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1.



GENERAL Read with the General Requirements section, and all other contract documents.



1.1



Scope This section covers the requirements for adhesive fixed external tiling on walls up to 2.5m above floor level. It covers ceramic, homogenous or stone elements up to 300x300mmx20mm thick. Larger, mechanically fixed stone tiles are covered in section A1-60 ‘Stone Cladding’. For external tiling on floors refer to section A3-10 “Hardscape”. This document is supplementary to Section A1-80-2 of the NPQS and sets out Project Specific Data in the same clause headings as in the NPQS. All modifications and additions noted in this document take precedence over clauses noted in the NPQS.



1.2



Related Sections Read this work section in conjunction with the relevant requirements of the other work sections including the following:



1.3



A1-80-1



External Render



A1-80-3



External Painting and Coating



Standards Unless otherwise agreed by the SO, ensure all of the Works comply with the relevant requirements of the Standards and Codes listed below or referenced in the body of the Specification. Alternative Standards and Codes may be submitted to the SO, provided it can be demonstrated that the alternative Standards and Codes comply with the requirements of the standards specified. All Standards and Codes quoted are the current version, unless specific year references are noted. Singapore Standards SS 26



Portland cement (ordinary and rapid-hardening)



SS 31



Coarse and fine aggregates from natural sources of concrete



SS 32



Welded steel fabric for the reinforcement of concrete



SS 483



Ceramic Tiles – Definitions, Classifications, Characteristics and Marking



SS 485



Slip resistance classification of public pedestrian space surface materials



SS CP 68



Code of practice for ceramic wall and floor tiling



Other Standards ISO 10545



Ceramic tiles



BS EN 12004



Adhesives for tiles - Definitions and specifications



BS EN 13139



Aggregates for mortar



BS 4483



Steel fabric for the reinforcement of concrete



BS 5385: Part 3



Code of practice for the design and installation of ceramic floor tiles and mosaics
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1.4



BS 5385: Part 5



Code of practice for the design and installation of terrazzo tile and slab, natural stone and composition block flooring



BS 5980



Specification for adhesives for use with ceramic tiles and mosaics



ANSI A118.3



Specification for chemical resistant, water cleanable tile setting and grouting epoxy water cleanable, tile setting epoxy adhesive



ANSI A118.4



Specification for latex Portland cement mortar



ANSI A136.1



Organic adhesives for installation of ceramic tile



ASTM C920



Standard specification for elastomeric joint seal



Trade Preambles 1.4.1



Contractor’s Submissions



The intended types of applied tiled finishes for the project are described in clause 3.13.1 and locations are indicated in the drawings. Engage qualified and experienced personnel to carry out and submit the following items to the SO: 1.4.1.1



Develop all necessary details for the tiling layout on floor or walls based on the design drawings.



1.4.1.2



Submit the tiles, type of tile bedding, adhesive, sealant and grout. Submit technical details of the materials.



1.4.1.3



Submit suitable method of laying and fixing the tiles to meet with specified performance requirements.



1.4.1.4



Submit suitable proprietary product and supplier when called for.



1.4.2



Co-ordination with Other Works



Deleted: 3.1



Co-ordinate the tiling works particularly the interfacing with the following trades: a. External walls including masonry and windows b. Floor screeds and External plastering c. External service runs and outlets Liaise and coordinate with services engineer for location of all services buried beneath tiling. 1.4.3



Spare Materials



Deliver to site in strong protective packages marked for identification, and store where directed, components and materials for future replacement and repair. Refer to the PSD for the list. Provide the following spare material and store in an area agreed with the SO: Item



Quantity



Time Supplied



Box of tiles for each type used in the building



One for every 40 m²



At handover



Formatted: Hidden
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1.4.4



Warranty



Provide a five-year warranty in accordance with contract conditions for the bonding of tiles. 1.4.5



Maintenance Manual



Prepare and submit a maintenance/replacement manual covering all components and accessories. Refer to the General Requirements section, clause 1.4.8 for details. 1.4.6



Quality Control Plan



Prepare and submit a Quality Control Plan to the SO.
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2.



PERFORMANCE REQUIREMENTS



2.1



Contractor’s Brief When carrying out the proposals as set out in clause 1.4.11.4.1, take account of the following requirements: 2.1.1



Dead Loads



The self-weight and other associated dead loads of the complete tiling layer-tiles and sublayer are to be supported and transferred to the main building structure. 2.1.2



Floor loads



Take account of the schedule of imposed loads designed for the floors and walls as indicated in the engineer’s drawings. Also take cognisance and request from the engineer the likely concentrated load which will be imposed on the floors. Account for the dynamic effects of the imposed loads where applicable. 2.1.3



Slip Resistance



Comply with SS 485 for slip resistance requirements for public pedestrian surfaces. 2.1.4



Structural Movement and Movement Between Works by Others



Take into account, that the performance, appearance and proper functioning of the Works are not affected by any movements, settlement or deflection in the building structure which can reasonably be expected to occur. Also take into account the construction accuracy of works by others to which the tiling works are attached.
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3.



MATERIALS AND COMPONENTS



3.1



Types of Tiled Finishes Refer to the PSD for the types of tiled finishes for the project. External tiling for this project shall consist of the following: Tile Finishes Type: ET 1 Item



Product/Manufacturer/ Requirements



Tile



3.2



NPQS A1-80-2 Clause Ref. 3.2.1



Type



Ceramic wall tile



3.2.1



Size



50 mm x 200 mm



Base



Brick Wall / RC surface (column, stiffener, RC wall)



Adhesion method



Adhesive on base screed



Adhesive



Cementitious Adhesive



Joint width



3 mm



Grout



Proprietary sanded grout- black colour



3.9.1, 4.6, 4.7



Movement joint sealant



Required at 3 m intervals



4.5.1, 4.5.2



Skirting



Required – pre cast concrete skirting 150 mm high x 20 mm thk in wash aggregate finish.



Terminations



Stainless steel beads / mitre joints.



4.5.1



Water repellent



NA.



3.13



Tests certificates required



NA.



Formatted: Hidden



Tiles 3.2.1



Ceramic and Homogenous Tiles



Based on the description in clause 3.13.1, submit suitable product and supplier to the SO. 3.2.2



Stone Tiles



Refer to section A1-60 ‘Stone Cladding’, clause 3.3 for the procedures for selecting stones. 3.3



Sand Clean and graded natural sand shall comply with BS EN13139.



3.4



Cement Comply with SS 26.
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3.5



Adhesive 3.5.1



General



Comply with BS 5980 and BS EN 12004. Use adhesives strictly in accordance with manufacturers instructions. 3.5.2



Traditional Cement Mortar Mixed with Water



Premixed Bedding mortar Sand cement 1:2 with additive complying with SS 26 and SS 31. 3.5.3



Cementitious Adhesive



Mixture of hydraulic binding agents, minerals, polymeric and other organic additives. Thin set mortar to be mixed with water before use. Where used in wet areas consult manufacturers for recommendation and mix with latex admixture rather than water. Refer to drawings for areas defined as wet. 3.5.4



Latex Portland Cement Mortar



Modified Portland cement mortar with polymer additive suitable for use as thin bed mortar. Complying with BS EN 12004. Follow manufacturer’s recommendations for use. 3.5.5



Dispersion Adhesive



Use Ready-to-use mixtures. Do not use in wet areas. 3.6



Plaster and Render Substrate For requirement of plaster and render material refer to section A1-80-1 “External Render”, clause 3.0.



3.7



Slurry Stipple: As for spatterdash plus latex admixture to proportions recommended by manufacturer.



3.8



Spatterdash Spatterdash: 1-1.5 parts Portland cement to SS 26 to 2 parts clean sharp sand. Mix to a thick slurry and keep well stirred.



3.9



Grout 3.9.1



Joints to 3mm



Use proprietary unsanded grout with polymer additive and colouring pigment. Colour to the SO’s selection. 3.9.2



Joints 3-12mm



Proprietary sanded grout with polymer additive and colouring pigment. Colour to the SO’s selection.
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3.10



Sealant and Accessories 3.10.1



Sealant Deleted: 3.1



Refer to clause 3.13.1 for proprietary product selected for the project. 3.10.2



Joint Filler



Polyethylene rod. Submit proprietary product to the SO. 3.11



Waterproof Membrane Submit suitable product to the SO. Refer to section A2-30 clause 3.4 & 3.5 for requirements for external floor waterproofing. Refer to clause 3.13.1 for particular waterproofing product specified under the tiles if any.



3.12



Crack Control Reinforcement Type to be galvanised 25mm mesh centre, wire no less than 1.0 mm diameter to SS 32 or BS 4483.



3.13



Water Repellent Refer to PSD Clause 3.1 for proprietary product selected for the project.
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4.



WORKMANSHIP



4.1



General Be cognisant and take guidance from the Good Practice Guide issued by the Building and Construction Authority, Singapore in connection with ceramic tile, marble and granite finishing.



4.2



Preparation of Wall Substrate 4.2.1



New In-situ Concrete



Scrub with water containing detergent to ensure complete removal of mould, oil, surface retarders and other materials incompatible with the bedding. Rinse with clean water and allow to dry unless specified otherwise. 4.2.2



Hacking for Key



Roughen specified backgrounds thoroughly and evenly by removing the entire surface to a depth of 3 mm by pneumatic scabbling, bush hammering or abrasive blasting. Remove all dust and debris and wash clean before commencing tiling. 4.2.3



Spatterdash/Stipple Key Mixture



Apply spatterdash by throwing and stipple by brushing vigorously onto previously dampened background to a thickness of 3-5 mm and leave rough. Keep damp with fine water spray or by covering with polyethylene until set and allow to dry out slowly before applying bedding. 4.2.4



Smoothing Underlayment



Apply underlayment as recommended by the adhesive manufacturer. Apply to the base and allow to dry before fixing tiles. 4.3



Application of Water Repellent Comply strictly with manufacturer’s recommendations.



4.4



Fixing 4.4.1



Setting-out



Joints to be true to line, continuous and without steps. Joints on walls to be truly horizontal, vertical and in alignment round corners. Cut tiles/slabs to be kept to the minimum, as large as possible and in unobtrusive locations. Joints in walls and floors to be in alignment. Where positions of movement joints are not specified they are to be agreed with the SO. Before laying tiles obtain approval of setting out drawings as noted in 5.1.1.
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4.4.2



Fixing Generally



Check that there are no unintended colour/shade variations within the tiles for use in each area/room. Thoroughly mix variegated tiles. Check that adhesive is compatible with background/base. Use a primer where recommended by the adhesive manufacturer. Cut tiles neatly and accurately. Unless specified otherwise, fix tiles so that there is adhesion over the whole of the background/base and tile backs. Before bedding material sets make adjustments necessary to give true, regular appearance to tiles and joints when viewed under final lighting conditions. Clean surplus bedding material from joints and face of tiles without disturbing tiles. 4.4.2.1



Adverse Weather



Do not fix tiles in wet conditions. Comply with manufacturers' recommendations for maximum temperatures when using proprietary adhesives. Take adequate precautions to protect work from inclement weather, and premature drying out. 4.4.3



Fixing Wall Tiles



4.4.3.1



Thin Bed Adhesive - Ribbed



Apply 3 mm floated coat of adhesive to dry background in areas of approximately 1 m², then trowel to a ribbed profile using the recommended notched trowel. Press tiles firmly into adhesive with a twisting/sliding action. 4.4.3.2



Thin Bed Adhesive - Solid



Apply floated coat of adhesive to dry background in areas of approximately 1 m² and comb the surface with the recommended solid bed trowel. Apply thin even coat of adhesive to backs of dry tiles. Press tiles onto bedding with twisting/sliding action to give finished bed thickness of not more than 3 mm. 4.4.3.3



Thick Bed Adhesive



Apply floated coat of adhesive to dry background and comb the surface with the recommended solid bed trowel. Fill any keys and apply thin even coat of adhesive over the entire back of each tile. Press tiles onto bedding with twisting/sliding action to give finished bed thickness within the range recommended by the manufacturer. 4.4.4



Checking Tile Adhesion



As work proceeds and before the bedding has set, carefully remove random tiles to verify that there is the specified adhesion. Remove the initial adhesive, butter the removed tiles with fresh adhesive and refix. 4.4.5



Tolerance



4.4.5.1



Flatness/Regularity of Tiling



Sudden irregularities not permitted. When checked with a 2 m straightedge with 3 mm thick feet at each end, placed anywhere on the surface, the straightedge shall not be obstructed by the tiles and no gaps shall be greater than 6 mm.
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4.4.5.2



Level of Tiling Across Joints



Maximum deviation between tile or slab surfaces either side of a joint, including movement joints to be: a. 1 mm for joints less than 6 mm wide. b. 2mm for joints 6 mm or greater in width.



4.5



Sealant 4.5.1



Sealant Movement Joints with Metal Edgings



Edging material: Grade 1.4403 stainless steel Size: Submit to the SO. Fixing: Bed in 1:3 cement/sand to exact finished level of floor. Fix securely to base with stainless steel screws Take into account, that joints coincide with any movement joints in the base. Joint width: 12mm Prepare joints and apply sealant as manufacturers instructions. 4.5.2



Sealant Movement Joints Through Wall Joint



Take into account, that joints extend through tiles and bedding to substrate and that they coincide with any movement joints in the substrate. Refer to clause 3.13.1 for Joint width, sealant and sealant colour. 4.6



Grouting Grout tiles as soon as possible after bedding has set sufficiently to prevent disturbance of tiles. Take into account, that joints are 6 mm deep (or the depth of the tile if less), and are free from dust and debris. Fill joints completely, tool to an approved profile, clean off surface and leave free from blemishes. Polish wall tiling with a dry cloth when joints are hard. Check the potential risk of staining by applying the grout to a few tiles in a small trial area. If discolouration occurs apply a protective sealer to the tiles and repeat the trial.



4.7



Coloured Grout Check the potential risk of staining by applying the grout to a few tiles in a small trial area. If discolouration occurs apply a protective sealer to the tiles and repeat the trial.



4.8



Protection/Completion 4.8.1



Protection Generally



Adequately protect and keep clean all completed areas. Clean off any droppings immediately.
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5.



VERIFICATION AND SUBMISSION



5.1



Submissions 5.1.1



Submissions



Include in construction program, event for submission of the following information: a. Where requested supply the name of the stone and tile manufacturer and other components, include of copies of technical data relating to each of the tile types. Refer to A1-60 for the tests to be selected for the selection of stone. b. Information of current or completed similar jobs during the previous 5 years and details of Quality Control Procedures adopted.



5.1.2



Works Submissions



5.1.2.1



General



Submit the following to the SO prior to the preparation of detailed shop drawings: a. Copies of technical certificates setting for each tile bedding mortar, tile type, adhesive, admixture and component b. Means of accommodating movement in the tiles and substrate. c. Specimen of warranty d. Drawing list setting out the drawings to be prepared. 5.1.2.2



Shop Drawings



Prepare shop drawings, which shall include: a. Drawings are to show all tiles on elevation and floor plans at 1:20 with movement joints, falls, service outlets and termination details. b. Details of tiles junctions at all terminations, junction with drainage outlets, skirting and any other element puncturing the tiles Do not commence fabrication works until shop drawings have been reviewed and permission to proceed has been obtained from the SO. 5.1.3



Certification of Materials



Provide the SO with certification from the manufacturer of the following materials/ components, a.



Tiles



b.



Adhesive



c.



Sealant



5.1.4



Maintenance Submissions



Include the following information in the maintenance manual and logbook. a. Maintenance requirements for grout and sealant and tile cleaning. 13 Version 1.0
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5.1.5



Warranty



Submit the warranty upon completion of the works. 5.1.6



Quality Control Plan Submission



Prepare and submit a quality control plan to the SO prior to starting tiling work. 5.2



Mock-ups and Samples 5.2.1



Samples Required



Refer to the PSD for requirement to submit samples. Where required submit the following: a. At tender stage three samples of each tile. b. Samples for testing at any time as requested by the SO. Deleted: / is not



Submission of samples is required for this project. 5.2.2



Mock-ups



A wall approximately 3mx2.4m (location to be agreed with the SO) to be tiled including termination at head, skirting, movement joint and drainage outlet. Do not undertake any more internal wall or floor tiling until the SO has approved the mock-up. The mock-up may form part of the final building, if not it is to be retained until the SO agrees for its removal. Refer to the PSD for any additional requirements of mock-up. Provide additional mock-ups for the project as follows: Mock-up



Additional Requirements



Due Date



2.1 m high x 3 m



Tile round corner of wall.



1 month from date of sub contract award, at least 6 month before end of contract period. Formatted: Hidden



5.3



Tests 5.3.1



Schedule of Tests



Where requested in the PSD undertake the following tile tests. The following tests are required for the project. Test



Requirement * (Yes/No)



Dimensional Tolerances



No



Straightness of Sides



No



Rectangularity



No



Reference
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Flatness of Surface



No



Surface Condition



No



Crazing Resistance



No



Modulus of Rupture



No



Scratch Hardness of Surface



No



Resistance to Acids and Alkalis



Yes



Water Absorption



Yes



Colour Fastness and Lightfastness



Yes



Reverse Staining



Yes



Stain Resistance



Yes



Moh’s Scale



ISO 10545-14



Formatted: Hidden



Provide certificates by a test laboratory accredited under SINGLAS to cover the following as described in SS 483: a.



Dimensional tolerances



b.



Straightness of sides



c.



Rectangularity



d.



Flatness of surface



e.



Surface condition



f.



Crazing resistance



g.



Modulus of rupture



h.



Scratch hardness of surface (Moh’s scale)



i.



Resistance to acids and alkalis



j.



Water absorption



k.



Colour fastness and lightfastness



l.



Reverse staining



m. Stain resistance, method as ISO 10545-14, stain resistance to be Class 3 Submit the test certificate to the SO prior to bulk ordering. Tiles which do not comply are to be rejected, laid tiles which do not comply are to be hacked up and replaced.
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