PAVERS – MORTAR BED
2.9

pavers – mortar bed

Worksection application

This worksection is applicable to external paving in stone, industrial cast stone, terrazzo and manufactured cementitious pavers on a cement mortar bed or screed to concrete substrates.

Related material located elsewhere in NATSPEC

Related material may be found in other worksections. For example:

· Segmental pavers – sand bed for segmented pavers laid dry.

· Stone cladding for external or internal stone cladding, mechanically fixed.
NATSPEC worksection(s) on which this worksection relies

The following worksections must be included, if this worksection is used, to provide a complete specification:

· General requirements.
Material not included in NATSPEC

Some projects may include items not covered by this worksection. You may need to create new text, modify this text or use an applicable worksection. Examples include:

· External wall tiling directly exposed to weather.

· Tiling fixed to substrates subject to vibration.

· Tiling fixed to previously tiled or painted substrates.

· Tiling subject to permanent immersion e.g. swimming pools.

Worksection cross-referencing

Other worksections that cross reference this worksection are:

· None.

Documenting this and related work

You may document this and related work as follows:

· Use the Concrete formwork, Concrete reinforcement, Concrete in situ and Concrete finishes worksections for concrete substrates.

· Use the Waterproofing – external worksection for waterproofing membranes.

· Layout, set-out point, paving pattern and movement joints to your office documentation policy.

-The appointment of a specialist stonework consultant is advisable for all stages of most projects involving stonework design and construction.

1 General

List worksections cross referenced by this worksection. (General requirements references the other general worksections e.g. Metals and prefinishes, do not repeat them here.). You may also wish to direct the contractor to other worksections where there may be work that is closely associated with this work. For example:

· Concrete formwork, Concrete reinforcement, Concrete in situ and Concrete finishes worksections for concrete substrates.

· Waterproofing – external worksection for waterproofing membranes.
1.1 Inspection
Notice

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

· Substrate immediately before tiling.

· Trial set-outs before execution.

· Control joints before sealing.

Hold points, if required, should be inserted here.

1.2 Submissions
Samples

Submit labelled samples of pavers, grout and sealants, illustrating the range of variation in colour and finish.

-Rely on approved samples for general quality compliance. Samples of sand may be required for major works, where testing for grading is necessary.  Where tiles and accessories are specified as proprietary items use this clause as a means of confirmation.

1.3 Tolerances
Completed paving

Conform to the Surface level tolerances table:

Surface Level Tolerances Table
	Item
	Level tolerance

	
	Absolute
	Relative

	Vehicular pavements- mortar
	± 5 mm
	5 mm

	Footpaths- mortar
	± 10 mm
	<10 mm


2 Products

2.1 Mortar
Materials

Cement shall conform to the requirements of ASTM specification C-150 Type 1 or similar approved standard for normal Portland cement.

· White cement: Iron salts content ( 1%.

· Off-white cement: Iron salts content ( 2.5%.

Lime: Confirm source of Lime with Employers Representative to ensure highest quality Lime is used in the mortar. Protect from damage on site and store minimum 300mm above ground in waterproof storage facility.
Sand: Fine aggregate with a low clay content selected for grading, sharp and free from efflorescing salts. River or pit sand should be sharp, angular, hard, clean uncoated particles free from clay and organic impurities.
Water: Water to be used for the mixing of mortar should be clean and free from oil, acid, alkali, salts, organic materials or other substances that are harmful to the mortar mix.
The installation of stone tiles or pavers commonly follows the practices outlined in AS  3958..

Measurement of volume: Measure binders and sand by volume using buckets or boxes. Do not allow sand to bulk by absorption of water.
Bedding mortar

Proportioning: Standard and ratio of mix for all mortar shall be M-400 (1:3), M-300 (1:4), M-250 (1:5) and M-200 (1:6).Provide minimum water.

-Site gauged mixes are preferred by experienced tradesmen as it gives them the opportunity to make adjustments for  moisture content.
2.2 Grout

The selection of the grout type is integral to the performance of the tiling system as a whole and is best left to the warrantor as noted for adhesives. -Pigments for coloured grout: See BS EN 12878 for specifications. Grout colour can be nominated in the  Schedules.

Type

Cement based proprietary grout: Mix with water. Fine sand may be added as a filler in wider joints.

Portland cement based grout: Mix with fine sand. Provide minimum water consistent with workability.

· For joints < 3 mm: 1 cement:2 sand.

For joints  3 mm: 1 cement:3 sand.

Pigments

Pigments for coloured grout: Provide colourfast fillers compatible with the grout material. For cement-based grouts, provide lime-proof natural or synthetic metallic oxides compatible with cement.

Water

General: To be clean and free from any deleterious matter.

2.3 Pavers
Concrete and clay segmental paving units

Provide labelled samples of all pavers for approval of the Employers Representative prior to use. Ensure that the horizontal dimensions of each paver have a maximum variation of 3mm in 300mm. Any pavers outside this tolerance will be rejected and removed from the site. Ensure that all pavers are free from fault lines, cracked edges, surface flakes, mould marks or other defects before use.
Stone paving units

Provide labelled samples of all pavers for approval of the Employers Representative prior to use. Ensure that all stone pavers are free from fault lines, cracked edges, surface flakes or other defects before use.
3 Execution

3.1 Substrates
Drying and shrinkage

Before paving, allow at least the following times to elapse (for initial drying out and shrinkage) for these substrates:

· Concrete slabs: 42 days.

· Toppings on slabs: A further 21 days.

3.2 Preparation
Trial set-out

Prepare a trial paving set-out to each area as follows to:

· Maximise the size of equal margins of cut pavers.

· Locate movement joints.

· Note minor variations in joint widths to eliminate cut tiles at margins.

Ambient temperature

General: If the ambient temperature is < 5 or > 35°C, do not lay pavers.

Substrates

Ensure substrates are as follows:

· Clean and free of any deposit or finish which may impair adhesion or location of pavers.

· Excessive projections are hacked off and voids and hollows are filled with a cement:sand mix not stronger than the substrate nor weaker than the bedding.

Absorbent substrates: If suction is excessive, control it by dampening but avoid over-wetting and do not apply mortar bedding to substrates showing surface moisture.

Dense concrete: If not sufficiently rough to provide a mechanical key, roughen by scabbling or the like to remove 3 mm of the surface and expose the aggregate; then apply a bonding treatment.

If there are particular requirements for substrate preparation, specify them here or schedule them later.

Fixtures

Before paving ensure that fixtures interrupting the surface are accurately positioned in their designed or optimum locations relative to the paving layout.

3.3 Paving generally
Variations

If necessary, distribute variations in hue, colour, or pattern uniformly, by mixing pavers or paving batches before laying.

Paving joints

-Patterns should be shown on the drawings, as should locations of movement joints.

Joint widths: Set out pavers to give uniform joint widths of 6 < 12 mm.

Margins

Provide whole or purpose-made pavers at margins where practicable, otherwise set out to give equal margins of cut pavers. If margins less than half paver width are unavoidable, locate the cut pavers where they are least conspicuous.

Protection

Traffic: Keep pedestrian and vehicular traffic off paving until the bedding has set and attained its working strength.

Cleaning: Keep the work clean as it proceeds and protect finished work from damage.

Refer to Paving schedule for details of pavers, bedding and grout.

3.4 Mortar bedding
Preparation of pavers

Suction: Soak porous pavers in water for half an hour and then drain until the surface water has disappeared.

Bedding

Use bedding methods and materials which are appropriate to the paver, the substrate, the conditions of service, and which leave the paver firmly and solidly bedded in the bedding material and adhered to the substrate. Form falls integral with the substrate.

Mortar beds

Either lightly dust the screeded bed surface with dry cement and trowel level until the cement is damp, or spread a thin slurry of neat cement, or cement-based thin bed adhesive, on to the tile back. Do not provide mortar after initial set has occurred.

Nominal thickness of 20mm for mortar bed unless noted otherwise on drawings.
Nominal thickness: 30 to 60 mm.

Bed thickness to suit the roughness of the back of the paver. If using split stone setts seek the advice of the supplier.

3.5 Movement joints

-Sometimes called expansion joints. Their purpose is to accommodate movement in the pavers or the substrate, or both. Movement may be caused by paver growth, substrate shrinkage, thermal expansion and contraction, and the like.

General

Provide movement joints in the following locations:

· Location:

· Over structural (isolation, contraction, expansion) joints.

· At internal corners.

· -Around the perimeter at abutments.

· At junctions between different substrates.

· To divide large paved areas into bays, maximum 5 m wide, maximum 16 m2.

· At abutments with the building structural frame and over supporting walls or beams where flexing of the substrate is anticipated.

The location and details of all movement control joints should be shown on the drawings.  Check the expected movement of structural joints with the structural engineer and ensure the joint width is > 4 times the anticipated movement. 

· Depth of joint: Right through to the substrate.

· Sealant width: 6 – 25 mm.

· Depth of elastomeric sealant: One half the joint width, or 6 mm, whichever is the greater.

Movement joint materials

Divider strip: A proprietary expansion joint consisting of a neoprene filler sandwiched between plates with lugs or ribs for mechanical keying. Set flush with the finished surface.

Proprietary slide plate divider strip: An arrangement of interlocking metal plates grouted into pockets formed in the concrete joint edges.

Sealant: Two-pack self-levelling non-hardening mould resistant, one-part silicone or polyurethane sealant applied over a backing rod. Finish flush with the tile surface.

Backing rod: Compressible closed cell polyethylene foam with a bond-breaking surface.

-Location: State here or refer to a Finishes schedule.

Divider strip:

· -Joint side-plate material: e.g. “Perforated brass angles”.

· -Joint fixing: e.g. “Mortar bed”.

Proprietary slide plate:

· Material: e.g. stainless steel.

· Insert colour: Nominate colour or omit if no insert.

-Sealant:

· -Type: e.g. “Polysulphide (two part)”. For major movement joints a proprietary system of sliding plates may be required.

· -Colour: State requirement if sealant is to be specially coloured.

Edit joint strip type as required.

3.6 Grouted and caulked joints
Grouted joints

Commence grouting as soon as practicable after bedding has set. Clean out joints as necessary before grouting.

Face grouting: Fill the joints solid and tool flush. Clean off surplus grout. Wash down when the grout has set. When grout is dry, polish the surface with a clean cloth.

3.7 Completion
Cleaning

Completion: Leave pavements clean on completion.

-Tile type: e.g. Stone type or product identifier. -Rely on approved samples for general quality compliance.

-Adhesive bedding: Specify the type, either generically, using the generic terms employed in the standards, or by a proprietary item designation. Delete if bedded in mortar.

-Grout:

-Type: e.g. “Cement-based proprietary grout.-
Slip resistance grade: Refer to Commentary

-Separation layer:

· -Type: e.g. “Building paper”, “Polyethylene film”, or “Bituminous felt membrane”.

Bedding:

· -Type: e.g. “Bedding mortar” or “Adhesives.” If “adhesive” it will be necessary to specify the type, either generically using the generic terms employed in the standards or by a proprietary item designation. Select either, or both if tiles are to be adhered over a cured mortar screed.

· -Thickness: Mortar beds laid over separation layers may need to be reinforced.

· -Reinforcement: Usually a light gauge galvanized steel mesh.

The impact insulation laboratory value should be the deemed to satisfy value nominated in the BCA. If the field test option is adopted the value for the impact insulation field test should satisfy the BCA.

Stone sealer: Select a product with a demonstrated ability to maintain slip resistance.
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