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Part-1 GENERAL
  01 Abbreviations
(1) Abbreviations used in this Specification shall have the following meanings :

ASTM : American Society for Testing and Materials
BS : British Standard
DFT : dry film thickness
OPC : ordinary Portland cement
PVC : polyvinyl chloride
R-value : equivalent air layer thickness
SD-value : water vapour diffusion resistance
SBR : styrene butadiene rubber
UV : ultra violet
NABL: National Accreditation board for testing & calibration
(2) Abbreviations of units of measurement used in this Specification shall have the                                      following meanings:
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(3) Scope
1. Work under this section includes moisture testing and surface preparation of substrates as required for acceptance of paint, including cleaning,  crack repair, patching, caulking, and making good surfaces and specific pre-treatments, sealing, and priming of surfaces .

2. Section includes all labour, materials, tools and other equipment, services and supervision required to complete all exterior and interior painting and decorating work including grooves – all as indicated on Finish Schedules and to the full extent of the drawings and specifications.

3. Work under this contract shall also include, but not necessarily be limited to:

a. Surface preparation of substrates as required for acceptance of painting, including   cleaning, crack repair, patching, caulking, and making good surfaces and areas,

b. Re-painting of existing surfaces and finishes when adjacent to new painting work (where applicable) including surface preparation, prime and finish coats.

c. Provision of safe and adequate ventilation as required, where toxic and/or   volatile / flammable materials are being used.
d. Provision of temporary light, scaffolding and platforms, housekeeping services as required.

e. Survey of the condition of substrates, correction of defects and deficiencies in substrates which may adversely affect painting work and compliance to contract specifications, preparation of surfaces to receive paint and finishes under this section of work.
f. The paint thickness, number of coats etc. mentioned in the BOQ for each    location/ paint system are indicative only & the vendors are deemed to have reviewed the site condition (survey) and verified with all the component Suppliers/manufacturers specified & should warrant to the client that all the methods, paint system thickness & works as stated in the BOQ and specifications are entirely aesthetically fit for architectural intent. 

g. Refer to specification for details /description as BOQ is not fully descriptive & only for quantification & payment purpose.

h. Any undulations of concrete surface observed during survey which are likely to affect the paint finish shall be informed by the painting contractor to the project director at least 2 weeks in advance, subsequently the civil contractor will make good the surface within the tolerance limit. However in areas where it is pre agreed by the  vendor to give a level finish without any visible undulations it is deemed that the vendors have reviewed the site condition(survey) and verified with all the component Suppliers/manufacturers and proposed/ vetted the paint system to be used in these areas.
i. The specifications stated herein are sufficient to meet the performance/output criteria in the preliminary opinion of the Owner’s technical team – however, the Contractor should independently verify the said specifications and their suitability to meet the desired performance/output criteria/ warranties and guarantees as specified elsewhere in the tender documents prior to the submission of its bid. The Contractor shall be solely responsible for ensuring that all material and equipment used for the purposes of this contract are suitable to meet the performance/output criteria specified in the tender/contract document. Any upgradation in the specifications of the material or equipment (from what is stated in the specifications attached to this tender/contract) which is required to meet the specified performance/output criteria shall solely be in the contractor’s scope and the Owner shall not be responsible for payment of any escalations for the same.
Part-2 Submissions
02 Supply of information

Prior to the Engineer giving approval of a particular paint type, the Contractor shall supply  information which will satisfy Clauses 03 to 11, and independent test certificates from a NABL or similar accredited laboratory, traceable to the paints proposed, demonstrating that they comply with the requirements of this Specification. The Contractor shall also supply information on the surface finish, colors, chemical properties, weathering resistance under exposure to sunlight, previous and existing applications of the paint in Mumbai. All such information shall be independently verified; any tests or case histories on structures shall have been witnessed by an independent, accountable third-party such as a NABL accredited laboratory.
03 Coding System 

All primers, paints and solvents to be used in the works shall be identified by a unique coding system, relating to the batch of raw materials from which the product was manufactured and the date of manufacture.

04 Storage Life 
Storage life shall normally be a minimum of one year. If the storage life is known to be shorter, the expiry date must be marked on the container prior to dispatch from the manufacturer’s factory.

05 Method of using paint component

Preparation and application techniques for all components of the paint system shall be stated. This information shall include the methods of mixing to be used and the maximum dilutions, if any, by solvents or water.
06 Surface preparation of concrete

Recommendations for preparing the surfaces of concrete shall be given, including the following: 
(a) the minimum age,

(b) the maximum moisture content and measuring method,

(c) the equipment to be used for preparing the concrete surface, and

(d) the materials suitable for filling defects in the concrete.

        07 Dry film thickness and coverage

The minimum and maximum DFT limits for each component of the paint system shall be given for a temperature of 27°C. The corresponding coverage in L/m2 shall be quoted for prepared concrete surfaces typical of low strength (Grade 20) and high strength (Grade 40) concrete cured under site conditions, in order to achieve recommended DFT values
08 Over coating
Drying and over coating times of the pretreatments and coats of the paint system shall be given for  temperature of 27°C and a relative humidity of 80 + 5 %. Information should also be given on the limit of temperature and humidity at which painting work should cease.

09 Physical properties

All components of the paint system shall be capable of unique identification such that any substitution, dilution or adulteration of the paint can be identified. The Contractor shall provide test data and

methods of test for the following properties of each applicable primer, paint and solvent used in the system :

(a) specific gravity,

(b) volume of solids,

(c) viscosity,

(d) fineness of pigment grind,

(e) infra-red spectography,

(f) pyrolysis gas chromatography of the binder,

(g) ash content at 450µC.

10 Durability

1.  The suitability of the coating for application on damp, alkaline,cement-based materials shall be stated.

2. The decorative life of the paint shall be stated, in terms of the colour-fastness of the finish coat and resistance to chalking, loss of gloss and atmospheric dirtying.

3. The life of a paint system prior to the need for recoating shall be at least 10 years. Examples shall be cited of where the paint system has achieved this life.

4. The paint system shall be capable of withstanding cleaning with hot water (in the range between 40°C and 50°C), detergent and scrubbing action without losing adhesion, softening or changing in colour or gloss.

11 Health and safety
1.  The Contractor shall supply health and safety data relating to the storage and application of all components of the paint system. As a minimum, the check list contained in Table1 shall be completed.

2. The effects of solvent and vapor build-up on the environment in the vicinity of the paint applicator shall be monitored, and the loss of volatiles per unit area of paint in terms of minimum air exchange rates in confined areas shall be determined.

3. The in-service performance of the paint under conditions of fire shall be given, making particular reference to the surface spread of flame, and the toxicity and opacity of combustion products.

4.  The Contractor shall also supply information on the long term effects of volatile or leachable components of the paint system upon the environment, with particular reference to leachable heavy metal

contents such as mercury based algicides or lead driers.

Table 1 : Check list of health and safety information

	PRODUCT NAME

	USES

	COMPOSITION

	PHYSICAL AND CHEMICAL PROPERTIES

	HEALTH HAZARDS

	FIRE HAZARDS

	STORAGE PRECAUTIONS

	TRANSPORT PRECAUTIONS

	HANDLING/USE PRECAUTIONS

(including advice on personal protective equipment)

	DISPOSAL PRECAUTIONS

	EMERGENCY ACTION Fire, spillage, first aid

	ADDITIONAL INFORMATION Ecological hazards

Relevant regulations

Advice to Occupational Medical Officers References

	NAME, ADDRESS AND TELEPHONE NUMBER OF SUPPLIER

	REFERENCE NUMBER, DATE OF ISSUE


12 Maintenance 

1.  The Contractor shall provide information on the methods of preparation to be used in the event that recoating of the painted surface is required.

2. The Contractor shall state which types of paint, other than the original product, are compatible with the finish coat for recoating purposes.

3. The Contractor shall provide information on the technique which can be used to repair local damage to the coating, with particular reference to colour and gloss matching of finish coats applied after a time lapse of 5 years.
4. The Contractor shall provide information on the most appropriate techniques for cleaning of the finish coat to remove surface soiling, with particular reference to ease of removal of graffiti or glued posters, where possible, without damage to the existing finish.
A. General submittals

1. All submittals shall be in accordance with the requirements of Part-2 clause no 02 to 12
2. If requested, submit a list of all painting materials to the Architect/Consultant for review prior to ordering materials. If requested, provide an invoice list of all paint materials ordered for project work to EIC indicating manufacturer, types and quantities for verification and compliance with specification and design requirements.

3. Submit two sets of Material Safety Data Sheets (MSDS) prior to commencement of work for review and for posting at job site as required.

4. If requested, submit work schedule for various stages of work when painting occupied areas for the Consultant’s review and Owner’s approval.

5. At project completion provide an itemized list complete with manufacturer, paint type and color coding for all colors used for Owner’s later use in maintenance.

6. At project completion provide properly packaged maintenance materials as noted herein and obtain a signed receipt.

B. Quality assurance
1. This Contractor shall have a minimum of five (5) years proven satisfactory experience and shall show proof before commencement of work that he will maintain a qualified crew of painters throughout the duration of the work. When requested, Contractor shall provide a list of the last three comparable jobs including, name and location, specifying authority / project manager, start / completion dates and value of the painting work.

2.  Only qualified journeypersons shall be engaged in painting & decorative works.
3. All paint manufacturers and products used shall be as listed under the Approved Product List Jotun/Akzonobel/Asian paints/ Sherwyn Williams.
4. All painting work shall be inspected by EIC. The painting contractor shall provide a copy of the project painting specification, plans and elevation, section drawings (including pertinent details) as well as a Finish Schedule prior to commencement of work.
5. All surfaces requiring painting shall be inspected by the Painting vendor & shall notify the EIC & civil contractor in writing of any defects or problems, prior to commencing painting work.
6. Where “special” painting, coating system applications (i.e. non listed products or systems) are to be used, the paint or coating manufacturer shall provide as part of this work, certification of all surfaces and conditions for specific paint or coating system application as well as on site supervision, inspection and approval of their paint or coating system application as required at no additional cost to the Owner.

C. Sample & mock ups
       1.    When requested by the Architect/Consultant provide duplicate minimum 300 mm     (12”) square samples of surfaces or acceptable facsimiles requested painted with specified paint or coating in colors, gloss /sheen and textures required to standards as specified in contract for review and approval. When  approved, samples shall become acceptable standard of quality for appropriate on-site surface with one  of each sample retained on-site.
        2.    When requested by the Architect/Consultant, prepare and paint designated     surface, area room or item (in each color scheme) to requirements specified herein, with specified paint or coating  showing selected colors, gloss / sheen, textures and workmanship to standards as specified in contract for review & approval. When approved, surface, area, room and/or items shall become acceptable standard of finish quality & workmanship for similar on-site work.

       3.    For intersection of two paints vendor to show mock up for architect review before proceeding for complete works.
D. Product delivery, storage and handling
1. Deliver all painting materials in sealed, original labeled containers bearing manufacturer’s name, brand name, type of paint or coating and color designation, standard compliance, materials content as well as mixing and/or reducing and application requirements.

2. Store all paint materials in original labeled containers in a secure (lockable), dry, heated and well ventilate single designated area meeting the minimum requirements of both paint manufacturer and authorities having jurisdiction and at a minimum ambient temperature of 450F (70C). Only material used on this project to be stored on site.

3. Where toxic and/or volatile / explosive / flammable materials are being used, provide adequate fireproof storage lockers and take all necessary precautions and post adequate warnings (e.g. no smoking) as required.

4. Take all necessary precautionary and safety measures to prevent fire hazards and spontaneous combustion and to protect the environment from hazard spills. Materials that constitute a fire hazard (paints, solvents, drop clothes, etc.) shall be stored in suitable closed and rated containers and removed from the site on a daily basis.

5. Comply with requirements of authorities having jurisdiction, in regard to the use, handling, storage and disposal of hazardous materials.

E.Scheduling
1. Schedule painting operations to prevent disruption of and by other trades.
2. Schedule painting operations in occupied facilities to prevent disruption of occupants in and about the building. Painting shall be carried out [after facility working hours] [during silent hours] [on weekends] in accordance with Owner’s operating requirements. Schedule work such that painted surfaces will have dried before occupants are affected. Obtain written authorization from Owner for changes in work schedule.
F. Project / site requirements
1. UNLESS specifically pre-approved by the specifying body and the applied product manufacturer, perform no painting or decorating work when the ambient air and substrate temperatures are below 50°F (10°C) for both interior and exterior work.

2. Perform no exterior painting work unless environmental conditions are within paint manufacturer’s requirements or until adequate weather protection is provided. Where required, suitable weatherproof covering and sufficient heating facilities shall be in place to maintain minimum ambient air and substrate temperatures for 24 hours before, during and after paint application.

3. Perform no interior painting or decorating work unless adequate continuous ventilation and sufficient heating facilities are in place to maintain ambient air and substrate temperatures above minimum requirements for 24 hours before, during and after paint application. Provide supplemental ventilating and heating equipment if ventilation and heating from existing system is inadequate to meet minimum requirements.

4. Perform no painting or decorating work when the relative humidity is above 85% or when the dew point is less than 5°F (3°C) variance between the air / surface temperature.

5. Perform no painting or decorating work when the maximum moisture content of the substrate exceeds  12 % for plaster and gypsum board.

6. Conduct all moisture tests using a properly calibrated electronic Moisture Meter, except test concrete floors for moisture using a simple cover patch test.

7. Test concrete, masonry and plaster surfaces for alkalinity as required.

Note: Concrete and masonry surfaces must be installed at least 28 days prior to painting and must be visually dry on both sides.
8. Apply paint only to dry, clean, properly cured and adequately prepared surfaces in areas where dust is no longer generated by construction activities such that airborne particles will not affect the quality of finished surfaces.

9. Perform no painting or decorating work unless a minimum lighting level of 323 Lux (30 foot candles) is provided on surfaces to be painted or decorated. Adequate lighting facilities shall be provided by the painting Contractor.

G. Maintenance materials
1.  At project completion provide [4 liters (1 gallon) of each type and color of paint from same production run (batch mix) used in unopened cans] [full unopened cans of surplus paint], properly labeled and identified for Owner’s later use in maintenance. Store where directed.

H. Waste management and disposal
1. Paint, stain and wood preservative finishes and related materials (thinners, solvents, etc.) are regarded as hazardous products and are subject to regulations for disposal. Obtain information on these controls from applicable [Provincial] [State] [Local] government departments having jurisdiction.
2. All waste materials shall be separated and recycled. Where paint recycling is available, collect waste paint by type and provide for delivery to recycling or collection facility. Materials that cannot be reused must be treated as hazardous waste and disposed of in an appropriate manner.
3. Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and containers, in containers or areas designated for hazardous waste.
4. To reduce the amount of contaminants entering waterways, sanitary/storm drain systems or into the ground the following procedures shall be strictly adhered to:
a.  Retain cleaning water for water-based materials to allow sediments to be filtered out. In no case shall equipment be cleaned using free draining water.

b.  Retain cleaners, thinners, solvents and excess paint and place in designated containers and ensure proper disposal.

c. Return solvent and oil soaked rags used during painting operations for contaminant recovery, proper disposal, or appropriate cleaning and laundering.
d. Dispose of contaminants in an approved legal manner in accordance with hazardous waste regulations.
e. Empty paint cans are to be dry prior to disposal or recycling (where available).
f. Close and seal tightly partly used cans of materials including sealant and adhesive containers and store protected in well ventilated fire-safe area at moderate temperature.
5. Set aside and protect surplus and uncontaminated finish materials not required by the Owner and deliver or arrange collection for verifiable re-use or re-manufacturing.
I. Warranty
          Include paint materials & application warranty for the period of minimum 10 years.  Vendor to submit (draft copy) of warranty along with bid for approval of client. Warranty should cover minimum following elements:
           1. Water resistance
           2. Antifungal/algae

           3. Ant peeling/flaking

           4. Anti-fading

           5. Anti-carbonation

* Water Proofing – 05 years wherever specially treated as required and specified in BOQ.

J. Responsibility unaffected by approval

          Approval by the EIC/employer representative shall not relieve the contractor of any of his responsibilities under the contract.

Part-3 GENERAL CONCRETE COATING REQUIREMENTS
13 Surface preparation for uncoated concrete

1. Surfaces to receive coatings shall be sound, free from laitance and contamination such as oils and greases, and shall be at least 28 days old.

2. The concrete surface shall be prepared by high pressure jetting with potable water, either with or without added abrasive, wire brushing or by other means approved by the Engineer, to provide a strong, hard surface.
3. Areas of contamination shall be removed by the use of appropriate solvents, followed by thorough cleaning of the concrete with potable water.

4. Shrinkage cracks of width less than 0.3 mm, blow holes or other defects in the finished concrete surface shall be filled with a levelling compound compatible with the paint system to be applied; the compound shall be knifed into defects and tight-trowelled to remove all surplus materials.

5. Shrinkage cracks of width greater than 0.3 mm shall be sealed by resin injection, and movement joints shall be provided at joints between concrete and blockwork as instructed by the Engineer.
   6. The prepared surface shall be protected against contamination when it is to be left for periods of more than one week before coating.

14 Surface preparation for painted concrete


1. The adhesion of existing paint layers to the concrete surface shall be evaluated initially by a cross-cut test, in accordance withAppendix15.

2. Measurements of cross-cut adhesion shall be made in sufficient numbers to represent one reading per 10m2 of coated surface for the first 100m2evaluated, then three readings per 100m2thereafter.

3.The adhesion of existing paint shall be deemed to be satisfactory provided 75% of the cross-cut surface remains attached to the concrete and provided the surface is free from cracking, blistering or heavy chalking.

   4. Compatibility tests shall be undertaken to establish whether the new paint will bond to the  existing paint. A trial area of 5m2 shall be used, cleaned in accordance with Clause13(2), and the paint system applied in accordance with the manufacturer’s instructions. Records of actual coverage rates used on the trial area shall be made available to the Engineer. After 14 days, pull-off tests shall be made in accordance with Appendix8. The DFT shall also be determined for each paint layer, to be tested by a travelling microscope in a manner similar to that stated in Clause 1.3(6) at Appendix 1.
   5.  Failure to satisfy the requirements of Clause14(3) or 14(4) will mean that the existing coatings  must be removed by using hot air or chemical strippers, and the surface finished by high pressure water jetting with or without abrasive added, in accordance with Clauses13(2) to 13(6).
15 Coating application for dry concrete surface

1. All concrete surfaces to receive paint shall be dry at the time of application. Sufficient drying time shall be allowed either after construction or after wet preparation methods, to satisfy either one of

the following requirements :

(a) Moisture meter readings is consistently less than 5%.

(b) There is no moisture retained behind a 1m x 1m polythene sheet, taped securely onto the concrete surface to form a seal for 24 hours.

(c) Internal humidity measurements within the concrete is 75% when measured by Sereda probe or other methods approved by the Engineer.

2. Prior to applying the paint, a test area shall be prepared on the structure to be painted, except where a compatibility test has already been undertaken in accordance with Clause 14(4). The complete paint system shall be applied in accordance with the manufacturer’s instructions, including any primers and undercoats, to an area of not less than 5m2.

3. The actual consumption in L/m2of the various coats of the paint system shall be recorded in the trial area, in order that due allowance may be made for rough, irregular or exceptionally absorbent concrete.

4. When the paint system has cured for 14 days, a test of surface adhesion shall be made in accordance with Appendix 8. The average bond of 3 dollies to the concrete, via the completed coating system, shall be satisfactory. A core sample shall be taken from the test area for measurement of the DFT. Should the minimum and mean DFT values of the core sample be less than those specified, the coverage rates for the paint shall be proportionally increased for the duration of the Contract.

5. If the bond strength results are not satisfactory, the concrete surface shall be cleaned using high pressure water jetting in accordance with Clause13(2), followed by re-application and re-testing of the coating in accordance with Clauses15(1) to 15(4).

6. Coatings shall only be applied during favorable weather periods, when rainfall is not expected for the following 12 hours.

7. The dew point shall be at least 50C lower than the temperature of the concrete surface before painting commences.

8. Painting using water based paints shall not commence whilst the relative humidity is above 85% or where it may be expected to exceed 90% during the 12 hour curing period.
9. Primers, undercoats and finish coats may be applied in accordance with the manufacturer’s instructions using brush, roller, spray or other technique to achieve the desired surface finish. Brush application of primers is the preferred method, working the paint into the concrete pores.

10. Where brush or roller techniques are used, the brushes or roller heads shall be used for the day only and then discarded. The equipment shall not be cleaned for re-use.

11. Where spray equipment is used, all cleaning fluid shall be purged from the equipment using undiluted paint prior to painting. All contaminated paint used for purging equipment shall be discarded and shall not be used in the works.

12. Except where airless spray equipment incorporating a nozzle mixing device is employed when two-component materials are used, each component shall be thoroughly stirred before mechanical mixing of the whole units together; part batches shall not be used.

13. For multiple coat applications, the manufacturer’s stated minimum and maximum overcoating times for the prevailing weather conditions shall not be breached, and successive coats shall have slightly different colour shades to assist in achieving uniform coverage.
16 Coating application for damp concrete surface
1. Paint for application onto damp concrete surfaces shall be specifically formulated for tolerance to moisture during application, for cure and in service.
Note-1
Severe drying can be taken to be a wind velocity of 3 m/s at 27 ± 20C and 60 ± 5% relative humidity for 6 hours.

Note-2
The frequency of carrying out the quality control tests listed at Appendix 13 depends on the size of the protective coating contract or when the quality of the coating materials are suspected to have been changed.

The frequency of carrying out wet film thickness test is not fixed and is performed as required by the contractor and/or engineer to ensure adequate film thickness has been applied.

The frequency of testing of dry film thickness of the protective coating by an approved laboratory is normally 1 per 500 square metres of applied coating.

The tests outlined in Appendix 13 are used as quality control tests to compare the properties of the coatings samples before and during coating works. The basic acceptance criteria is that the average of the results from an individual test is equal to the properties measured before the coating work and is 

within the agreed standard deviation which may be obtained from the coating suppliers.

Responsibilities for tests and test results representation need to be specified in the Contract, e.g. 3 pull-off tests to form a sample set and one sample set per 500 m2 of applied coating or per production of one continuous application shift, whichever is less.

The bond strength measured from a site test is normally slightly lower than that obtained from a laboratory test. However, the acceptance criterion of average bond strength being above 1.2MPa mentioned in Clause 8.5(7) at Appendix 8 should not be relaxed as this should be achievable for coatings applied properly.

2. All concrete surfaces to receive paint shall be surface-dry at the time of application, including any cracks or other defects that may hold water. The concrete surface shall leave no mark when a sheet of pale blue blotting paper is pressed uniformly onto the concrete.

3. Where the requirements of Clause16(2) cannot be satisfied, temporary protection shall be provided to encase the concrete and paint applicator and prevent moisture penetration, ensuring adequate ventilation is provided.

4. The paint shall be applied in accordance with Clauses15(2) to 15(13).

5. Deposits of salt crystals which collect on coated surfaces must be washed off with potable water and the surface allowed to dry, prior to applying further coats of paint.

17. Paint Finish

All paints shall be free from cracking, wrinkling or other defects when exposed to severe drying conditions.

18. Quality Control On Site
1.Prior to commencing painting works, the Contractor shall provide samples of all paints to be used of not less than one litre each in sealed containers, for testing by the Engineer, on each delivery of paint to site.

2. During the execution of the painting works the Engineer shall randomly select samples of paint for comparison with the initial samples in accordance with the methods stated in Appendix13.

3. The Contractor shall store all empty paint tins which have been used in the Works, along with site delivery tickets, for inspection by the Engineer who shall then authorize disposal of the tins.

4. For coatings subject to aggressive liquids, there shall be no signs of defects, such as pin-holes, cracking and blistering, on the surface. The electrical continuity of the coating shall be measured in accordance with Appendix14, if instructed by the Engineer.

5. Areas of coating which do not comply with the specified minimum DFT shall have a further coat applied to make good the deficiency. Where the manufacturer’s maximum overcoating time has been exceeded, the surface shall be lightly roughened in accordance with the manufacturer’s recommendations prior to paint application.

6. The adhesion of the coating to the concrete shall be checked at randomly selected locations by the cross-cut test in accordance with Appendix15. Should low adhesion be found, defined as more than 25% of the coating being pulled away, further investigation by dolly pull-off testing is required.
Part-4 SPECIFIC REQUIREMENTS FOR CARBONATION RESISTANCE

19. New Construction and Older Construction

1. The carbon dioxide diffusion resistance of the paint system, measured in accordance with Appendix2, shall be expressed in terms of an R-value.

2. The required minimum R-value for the paint system shall be as per following:
(R-value to be calculated as per grade of concrete at different location in co-ordination with EIC)
a. New construction
	Concrete
Grade
	R-Value
(m)

	15
	150

	20
	100

	25
	50

	35
	25

	45
	25


The R-values quoted are designed to prevent the carbonation front reaching the steel reinforcement in a 60 year life cycle, assuming the cover is not less than 25 mm. Where the cover is less than 25 mm, the R-value may need to be increased to achieve the 60 year life.
b. Older construction

	Concrete
Grade
	R-Value
(m)

	15
	300

	20
	300

	25
	200

	35
	100

	45
	25


The R-values for old concrete have been calculated for a 5 year old structure, carbonating rapidly. The R-value should limit further carbonation of the concrete from its present level (x mm) to (x + 5 mm) in a further 55 years.
3. The DFT used to calculate the R-value for the paint system shall be the minimum DFT to be achieved in service. The target mean DFT shall be greater than the minimum DFT by 33%.

4. The paint shall be applied in two coats. The minimum DFT shall be not less than 150µm.

5. The SD value of the paint system at the mean DFT shall not exceed 4m equivalent air layer resistance and shall be measured in accordance with Appendix1.

6. The adhesion of the paint system, measured in accordance with Appendix8, shall be satisfactory.

7. The paint system shall not support algal growth, when measured in accordance with Appendix12.

8. Water uptake by the paint system shall be zero when measured in accordance with Appendix10

9. The requirements of Clauses 19(2) and 19(6) shall also be satisfied after 4000 hours artificial weathering in accordance with Appendix3.

20. Back Pressure Acting On Coatings

1. The requirements for paints applied to new concrete or to old concrete shall be in accordance with Clause 19, except as stated in Clauses 20(2) and 20(3).

2. The SD of the paint system shall not exceed 4m equivalent air layer resistance at the maximum DFT, measured in accordance with Appendix1. The maximum DFT shall not be greater than 1.5 times the target mean DFT.

3. The water permeability measured in accordance with Appendix7, Clause7.5(2), shall classify the coating system as resistant at the recommended thickness.

Part-7 SPECIFIC REQUIREMENTS FOR ACTIVE/DYNAMIC CRACK BRIDGING RESISTANCE

28. Concrete Subject to Active Cracks

In addition to the requirements of Clauses 19 and 20, paints for application onto concrete with active cracks shall comply with the following :

a) The paint system shall not fail under 1000 cycles of flexure, when tested in accordance with Appendix6 at temperatures of 50 C and 270 C at the minimum DFT.

b) The paint system shall not fail in accordance with Clause28(a) after being subjected to artificial weathering for 4000 hours to Appendix3 at the minimum DFT.

Part-6 Products
22 Materials
1. Only materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, etc.) listed in the latest edition of the manufacturer for each system used.
2. Please refer to paint system description below for detailed description of paints.
Paint system descriptions

	PAINT SYSTEM-1

	COMPONENT
	PARTICULARS
	NO OF COATS
	AVG THICKNESS
	APPLICATION TOOL

	PRIMER
	ALKALI RESISTANCE PRIMER JOTUN OR EQUIVALENT
	1
	25 MICRONS
	GRIPPEN ROLLER

	TOUCH UP PUTTY
	DURASHIELD DURA PUTTY  FINE-JOTUN OR EQUIVALENT
	TOUCH UP
	 
	PUTTY PATRA

	TOPCOAT
	JOTASHEILD COLOURXTREME SILK-JOTUN OR EQUIVALENT
	2
	60 MICRONS
	GRIPPEN ROLLER OR BRUSH

	APPROXIMATE TOTAL PAINT THICKNESS
	85 MICRONS


23 Equipment
1. Painting and Decorating Equipment: to best trade standards for type of product and application.

2. Spray Painting Equipment: of ample capacity, suited to the type and consistency of paint or coating being applied and kept clean and in good working order at all times.
24 Mixing and tinting
1. Unless otherwise specified herein or pre-approved, all paint shall be ready-mixed and pre-tinted. Re-mix all paint in containers prior to and during application to ensure break-up of lumps, complete dispersion of settled pigment, and color and gloss uniformity.

2. Paste, powder or catalyzed paint mixes shall be mixed in strict accordance with manufacturer's written instructions.

3. Where thinner is used, addition shall not exceed paint manufacturer's recommendations. Do not use kerosene or any such organic solvents to thin water-based paints.

4. If required, thin paint for spraying according in strict accordance with paint manufacturer's instructions. If directions are not on container, obtain instructions in writing from manufacturer and provide copy of instructions to Consultant.
25 Finish and colors
1. Unless otherwise specified herein, all painting work shall be in accordance with Grade finish requirements

as per approved sample for project by architect.

2. Colors shall be as selected by the Architect from a manufacturer’s full range of colors. [Refer to Mark up drawings for identification and location of colors.] [A Finish Schedule will be furnished after award of the Contract.]
Part-7 Execution
26 Condition of surfaces
1. Prior to commencement of work of this section, thoroughly examine (and test as required) all conditions and surfaces scheduled to be painted and report in writing to the EIC and Consultant any conditions or surfaces that will adversely affect work of this section.

2. No painting work shall commence until all such adverse conditions and defects have been corrected and surfaces and conditions are acceptable to the Painting Subcontractor and EIC.

3. Commencement of work shall not be held to imply acceptance of surfaces 
4. The Painting Subcontractor shall be responsible to ensure that surfaces are properly prepared before any paint or coating is applied.

  27 Preparation of ssurfaces
1. Prepare all surfaces in accordance with contract requirements. 

2. Sand, clean, dry, etch, neutralize and/or test all surfaces under adequate illumination, ventilation and temperature requirements.

3. Remove and securely store all miscellaneous hardware and surface fittings / fastenings (e.g. electrical plates, mechanical louvers, door and window hardware (e.g. hinges, knobs, locks, trim, frame stops), removable rating /hazard / instruction labels, washroom accessories, light fixture trim, etc. from wall and ceiling surfaces, doors and frames, prior to painting. Carefully clean and replace all such items upon completion of painting work in each area. Do not use solvent or reactive cleaning agents on items that will mar or remove finishes (e.g. lacquer finishes). 

4. Protect all adjacent interior surfaces and areas, including rating and instruction labels on doors, frames, equipment, piping, etc., from painting operations and damage with drop cloths, shields, masking, templates, or other suitable protective means and make good any damage caused by failure to provide such protection.

5. Substrate defects shall be made good and sanded by painting contractor to be  ready for painting. Start of finish painting of defective surfaces (e.g. gypsum board) shall indicate acceptance of substrate and any costs of making good defects shall be borne by the painter including re-painting of entire defective surface (no touch-up painting).

6. Confirm preparation and primer used with fabricator of steel items. Refer to Quality Assurance.

28 Application
1. Do not paint unless substrates are acceptable and/or until all environmental conditions (heating, ventilation, lighting and completion of other sub trade work) are acceptable for applications of products.

2. Apply paint or stain in accordance with [Premium] [Custom] Grade finish requirements.

3. Apply paint and decorating material in a workmanlike manner using skilled and trade qualified applicators as noted under Quality Assurance.

4. Apply paint and coatings within an appropriate time frame after cleaning when environmental conditions encourage flash-rusting, rusting, contamination or the manufacturer’s paint specifications require earlier applications.

5. Painting coats specified are intended to cover surfaces satisfactorily when applied at proper consistency and in accordance with manufacturer’s recommendations.
6. Tint each coat of paint progressively lighter to enable confirmation of number of coats.

7. Unless otherwise approved by the painting EIC, apply a minimum of four coats of paint where deep or bright colors are used to achieve satisfactory results.

8. Sand and dust between each coat to provide an anchor for next coat and to remove defects visible from a distance up to 1000 mm (39”).
9. Do not apply finishes on surfaces that are not sufficiently dry. Unless manufacturer’s directions state otherwise, each coat shall be sufficiently dry and hard before a following coat is applied.

10. Prime coat of stain or varnish finishes may be reduced in accordance with manufacturer’s directions.
11.  Paint finish shall continue through behind all wall-mounted items (e.g. chalk and tack boards).

29 Field quality control / standard of acceptance
1. All surfaces, preparation and paint applications shall be inspected.

2. Painted exterior and interior surfaces shall be considered to lack uniformity and soundness if any of the following defects are apparent to the EIC:
a.  brush / roller marks, streaks, laps, runs, sags, drips, heavy stippling, hiding or shadowing by inefficient application methods, skipped or missed areas, and foreign materials in paint coatings.

b. evidence of poor coverage at rivet heads, plate edges, lap joints, crevices, pockets, corners and reentrant angles.

c. damage due to touching before paint is sufficiently dry or any other contributory cause.

d. damage due to application on moist surfaces or caused by inadequate protection from the weather.

e. damage and/or contamination of paint due to blown contaminants (dust, spray paint, etc.).

3.  Painted surfaces shall be considered unacceptable if any of the following are evident   under natural lighting source for exterior surfaces and final lighting source (including daylight) for interior surfaces: 

a. visible defects are evident on vertical surfaces when viewed at normal viewing angles from a distance of not less than 1000 mm (39”).
b. visible defects are evident on horizontal surfaces when viewed at normal viewing angles from a distance of not less than 1000 mm (39”).
c.  visible defects are evident on ceiling, soffit and other overhead surfaces when viewed at normal viewing angles.
d. when the final coat on any surface exhibits a lack of uniformity of color, sheen, texture, and hiding across full surface area.
4.  Painted surfaces rejected by the EIC shall be made good at the expense of the Contractor. Small affected areas may be touched up; large affected areas or areas without sufficient dry film thickness of paint shall be repainted. Runs, sags of damaged paint shall be removed by scraper or by sanding prior to application of paint.

30 Protection
1. Protect all exterior surfaces and areas, including landscaping, walks, drives, all adjacent building surfaces (including glass, aluminum surfaces, etc.) and equipment and any labels and signage from painting operations and damage by drop cloths, shields, masking, templates, or other suitable protective means and make good any damage caused by failure to provide such protection.

2. Protect all interior surfaces and areas, including glass, aluminum surfaces, etc. and equipment and any labels and signage from painting operations and damage by drop cloths, shields, masking, templates, or other suitable protective means and make good any damage caused by failure to provide such protection.

3. Erect barriers or screens and post signs to warn of or limit or direct traffic away or around work area as required.

31 Clean-Up
1. Remove all paint where spilled, splashed, splattered or sprayed as work progresses using means and materials that are not detrimental to affected surfaces.

2. Keep work area free from an unnecessary accumulation of tools, equipment, surplus materials and debris.

3. Remove combustible rubbish materials and empty paint cans each day and safely dispose of same in accordance with requirements of authorities having jurisdiction.

4. Clean equipment and dispose of wash water / solvents as well as all other cleaning and protective materials (e.g. rags, drop cloths, masking papers, etc.), paints, thinners, paint removers / strippers in accordance with the safety requirements of authorities having jurisdiction.

32 Repainting of existing finishes
1. Use finish coat of respective new surface paint system for minor repair of existing finishes. Use system primer where existing finishes are damaged down to bare surface.
Appendix 01
Methods for checking the continuity of film forming coatings on concrete
14.1 Scope

This appendix covers the test methods for checking the film thickness and continuity of coatings for concrete.
14.2 Method Determination of thickness

(1) For rough concrete surfaces, the measurement of film thickness shall be obtained from a microscopic examination of the coated surface of core samples, that have been either purpose-cut or taken from other tests.
(2) Spot checks shall be made by drilling a tapered hole into the film using an Erichsen Paint Borer and measuring the thickness and number of coats.

14.3 Method determination of continuity

(1) The continuity of the coating shall be measured using a concrete resistivity meter. One lead of the meter shall be connected to the reinforcing cage in the concrete, in contact with the bar beneath the area of coating under test. The circuit shall be completed by using a sponge contact unit soaked in a suitable electrolyte, which is pressed onto the coated concrete surface.

(2) The resistance readings shall be obtained from the resistivity meter, to give an indication of the continuity of the coating.

(3) The coating shall be considered continuous if the resistance reading gives values in excess of 1MΩ. Pinholes in the coating will reduce the resistance.

Appendix 02
Simple method for checking the adhesion of film forming coatings on concrete
15.1 Scope

This appendix covers the cross-cut test for checking the adhesion of coatings for concrete.
15.2 Method cross cut test

The adhesion test shall be carried out in accordance with the cross-cut test stated in ASTMD3359-83, except as modified below:

(a) The coated surface shall be scribed with 11 parallel cuts, made using a sharp cutting tool to BS3900:PartE6 against a steel straight edge. The cuts shall be spaced at 3mm centres and each shall be at least 50mm in length.

(b) A second series of 11 cuts shall then be made, perpendicular to the first series, to form a lattice pattern.

(c) A 30mm wide adhesive tape shall be pressed over the lattice with even thumb pressure, left for 1 minute and then peeled off sharply in less than 0.5 second.

(d) The surface shall be inspected using normal vision and classified as either having passed or failed the criterion of 25% of the surface having come away.

Note : A suitable tape has an adhesive bond of 44.6 + 2. 8g/ mm measured in accordance with ASTMD3330, such as Permacel 99 by Permacel Inc., New Brunswick, USA. 3M "Red Lithographic Tape" may also be suitable.
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