnect to the Network Utility Operator’s requirements.

2.3 SITE CLEARING 

Extent 

Requirement: Clear only areas to be occupied by works such as structures, paving, excavation, 

regrading and landscaping or other areas designated to be cleared.

Contractor’s site areas: If not included within the areas documented above, clear generally only to 

the extent necessary for the performance of the works.

Clearing and grubbing 

Clearing: Remove everything on or above the site surface, including rubbish, scrap, grass, vegetable 

matter and organic debris, scrub, trees, timber, stumps, boulders and rubble.

Grubbing: Grub out stumps and roots over 75 mm diameter to a minimum depth of 500 mm below 

subgrade under buildings, embankments or paving, or 300 mm below finished surface in unpaved 

areas. Backfill holes remaining after grubbing with sand material to prevent ponding of water. 

Compact the material to the relative density of the existing adjacent ground material.

Redundant/decommissioned works: Remove works, including slabs, foundations, pavings, drains and 

access chambers covers found on the surface.

BaUers 

Temporary protection: Where change in level between crest and toe is more than 1.5 m, protect 

from erosion with geofabric, a hessian and tar or heavy duty black polythene sheet waterproof 

cover. Seal joints and securely fix down at crest and toe.

Surplus material 

Topsoil and excavated material: Continually remove unwanted stripped soil and other material from 

the site as the work proceeds, including any material dropped on footpaths or roadways.

2.4 STORMWATER AND SEDIMENT CONTROL

Waterways and drains 

Waterways: Temporarily divert, as necessary, ditches, field drains and other waterways affected by 

excavation and reinstate on completion.

2915 - Strauss Road Children’s Centre 

@NATSPEC2019 2 13/09/2019

Version: 1, Version Date: 08/10/2019
Document Set ID: 8880051



0221 Site preparation

Stormwater drains: Divert drains detected during excavation to new routes, clear of the building, 

and reconnect to the Network Utility Operator’s requirements.

2.5 EXISTING WORKS TO BE RETAINED

Marking 

Requirement: Mark out works with 1 m high 50 x 50 mm timber stakes with yellow plastic tapes 

attached to prevent accidental damage.

2.6 TREES TO BE REMOVED

Designation 

Marking: Mark trees and shrubs to be removed 1000 mm above ground level.

2.7 TREE PROTECTION

General 

Warning signs: Display in a prominent position at each entrance to the site, warning that trees and 

plantings are to be protected during the contract. Remove on completion.

Lettering: Road sign type sans serif letters, 100 mm high to AS 4970 Appendix C.

Protection measures: Provide before commencement of earthworks.

Trees to be retained 

Extent: All trees NOT marked for removal.

Tree protection 

Tree protection zone (TPZ): To AS 4970 Section 3.

Tree protective measures: To AS 4970 Section 4.

Monitoring and certification: To AS 4970 Section 5.

Work near trees 

Harmful materials: Conform to the following:

- Keep the area within the dripline free of sheds and paths, construction material and debris. 

- Do not place bulk materials and harmful materials under or near trees. 

- Do not place spoil from excavations against tree trunks. 

- Prevent wind-blown materials such as cement from harming trees and plants. 

Damage: Prevent damage to tree bark. Do not attach stays, guys and the like to trees.

Work under trees: Do not remove topsoil from, or add topsoil to, the area within the dripline of the 

trees.

Excavation: If excavation is required near trees to be retained, give notice. Minimise period of 

excavation under tree canopies.

Hand methods: Use hand methods to locate, expose and cleanly remove the roots on the line of 

excavation. If it is necessary to excavate within the drip line, use hand methods so that root systems 

are intact and undamaged.

Roots: Do not cut tree roots exceeding 50 mm diameter. Where it is necessary to cut tree roots, use 

cutting methods that do not excessively disturb the remaining root system. Immediately after 

cutting, water the tree and apply a liquid rooting hormone to stimulate the growth of new roots.
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0221 Site preparation

Backfilling: Backfill excavations around tree roots. Place the backfill in layers of 300 mm maximum 

depth and compacted to a dry density similar to that of the original or surrounding soil. Do not 

backfill around tree trunks to a height greater than 200 mm above the original ground surface. 

Immediately after backfilling, thoroughly water the root zone surrounding the tree.

Backfill material:

- Mix proportions (topsoil:well-rotted composts) by volume: 3:1. 

- Neutral pH value. 

- Free from weed growth and harmful materials. 

Compacted ground: Do not compact the ground or use skid-steel vehicles under the tree dripline. If 

compaction occurs, give notice.

Compaction protection: Protect areas adjacent the tree dripline. Submit proposals for an elevated 

platform to suit the proposed earthworks machinery.

Watering: Water trees as necessary, including where roots are exposed at ambient temperature 

more than 35’C.

Mulching: Spread 100 mm thick organic mulch to the whole of the area covered by the drip line of all 

protected trees.

2.8 TEMPORARY LANDSCAPE FENCING

Fence dimensions 

Height: 1200 mm.

Maximum post spacing: 5000 mm.

Components sizes 

Corner and gate posts: Hardwood or preservative-treated softwood, 250 mm diameter.

Intermediate posts: Star picket.

Gate: Provide a suitable hinged gate with a gate latch.

Wire: Top, intermediate and bottom rows of 3.2 mm plain galvanized steel wire. Thread the top wire 

through pieces of plastic tube and through corner posts.

Removal 

Completion: Remove the fence at the end of the planting establishment period.

2.9 TREE MAINTENANCE

General 

Notice: Give notice before commencing tree maintenance.

Pruning: To AS 4373 using a fully qualified and experienced arborist. Carry out all required works in a 

safe manner.

Execution 

Repair: Undertake tree surgery and rectify any damage to existing trees to be retained.

Operations: Remove dead and decayed wood or limbs that have been broken. Make all cuts at 

branch collars. If trees show signs of deterioration after the work is completed, carry out a program
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0221 Site preparation

of soil amelioration such as soil aeration, irrigation or incorporation of organic material. Continue 

this program until the end of the plant establishment period.

Root pruning: Do not excessively disturb the remaining root system. Cut off damaged roots cleanly 

inside the exposed or damaged area. Cover exposed root area with soil immediately after pruning, 

do not leave roots exposed.

Wetting and new root stimulation: Form a water collecting basin and apply a rooting hormone and 

wetting agent to the rootball.

Precautions: Avoid damage to trees being treated and to nearby trees and surroundings. Do not use 

trees as anchors for winching operations or bracing. Provide bracing as necessary before cutting to 

prevent uncontrolled breakages and damage to surroundings.

Failure: If repair work is impracticable, or is attempted and is rejected, remove the tree and root 

system and make good.

2.10 COMPLETION

Temporary works 

Remove at completion 

Clean up 

Progressive cleaning: Keep the work included in the contract clean and tidy as it proceeds and 

regularly remove from the site waste and surplus material arising from execution of the work, 

including any work performed during the defects liability period or the plant establishment period.

Removal of plant: Within 10 working days of the date of practical completion, remove temporary 

works, construction plant, buildings, workshops and equipment which does not form part of the 

works, except what is required for work during the defects liability period or the plant establishment 

period. Remove these on completion.

Vermin management 

Requirement: Employ an approved firm of pest exterminators and provide a certificate from the firm 

stating that the completed works is free of vermin.
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0222 Earthwork

10222 EARTHWORK

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide earthworks to the dimensions and tolerances, as documented.

1.2 STANDARDS

General 

Earthworks: Conform to the recommendations of those parts of AS 3798 which are referenced in this 

worksection.

1.3 INTERPRETATION

Abbreviations 

General: For the purposes of this worksection the following abbreviations apply:

- GITA: Geotechnical inspection and testing authority. 

- GTA: Geotechnical testing authority. 

Definitions 

General: For the purposes of this worksection the definitions given in AS 3798 and the following 

apply:

- Description and classification of soils: To AS 1726. 

- Site classification: To BCA 3.2.4. 

- Bad ground: Ground unsuitable for the work, including fill liable to subsidence, ground containing 
cavities, faults or fissures, ground contaminated by harmful substances and ground which is, or 

becomes, soft, wet or unstable. 

- Base: One or more layers of material, forming the uppermost structural element of a pavement and 

on which the surfacing may be placed. 

- Discrepancy: A difference between contract information about the site and conditions encountered 

on the site, including but not limited to discrepancies concerning the following: 

The nature or quantity of the material to be excavated or placed. 

. Existing site level. 

. 

Services or other obstruction beneath the site surface. 

- Rock: Monolithic material with volume greater than 0.3 m3 which cannot be removed until broken up 
by rippers or percussion tools. 

- Site topsoil: Natural soil excavated from the site which contains organic matter, supports plant life, 
conforms generally to the fine-to-medium texture classification to AS 4419 and free from the 

following: 

Stones more than 25 mm diameter. 

Clay lumps more than 50 mm diameter. 

Weeds and tree roots. 

Sticks and rubbish. 

Material toxic to plants. 

- Subbase: Material laid on the subgrade below the base either for the purpose of making up 
additional pavement thickness required, to prevent intrusion of the subgrade into the base, or to 

provide a working platform. 

- Subgrade: The trimmed or prepared portion of the formation on which the pavement, footing or slab 

is constructed. Generally taken to relate to the upper line of the formation.
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0222 Earthwork

- Zone of influence: A foundation zone bounded by planes extending downward and outward from 

the bottom edge of a footing, slab or pavement and defining the extent of foundation material 

having influence on the stability or support of the footings, slab or pavement. 

1.4 TOLERANCES

General 

Finish: Finish the surface to the required level, grade and shape within the following tolerances:

- Under building slabs and load bearing elements: + 0, - 25 mm. 

- Pavement subgrades: + 0, - 40 mm. 

- Batters: No steeper than the slope shown on the drawings. Make sure flatter slopes do not impact 
on boundaries or required clearances to buildings, pavements or landscaping. 

- Other ground surfaces: :t 50 mm, provided the area remains free draining and matches adjacent 
construction where required. Provide smoothness as normally produced by a scraper blade.

1.5 SUBMISSIONS

Design 

Calculations: Submit calculations by a professional engineer to show that proposed excavations and 

temporary supports, including where applicable supports for adjacent structures, will be stable and 

safe.

Execution details 

Report: Submit a time based schedule noting the methods and equipment proposed for the 

earthworks, including the following:

- Dewatering and groundwater control and disposal of surface water. 

- Excavation methods, stages, clearances, batters and temporary supports. 

- Stockpiles and borrow pits. 

- Placing and compaction methods and stages. 

Geotechnical site investigations: Provide a geotechnical report supporting the procedures proposed 

for excavation.

Disposal location: Submit the locations and evidence of compliance with the relevant authorities for 

the disposal of material required to be removed from site.

Temporary shoring: Submit a proposal for any temporary shoring or underpinning required including 

the progressive removal.

Proof rolling: Submit method and equipment for proof rolling.

Certified records of measurement: Submit a certified copy of the agreed records of measurement.

Construction records: Submit the following to AS 3798 clause 3.4 and Appendix B:

- Geotechnical site visit record; and 

- Earthworks summary report or daily geotechnical reports. 

Products and materials 

Imported fill: Submit certification or test results by a GTA registered laboratory which establish the 

compliance of imported fill with the contract including the source.

Tests 

Compaction: Submit certification and/or test results in conformance with the specified level of 

responsibility to AS 3798.
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0222 Earthwork

1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Items to be measured as listed in RECORDS OF MEASUREMENT. 

- Areas to be cleared and/or stripped of topsoil. 

- Areas stripped of topsoil. 

- Excavation completed to contract levels or founding material. 

- Proof roll subgrade before placing fill. 

- Filling completed to contract levels. 

- Stockpiled topsoil before spreading.

2 PRODUCTS

2.1 FILL MATERIALS

General 

Suitable material: To AS 3798 clause 4.4 including inorganic, non-perishable material suitably graded 

and capable of compaction to the documented density.

Unsuitable materials: Do not use unsuitable material for fill in conformance with AS 3798 clause 4.3.

Sulfur content: Do not provide filling with sulfur content exceeding 0.5% within 500 mm of cement 

bound elements (for example concrete structures or masonry) unless such elements are protected 

by impermeable membranes or equivalent means.

Re-use of excavated material: Only re-use suitable material in conformance with AS 3798 clause 4.4.

Stockpiles: Segregate the earth and rock material and stockpile, for re-use in backfilling operations.

Locations: Do not stockpile excavated material against tree trunks, buildings, fences or obstruct the 

free flow of water along gutters where stockpiling is permitted along the line of the trench 

excavation.

Disposal: If stockpiling is not permitted under the contract, dispose of excavated material off-site to 

AS 3798 clause 6.1.8.

2.2 BORROW OR IMPORTED FILL

General 

Borrow or imported material: Use only when no suitable excavated material from site is available.

- Suitable material: To AS 3798 clause 4.4. 

Borrow pits:

- Location: More than 3 m from any fence line, boundary, edge of excavation or embankment. 

- Strip and stockpile topsoil. 

- Provide erosion protection during winning operations of material and make sure drainage is 

maintained. 

- On completion of winning operations grade abrupt changes of slope, respread topsoil and apply 
and maintain hydroseeded grassing.
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0222 Earthwork

3 EXECUTION

3.1 GEOTECHNICAL

As found site conditions 

General: If the following are encountered, give notice immediately and obtain instructions before 

carrying out any further work in the affected area:

- Bad ground. 

- Discrepancies in expected ground conditions. 

- Rock. 

- Springs, seepages. 

- Topsoil> 100 mm deep. 

Inspection and testing 

Inspection and testing: Conform to the following:

- Level 1 GIT A required to AS 3798 clause 8.2. 

- Level 2 GTA required to AS 3798 clause 8.3. 

3.2 RECORDS OF MEASUREMENT

Excavation and backfilling 

Agreed quantities: If a schedule of rates applies, provisional quantities are specified, or there are 

variations to the contract levels or dimensions of excavations, do not commence backfilling or place 

permanent works in the excavation until the following have been agreed and recorded:

- Depths of excavations related to the datum. 

- Final plan dimensions of excavations. 

- Quantities of excavations in rock. 

Method of measurement: By registered surveyor unless otherwise agreed.

Rock 

Level and class: If rock is measured for payment purposes, whether as extra over excavation of 

material other than rock or for adjustment of provisional measurements, do not remove the rock 

until the commencing levels and the classes of rock have been determined.

3.3 REMOVAL OF TOPSOIL

General 

Extent: Areas of cut or fill and areas occupied by structures, pavements and embankments.

Maximum depth: 200 mm.

Topsoil stockpiles 

General: Stockpile site topsoil intended for re-use and imported topsoil where necessary.

Stockpile heights: Establish stockpiles to maximum height of 1.5 m.

Mark: Identify stockpiles of different soil types.

Vegetation: Do not burn off or remove plant growth which may occur during storage.

Protection: Provide the following:

- Drainage and erosion protection. 

- Do not allow traffic on stockpiles. 

- If a stockpile is to remain for more than four weeks, sow with temporary grass.
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0222 Earthwork

- Protect the topsoil stockpiles from contamination by other excavated material, weeds and building 
debris. 

Remove: Remove topsoil that is unsuitable for re-use from the site to AS 3798 clause 6.1.8.

3.4 EXCAVATION 

Extent 

Site surface: Excavate over the site to give correct levels and profiles as the basis for structures, 

pavements, filling and landscaping. Make allowance for compaction, settlement or heaving.

Footings: Excavate for footings, pits, wells and shafts, to the required sizes and depths. Confirm that 

the foundation conditions meet the design bearing capacity.

Rock 

General: Do not use explosives.

Existing footings 

Requirement: If excavation is required within the zone of influence of an existing footing, use 

methods including (temporary) shoring or underpinning that maintain the support of the footing and 

make sure that the structure and finishes supported by the footing are not damaged.

Existing services 

Location: Before commencing earthworks, locate and mark existing underground services in the 

areas which will be affected by the earthworks operations including clearing, excavating and 

trenching.

Utility services: Contact DIAL BEFORE YOU DIG to identify location of underground utility services 

pipes and cables.

Excavation: Do not excavate by machine within 1 m of existing underground services.

Proof rolling 

Extent: Proof roll excavations for pavements, filling and non-spanning slabs on ground to determine 

the presence of any bad ground.

Proof rolling method and equipment: To AS 3798 clause 5.5.

Outcome: If excessive settlement, rebound or heaving is encountered, provide test pits or trenching 

to determine the extent of bad ground.

Disposal of excess excavated material 

General: Remove excess excavated material from site not required or unsuitable for fill.

Standard: To AS 3798 clause 6.1.8.

3.5 SUBGRADES AFFECTED BY MOISTURE

General 

Requirement: If the subgrade is unable to support construction equipment, or it is not possible to 

compact the overlying pavement only because of a high moisture content, perform one or more of 

the following:

- Allow the subgrade to dry until it will support equipment and allow compaction. 

- Scarify the subgrade to a depth of 150 mm, work as necessary to accelerate drying, and recompact 
when the moisture content is satisfactory. 

- Excavate the wet material and remove to spoil, and backfill excavated areas.
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0222 Earthwork

3.6 BEARING SURFACES

General 

Requirement: Provide even plane bearing surfaces for load bearing elements including footings. Step 

to accommodate level changes. Make the steps to the appropriate courses if supporting masonry.

Deterioration 

General: If the bearing surface deteriorates because of water or other cause, excavate further to a 

sound surface before placing the load bearing element.

3.7 REINSTATEMENT OF EXCAVATION

General 

Fill adjacent structures and trenches: To AS 3798 clause 6.2.6.

Zone of influence: Within the zone of influence of footings, beams, or other structural elements, use 

concrete of strength equal to the structural element, minimum 15 MPa. Make sure that remedial 

concrete does not create differential bearing conditions.

Below slabs or pavements: Provide selected fill compacted to the specified density.

Cut subgrades: Where the over excavation is less than 100 mm, do not backfill. Rectify by increasing 

the thickness of the layer above.

Rock depressions and subsoil drains: Backfill rock depressions and over excavation of subsoil drains 

using coarse subsoil filter.

3.8 SUPPORTING EXCAVATIONS

Removal of supports 

General: Remove temporary supports progressively as backfilling proceeds.

Voids 

General: Guard against the formation of voids outside sheeting or sheet piling if used. Fill and 

compact voids to a dry density similar to that of the surrounding material.

3.9 ADJACENT STRUCTURES

Temporary supports 

General: Provide supports to adjacent structures where necessary, sufficient to prevent damage 

arising from the works.

Lateral supports: Provide lateral support using shoring.

Vertical supports: Provide vertical support where necessary using piling or underpinning or both.

Permanent supports 

General: If permanent supports for adjacent structures are necessary and are not described, give 

notice and obtain instructions.

Encroachments 

General: If encroachments from adjacent structures are encountered and are not shown on the 

drawings, give notice and obtain instructions.
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0222 Earthwork

3.10 GEOTEXTILE

General 

Material: UV stabilised polymeric fabric formed from a plastic yarn composed of at least 85% by 

weight.

Identification and marking: To AS 3705.

Preparation: Trim the ground to a smooth surface free from cavities and projecting rocks.

Placing: Lay the fabric flat, but not stretched tight, and secure it with anchor pins. Overlap joints 

300 mm minimum.

3.11 PREPARATION FOR FILLING

Preparation 

Stripping: Prepare the ground surface before placing fill (including topsoil fill), ground slabs or load 

bearing elements to AS 3798 clause 6.1.5. Remove materials which will inhibit or prevent 

satisfactory placement of fill layers, loose material, debris and organic matter.

Foundation preparation: To AS 3798 clause 6.1.7.

Compaction: Compact the ground exposed after stripping or excavation to the minimum relative 

compaction in AS 3798 Table 5.1.

Scarify method: Loosen exposed excavation by scarifying to a minimum or 150 mm, moisture 

condition and compact to AS 3798 Section 5.

Impact roller and impact compaction: Use an approved method.

Slope preparation: If fill is placed on a surface steeper than 4:1 (horizontal:vertical), bench the 

surface to form a key for the fill. As each layer of fill is placed, cut the existing ground surface 

progressively to form a series of horizontal steps more than 1 m in width and more than 100 mm 

deep. Recompact the excavated material as part of the filling. Shape to provide free drainage.

Under earth mounds 

General: Cultivate the ground to a depth of 200 mm before mound formation.

Under slabs, paving and embankments 

Compact the ground: To AS 3798 Table 5.1. If necessary, loosen the ground to a depth of more than 

200 mm and adjust the moisture content before compaction to a density consistent with subsequent 

filling. 

Rock ledges 

General: Remove overhanging rock ledges.

3.12 PLACING FILL

General 

Layers: Place fill in near-horizontal layers of uniform thickness, deposited systematically across the 

fill area.

Extent: Place and compact fill to the designated dimensions, levels, grades, and cross sections so 

that the surface is always self-draining.

Edges: At junctions of fill and existing surfaces, do not feather the edges.

2915 - Strauss Road Children’s Centre 

@NATSPEC2019 12 13/09/2019

Version: 1, Version Date: 08/10/2019
Document Set ID: 8880051



0222 Earthwork

Mix: Place fill in a uniform mixture.

Previous fill: Before placing subsequent fill layers, make sure that previously accepted layers still 

conform to requirements, including moisture content.

Protection: Protect the works from damage due to compaction operations. Where necessary, limit 

the size of compaction equipment or compact by hand. Commence compacting each layer at the 

structure and proceed away from it.

Protective covering: Do not disturb or damage the protective covering of membranes during 

backfilling.

Placing at structures 

General: Place and compact fill in layers simultaneously on both sides of structures, culverts and 

pipelines to avoid differential loading. Carefully place first layers of fill over the top of structures.

Concrete: Do not place fill against concrete retaining walls until the concrete has been in place for 28 

days unless the structure is supported by struts.

3.13 PLACING TOPSOIL 

Stockpiled topsoil 

Cultivation: Rip to a depth of 100 mm or to the depth of rippable subgrade if less. Cultivate around 

services and tree roots by hand. Trim to allow for the required topsoil depth.

Herbicide: Apply before placing topsoil.

Placing: Spread and grade evenly.

Disposal of excess topsoil 

On-site: Dispose of surplus topsoil remaining on site by spreading evenly over the areas already 

placed.

Off-site: Remove excess topsoil from the site and dispose of legally.

Compaction: Lightly compact topsoil so that the finished surface is smooth, free from lumps of soil, 

at the required level, ready for cultivation and planting.

Edges: Finish topsoil flush with abutting kerbs, mowing strips and paved surfaces. Feather edges into 

adjoining undisturbed ground.

3.14 FILL MOISTURE CONTROL

General 

Moisture content: Adjust the moisture content of fill during compaction within the range of 85 to 

115% of the optimum moisture content determined by AS 1289.5.1.1 or AS 1289.5.2.1, as 

appropriate, to achieve the required density.

3.15 COMPACTION REQUIREMENTS FOR FILL AND SUBGRADE 

Density 

General: Compact the subgrade and each layer of fill to the required depth and density, as a 

systematic and construction operation. Shape surface to provide drainage and prevent ponding.

Excavated and stripped ground surface: After excavation and/or stripping, compact these surfaces to 

a minimum depth of 150 mm.
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0222 Earthwork

Maximum rock and lump size in layer after compaction: To AS 3798 clause 6.2.2.

Fill batter faces: Either compact separately, or overfill and cut back. Form roughened surfaces to the 

faces.

Minimum relative compaction: To AS 3798 Table 5.1.

Compaction control tests 

Compaction control tests: To AS 1289.5.4.1 or AS 1289.5.7.1.

Compaction control test frequency 

Standard: To AS 3798 Table 8.1.

Confined operations: 1 test per 2 layers per 50 m2.

3.16 COMPLETION

Grading 

External areas: Grade to give falls away from buildings, minimum 1:100.

Subfloor areas: Grade the ground surface under suspended floors to drain ground or surface water 

away from buildings without ponding.

Temporary works 

Tree enclosures: Remove temporary tree enclosures at completion.

Tree marking: Remove temporary marks and tags at completion.

Temporary supports: Remove temporary supports to adjacent structures at completion.

Site restoration 

Requirement: Where variation of existing ground surfaces is not required as part of the works, 

restore surfaces to the condition existing at the commencement of the contract.
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0250 Landscape - combined

10250 LANDSCAPE - COMBINED

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide landscape planting, as documented.

Performance 

Plants: Grown to a standard that allows rapid establishment and growth to maturity.

Maintenance: Encourage and maintain healthy growth for the duration of the contract.

1.2 INTERPRETATION

Definitions 

General: For the purposes of this worksection the following definitions apply:

- Imported topsoil: Similar to naturally occurring local topsoil, suitable for the establishment and 

ongoing viability of the selected vegetation, free of weed propagules and of contaminants, and 

classified by texture to AS 4419 Appendix K Table KI, as follows: 

Fine: Clay loam, fine sandy clay loam, sandy clay loam, silty loam, loam. 

. 

Medium: Sandy loam, fine sandy loam. 

. 

Coarse: Sand, loamy sand. 

- Plant establishment period: The period between the date of practical completion and the end of the 

defects liability period. 

- Site topsoil: Natural soil excavated from the site which contains organic matter, supports plant life, 
conforms generally to the fine-to-medium texture classification to AS 4419 and free from the 

following: 

Stones more than 25 mm diameter. 

Clay lumps more than 50 mm diameter. 

Weeds and tree roots. 

Sticks and rubbish. 

Material toxic to plants. 

1.3 SUBMISSIONS

Certification 

Plant species: Submit the supplier’s certification as evidence that plants are true to the required 

species and type and free from diseases, pests and weeds at time of delivery.

Operations and maintenance manuals 

General: Submit recommendations for maintenance of plants.

Products and materials 

Supplier’s data: Submit supplier’s data including the following:

- Material source of supply for topsoil, filling, stone and filter fabrics. 

Samples 

General: Submit representative samples of each material, packed to prevent contamination and 

labelled to indicate source and content.

Bulk materials: At least 5 working days before bulk deliveries, submit a 1 kg sample of each type 

documented with required test results.
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Subcontractors 

General: Submit names and contact details of proposed suppliers and evidence of the following, if 

appropriate:

- Experience in the required type of work. 

- Production capacity for material of the required type and quantity. 

- Lead times for delivery of materials to the site. 

1.4 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Subgrades cultivated or prepared for placing topsoil. 

- Topsoil spread before planting. 

- Grassing bed prepared before turfing, seeding, or temporary grassing. 

- Grassing or turfing completed. 

- Plant holes excavated and prepared for planting. 

- Plant material set out before planting. 

- Planting, staking and tying completed. 

- Completion of planting establishment work.

2 PRODUCTS

2.1 TOPSOIL 

Standard 

Site and imported topsoil: To AS 4419.

Potting mixes: To AS 3743.

Composts, soil conditioners and mulches: To AS 4454.

Source 

General: If the topsoil of documented quality cannot be provided from material recovered from site, 

provide imported topsoil.

Imported topsoil 

General: Provide imported topsoil, as documented.

Imported topsoil particle size table (% passing by mass)

Sieve aperture (mm) Soil textu res

Fine Medium Coarse

2.36 100 100 100

1.18 90-100 90 -100 90-100

0.60 75 -100 75 -100 70-90

0.30 57 -90 55-85 30-46

0.15 45-70 38-55 10 - 22

0.075 35-55 25-35 5 -10

0.002 2 -15 2-8
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Imported topsoil nutrient level table

Nutrient Unit Sufficiency range

Nitrate-N (N03) mg/kg > 25

Phosphate-P (P04) - P tolerant mg/kg 43 - 63

Phosphate-P (P04) - P sensitive mg/kg < 28

Phosphate-P (P04) - P very mg/kg <6

sensitive

Potassium (K) mg/kg 178 - 388

Sulphate-S (S04) mg/kg 39 - 68

Calcium (Ca) mg/kg 1200 - 2400

Magnesium (Mg) mg/kg 134 - 289

Iron (Fe) mg/kg 279 - 552

Manganese (Mn) mg/kg 18 - 44

Zinc (Zn) mg/kg 2.6 - 5.1

Copper (Cu) mg/kg 4.5 - 6.3

Boron (B) mg/kg 1.4 - 2.7

Method References

pH in H20 (1 :5), pH in CaCI2 (1 :5) and Electrical Conductivity (EC) by Rayment & Higginson (1992)
method 4A2, 4B2, 3A1

Soluble Nitrate-N by APHA 4500

Soluble Chloride by Rayment and Lyons 2011 modified method 5A2

Extractable P by Mehlich 3 - ICP

Exchangeable cations - Ca, Mg, K, Na by Mehlich 3 - ICP
Extractable S by Mehlich 3 - ICP

Extractable trace elements (Fe, Mn, Zn, Cu, B) by Mehlich 3 - ICP

Site topsoil 

General: Provide site topsoil, as documented.

Soil blend: If required, stripped natural soil with sand and/or organic matter and recommended 

ameliorants.

2.2 GRASS 

Turf 

Description: Cultivated turf of even thickness, free from weeds and other foreign matter.

Supplier: A specialist grower of cultivated turf.

2.3 PLANTS - GENERAL 

Supply 

Supply trees to AS 2303 and with the following properties:

- Stress: Free from stress resulting from inadequate watering, excessive shade or excessive sunlight 

experienced at any time during their development. 

- Site environment: Grown and hardened off to suit anticipated site conditions at the time of delivery. 

- Pests and disease: Free from attack by pests or disease. 

- Native species with a history of attack by native pests: Restrict plant supply to those with evidence 
of previous attack to less than 15% of the foliage and make sure actively feeding insects are 
absent. 

Labelling 

General: To AS 2303 clause 4.2.1.
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Label type: To withstand transit without erasure or misplacement.

Root system 

Requirement: Supply plant material with a root system that is:

- Well proportioned in relation to the size of the plant material. 

- Conducive to successful transplantation. 

- Free of any indication of having been restricted or damaged. 

Root inspection: If inspection is by the removal of soil test, such as investigative inspection, sample 

as follows:

- For> 100 samples: Inspect 1 %. 

- For < 100 samples: Inspect 1 sample. 

Sample plants: Replace plants used in investigative inspection.

Rejection: Do not provide root bound stock.

2.4 MULCH

Product: Forest Fines ANL or equivalent

3 EXECUTION

3.1 PREPARATION

Weed eradication 

Herbicide: Eradicate weeds using environmentally acceptable methods, such as a non-residual 

glyphosate herbicide in any of its registered formulae, at the maximum application rate.

Manual weeding: Regularly remove weed growth by hand throughout grassed, planted and mulched 

areas. Remove weed growth from an area of 750 mm diameter around the base of the trees in 

grassed areas. Continue weeding throughout the course of the works and during the planting 

establishment period.

Vegetative spoil 

Disposal: Remove vegetative spoil from site. Do not burn.

3.2 ROCK WORK

Existing rock 

General: Protect existing rock, rock shelves and rock outcrops from mechanical damage, surface 

defacement and other works.

Rock surfaces: Report damage or defacement occurring to any rock faces during the course of the 

works.

Replacement: If restoration is not feasible, repair the rock face with replacement rocks from site or 

imported rocks of similar type.

3.3 EARTH MOUNDS

Construction 

Placing: Place clean fill in layers approximately 150 mm thick compacted to 85% of the dry density 

ratio of the surrounding soil tested to AS 1289.5.4.1. Minimise slumping and further compacting.

Edges: Construct changes in grade over a minimum width of 500 mm to smooth, gradual and 

rounded profiles with no distinct joint.
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Existing trees: Maintain the natural ground level under the canopy.

Pipes, culverts and associated structures: Construct mounding to avoid unbalanced loading.

Drainage: Construct mounds to allow free drainage of surface water and to eliminate ponding.

3.4 SUBSOIL 

Ripping 

General: Rip parallel to the final contours. Do not rip when the subsoil is wet or plastic. Do not rip 

within the dripline of trees and shrubs to be retained.

Ripping depths: Rip the subsoil to the following typical depths:

- Compacted subsoil: 300 mm. 

- Heavily compacted clay subsoil: 450 mm. 

Planting beds 

Excavated: Excavate to reduce the subsoil level to at least 300 mm below finished design levels. 

Shape the subsoil to fall to subsoil drains, if required. Break up the subsoil to a further depth of 

100 mm.

Unexcavated: Remove weeds, roots, rubbish and other debris. Reduce the planting bed level to 

75 mm below finished design levels.

Cultivation 

Minimum depth: 100 mm.

Cultivation depths (mm): 

- Grassed areas (seeded, turf, strip turf, stolonized): 100mm 

- Planting areas: 200mm 

Services and roots: Do not disturb services or tree roots. If required, cultivate these areas by hand.

Cultivation: Cultivate manually within 300 mm of paths or structures. Remove stones exceeding 

25 mm, clods of earth exceeding 50 mm, and weeds, rubbish or other deleterious material brought 

to the surface during cultivation. Trim the surface to design levels after cultivation.

3.5 TOPSOIL

Placing topsoil 

Spreading: Spread the topsoil on the prepared subsoil and grade evenly, making allowances, if 

appropriate, for the following:

- Required finished levels and contours after light compaction. 

- Grassed areas finished flush with adjacent hard surfaces such as kerbs, paths and mowing strips. 

Steep batters: If using a chain drag, make sure there is no danger of batter disturbance.

Finishing: Feather edges into adjoining undisturbed ground.

Consolidation 

General: Compact lightly and uniformly in 150 mm layers. Avoid differential subsidence and excess 

compaction and produce a finished topsoil surface which has the following characteristics:

- Finished to design levels. 

- Smooth and free from stones or lumps of soil. 

- Graded to drain freely, without ponding, to catchment points. 

- Graded evenly into adjoining ground surfaces.
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- Ready for planting. 

Topsoil depths 

General: Spread topsoil to the following typical depths:

- Excavated planting areas: 

. 

For organic mulch: 225 mm. 

. 

For gravel mulch: 250 mm. 

- Irrigated grassed areas generally: 150 mm. 

- Irrigated grassed areas, heavy use (e.g. playing fields, playgrounds, and public parks): 200 mm. 

- Non-irrigated grass areas: 100 mm. 

- Earth mounds: 

. 

Mass planted surfaces: 300 mm. 

. 

Grassed surfaces: 100 mm. 

- Top dressing: 10 mm. 

Surplus topsoil 

General: Spread surplus topsoil on designated areas on site or dispose off-site.

3.6 TURFING 

Supply 

Elapsed time: Deliver the turf within 24 hours of cutting, and lay within 36 hours of cutting. Prevent 

turf from drying out between cutting and laying. If not laid within 36 hours of cutting, roll turf out on 

a flat surface with the grass up, and water as required to maintain a good condition.

Application 

Method: Lay the turf as follows:

- Stretcher bond pattern with the joints staggered and close butted. 

- Parallel with the long sides of level areas, and with contours on slopes. 

- Finish flush, after tamping, with adjacent finished surfaces of ground, paving edging, or grass 
seeded areas. 

Strip turf: Close butt the end joints and space the strips 300 mm apart. Lay top dressing between the 

turf strips. Finish with an even surface.

Tamping: Lightly tamp to an even surface immediately after laying. Do not use a roller.

Stabilising on steep slopes: Peg the turf to prevent downslope movement. Remove the pegs when 

the turf is established.

Watering 

General: Water immediately after laying until the topsoil is moistened to its full depth. Maintain 

moisture to this depth.

Establishment 

General: Maintain turfed areas until there is a dense continuous sward of healthy grass over the 

whole turfed area, evenly green and of a consistent height.

Failed turf: Lift failed turf and replace with new turf.

Levels: If levels have deviated from the design levels after placing and watering, lift turf and regrade 

topsoil to achieve design levels.

Fertiliser: Apply lawn fertiliser at the completion of the first and last mowings, and at other times as 

required to maintain healthy grass cover.
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Mowing: Mow to maintain the grass height within the required range. Do not remove more than one 

third of the grass height at anyone time. Carry out the last mowing not more than 7 days before the 

end of the planting establishment period. Remove grass clippings from the site after each mowing.

Top dressing: Mow the established turf and remove cuttings. Lightly top dress to a depth of 10 mm. 

Rub the dressing into the joints and correct any unevenness in the turf surface.

3.7 PLANTING

General 

Plant location and spacing: If necessary to vary plant locations and spacings to avoid service lines, or 

to cover the area uniformly, or for other reasons, give notice.

Planting conditions 

Weather: Do not plant in unsuitable weather conditions, including extreme heat, cold, wind or rain. 

In other than sandy soils, suspend excavation when the soil is wet, or during frost periods.

Watering 

Timing: Thoroughly water the plants before planting, immediately after planting, and as required to 

maintain growth rates free of stress.

Preparation 

Individual plantings in grassed areas: Prepare for planting as follows:

- Excavate a hole twice the diameter of the root ball and at least 100 mm deeper than the root ball. 

- Break up the base of the hole to a further depth of 100 mm. 

- Loosen compacted sides of the hole to prevent confinement of root growth. 

Ripline planting: Prepare for planting as follows:

- Rip the row and excavate a plant hole for each plant large enough to accept the root ball plus 
0.1 m3 of backfilling with topsoil. 

- Clear weeds and other vegetative material within 300 mm radius of the plants. 

- If planting holes are excavated by mechanical means, increase the hole size by 100 mm and 

loosen compacted sides to prevent confinement of root growth. 

Placing 

General: Place plants as follows:

- Remove the plant from the container with minimum disturbance to the root ball. Make sure that the 

root ball is moist. 

- If required, root prune to make sure all circling roots have been either severed or aligned radially 
into the surrounding soil. 

- Place the plant in its final position, in the centre of the hole and plumb, and with the topsoil level of 

the plant root ball level with the finished surface of the surrounding soil. 

Backfilling 

General: Backfill with topsoil mixture. Tamp lightly and water to eliminate air pockets. Make sure 

that topsoil is not placed over the top of the root ball, so the plant stem remains the same height 

above ground as it was in the container. Avoid mixing mulch with topsoil.

3.8 MULCHING

Placing mulch 

General: Place mulch to the required depth and clear of plant stems, so that after settling it 

conforms to the following:

- Smooth and evenly graded between design surface levels.
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- Flush with the surrounding finished levels. 

- Sloped towards the base of plant stems in plantation bed. 

- For gravel mulches: Not closer to the stem than 50 mm. 

Depths:

- Organic mulch: 75 mm. 

- Gravel mulch: 50 mm. 

Installation:

- In mass planted areas: Place after the preparation of the planting bed but before planting and other 

work.

3.9 TREATMENT

General 

Insect attack or disease: If evidence of insect attack or disease of plant material is discovered, 

immediately give notice.

Physical removal 

General: Remove insect infestation and diseased plant material by hand if appropriate.

Pesticide 

Product: Spray with insecticide, fungicide or both, as required.

3.10 STAKES AND TIES

Stakes 

Material: Hardwood, straight, free from knots or twists, pointed at one end.

Installation: Drive stakes into the ground at least one third of their length, avoiding damage to the 

root system.

Stake sizes and quantities:

- For plants 2’: 2.5 m high: Three 50 x 50 x 2400 mm stakes per plant. 

- For plants 1 to 2.5 m high: Two 50 x 50 x 1800 mm stakes per plant. 

- For plants < 1 m high: One 38 x 38 x 1200 mm stake per plant. 

Ties 

General: Provide ties fixed securely to the stakes, one tie at half the height of the main stem, others 

as necessary to stabilise the plant. Attach ties loosely so as not to restrict plant growth.

Tie types:

- For plants 2’: 2.5 m high: Two strands of 2.5 mm galvanized wire neatly twisted together, passed 

through reinforced rubber or plastic hose, and installed around stake and stem in a figure of eight 

pattern. 

- For plants < 2.5 m high: 50 mm hessian webbing stapled to the stake. 

Trunk protection 

Collar guards: 200 mm length of 100 mm diameter agricultural pipe split lengthways.

3.11 COMPLETION

Cleaning 

Stakes and ties: Remove those no longer required at the end of the planting establishment period.

Temporary fences: Remove temporary protective fences at the end of the planting establishment 

period.

2915 - Strauss Road Children’s Centre 

@ NA TSPEC 2019 22 13/09/2019

Version: 1, Version Date: 08/10/2019
Document Set ID: 8880051



0250 Landscape - combined

4 SELECTIONS

4.1 TOPSOIL

Imported topsoil schedule

Property Turf Mass planting

Type Turf underlay 80% existing top soil, mix with 20%

(Benedict or equivalent) imported soil

4.2 GRASSING

Turfing schedule 

As documented on drawing 2915-LS-001- Planting Schedule

4.3 PLANT MATERIAL

Plant material supply schedule 

As documented on drawing 2915-LS-001- Planting Schedule
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10259 LANDSCAPE - MAINTENANCE

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide landscape maintenance of the contract area during the maintenance period.

Performance 

Extent of maintenance:

- Weeding of lawn, garden bed areas, and pavement. 

- Supply and spreading of fertiliser to lawn, garden bed areas and pots. 

- Supply and installation of mulch to existing garden bed areas and pots. 

- Pruning, trimming and tree surgery. 

- Insect and disease control of lawn, shrubs and trees. 

- Mowing and edge trimming to all lawn areas including collection and removal of clippings. 

- Replacement of dead or failed plants. 

- Maintenance of irrigation systems. 

- Removal of rubbish and debris in garden areas. 

- Keeping of a log book. 

- Monthly reports. 

Maintenance period: 12 months 

1.2 THE SITE

Site restrictions 

List: At least 10 working days before entry is required, submit the full name, address, and date and 

place of birth of persons required to enter designated secure areas.

- Purpose of submission: Review. 

Protection of persons and property 

Temporary works: Provide and maintain required guards, fencing, footpaths, signs and lighting.

Accessways, services: Do not obstruct or damage footpaths, drains and watercourses or other 

existing services in use on or adjacent to the site.

Property: Do not interfere with or damage property which is to remain on or adjacent to the site, 

including adjoining property encroaching onto the site, and trees.

Rectification 

Accessways, services: Rectify immediately any obstruction or damage to footpaths, drains and 

watercourses or other existing services in use on or adjacent to the site. Provide temporary services 

whilst repairs are carried out.

Property: Rectify immediately any interference or damage to property which is to remain on or 

adjacent to the site, including adjoining property encroaching onto the site, and trees.

1.3 GENERAL CONDITIONS

Payment 

Bond: Equal to one month’s maintenance.
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Expenditure of the bond: By the principal upon unsatisfactory maintenance, to employ others to 

carry out such work.

Contractor and staff 

Representative: Nominate a senior partner/personal experienced in maintenance nursery practices 

and horticulture, to be responsible for taking and carrying out instruction, and reporting to the 

principal.

Special instructions 

Priority: If instructed by the principal attend to certain areas and procedures as a priority. Obtain 

approval for additional costs prior to commencement of works.

Reporting 

Monthly report: Submit regular reports by the last Friday of each month, to the SELECTIONS 

Monthly reports schedule and as follows:

- General status of the works. 

- Soil test results included as required for the fertilising programs. 

- Any plant replacement requirements. 

Incident reports: Report immediately verbally and confirmed in writing any disturbance or incidence 

affecting or likely to affect the scheduling of the works.

Notice 

Inspection: Provide two days’ notice of the following operations:

- Application of herbicide. 

- Application of fertiliser. 

- Each site maintenance visit. 

- Work affecting public access or amenity on the Thursday of the week before the work is planned. 

Log book 

Records: Log the following on a weekly basis:

- Description, time and method of application of toxic material. 

- Maintenance work details. 

- Inclement weather to verify inability to carry out work within the specified time frame. 

Availability: Upon request.

Replacement plants 

Species: Provide written certification that all plant material is true-to-species and type, and free of 

disease and fungal infection.

Disruption of works by others 

Other contractors: Make arrangements to work around the disturbance.

2 EXECUTION

2.1 GENERAL

Weeding 

Requirement: Remove unwanted broad leaf plants and grasses considered invasive to the locality.

Program:

- Lawns: Quarterly.
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- Trees and shrubs: As required for planted, paved and mulched areas to be weed free when 

observed at fortnightly intervals. 

Vigorous ground covers: Keep 200 mm clear from the base of any shrub or tree. Remove as follows:

- Small areas: By hand. 

- Large areas: Proprietary herbicides. 

Insect and disease control 

Requirement: Control any insects or diseases affecting the lawn and garden bed areas as follows:

- Identify the problem. 

- Execute the correct treatment until the problem has been eliminated. 

- Apply hazardous material out of normal working hours. 

- Protect staff and public. 

2.2 GRASS

Mowing and trimming 

Litter: Remove litter and fallen branches before mowing.

Height: Consistent with the growth habit of the grass variety and maintained at 25 mm to 40 mm 

throughout the year.

Program: Weekly during the mowing season, November to March, and at fortnightly intervals during 

April to October. Do not mow during wet conditions.

Raking: Once every month before mowing during the mowing season, rake the grass with a flexible 

rake. On alternate mowings, adopt a north-south and east-west pattern.

Edges: At the same time as mowing, trim lawn edges to plant beds, pathways, base of trees and 

other obstacles. Do not damage trees or shrubs.

Non-selective herbicide: Make sure application does not exceed the area limits of normal manual 

trimming. Repair any damage from overuse or over spray.

Topdressing 

Topdressing material for established lawns: Weed free imported sandy topsoil to a depth of 5 mm.

Topdressing material for remediation of depressions or irregularities: Apply coarse or medium 

texture soil, to AS 4419, suitable for application to turf or grass seeded areas.

2.3 TREES AND SHRUBS

Pruning and trimming 

General: Prune to reflect the natural growth, flowering and regrowth habit of the individual species.

Program generally: Spring and Summer and on a spot basis as required.

Shrubs: Prune after flowering.

Hedge trimming: Schedule trimming at times that maintains the character and design of hedges. 

Allow up to three times per season.

Tip pruning:

- Purpose: To encourage development of new shoots during the active growing season. 

- Method: Removal of the top 25 mm or growing tip of each branch.
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- Restriction: Do not remove buds before the flowering season in those plants that have terminal 

flowers. 

Radical pruning:

- Purpose: To maintain a hedge or formal shape or when a particular problem, growth habit, damage, 
or disease requires branch removal. 

Tree pruning:

- Eliminate diseased or damaged growth, avoid inter-branch contact and thin out crowns in a natural 

manner. 

- Maintain sight lines to signs and lights. 

- Maintain visibility for personal security. 

Tree branch removal:

- To AS 4373. 

- Give notice and engage a suitably qualified arborist. 

Stakes and ties 

Generally: If plants are not self-supporting or if stakes are damaged, stake or re-stake the plants as 

follows:

- Drive three hardwood stakes placed diagonally with the first stake on the opposite side to the 

prevailing winds. 

- Do not single stake large plants. 

Removal: If plants are robust with well-developed systems and no longer require support, remove 

stakes and ties.

Plant replacements 

General: Replace all evergreen plants that have died or lost 50% of their normal foliage cover. 

Provide replacement plants as follows:

- Of the same species and variety and of the closest commercially available size. 

- With a balanced root system in relation to the size of the plant and conducive to successful 

transpiration. Inspect the root conditions of plants by knocking plants from their containers. 

- Without signs of having been stressed at any stage during their development due to inadequate 

watering, excessive shade/sunlight, suffered physical damage or have restricted habit due to 

growth in nursery rows. 

- Grown in final containers for not less than twelve (12) weeks. 

2.4 WATERING

Programming 

Automated systems: Program to coincide with optimum periods of water pressure and water 

absorption.

Public access: Do not inconvenience persons occupying the site by water spray or block normal 

pedestrian or traffic flow.

2.5 MULCHING

General 

Clean up: Remove all mulching materials off lawn or paved areas and maintain a clean and tidy 

appearance when viewed on a weekly basis.

Requirement: Maintain a minimum depth as follows:

- 75 mm for organic mulch.
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- 50 mm for gravel mulch. 

Top up: Areas of excessive wear.

Appearance: Maintain to keep clean and tidy with no soil disturbance evident on the surface of the 

mulch.

2.6 INCIDENTAL WORKS

Supplementary works 

General: Execute the following:

- Removal of waste from maintenance work. 

- Removal of leaf litter fortnightly during leaf fall. 

- Wash paving on completion of herbicide application. 

Furniture, signage and barriers 

Scope: All fixed and movable features noted in the record drawings.

Furniture and pots:

- Move and relocate as required for maintenance of the area. 

- Repair or replace items damaged by the maintenance contract staff. 

Signage: Maintain sight line visibility.

3 SELECTIONS

3.1 MAINTENANCE REPORT

Monthly reports schedule

Item Action

Plant material Replace failed plants

Additional planting

Treat for disease or insect attack

Pruning/trimming

Turf Returfing

Seeding

Treat for disease

Topdressing

Weeding

Mowing/trimming

Soil Erosion/bank stabilisation

Additional soil

Soil conditioner

Weeding

Mulch Top up mulch

Rubbish removal Generally remove bottles, paper, cigarette butts

etc.

Remove leaf, litter from path and paved areas

Paving and pathways Repair dips, hollows, irregularities

Remove stains and graffiti

Replace sections of uplift

Clear main pathway drains of debris
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0259 Landscape - maintenance

Item Action

Weeding

Furniture and hard fixtures Bollard

3.2 MAINTENANCE PROCEDURE

Maintenance schedule

SPRING SUMMER AUTUMN WINTER

(Sept, Oct, Nov) (Dee, Jan, Feb) (Mar, Apr, May) (Jun, Jul, Aug)

Weed; trim and adjust Weed; mow lawns, Weed; mow lawns, trim Mow and trim lawns

trees and shrubs trim and adjust trees and adjust trees and Trim and adjust trees
and shrubs shrubs and shrubs

Fertilise all trees and

shrubs in garden beds

Weed; inspect mulch for Weed; inspect mulch for Treat for insects and

deficiencies in cover deficiencies in cover disease

Reinstate mulch as Weed Reinstate mulch as Weed

required; treat plant required
material for insects and

disease

Weed; inspect condition Inspect condition of Weed; inspect condition Inspect condition of

of paving and furniture; paving & furniture; of paving and furniture; paving and furniture;
issue maintenance report issue maintenance issue maintenance issue maintenance

report report report

Treat plant material for Weed

insects and disease

Weed Weed; treat plant
material for insects and

disease

Trim and adjust trees and Trim and adjust lawns; Trim and adjust trees Prune back trees and

shrubs weed and shrubs shrubs after flowering

Weed; mow lawns; treat Weed Treat plant material for

plant material for insects insects and disease

and disease

Check and adjust Weed; issue Weed; issue Weed; issue

irrigation; issue maintenance report maintenance report maintenance report
maintenance report
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10261 LANDSCAPE - FURNITURE AND FIXTURES

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide landscape furniture and fixtures, as documented.

1.2 SUBMISSIONS

Operation and maintenance manual 

Requirement: Submit the manufacturer’s published use, care and maintenance requirements for 

each item.

Products and materials 

Requirement: Submit the manufacturer’s standard drawings and details showing methods of 

construction, assembly and installation; with dimensions and tolerances.

Subcontractors 

General: Submit names and contact details of proposed suppliers and installers.

Warranties 

Requirement: Submit the manufacturer’s published product warranties.

1.3 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Custom-built furniture and fixtures fabricated and ready to be delivered to the site. 

- Furniture items delivered to site before installation. 

- Site locations or substrates prepared to receive furniture or fixtures before installation. 

- Set-out of furniture and fixtures. 

- Completed installation.

2 PRODUCTS

2.1 GENERAL

Storage and handling 

General: Deliver, unload and store products and accessories in sealed manufacturer’s packaging.

3 EXECUTION

3.1 INSTALLATION

Erection 

Line and level: Erect posts or poles vertically. Erect furniture items level. Where installed on slopes, 

provide a level area around benches and seats.

3.2 COMPLETION

Cleaning 

General: On completion, remove protective coatings, clean all surfaces and remove all labels not 

required for maintenance, or by AS 4685 series.
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0261 Landscape - furniture and fixtures

Install boliards with centre 150mm from edge of path. Fix with stainless steel chemical anchors to 

manufacturer’s specification.

4 SELECTIONS

4.1 FURNITURE 

Type: Fixed bollard 

Product No.: KF307 (Landmark) 

Finish: 304 Stainless steel, polished 

Fixing: Bolt down 

Quantity: 5 

Location: As documented on drawing 2915-LS-001
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0271 Pavement base and subbase

10271 PAVEMENT BASE AND SUBBASE

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide base and subbase courses as documented.

1.2 INTERPRETATION

Definitions 

General: For the purposes of this worksection, the following definitions apply:

- Base: One or more layers of material, forming the uppermost structural element of a pavement and 

on which the surfacing may be placed. 

- Subbase: Material laid on the subgrade below the base either for the purpose of making up 
additional pavement thickness required, to prevent intrusion of the subgrade into the base, or to 

provide a working platform. 

1.3 SUBMISSIONS

Execution details 

General: Submit details of the proposed work methods and equipment for each pathway and 

roadworks operation, including the following:

- Staging of the work, access and traffic control methods. 

- Disposal of surface water, control of erosion, contamination and sedimentation of the site, 

surrounding areas and drainage systems. 

Compaction: If a layer is proposed to exceed 200 mm in thickness, submit evidence that the 

proposed compaction equipment can achieve the required density throughout the layer.

Products and materials 

Source of material: Submit the supplier name, material type (crushed rock, natural gravel, recycled 

concrete aggregate) and source quarry or recycling site.

Conformance: Submit type test results for each material listed in the Base material properties and 

test methods table and Subbase material properties and test methods table from an Accredited 

testing laboratory as evidence of material conformance.

1.4 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Prepared subgrade. 

- Proof rolling of subbase before spreading of base. 

- Proof rolling of base before sealing.
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0271 Pavement base and subbase

2 PRODUCTS

2.1 BASE AND SUBBASE MATERIAL

Granular material 

Requirement: Provide unbound granular materials, including blends of two or more different 

materials, which when compacted develop structural stability and are uniform in grading and 

physical characteristics.

Crushed rock 

Requirement: Provide crushed rock as follows:

- Base: 20 mm nominal. 

- Subbase: 40 mm nominal. 

Recycled materials 

Requirement: Provide recycled materials as follows:

- Base and subbase: Conform to the Limits on use of recycled and manufactured materials as 
constituent materials table and the Undesirable material properties table. 

Natural gravel 

Requirement: Provide unbound natural gravel materials as follows:

- Base: 20 mm nominal. 

- Subbase: 40 mm nominal. 

Subbase material properties and test methods table

Property and test method Differentiating criteria Material requirements

Crushed rock Natural gravel

Particle size distribution or Sieve size (mm) - -

grading (% passing through 53.0 mm 100 100

sieve) to AS 1289.3.6.1
37.5 90 - 100 95 - 100

26.5 74 - 96 80 - 97

19.0 62 - 86 -

13.2 - -

9.5 42 - 66 48 - 85

4.75 28 - 50 35 -73

2.36 20 - 39 25 - 58

0.425 8 - 21 10 - 33

0.075 3 - 11 3 - 21

Liquid limit (WL) to - max 25% max 25%

AS 1289.3.1.1

Plasticity index (lp) to - max 12% max 12%

AS 1289.3.3.1

Linear shrinkage (LS) to Rainfall - -

AS 1289.3.4.1 Areas with annual max 4.5% max 4.5%

rainfall> 500 mm

Areas with annual max 6.0% max 6.0%

rainfall < 500 mm

Maximum dry compressive - min 1.0 MPa min 1.0 MPa

strength on fraction passing
19 mm sieve (only applies if

plasticity index is less than 1)
to AS 1141.52
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0271 Pavement base and subbase

Property and test method Differentiating criteria Material requirements

Crushed rock Natural gravel

Particle shape by proportional - max 35% -

calliper - % misshapen (2: 1)
to AS 11 41 .14

Aggregate wet strength* to - min 50 kN -

AS 1141.22

Wet/dry strength variation* - max 40% -

(dry - wet)/dry to AS 1141.22

Los Angeles value to - max 40% -

AS 1141.23

4 day soaked CBR - min 30% min 30%

(98% modified compaction) to
AS 1289.6.1.1

*Use the fraction with the highest wet/dry strength variation as the value for determining
conformance. Test the fraction 19.0 to 9.5 mm. For blended materials, also test the fraction 9.5 to

4.75 mm. Test any other fraction where there is risk of failing.

Limits on use of recycled and manufactured materials as constituent materials table

Recycled material Unbound or modified base Bound base and subbase

and subbase

Iron and steel slag 100% 100%

Crushed concrete 100% 100%

Brick 20% 10%

RAP 40% 40%

Fly ash 10% 10%

Furnace bottom ash 10% 10%

Crushed glass fines 10% 10%

Undesirable material properties table

Property and test Differentiating criteria Material requirements
method Crushed Recycled Natural

rock material gravel

Undesirable constituent Material type - - -

materials (% retained on a Type I - Metal, glass, stone,- max 2.0 % -

4.75 mm sieve) to ceramics and slag
RMS T276

Type II - Plaster, clay max 0.5%- -

lumps and other friable

material

Type III - Rubber, plastic, - max 0.1% -

paper, cloth, paint, wood

and other vegetable matter

Base material properties and test methods table

Property and test Differentiating criteria Material requirements
method Crushed Recycled Natural

rock material gravel

Sieve size (mm) - - -
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0271 Pavement base and subbase

Property and test Differentiating criteria Material requirements
method Crushed Recycled Natural

rock material gravel

Particle size distribution or 26.5 100 100 100

grading (% passing 19.0 95 -100 95 - 100 93 -100

through sieve)
13.2 77 - 93 78 - 92 -

AS 1289.3.6.1

9.5 63 - 83 63 - 83 71 - 87

4.75 44 - 64 44 - 64 47 -70

2.36 29 - 49 30 - 48 35 - 56

0.425 13 - 23 13 - 21 14 - 32

0.075 5 - 11 5-9 6 - 20

Liquid limit (WL) to - max 25% max 30% max 25%

AS 1289.3.1.1

Plasticity index (lp) to Rainfall - - -

AS 1289.3.3.1 All areas - - -

Areas with annual rainfall max6% max6% max6%

> 500 mm

Areas with annual rainfall max 10% max 10% max 10%

< 500 mm

Linear shrinkage (LS) to Rainfall - - -

AS 1289.3.4.1 All areas - - -

Areas with annual rainfall max 2.0% max 2.0% max 2.0%

> 500 mm

Areas with annual rainfall max 4.0% max 4.0% max 4.0%

< 500 mm

For materials with - min 1.7 MPa min 1.7 MPa min 1.7 MPa

plasticity index less than 1 :
Maximum dry compressive

strength to AS 1141.52

Particle shape by - max 35% max 35% -

proportional caliper (%

misshapen for 2:1 caliper

ratio) to AS 1141 .14

Aggregate wet strength* to - min 80 kN min 80 kN -

AS 1141.22

Wet/dry strength variation* - max 35% max 35% -

to AS 1141.22

Los Angeles value (% loss - max 35% max 40% -

or abrasion) to
AS 1141.23

CBR (98% modified - min 80% min 80% min 80%

compaction) to
AS 1289.6.1.1

Unconfined compressive - max 1.0 MPa max 1.0 MPa -

strength to AS 5101.4

NOTES:

*Use the fraction with the highest wet/dry strength variation as the value for determining
conformance. Test the fraction 19.0 to 9.5 mm. For blended materials, also test the fraction 9.5 to

4.75 mm. Test any other fraction where there is risk of failing.
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0271 Pavement base and subbase

Tests 

Material property testing: Conform to the Base material properties and test methods table and the 

Subbase material properties and test methods table.

Frequency of material property tests: Not less than the following:

- Particle size distribution: 1 per 1000 t (or part of). 

- Liquid limit: 1 per 1000 t (or part of). 

- Plasticity index: 1 per 1000 t (or part of). 

- Linear shrinkage: 1 per 1000 t (or part of). 

- Foreign materials content: 1 per 1000 t (or part of). 

- Maximum dry compressive strength: 1 per 5000 t (or part of). 

- Particle shape: 1 per 1000 t (or part of). 

- Los Angeles value: 1 per 1000 t (or part of). 

- Aggregate wet strength: 1 per 5000 t (or part of). 

- Wet/dry strength variation: 1 per 5000 t (or part of).

3 EXECUTION

3.1 SUBGRADE PREPARATION

General 

Requirement: Prepare the subgrade in conformance with 0222 Earthwork.

3.2 PLACING BASE AND SUBBASE

General 

Weak surfaces: Do not place material on a surface that is weakened by moisture and is unable to 

support, without damage, the construction plant required to perform the works.

Spreading: Spread material in uniform layers without segregation.

Moisture content: Maintain wet mixed materials at the required moisture content before and during 

spreading. Add water to dry mixed materials through fine sprays to the entire surface of the layer 

after spreading, to bring the material to the required moisture content.

Compacted layer thickness: 200 mm maximum and 100 mm minimum. Provide layers of equal 

thickness in multilayer courses.

Joints 

General: Plan spreading and delivery to minimise the number of joints. Offset joints in successive 

layers by a minimum of 300 mm.

Start of shift: Remix last 2 m of previous days’ work for continuity of compaction.

Final trimming 

General: Trim and grade the base course to produce a tight even surface with no loose stones or 

slurry of fines.

3.3 TOLERANCES

Surface level 

General: Provide a finished surface level which is free draining and evenly graded between level 

points.

Subbase: + 10 mm, - 25 mm.
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0271 Pavement base and subbase

Base: + 10 mm, - 5 mm.

Base abutting gutters: :t 5 mm from the level of the lip of the gutter, minus the design thickness of 

the wearing course.

Surface deviation 

Base: ~ 5 mm from a 3 m straightedge laid on the surface.

3.4 BASE AND SUBBASE COMPACTION

General 

Construction operation: Compact each layer of fill to the required depth and density, as a systematic 

construction operation.

Unstable areas: If unstable areas develop during rolling or are identified by proof rolling, open up, 

dry back and recompact, to the requirements of this worksection. If dry back is not possible, remove 

for the full depth of layer, dispose of and replace with fresh material.

Minimum relative compaction table

Item description Minimum dry density ratio (modified

compaction) to AS 1289.5.2.1

Subbase 95%

Base 98%

Compaction requirements 

General: Apply uniform compactive effort over the whole area to be compacted, until the required 

density is achieved or until failure is acknowledged. If failure is acknowledged, conform to 

Rectification.

Equipment: Use rollers appropriate to the materials and compaction requirements documented.

Moisture content 

General: During spreading and compaction, maintain material moisture content within the range of- 

2% to +1% from the optimum moisture content (modified compaction).

Spraying: Use water spraying equipment to distribute water uniformly, in controlled quantities, over 

uniform lane widths.

Dry back: Allow materials to dry to 60 to 80% of the optimum moisture content before applying the 

seal or wearing course.

Rectification 

General: If a section of the pavement material fails to meet the required density or moisture content 

after compaction, remove the non-conforming material, dispose of off-site or rectify for re-use, 

replace with fresh material, and re-compact.

level corrections 

General: Rectify incorrect levels as follows:

- High areas: If the area can be rectified by further trimming to produce a uniform, hard surface by 

cutting without filling, trim so that the rectified area conforms to TOLERANCES. 

- Low areas and high areas not rectifiable by further trimming: Remove layers to a minimum depth of 

75 mm, lightly tyne and replace with new material and re-compacl.
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0271 Pavement base and subbase

3.5 TESTING

Site tests 

Compaction control tests: To AS 1289.5.4.1 and AS 1289.5.4.2.

Frequency of compaction control tests: Not less than the following (whichever requires the most 

tests):

- 1 test per layer per 100 lineal metres for two-lane roads. 

- 1 test per layer per 2000 m2 for carparks. 

- 3 tests per layer. 

- 3 tests per visil.
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10310 CONCRETE - COMBINED

1 GENERAL

1.1 RESPONSIBILITIES

Performance 

Requirements:

- Conforming to the design details and performance criteria. 

- Satisfying quality and inspection requirements. 

- Compatible with documented applied finishes. 

1.2 DESIGN

General 

Formwork: The design of formwork, other than permanent composite form systems, is the 

contractor’s responsibility. Allow for dimensional changes, deflections and cambers resulting from 

the following:

- Imposed actions. 

- Concrete shrinkage and creep. 

- Temperature changes. 

- The application of prestressing forces (if any). 

Structural design: To AS 3600.

Concrete structures retaining liquids: To AS 3735.

1.3 STANDARDS

General 

Reinforced concrete construction: To AS 3600.

Specification and supply of concrete: To AS 1379.

Slip resistance 

Classification: To AS 4586.

1.4 INTERPRETATION

Definitions 

General: For the purposes of this worksection the definitions given in AS/NZS 1314, AS 3610.1 and 

the following apply:

- Ambient temperature: The air temperature at the time of mixing and placing of concrete. 

- Anti-burst reinforcement: Reinforcement cage surrounding anchorages to control the tensile 

bursting stresses. 

- Average ambient temperature: Average value of the daily maximum and minimum ambient 

temperatures over the defined period at a site. 

- Batch: A quantity of concrete containing a fixed amount of ingredients and produced in a discrete 

operation. 

- Concrete class - normal: Concrete that is specified primarily by a standard compressive strength 

grade up to 50 MPa and otherwise in conformance with AS 1379 clause 1.5.3. 

- Concrete class - special: Concrete that is specified to have certain properties or characteristics 
different from, or additional to, those of normal-class concrete and otherwise in conformance with 

AS 1379 clause 1.5.4.
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- Early age strength: A mean compressive strength at 7 days exceeding the values shown in 

AS 1379 Table 1.2. 

- Production assessment: An assessment procedure for concrete defined by strength grade, carried 

out by the supplier and based on the statistical assessment of standard compressive strength tests 

on concrete, specified by compressive strength and produced by a specific supplying plant. 

- Project assessment: An assessment procedure for concrete defined by strength grade, specified at 
the customer’s option, which provides additional test data for the statistical assessment of concrete 

supplied to a specific project. 

- Sample: A physical example that illustrates workmanship, materials or equipment, and establishes 

standards by which the work will be judged. It includes samples and sample panels. 

- Specimen: A portion of a sample which is submitted for testing. 

- Weather - cold: Ambient shade temperature less than 10oC. 

- Weather - hot: Ambient shade temperature greater than 30oC. 

1.5 TOLERANCES

Reinforcement 

Fabrication: To AS 3600 clause 17.2.

Reinforcement and tendon position: To AS 3600 clause 17.5.3.

Unformed surfaces 

Flatness: To the Flatness tolerance class table, using a straightedge placed anywhere on the surface 

in any direction, for the documented class of finish.

Flatness tolerance class table

Class Measurement Maximum deviation (mm)

A 2 m straightedge 4

B 3 m straightedge 6

C 600 mm straightedge 6

1.6 SUBMISSIONS

Execution details 

Reinforcement: Submit the following:

- General: Details of any proposed changes to documented reinforcement. 

- Damaged galvanizing: Details of proposed repair to AS/NZS 4680 Section 8. 

- Mechanical bar splices: Details and test certificates for each size and type of bar to be spliced. 

- Provision for concrete placement: Details of spacing or cover to reinforcement that does not 
conform to AS 3600. 

Loading: Submit details of proposed construction systems, loads and procedures, including propping 

and re-shoring.

Concrete: Submit proposals for mixing, placing, finishing and curing concrete including the following:

- Changes to the concrete mix. 

- Curing and protection methods. 

- Curing period for low-pressure steam curing. 

- Cutting or displacing reinforcement, or cutting or coring hardened concrete. 

- Handling, placing, compaction and finishing methods and equipment, including pumping. 

- Placing under water. 

- Sequence and times for concrete placement, and construction joint locations and relocations. 

Include any proposed sequential placement of slab segments.
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- Site storage, mixing and transport methods and equipment, if applicable. 

- Temperature control methods. 

- Sawn joints: Submit details of proposed methods, timing and sequence of sawing joints. 

Pre-mixed supply delivery dockets: For each batch, submit a docket listing the information required 

by AS 1379, and the following:

- Method of placement and climate conditions during pour. 

- Project assessment carried out each day. 

- The concrete element or part of the works for which the concrete was ordered, and where it was 

placed. 

- The total amount of water added at the plant and the maximum amount permitted to be added at 
the site. 

Surface repairs: If surface repairs are required, submit proposed methods.

Products and materials 

Concrete mixes: Submit details, for each grade and type of concrete including any proposed use of 

special-purpose cement types.

Curing compounds: Submit details of any proposed curing compounds, including the following:

- Certified test results for water retention to AS 3799 Appendix B for liquid membrane-forming 

compounds. 

- Evidence of compatibility with concrete, and with applied finishes including toppings and render, if 

any, including methods of obtaining the required adhesion. 

- For visually important surfaces, evidence that an acceptable final surface colour will be obtained. 

Admixtures: Submit details of any proposed admixtures, including the following:

- Brand name. 

- Place of manufacture. 

- Basic chemical composition. 

Samples 

Coloured concrete: Submit sample to demonstrate surface finish for steps and path.

Number: 2

Subcontractors 

Pre-mixed supply: Submit names and contact details of proposed pre-mixed concrete suppliers and 

alternative source of supply in the event of breakdown of pre-mixed or site mixed supply.

Tests 

Requirement: Submit test results, as follows:

- Concrete compressive strength test results to AS 1012.9. 

- Slip resistance test of completed installations. 

1.7 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Base or subgrade before covering. 

- Completed formwork and reinforcement, tendons, cores, fixings and embedded items fixed in place 
before placing concrete. 

- Evaluation of surface finish.
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2 PRODUCTS

2.1 CONCRETE

Properties 

Concrete mix and supply: Conform to the following:

- Normal-class: To AS 1379 clause 1.5.3. 

. Properties: As documented in the Concrete properties schedule - performance. 

Aggregates 

Standard: To AS 2758.1.

Cement 

Standard: To AS 3972.

Age: Less than 6 months old.

Storage: Store cement bags under cover and above ground.

Supplementary cementitious materials:

- Fly ash: To AS/NZS 3582.1. 

- Slag: To AS 3582.2. 

- Amorphous silica: To AS/NZS 3582.3. 

Water 

Standard: To AS 1379 clause 2.4.

Requirement: Clean, free from oil, acid, alkali, organic or vegetable matter and including not more 

than 500 mg/I of chloride ions.

Concrete colour 

Standard: To AS 3610.1.

Chemical admixtures 

Standard: To AS 1478.1, used to manufacturer’s recommendations.

2.2 FORMWORK

General 

Form face, linings and release agents: Compatible with documented concrete surface finish and any 

proposed applied finishes to concrete.

Trapped forms: Free of timber or chlorides and not to impair the structural performance of the 

concrete members.

2.3 REINFORCEMENT

Steel reinforcement 

Standard: To AS/NZS 4671.

Surface condition: Free of loose mill scale, rust, oil, grease, mud or other material which would 

reduce the bond between the reinforcement and concrete.

Protective coating 

Standard: To AS 3600 clause 17.2.1.2.
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Requirement: For concrete elements containing protective coated reinforcement, provide the same 

coating type to all that element’s reinforcement and embedded ferrous metal items, including tie 

wires, stools, spacers, stirrups, plates and ferrules, and protect other embedded metals with a 

suitable coating.

Tie wire 

General: Annealed steel 1.25 mm diameter (minimum).

External and corrosive applications: Galvanized.

Supports 

Standard: To AS/NZS 2425.

2.4 MISCELLANEOUS

Polymeric film underlay 

Vapour barriers and damp-proofing membranes: To AS 2870 clause 5.3.3.

Curing compounds 

Liquid membrane-forming compounds: To AS 3799.

Surface modifiers 

Hardeners, sealants and protectors: If documented, proprietary products conforming to the 

manufacturer’s recommendations.

Slip resistance treatment: If documented, proprietary products conforming to the manufacturer’s 

recommendations.

3 EXECUTION

3.1 POLYMERIC FILM UNDERLAY

Location 

Requirement: Under slabs on ground, including integral ground beams and footings, provide a 

vapour barrier or, in areas prone to rising damp or salt attack, a damp-proofing membrane.

Base preparation 

Requirement: Conform to base type, as follows:

- Concrete working base: Remove projections above the plane surface, and any loose material. 

- Graded prepared subgrade: Blind with sand to create a smooth surface free from hard projections. 

Lightly wet the sand just before laying the underlay. 

Installation 

Standard: To AS 2870 clause 5.3.3.

Requirement: Lay underlay over the base, as follows:

- Lap joints at least 200 mm and seal the laps and penetrations with waterproof adhesive tape. 

- Face the laps away from the direction of concrete pour. 

- Continue up vertical faces past the damp-proof course where applicable, and tape fix at the top. 

- Patch or seal punctures or tears before placing concrete. 

- Cut back as required after concrete has gained strength and formwork has been removed. 

3.2 FORMWORK

General 

Requirement: As documented in the Formed surface finishes schedule.
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3.3 REINFORCEMENT

Dowels 

Fixing: If a dowel has an unpainted half, embed that half in the concrete placed first.

Tolera nces:

- Alignment: 1:150. 

- Location::t half the diameter of the dowel. 

Grade: 250 N.

Cover 

Concrete cover generally: To AS 3600 clause 4.10.

Concrete cover for structures for retaining liquids: To AS 3735 clause 4.4.

Concrete cover for residential ground slabs and footings: To AS 2870.

Supports 

Concrete, metal or plastic supports: Provide as follows:

- Able to withstand construction and traffic loads. 

- With a protective coating if they are ferrous metal, located within the concrete cover zone, or are 
used with galvanized or zinc-coated reinforcement. 

Spacing:

- Bars:::; 60 bar diameter. 

- Mesh:::; 600 mm. 

Supports over membranes: Prevent damage to waterproofing membranes or vapour barriers. If 

appropriate, place a metal or plastic plate under each support.

Projecting reinforcement 

Protection: If starter or other bars extend beyond reinforcement mats or cages, through formwork 

or from cast concrete, provide a plastic protective cap to each bar until it is cast into later work.

Tying 

Requirement: Secure the reinforcement against displacement at intersections with either wire ties, 

or clips. Bend the ends of wire ties away from nearby faces of formwork or unformed faces to 

prevent the ties projecting into the concrete cover.

Beams: Tie stirrups to bars in each corner of each stirrup. Fix other longitudinal bars to stirrups at 

1 m maximum intervals.

Bundled bars: If required, tie bundled bars in closest possible contact. Provide tie wire at least 

2.5 mm diameter and spaced not more than 24 times the diameter of the smallest bar in the bundle.

Columns: Secure longitudinal column reinforcement to all fitments (or helical reinforcement) at 

every intersection.

Mats: For bar reinforcement in the form of a mat, secure each bar at alternate intersections.

3.4 CONCRETE SUPPLY

Elapsed delivery time 

General: Make sure that the elapsed time between the wetting of the mix and the discharge of the 

mix at the site is in conformance with the Elapsed delivery time table. Do not discharge at ambient
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temperature below 10’C or above 30’C unless approved heating or cooling measures are taken to 

deliver concrete within the range 5’C to 35’C.

Elapsed delivery time table

Concrete temperature at time of discharge (OC)Maximum elapsed time (minutes)

5-24 120

24-27 90

27 -30 60

30-35 45

Pre-mixed su pply 

Addition of water: To AS 1379 clause 4.2.3.

Transport method: Select to prevent segregation, loss of material and contamination of the 

environment, and not to adversely affect placing or compaction.

Site mixed supply 

Emergencies: If mixing by hand, provide details.

Plant: Mix concrete in plant located on the construction site.

3.5 TESTING

General 

Test authority: Concrete supplier or an Accredited Testing Laboratory.

Reports and records of test results: To the relevant parts of the AS 1012 series. Keep results on site.

Assessment process of test results 

Standard: To AS 1379.

Method of assessment: Project assessment.

Sampling 

Method of sampling: AS 1012.1.

Sampling locations: To AS 1012.1 and the following:

- Slump tests: On site, at the point of discharge from the agitator. 

- Compressive strength tests: Spread the site sampling evenly throughout the pour. 

Frequency of sampling: To AS 1379 Sections 5 and 6 and the following:

- Slump tests: Take at least one sample from each batch. 

- Compressive strength tests: To the Project assessment strength grade sampling table. 

Project assessment strength grade sampling table

Number of batches for each Minimum number of samples: Minimum number of samples:

type and grade of concrete Columns and load bearing wall Other elements/day

per day elements/batch

1 1 1

2-5 1 2

6-10 1 3

11-20 1 4

each additional 10 1 1 additional
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Making and curing of specimens 

General: To AS 1012.8.1 and AS 1012.8.2.

Specimens for compressive strength tests: Make and cure at least two specimens from the sample of 

each grade.

Specimen size:

- Aggregate size:5 20 mm: Nominally 200 x 100 mm diameter. 

- Aggregate size> 20 mm: Nominally 300 x 150 mm diameter. 

Test methods 

General: To the relevant parts of the AS 1012 series.

Acceptance criteria:

- General: As documented in the Concrete properties schedule - performance. 

- Early age compressive strength: As documented in the Control tests schedule. 

Drying shrinkage at 56 days: To AS 1012.8.4 and AS 1012.13.

Liquid retaining structures 

Testing for liquid tightness: To AS 3735.

3.6 CONCRETE WORKING BASE

Finish 

Membrane support: Wood float finish or equivalent.

Installation 

General: Layover the base or subgrade and screed to the required level.

Surface flatness tolerance 

Maximum deviation: 6 mm from a 3 m straightedge.

3.7 PLACING AND COMPACTION

Placing 

Horizontal transport: Troughs, hoppers or pipes.

Methods: Avoid segregation and loss of concrete, and minimise plastic settlement. Maintain a 

nominally vertical and plastic concrete edge during placement.

Horizontal elements: Place concrete not more than 300 mm thick. Compact the layer has taken 

initial set.

Compaction 

Methods: Use immersion and screed vibrators accompanied by hand methods as appropriate to 

remove entrapped air and to fully compact the mix.

Vibrators: Do not allow vibrators to contact set concrete, reinforcement or items including pipes and 

conduits embedded in concrete. Do not use vibrators to move concrete along the formwork. Avoid 

causing segregation by over-vibration.

Placing records 

Log book: Keep on site and make available for inspection a log book recording each placement of 

concrete, including the following:

- Date.
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- Specified grade and source of concrete. 

- Slump measurements. 

- The portion of work. 

- Volume placed. 

Rain 

Protection: During placement and before setting, protect the surface from damage.

Time between adjacent placements 

Minimum time delay: As documented in the Minimum time delay schedule.

Vertical elements 

Placement: Limit the free fall of concrete to maximum of 2000 mm.

Placing in cold weather 

Cement: Do not use high alumina cement.

Temperature limits: Maintain the following:

- Freshly mixed concrete: 2’: 50C. 

- Forms and reinforcement before and during placing: 2’: 50C. 

- Water: Maximum 600C when placed in the mixer. 

High early strength cement: If deteriorating weather conditions are predicted, use high early 

strength cement.

Temperature control: Heat the concrete materials, other than cement, to the minimum temperature 

necessary so that the temperature of the placed concrete is ;:: soe.

Admixtures: Do not use calcium chloride, salts, chemicals or other material in the mix to lower the 

freezing point of the concrete.

Frozen materials: Do not allow frozen materials or materials containing ice to enter the mixer, and 

keep free of frost and ice any forms, materials, and equipment coming in contact with the concrete.

Freezing: Prevent concrete from freezing.

Placing in hot weather 

Handling: Prevent premature stiffening of the fresh mix and reduce water absorption and 

evaporation losses.

Temperature limits: Maintain the following:

- Normal concrete in footings, beams, columns, walls and slabs: :5 350C. 

- For concrete strength grade less than 40 MPa with section thickness 2’: 1 m in all dimensions: 

:52rC. 

- For concrete strength grade 40 MPa or greater with section thickness 2’: 600 mm in all dimensions: 

:52rC. 

- Forms and reinforcement before and during placing: :5 350C. 

Evaporation control barriers: Erect barriers to protect freshly placed concrete from drying winds.

Temperature control: Select one or more of the following methods of maintaining the temperature 

of the placed concrete at 3SoC or less:

- Cool the concrete using liquid nitrogen injection before placing. 

- Cover horizontal transport containers.
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- Spray the coarse aggregate using cold water before mixing. 

- Use chilled mixing water. 

Placing under water 

General: Do not place under water unless conditions prevent dewatering.

Minimum cement content for the mix: Increase by 25%.

3.8 JOINTS

Construction joints 

Location: Do not relocate or eliminate construction joints, or form undocumented construction 

joints. If emergency construction joints are made necessary by unforeseen interruptions to the 

concrete pour, submit a report on the action taken.

Finish: Butt join the surfaces of adjoining pours. In visually important surfaces make the joint straight 

and true, and free from blemishes impermissible for its surface finish class.

Preparation: Roughen and clean the hardened concrete joint surface. Remove loose or soft material, 

free water, foreign matter and laitance. Dampen the surface just before placing the fresh concrete 

and coat with a neat cement slurry.

Expansion joints 

Joint filling: Fill with jointing materials as documented. Finish visible jointing material neatly, flush 

with adjoining surfaces.

Preparation: Before filling, dry and clean the joint surfaces, and prime.

Watertightness: Apply the jointing material so that joints subject to ingress of water are made 

watertight.

Jointing materials: Provide jointing materials compatible with each other, and non-staining to 

concrete in visible locations.

Bond breaking: Provide back-up materials for sealants, including backing rods, which do not adhere 

to the sealant.

Foamed materials (in compressible fillers): Closed-cell or impregnated, not water absorbing.

Slip joints 

Requirement: If concrete slabs are supported on masonry, provide proprietary slip joints.

3.9 FORMED SURFACES

General 

Surface finish: As documented in the Surface finish class schedule and the Formed surface finishes 

schedule.

Damage: Do not damage concrete works through premature removal of formwork.

Curing 

Requirement: If formwork is stripped before the minimum curing period for the concrete has 

elapsed, continue curing the exposed faces as soon as the stripping is completed.

Evaluation of formed surfaces 

General: If evaluation of formed surface is required, complete the evaluation before surface 

treatment.
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Finishing methods 

Requirement: If soffits of horizontal concrete elements or faces of vertical concrete elements are to 

have a finish other than an off-form finish, provide finishes as documented.

Form removal: If vertical face formwork needs to be removed for finishing methods, while the 

concrete is green, make sure the concrete has sufficiently set to prevent slump.

Blasted finishes:

- Abrasive: Blast the cured surface using hard, sharp graded abrasive particles until the coarse 

aggregate is in uniform relief. 

- Light abrasive: Blast the cured surface using hard, sharp graded abrasive particles to provide a 
uniform matt finish without exposing the coarse aggregate. 

Bush hammered finish: Remove the minimum matrix using bush hammering to expose the coarse 

aggregate, recessing the matrix no deeper than half the aggregate size, to give a uniform texture.

Smooth rubbed finish: While the concrete is green, wet the surface and rub using a carborundum or 

similar abrasive brick until a uniform colour and texture are produced.

3.10 UNFORMED SURFACES

General 

Finished levels: Strike off, screed and level slab surfaces to finished levels and to the flatness 

tolerance class documented.

Finishing methods - primary finish 

Machine float finish:

- After levelling, consolidate the surface using a machine float. 

- Cut and fill and refloat immediately to a uniform, smooth, granular texture. 

- Hand float in locations inaccessible to the machine float. 

Burnished finish: Continue steel trowelling until the concrete surface attains a polished or glossy 

finish, uniform in texture and appearance, and free of trowel marks and defects.

Broom finish: After machine floating and steel trowelling use a broom or hessian belt drawn across 

the surface to produce a coarse even-textured transverse-scored surface.

Scored or scratch finish: After screeding, use a stiff brush or rake drawn across the surface before 

final set, to produce a coarse scored texture.

Finishing methods - supplementary finish 

Coloured applied finish: After machine floating, apply a proprietary liquid or dry shake material to 

the manufacturer’s recommendations and trowel to achieve the required appearance.

Stamped and coloured faux paved or cobblestone finish: Provide a proprietary finishing system.

3.11 CURING

General 

Requirements: Taking into account the average ambient temperature at site over the relevant 

period affecting the curing, adopt procedures to make sure of the following:

- Curing: Cure continuously from completion of finishing, when the concrete has set sufficiently not to 
be damaged by the curing process, until the minimum total cumulative number of days or fractions 

of days, during which the air temperature in contact with the concrete is above 1 QOC, conforms to 
the following, unless accelerated curing is adopted:
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. Fully enclosed internal surfaces/Early age strength concrete: 3 days. 

. 

Other concrete surfaces: 7 days. 

- End of curing period: Prevent rapid drying out at the end of the curing period. 

- Protection: Maintain at a reasonably constant temperature with minimum moisture loss, during the 

curing period. 

Curing method: Manual application by water 

Curing compounds 

Liquid membrane-forming compounds: Provide a uniform continuous flexible coating without visible 

breaks or pinholes, which remains unbroken for at least the required curing period after application.

Substrates: Do not use wax-based or chlorinated rubber-based curing compounds on surfaces 

forming substrates to applied finishes, concrete toppings and cement-based render.

Self-levelling toppings: If used also as curing compounds, conform to AS 3799.

Visually important surfaces: Apply curing compounds to produce uniform colour on adjacent 

surfaces.

Cold weather curing 

Temperature: Maintain concrete surface temperatures above 5’C for the duration of the curing 

period.

Hot weather curing 

Requirement: If the concrete temperature exceeds 25’C, or the ambient shade temperature exceeds 

30’C, protect from drying winds and sun by using an evaporative retarder until curing is commenced.

Water curing 

Method: Select a method of ponding or continuously sprinkling to prevent damage to the concrete 

surface during the required curing period.

3.12 COMPLETION

F ormwork removal 

Extent: Remove formwork, other than permanent forms and trapped forms, including formwork in 

concealed locations.

Timing: Do not disturb formwork until concrete has reached sufficient hardness to withstand 

formwork movements and removal without damage.

Stripping:

- General: To AS 3600 where it is more stringent than AS 3610.1. 

- Vertical formwork: To AS 3610.1 Appendix C Table C2. 

- Multi-storey work: Remove formwork without disturbing props supporting succeeding floors. 

- Post-tensioned concrete: Remove formwork supporting post-tensioned concrete members to 
AS 3600 clause 17.6.2.7. 

Removable bolts: Remove tie bolts without damaging the concrete.

Bolt hole filling: Provide material with durability and colour matching the concrete.

Recessed filling: Fill or plug the hole to 6 mm below the finished surface.

Curing: If formwork is stripped before the minimum curing period for the concrete has elapsed, 

continue curing the exposed faces as soon as the stripping is completed.
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Protection 

General: Protect the concrete from damage due to construction loads, physical and thermal shocks, 

and excessive vibrations, particularly during the curing period.

Surface protection: Protect finished concrete surfaces and applied finishes from damage.

Completion tests 

Slip resistance of completed installation: To AS 4663.

4 SELECTIONS

4.1 SCHEDULES

Formwork dimensional deviation schedule

Dimension or measurement Location or element Deviation (mm)

Vertical and horizontal exposed Retaining wall along pathway 3

surface and western end planting area

Formed surface finishes schedule

Property A

Location Retaining wall along pathway and western end planting area;

steps

Surface finish class to AS 3610.1 Class 2

Formwork lining type New plywood

Unformed surface finishes schedule

Property

Step treads Wood float

Paths Broom finish

Stair nosing 

All exterior stairs Latham Asbra 734 ST
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10332 STONE MASONRY

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide stone masonry construction, as documented.

1.2 STANDARD

General 

Masonry: To AS 3700.

1.3 TOLERANCES

Dimension stone units 

Maximum deviation from required dimensions:

- Loadbearing stone: :t 2 mm. 

- Other stone: :t 10 mm.

1.4 SUBMISSIONS

Execution details 

Supervision: Submit the names and qualifications of proposed bench masons.

Temporary support: If the final stability of the stonework is dependent on (structural) elements to 

be constructed later, submit proposals for temporary support or bracing.

Operation and maintenance manuals 

Requirement: Submit a manual of maintenance procedures for the care and maintenance of the 

stonework.

Products and materials 

Proposed mortar mix: Submit details of the proposed mix, at least 7 days before starting stonework.

Supplier’s data: Submit statements from the stone supplier, with the following information:

- The supplier’s experience in the required type of work. 

- Production capacity for material of the required type, sizes and quantity. 

- Particulars of established quality control procedures (if any), and the category of the procedures to 
the relevant standard. 

- The physical properties of the required material. 

- Lead times for delivery of the material to the site. 

1.5 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following:

- Proposed stone source (quarry, storage yard). 

- Prepared stone sample range.
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2 PRODUCTS

2.1 DURABILITY

General 

Exposure locations: To AS 3700 clause 5.4.

2.2 NATURAL STONE

General 

Requirement: Conform to the approved samples and prototypes as, documented in the Stone 

masonry schedule.

Source of stone supply 
Nominated source: Approved quarry within the Sydney Basin geographic area 

Stone selection 

Performance: Select stone as follows:

- To the designated quality grade and of uniform quality within any grade. 

- Within each grade for the optimum matching of visual properties such as colour and pattern. 

- Sound and free from defects liable to affect strength, appearance and durability under the intended 

conditions of use. 

Stone defects 

Sandstone: Minor shale laminae or interbeds and minor concentrations of carbonaceous material 

(tea leaves) are acceptable in visible faces at ground level or in public areas. Neither defect is 

acceptable in carved or moulded work.

Granite: A small degree of microcracking that does not affect soundness is acceptable.

2.3 MORTAR

Mortar materials 

Cement type to AS 3972: GP.

White cement: Iron salts content::; 1%.

Masonry cement: To AS 1316.

Lime: To AS 1672.1.

Sand: Fine aggregate with no clay content, free from efflorescing salts and selected for colour and 

grading.

Crushed stone: Fine aggregate consisting partly or wholly of crushed stone, made from material of 

the same type as the stone facing.

Admixtures: Do not provide admixtures.

Pigment: To EN 12878, and as follows:

- Integral pigment mix proportion: :5 10% by weight of cement. 

- For light colours: Use off white cement in the mix. 

Sand for facework: 

- Colour: Yellow "Brickies" 

Water 

General: Clean and free from any deleterious matter.
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Mortar mix 

Batching: Batch by weight and machine mix.

Mix compressive strength: Not more than compressive strength of the stone bedded on it.

Mix permeability: More than stone permeability.

Preparing lime putty:

- Using hydrated lime: Add lime to water in a clean container and stir to a thick creamy consistency. 
Leave undisturbed for at least 16 hours. Remove excess water and protect from drying out. 

- Using quicklime: Run to putty as soon as possible after receipt of quicklime. Partly fill a clean 

container with water, add lime to half the height of the water, then stir and hoe ensuring that no lime 

remains exposed above the water. Continue stirring and hoeing for at least 5 minutes after all 

reaction has ceased, then sieve into a maturing bin. Leave undisturbed for at least 14 days. Protect 

from drying out. Take appropriate safety measures. 

Mix proportions: 1 hydrated lime: 1 cement 

Sand stockpile 

General: Before commencing stonework, stockpile sand sufficient for the whole of the works. Keep 

stockpiled sand dry.

3 EXECUTION

3.1 GENERAL

Bench mason 

Supervision by qualified bench mason: Stonework fixing and site adjustments to joints and surface 

finishing.

Storage and handling 

Stone masonry: Store stone to protect from the weather and atmospheric pollution, clear of the 

ground on its natural bed, on supports that do not locally overstress the stone and in conditions 

suitable to promote good seasoning without staining, marking or damage.

Protection 

Masonry materials and components: Protect from ground moisture and contamination.

During construction: Cover the top surface of stonework to prevent the entry of rainwater.

Cutting 

General: Cut, shape and surface the stone to designated profiles including weathering, jointing, 

chasing, forming grooves and drilling for handling and fixing. Work the bed, face and back joints of 

the stone square and true.

Carving and moulding 

General: Provide a clean sharp finish.

Visual variations 

General: If the accepted samples and prototype panels have a range of variation in colour, pattern, 

texture or surface finish, distribute the production panels throughout the work so that local 

concentrations of similar variations do not occur.

Building in 

Embedded items: Build in wall ties and accessories as the construction proceeds.

Steel door frames: Fill the backs of jambs and heads solid with mortar as the work proceeds.
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Rate of construction 

General: Regulate the rate of construction to eliminate joint deformation, slumping or instability.

3.2 LAYING UNITS 

Bedding 

General: Remove dust and foreign material from the bedding surfaces. If necessary adjust the 

moisture content of the stone units so that adverse effects, such as reduced bond, are kept within 

acceptable limits. If possible, bed and joint the stone in one operation. Lay each stone on a full bed 

of mortar.

Natural bed 

General: Lay loadbearing sedimentary stone or slate with its natural bed normal to the load (e.g. 

horizontal in walling, perpendicular to the line of thrust in arch voussoirs), except for the following:

- Overhanging projecting stones (cornices and string courses): If edge bedding is required, lay each 

stone with its natural bed vertical and at right angles to the wall. 

- Cladding panels: In non-load bearing cladding panels, form each panel with its natural bed at right 

angles to the face. 

Temporary support 

General: Provide support as necessary to the stonework as follows:

- While the mortar is curing, using bracing, joint spacers, or both. 

- If the final stability of the stonework is dependent on (structural) elements to be constructed later. 

Bracing and joint spacers: Non-damaging and non-staining softwood wedges or laths soaked in 

water. Do not allow metal pinch bars to bear directly on the stone.

Bonding 

General: Bond the masonry to provide stability and monolithic structural action to the stonework 

assembly.

Stonework 

Bond: Smooth finish

3.3 FIXINGS

Provision of fixings 

General: Provide concrete footing fixings to support and restrain each stone and to resist the loads 

from permanent, imposed, wind and earthquake actions that the stonework will be subjected to in 

service.

3.4 JOINTING AND POINTING

General 

Requirement: Carry out jointing and pointing simultaneously to form a homogeneous bed.

Joints 

Thickness (mm): Max 20mm 

Jointing material: Mortar 

3.5 COMPLETION

Operation and maintenance manual 

Requirement: Provide a manual of maintenance procedures for the care and maintenance of the 

stonework, including the following:

- Particulars of stone source, type of stone, and jointing materials. 

- A program for regular maintenance cycles at not more than five-year intervals.
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- Stonework cleaning. 

- Desalination. 

- Inspection and repair of joints and flashings. 

- Inspection of rainwater goods for blockages and breakdown. 

- Detection of potential failures arising from movement or other causes. 

Cleaning 

Requirement: Leave the stonework clean on completion.

4 SELECTIONS

4.1 SCHEDULE

Stone masonry schedule

Property A

Stone type Sandstone logs

Surface finish Smooth finish

Dimension (mm) 500 (H) x 500 (W) x 2000 (L)

BASIC IRRIGATION PERFORMANCE SPECIFICATION
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BASIC IRRIGATION PERFORMANCE SPECIFICATION

Provide design, installation and certification of an automated irrigation system to the areas shown as 

planted garden beds. The system shall deliver sufficient water to support vigorous plant growth. 
Provide control of water delivery to the plant root zones and sufficient drainage to ensure optimum soil 

moisture conditions.

The system design shall take account of

. Available water pressure 

. The needs of the specified plants 

. The local climate and anticipated rainfall 

. The micro-climate characteristics of the various planted areas

Design of the system shall consider relevant issues including but not limited to the following.

1. Requirements of relevant authorities 

2. Longevity of the system (minimum 5 years) 
3. Appropriate certification of the system demonstrating conformity to authority requirements 
4. Point or points of connection to water supply, and any requirements for back-flow prevention 
5. Location of controller and provision of power supply and connection 

6. Selection of pipes, emitters, valves and the like to suit the conditions

Provide the system plan and specification, and evidence of conformity to above requirements for 

approval before proceeding. 

Following installation of the system, test it fully and monitor over six weeks following. Correct any 

irregularities or faults and re-test until adequate performance can be demonstrated.

On completion provide all warranties, guarantees and manuals to the client.
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