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CONCRETE - INDIA
Copyright & Licence

© Quasar Management Services Pty Ltd. All rights are reserved. Permission is given for Architects, Engineers and Builders to use this material in the preparation of single application designs, specification and contracts only. Use of this material for any other commercial purpose is prohibited without the written permission of the publisher. Please Contact us for extended licence.

Use of the Specification and Drawings

This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. The design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 
This sample specification and the associated drawings are prepared in the context of the national Building Regulations. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

This sample specification and the associated drawings include product information provided by particular suppliers. Architects, engineers and builders should satisfy themselves that information on specific products is correct, by contacting the particular suppliers. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect information provided by product suppliers. 
Basis of the Specification and Drawings

In the preparation of these specifications and drawings, the following convention has been adopted.

· All building design and construction must comply with the relevant Building Regulations and any relevant Standards referred to therein. 

· If the construction is not covered by the Building Regulations, then it shall comply with any appropriate Standard.

· If the construction is not covered by either Building Regulations or Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.
Using this Specification

To prepare a working specification for a particular contract, delete this front page and edit the following pages in accordance with the convention below. “Copy and paste” this draft specification into the Project Specification for the particular project, and edit accordingly.

The most common generic specifications are show towards the beginning of this document, with more specialised specifications towards the end. Use the “cut and paste” and/or “delete” options to move or remove particular blocks of text. 
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	General Sustainability Requirements

When a product or system is claimed to be “Sustainable”, the Supplier shall make available a Sustainability Statement that clearly indicates how its use will lead to one or more of the following:

· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.


SPECIFICATION - CONCRETE SLABS-ON-GROUND AND FOOTINGS

Scope

This section covers the construction of the following concrete members for residential applications:

· Concrete footings
· Concrete ground beams

· Concrete slab-on-ground 

· Concrete piers.
· Termite protection systems for concrete slab-on-ground construction.
Other specifications cover:

· Concrete residential pavements and driveways

· Concrete that is incidental to drainage (e.g. precast pits and thrust blocks), 

· Concrete that is incidental to segmental paving and landscaping (such as edging, and precast concrete pavers)

· Concrete in retaining walls (such as footings and precast concrete blocks).

· Superstructures, comprising suspended beams, slabs, columns and stairs

· Moisture and tree root shields

· Fire protection

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the National Building Code of India (NBCI);  

· the Standards referred to therein; 

· other Standards nominated in this specification; and

· Other relevant Regulations.

Relevant Standards
IS 432 : Part 1 : 1982  Specification for mild steel and medium tensile steel bars and hard-drawn steel wire for concrete reinforcement: Part I Mild steel and medium tensile steel bars

IS 432 : Part 2 : 1982  Specification for mild steel and medium tensile steel bars and hard-drawn steel wire for concrete reinforcement: Part 2 Hard-drawn steel wire

IS 456 : 2000 Plain and Reinforced Concrete - Code of Practice

IS 1343 : 1980  Code of Practice for Prestressed Concrete

IS 1786 : 1985  Specification for high strength deformed steel bars and wires for concrete reinforcement

IS 2502 : 1963  Code of Practice for Bending and Fixing of Bars for Concrete Reinforcement 

IS 2571 : 1970  Code of practice for laying in-situ cement concrete flooring

IS 2645 : 2003 Integral Waterproofing Compounds for Cement Mortar and Concrete - Specification

IS 2751 : 1979  Code of Practice for Welding of Mild Steel Plain and Deformed Bars for Reinforced Concrete Construction

IS 4926 : 2003 Ready-Mixed Concrete - Code of Practice

IS 4990 : 1993  Specification for plywood for concrete shuttering work

IS 6313 : 1981  Code of practice for anti-termite measures in buildings

IS 9417 : 1989  Recommendations for welding cold worked bars for reinforced concrete construction

IS 10297 : 1982  Code of practice for design and construction of floors and roofs using precast reinforced/prestressed concrete ribbed or cored slab unit

IS 11384 : 1985  Code of Practice for Composite Construction in Structural Steel and Concrete

IS 12594 : 1988  Hot-dip Zinc Coating on Structural Steel Bars for Concrete Reinforcement - Specification

IS 13994 : 1994  Design and Construction of Floor and Roof with Precast Reinforced Concrete Planks and Joists - Code of Practice

IS 14687 : 1999  Falsework for Concrete Structures - Guidelines

SP 23 : 1982 Handbook on Concrete Mixes

SP 24 (S and T) : 1983 Explanatory Handbook on Indian Standard Code of Practice for Plain and Reinforced Concrete

Commencement

Work shall commence as soon as practical after, but not before,

(a) The Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

 (b) Completion of the survey and establishment of pegs and profiles, and

 (c) Completion of bulk earthworks under and adjacent to the building.

Definitions

(Note, Site Classifications based on AS 2870.)

· Class A – Most sand and rock sites with little or no ground movement from moisture changes

· Class S – Slightly reactive clay sites with only slight ground movement from moisture changes

· Class M – Moderately reactive clay or silt sites, which can experience moderate ground movement from moisture changes

· Class H – Highly reactive clay sites, which can experience high ground movement from moisture changes

· Class E – Extremely reactive sites, which can experience extreme ground movement from moisture changes

· Class P – Filled sites including soft or unstable foundation, soils, such as soft clay or silt or loose sands, landslip, mine subsidence, collapsing soils, soils subject to erosion, reactive sites subject to abnormal moisture conditions or sites which cannot be classified otherwise.
Note:

For deep-seated movements, typical of dry climates and corresponding to a design depth of suction change equal to or greater than 3 metres, the classification Classes M, H and E shall be modified to M-D, H-D or E-D.
Sand Bedding

A bedding sand layer 50 to 100 mm in thickness shall be placed over the compacted soil base to the level of the underside of the slab. 

Vapour Barrier

The vapour barrier shall be installed immediately beneath the concrete slab-on-ground and footings. The vapour barrier shall not be punctured. Laps shall be 200 mm at joints. Plumbing penetrations shall be taped or sealed with a close fitting sleeve.  Where shallow bulk piers are used, the vapour barrier shall line the pier hole to enable the piers and footings to be poured integrally.

Reinforcement

Reinforcement shall be placed in accordance with the drawings such that the following laps and cover are achieved. Three N12 corner bars 2.0 metre long shall be placed at all re-entrant corners.

Reinforcement
Minimum Required Laps 

Bars 

500 mm

Fabric 

2 cross wires overlapping

Trench mesh
500 mm

Bar chairs shall be placed at one metre centres both ways. Bar chairs shall incorporate wide bases and be placed on metal bases that do not puncture the vapour barrier. Where fabric with 7 mm bars at 200 mm centres (SL72), or lighter, is used, the bar chair spacing shall be reduced to 800 mm. Bar chairs shall be placed to give the following clear cover. 

· 40 mm in concrete in contact with unprotected ground

· 40 mm in concrete exposed externally

· 30 mm to a sealed vapour barrier

· 20 mm to the internal surface

Termite Protection

Termite protection measures shall comply with the Building Regulations and the relevant Standard (IS 6313)
The aim of most termite barriers is to force the termites to the surface of the structure, where they are visible and can be easily eradicated. Some termite barriers also include chemicals that deter the termites from passing. Other systems, involving chemical dosing may be applicable, but must be properly maintained. Refer to the relevant materials specifications.
Termite protection shall provide a continuous barrier that prevents termites from entering the building undetected. The critical areas for termite entry, including the external perimeter, construction joints and plumbing penetrations, shall be protected and treated by a termite management system. The system installation shall conform to the manufacturer’s guidelines. 
A manufacturer’s warranty for a minimum of fifty (50) years shall be provided. The warranty shall be renewable on an annual basis, base on annual inspection by the system installation organisation. Such a warranty shall provide for timber replacement should a system breach occur.

A certificate permanently fixed to the building in a prominent location, such as a meter box, kitchen cupboard, or similar, shall indicate the following:
· Method of protection.

· Date of installation.

· Life expectancy of any termiticide and the required re-injection date.

· Installer’s or manufacturer’s recommendations for the scope and frequency of future inspections for termite activity, not greater than 12 months.
Depending on the application and environmental conditions, the following systems may be applicable.
· Concrete footing or concrete slab acting as a termite barrier
A concrete footing or concrete slab, which is used as a termite barrier, shall be such that no cracks through it exceed a width of 1 mm. Except for joints tied by steel reinforcement between a footing and slab, all joints shall include a termite barrier, integral with the concrete slab. All interfaces, between penetrations and the surrounding concrete of a footing or slab, shall be protected by an integral barrier.

· Sheet material acting as a termite barrier

Sheet material barriers and their joints shall be constructed of termite-resistant materials, such that termites are unable to pass through them. The maximum aperture size of a perforated sheet material barrier shall be sufficiently small as to deny access to foraging termite species of the region. Combinations of materials likely to cause electrolytic reaction shall not be used, e.g. stainless steel mesh shall not be used in contact with mild steel reinforcement.

· Chemical treatment acting as a termite barrier

A chemical barrier, consisting of material approved by the relevant Authority, shall be applied continuous and in concentrations that repel termites for entering the building, without posing a hazard to human health.

Placing Concrete

Trenches and footing excavations shall be dewatered and cleaned prior to concrete placement so that no softened or loosened material remains.

All concrete shall be compacted by mechanical immersion vibrator.

Finishing Concrete

Concrete surfaces shall be finished as noted below unless specified otherwise.

· Floor slabs - Steel float.

· External paths, driveways and parking areas at less than 10% slope - Fine broomed steel float.

· External paths, driveways and parking areas at greater than 10% slope - Coarse broomed steel float.

· Vertical surfaces exposed in the completed building - Rubbed back to fill all voids and provide smooth surface.

· Vertical surfaces not exposed in the completed building - Off form finish.

Curing Concrete

All concrete shall be cured using a sprayed curing compound. 

Wax-based compounds shall not be used in areas requiring the subsequent application of curing adhesives.

Stripping Formwork

Unless adverse weather or the use of retarders delays the hardening of concrete, the minimum stripping time for formwork shall be 3 days. 

Maintenance

The building owner is responsible for the building and site maintenance.

	Sand Bedding

	Sand bedding shall comply with the Drawings, Building Regulations and relevant Standard (IS 456). Unless stated otherwise, sand shall be clean, free from salts, vegetable matter and impurities, and with the following grading:
Sieve

Percent Passing

4.75 mm 
90    to
100 

2.36 mm 
60    to
100 

1.18 mm 
30    to 
85 

0.600 mm
15    to
60 

0.300 mm
5      to
30 

0.150 mm
0      to
15 

0.075 mm
0      to
10

More details…click here


	Vapour Barrier

	Vapour barriers shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, vapour barriers shall be not less than medium impact resistance polyethylene vapour barrier 0.2 mm thick.

In areas of known salt damp, a damp-proofing membrane with high impact resistance is required.
Adhesive tape shall be PVC for normal applications, or polyethylene tape for fixing to higher strength or thicker membranes.

More details…click here


	Bar Chairs

	Bar chairs shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, properties shall such that:

· Reinforcement is positioned in the top half of the concrete slab

· Reinforcement in footings has 40 mm in concrete in contact with unprotected ground and 30 mm to a sealed vapour barrier

More details…click here


	Reinforcement

	Reinforcement shall comply with the Drawings, Building Regulations and relevant Standard (IS 456, IS 432, IS 2502, IS 2751 ). Unless stated otherwise, properties shall be not less than:  

· Deformed bars - 500 MPa, normal ductility (N)

· Square fabric, rectangular fabric and trench mesh - 500 MPa, low (L) or normal (N) ductility ribbed wires 

· Fitments -500 MPa, low (L) or normal (N) ductility ribbed wires

· Round bar (e.g. R250 N10 for dowels) - 250 MPa round

More details…click here


	Concrete

	Concrete shall comply with the Drawings, Building Regulations and relevant Standard (IS 4962). Unless stated otherwise, properties shall be not less than:  

· Characteristic compressive strength of  25 MPa (Strength grade M25) 

· Maximum aggregate size of 20 mm

· Of sufficient slump to facilitate the nominates means of  placement

· Subject to plant control testing.
More details…click here


	Fibre Reinforcement

	Fibre reinforcement used for enhancing toughness and impact resistance of concrete shall comply with the Drawings, Building Regulations and relevant Standard (ASTM A820 Type 1 for steel fibres). Unless stated otherwise, fibre reinforcement shall be polypropylene or steel fibres capable of being mixed uniformly throughout the concrete.

 More details…click here


	Termite Barrier Components in Concrete Footings or Concrete Slabs

	Components in concrete footings or concrete slabs acting as a termite barrier shall comply with the Drawings, Building Regulations and relevant Standard (IS 6313). Unless stated otherwise, properties shall be not less than the following:  

· Structural elements below a termite barrier shall be manufactured from a termite resistant material.
· Components, used to assist a concrete footing or concrete slab to act as a termite barrier, shall be such that no cracks or openings exceed a width of 1 mm. The following components are deemed suitable for this application:

· Pipe collars, manufactured from unplasticized polyvinyl chloride (PVC) with a minimum thickness of 1 mm with

hardness not less than Shore D 80 (instantaneous), provided they are either clamped or parged to the penetrating service, or are tight fitting to the penetrating service such as to prevent any gap giving access to termites.

· Pipe collars, manufactured from woven stainless steel mesh with a 50 mm annulus, attached to the penetrating service by a stainless steel clamp. Such collars shall be:

 Embedded in the concrete; or 

Clamped and parged to the top surface of the slab, and protected from damage by covering with a tile mortar bed or a false floors of cupboards or vanities. The clamp shall be sealed with the parging mix.

More details…click here


	Termite Barriers Consisting of Woven Stainless Steel Mesh

	Woven stainless steel mesh acting as a termite barrier shall comply with the Drawings, Building Regulations and relevant Standard (IS 6313). Unless stated otherwise, properties shall be not less than the following:  

· Mesh shall be woven wire from a fine wire loom.

· Wire shall be stainless steel grade 304 or 316

· Wire diameter shall be not less than 0.18 mm.

· Aperture size shall such as to prevent passage of the known local species and be not greater than 0.66 mm × 0.45 mm.
· Pipe collars, manufactured from woven stainless steel mesh with a 50 mm annulus, shall be attached to any penetrating service by a stainless steel clamp. Such collars shall be:

 Embedded in the concrete; or 

Clamped and parged to the top surface of the slab, and protected from damage by covering with a tile mortar bed or a false floors of cupboards or vanities. The clamp shall be sealed with the parging mix.

More details…click here


	Termite Barrier Parging Material for Woven Stainless Steel Mesh

	Parging material, for woven stainless steel mesh acting as a termite barrier, shall comply with the Drawings, Building Regulations and relevant Standard (IS 6313). Unless stated otherwise, parging material shall be a highly modified cementitious grout of a water-dispersed copolymer with a dry mixture of Type GP portland cement and sieved aggregate of a size that passes readily through the woven stainless steel mesh.

Hardened parging material shall provide:
· Termite resistance, when in contact with soil and termite workings;
· Bond strength (mesh to substrate) of not less than 1 kN/m at 28 days for a temperature range of 10°C to 30°C at a relative humidity range of 10%RH to 70%RH; and for at least 60 freeze-thaw cycles in saline solution between −15°C and 18°C.

More details…click here


	Termite Barriers Consisting of Composite Fibre Blanket and Plastic Membrane with Termiticide Impregnation 

	Termite barriers, consisting of composite fibre blanket and plastic membrane with termiticide impregnation, shall comply with the Drawings, Building Regulations and relevant Standard (IS 6313). Unless stated otherwise, properties shall be not less than:

· Internal non-woven fibre blanket, not less than 200 grams per square metre, 

· Impregnated with termiticide of pyrethroid deltametherin crystals to a loading of not less than 1 gram per square metre (low toxicity to warm blooded animals which both strongly repels and kills termites), 
· Bonded to a top moisture vapour barrier of  low density polyethylene (LDPE), not less than 200 microns thick,

· Bonded to a bottom membrane of low density polyethylene (LDPE) not less than 50 microns thick, to prevent the termiticide leaching into soil.
More details…click here


	Formwork

	Formwork shall comply with the Drawings, Building Regulations and relevant Standard (IS 14687). 

 More details…click here


	Key Joint Form

	Key joint forms shall comply with the Drawings, Building Regulations and relevant Standard.  Unless stated otherwise, key joint forms shall provide keys in 100, 150 or 200 mm slabs, and shall include all required wedges and pegs. 

 Where a control joint is to be constructed with a flexible sealant, a polyethylene foam strip shall be inserted. Otherwise a PVC capping strip shall be inserted. Unless stated otherwise, the colour shall be grey.

More details…click here


	Curing Compounds

	Curing compounds shall comply with the Drawings, Building Regulations and relevant Standard (or AS 3799). Unless stated otherwise, curing compounds shall be hydrocarbon, solvent-based acrylic, water-based acrylic or wax-based acrylic. Wax-based compounds shall not be used in areas requiring the subsequent application of curing adhesives.

More details…click here


	Expanded polystyrene void formers 

	Expanded polystyrene void formers used to create a concrete waffle or ribbed slab-on-ground shall comply with the Drawings, Building Regulations and relevant Standard.. Unless stated otherwise, expanded polystyrene void formers shall be 1090 x 1090 mm x 150, 175, 225, 300 mm thick. Pod spacers shall be 110 mm wide.

More details…click here


	Cardboard void formers

	Cardboard void formers used to form a gap under a concrete slab-on-ground on reactive clay sites shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, cardboard void formers shall:

· Consist of an internal expanded honeycomb core with face sheets glued top and bottom

· Support wet concrete up to 300 mm thick and construction traffic, with a load capacity of not less than 20 kPa

· Shall disintegrate over time when in contact with moisture.

More details…click here


	Joint Material

	Joint material shall comply with the Drawings, Building Regulations and relevant Standards. Unless stated otherwise:

· Backing rod for control joints, expansion joints and articulation joints shall be expanded polystyrene tube or bead or, rigid steel backing profile with closed cell foam adhered to the metal profile face.

· Joint sealant shall be gun grade multi-purpose polyurethane sealant.

More details…click here


	Expansion Joints for Continuous Pours

	Expansion joints for continuous pours shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, expansion joints in continuous pour applications shall provide a full depth straight joint and a purpose built dowelling system to provide positive load transfer across the finished slab.

More details…click here


	Concrete Jointing Accessories

	Concrete jointing accessories shall comply with the Drawings, Building Regulations and relevant Standards. Unless stated otherwise, concrete jointing accessories shall have appropriate properties to ensure they fulfil their intended function and can be accurately installed. 

· Dowel Cradles shall provide accurate horizontal and vertical alignment of dowels.

· Crack Inducers shall provide an adequate crack to relieve contraction stresses.

· Rebate Moulds shall be constructed of a rigid PVC material and form a true square or rectangular rebate.

· Dowel Sleeves shall include provision for longitudinal expansion in the ends of all sleeves, stiffening ribs to minimise distortion, end clips to ensure correct alignment during pour and end closures to prevent entering of slurry.

· Expansion Caps shall fit a variety of dowel sizes and provide internal compression pins for longitudinal expansion.

· Permanent Flexible Plastic Capping shall be UV treated PVC material and provide a bevelled edge to the joint.

· Removable Capping shall be PVC material and provide a bevelled edge to the joint.

· Foam Filler compression strips shall be closed cell polyethylene foam.

· Key Joint Joiners shall provide accurate alignment of key joints in both horizontal and vertical directions without interrupting the capping line.

More details…click here


Inspections and Tests

The following inspections and tests shall be performed.

Cast-In-situ Concrete Piers

	Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Pier location 


	Check grid

Check hole position
	+,- 50mm

+,- 50mm


	Hold

Hold



	Pier diameter
	Check auger diameter
	As specified
	Hold

	Founding material


	Visual inspection
	As specified
	Hold

	Pier depth 
	Measure depth or monitor volume 
	+,- 20%
	Hold

	Casing (if required)


	Measure diameter
	+ 20mm ,- 10mm
	Hold

	Reinforcement grade
	Spot check markings
	As specified
	Hold

	Reinforcement diameter
	Spot check diameter
	As specified
	Hold

	Reinforcement spacing


	Spot check
	+,- 10%
	Hold

	Reinforcement laps


	Spot check 
	+,- 10%
	Hold

	Reinforcement ligatures spacing
	Spot check
	+,- 10%
	Hold

	Concrete strength

	Spot check dockets
	As specified
	Witness

	Notes

All tolerances shall be as shown, except where overridden by IS 456:2000.


Concrete Footings, Ground Beams, Slab-On-Ground

	Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Footing width


	Spot check
	+ 10%,- 2%
	Hold

	Footing length


	Spot check
	+ 10%,- 2%

	Hold

	Reinforcement cover


	Check chair size
	As specified
	Hold

	Edge forms


	Check all edges
	+,- 20 mm
	Hold

	Level on sand bed


	Spot check levels
	+ 10 mm, -30mm
	Hold

	Membrane and tape


	Spot check taping
	As specified
	Hold

	Reinforcement grade
	Spot check markings
	As specified
	Hold

	Reinforcement diameter
	Spot check diameter
	As specified
	Hold

	Reinforcement spacing


	Spot check
	+,- 10%
	Hold

	Reinforcement laps


	Spot check 
	+,- 10%
	Hold

	Reinforcement  ligature spacing
	Spot check
	+,- 10%
	Hold

	Plumbing roughed-in
	Check all positions
	+,- 50 mm
	Hold

	Concrete strength


	Delivery dockets
	As per the BUILDING REGULATIONS section 6.5
	Witness

	Curing



	Spot check
	As specified

	Witness

	Notes

All tolerances shall be as shown, except where overridden by the BUILDING REGULATIONS section 6.5.


SPECIFICATION - CONCRETE SUPERSTRUCTURES

Scope

This section covers the construction of reinforced concrete superstructures, including beams, columns, suspended slabs, stairs and walls, but does not apply to pre-stressed or post tensioned structures.

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the National Building Code of India (NBCI);  

· the Standards referred to therein; 

· other Standards nominated in this specification; and

· other relevant Regulations.

Relevant Standards

IS 432 : Part 1 : 1982  Specification for mild steel and medium tensile steel bars and hard-drawn steel wire for concrete reinforcement: Part I Mild steel and medium tensile steel bars

IS 432 : Part 2 : 1982  Specification for mild steel and medium tensile steel bars and hard-drawn steel wire for concrete reinforcement: Part 2 Hard-drawn steel wire

IS 456 : 2000 Plain and Reinforced Concrete - Code of Practice

IS 1343 : 1980  Code of Practice for Prestressed Concrete

IS 1786 : 1985  Specification for high strength deformed steel bars and wires for concrete reinforcement

IS 2502 : 1963  Code of Practice for Bending and Fixing of Bars for Concrete Reinforcement 

IS 2571 : 1970  Code of practice for laying in-situ cement concrete flooring

IS 2645 : 2003 Integral Waterproofing Compounds for Cement Mortar and Concrete - Specification

IS 4926 : 2003 Ready-Mixed Concrete - Code of Practice

IS 9103 : 1999  Concrete Admixtures - Specification

IS 10297 : 1982  Code of practice for design and construction of floors and roofs using precast reinforced/prestressed concrete ribbed or cored slab unit

IS 11384 : 1985  Code of Practice for Composite Construction in Structural Steel and Concrete

IS 13994 : 1994  Design and Construction of Floor and Roof with Precast Reinforced Concrete Planks and Joists - Code of Practice

IS 14687 : 1999  Falsework for Concrete Structures – Guidelines

SP 23 : 1982 Handbook on Concrete Mixes

SP 24 (S and T) : 1983 Explanatory Handbook on Indian Standard Code of Practice for Plain and Reinforced Concrete
Commencement

Work shall commence as soon as practical after, but not before,

(a) The Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

 (b) Completion of supporting structures such as footings, slab-on-ground, columns and/or loadbearing walls.

Reinforcement

Reinforcement shall be placed in accordance with the Drawings, Building Regulations and relevant Standard (IS 456). 

In slabs, bar chairs shall be placed at one metre centres both ways. 

Unless specified otherwise in the Drawings or Standard, bar chairs shall provide cover not less than the following:

	Minimum Cover Requirements 

for Standard Formwork and Compaction

(mm)

	(From NBCI, Part 6,Section 5A, 25.4) 

	Exposure Classification
	Cover (mm)
	
	
	
	

	Mild
	20
	
	
	
	

	Moderate
	30(
	
	
	
	

	Severe
	45
	
	
	
	

	Very Severe
	50
	
	
	
	

	Extreme
	75
	
	
	
	

	Note: 1. For main reinforcement up to 12mm in diameter for mild exposure the nominal cover may be reduced by 5mm.

2. Unless specified otherwise actual concrete cover shall not deviate by more than +10mm, -0mm.

3. For exposure conditions severe and very sever a reduction of 5mm may be made when the concrete grade is M35 or above.

4. These cover requirements do not account for fire resistance requirements wich may override these values.




Unless specified otherwise on the drawings, structural laps shall be as per NBCI Part 6, Section 5.

Placing Concrete

All concrete shall be compacted by mechanical immersion vibrator.

Finishing Concrete

Unless stated otherwise in the Drawings, concrete surfaces shall be finished as noted below.

· Floor slabs - Steel float (Including mechanical float).

· Vertical surfaces exposed in the completed building - Rubbed back to fill all voids and provide smooth surface.

· Vertical surfaces not exposed in the completed building - Off form finish.

Curing Concrete

All concrete shall be cured using a sprayed curing compound. 

Wax-based compounds shall not be used in areas requiring the subsequent application of curing adhesives.

Stripping Formwork

Minimum stripping time for formwork shall be 14 days. 

No masonry shall be constructed on slabs that are still supported by props.

	Concrete

	Concrete shall comply with the Drawings, Building Regulations and relevant Standard (IS 456). The Drawings shall state the required strength and aggregate size for each member. Unless stated otherwise, properties for low rise construction shall be not less than:  

· Characteristic compressive strength of  35 MPa (Strength grade M35) 

· Maximum aggregate size of 20 mm

· Of sufficient slump to facilitate the nominates means of  placement

· Subject to plant control testing.
More details…click here


	Reinforcement

	Reinforcement shall comply with the Drawings, Building Regulations and relevant Standard (IS 456, IS 432). Unless stated otherwise, properties shall be not less than:  

· Deformed bars - 500 MPa, normal ductility (N)

· Square fabric, rectangular fabric and trench mesh - 500 MPa, low (L) or normal (N) ductility ribbed wires 

· Fitments -500 MPa, low (L) or normal (N0 ductility ribbed wires

· Round bar (eg R250 N10 for dowels) - 250 MPa round

More details…click here


	Fibre Reinforcement

	Fibre reinforcement used for enhancing toughness and impact resistance of concrete shall comply with the Drawings, Building Regulations and relevant Standard (ASTM A820 Type 1 for steel fibres). Unless stated otherwise, fibre reinforcement shall be polypropylene or steel fibres capable of being mixed uniformly throughout the concrete.

 More details…click here


	Bar Chairs

	Bar chairs shall comply with the Drawings, Building Regulations and relevant Standard, and shall be of a type and size to ensure the reinforcement is positioned to achieve the covers stated on the Drawings. 

More details…click here


	Curing Compounds

	Curing compounds shall comply with the Drawings, Building Regulations and relevant Standards. Unless stated otherwise, curing compounds shall be hydrocarbon, solvent-based acrylic, water-based acrylic or wax-based acrylic. Wax-based compounds shall not be used in areas requiring the subsequent application of curing adhesives.

More details…click here


	Formwork

	Formwork shall comply with the Drawings, Building Regulations and relevant Standard (IS 14687). 

 More details…click here


	Permanent Formwork

	Formwork shall comply with the Drawings, Building Regulations and relevant Standard (IS 14687). Unless stated otherwise, permanent formwork shall be:

· Cold-rolled steel, 

· Manufactured from galvanised steel base material of thickness 0.75 mm, 0.90 mm or 1.00 mm (as nominated on the drawings),

· With 550 MPa yield strength  

· With a galvanised coating not less 200 gm/m2 (Z200).

 More details…click here


	Concrete-Filled Prefabricated Plaster Panels and Partitions

	Concrete-filled prefabricated plaster panels and partitions shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, concrete-filled prefabricated plaster panels and partitions shall consist of gypsum plaster hollow wall panels capable of factory pre-fabrication, transport to site, erection, concrete filling, and (where appropriate) reinforcement. Panels and partitions shall be designed and constructed in accordance with the manufacturers published recommendations
More details…click here


Inspections and Tests

The following inspections and tests shall be performed.

	Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Beam & column width


	Spot check forms
	+ 10%,- 2%
	Hold

	Beam & column depth


	Spot check forms
	+ 10%,- 2%
	Hold

	Slab and stair depth


	Spot check forms
	+ 10%,- 2%

	Hold

	Reinforcement cover


	Check chair size
	As specified
	Hold

	Reinforcement grade
	Spot check markings
	As specified
	Hold

	Reinforcement diameter
	Spot check diameter
	As specified
	Hold

	Reinforcement spacing


	Spot check
	+,- 10%
	Hold

	Reinforcement laps


	Spot check 
	+,- 10%
	Hold

	Reinforcement ligature spacing
	Spot check
	+,- 10%
	Hold

	Plumbing & electrical roughed-in
	Check all positions
	+,- 50 mm
	Hold

	Concrete strength


	Delivery dockets
	As per IS 456:2000
	Witness

	Curing



	Spot check
	As specified

	Witness

	Notes

All tolerances shall be as shown, except where overridden by IS 456:2000.


SPECIFICATION – PATCHING AND LEVELLING HORIZONTAL CONCRETE SURFACES

Scope

This section covers the patching and levelling of horizontal concrete surfaces, including concrete toppings and screeds.
Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the National Building Code of India (NBCI);  
· the Standards referred to therein; 

· other Standards nominated in this specification; and
· other relevant Regulations.

Relevant Standards

	Patching and levelling horizontal concrete surfaces

	Patching and levelling horizontal concrete surfaces shall comply with the Drawings, Building Regulations and relevant Standard. Where concrete surfaces require levelling due to holes or depressions prior to laying flooring systems, a two-component polymer-modified cement self-leveling concrete restorer shall be used to fill and level.

More details…click here


SPECIFICATION – TERMITE INTERCEPTION, BAITING, MONITORING AND MANAGMENT

Scope

This section covers the construction and installation of termite interception, baiting and management systems, which are external to the structure.

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the National Building Code of India (NBCI);
· the Standards referred to therein; 

· other Standards nominated in this specification; and
· other relevant Regulations.

Relevant Standards

IS 6313 : 1981  Code of practice for anti-termite measures in buildings
Commencement

Work shall commence as soon as practical after, but not before,

(a) The Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

 (b) Completion of the building.

	Termite Interception, Baiting, Monitoring and Management

	Where termite interception, baiting, monitoring and management is used, it shall comply with the manufacturers recommendations and be generally in accordance with the following specification.

In-ground stations shall be designed to intercept foraging termites with timber interceptors to concentrate their feeding in the stations.  In-ground stations shall contain timber intertceptors embedded in the soil around the perimeter of the structure at 3 – 5 meter centres, and be focused in areas where termites are most likely to be found foraging.  Stations shall be inspected on a regular basis of approximately 8 – 12 week intervals until termites are intercepted, or more frequently during summer months.  When termites are intercepted baits shall be added to each station and inspected every 3 – 8 weeks, with more frequent inspections during the initial stages of termite feeding.  When the termite colony has been eliminated, the baits shall be removed and fresh timber interceptors shall be placed in the stations, which shall be monitored regularly.  Refer to the manufacturers instructions in situations where live termites are found feeding within an existing structure. 

· Baits shall only be used in accordance with the Materials Safety Data Sheet provided by the manufacturer and shall not pose any risk to the health of persons or animals.

· Interception shall be monitored and managed using a barcode, scanner and computer system.

· Users and operators of the termite interception and baiting system shall receive training by the manufacturer.

More details…click here


SPECIFICATION – CONCRETE FIRE PROTECTION

Scope

This section covers installation of passive fire protection to concrete structures.

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the National Building Code of India (NBCI);
· the Standards referred to therein; 

· other Standards nominated in this specification; and
· other relevant Regulations.

Relevant Standards

IS 456 : 2000 Plain and Reinforced Concrete - Code of Practice

IS 1641 : 1988  Code of practice for fire safety of buildings (general)
Commencement

Work shall commence as soon as practical after, but not before,

(a) The Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

(b) Completion of the building work to be protected.

Fire Protection 

When FRLs (Fire Resistance Levels) for fire separation or structural performance under fire load are specified, the components shall be designed, tested, constructed and protected in accordance with the appropriate parts of the Building Regulations and relevant Standard (IS 1641). Unless noted otherwise on the drawings, the required the required FRLs for various parts of the structure shall be as shown in the following schedule. 

	Required FRls (Fire Resistance Levels)

	Member


	Description
	FRL

Structural

Adequacy

minutes
	FRL

Integrity

minutes
	FRL

Insulation

minutes

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


When materials used in the construction are required to achieve specified fire hazard properties, they shall comply with the Building Regulations and the relevant Standard (IS 1641). Unless noted otherwise on the drawings, the required the Spread of Flame Index and Smoke Developed Index  and the ability to prevent ignition and screen core material from free air  for various materials, components, assemblies and parts of the structure shall be in accordance with the following schedule. 
	Required Fire Hazard Properties

	Member


	Description
	Spread of Flame Index
	Smoke Developed Index
	Ability to prevent ignition and screen core material from free air

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


POTENTIAL PROBLEMS AND SOLUTIONS
General

This manual does not comprehensively cover the many potential problems that can arise in respect of the construction of reinforced concrete. It simply concentrates on some of the less obvious ones.  

Formwork

Edge forms for suspended concrete slabs are often difficult to secure and keep straight. When permanent steel sheet formwork is used, preformed metal edge forms can also be screwed to the sheeting by short metal straps.

Reinforcement Cover

The lapping of welded fabric reinforcement in the top face of a slab will significantly increase the thickness of reinforcement and reduce the cover.

Vibration

Adequate vibration of all concrete using a mechanical vibrator is essential.

Curing

Contractors often neglect the correct curing of slabs. It may be expedient for the Builder to assume responsibility for applying and maintaining the curing system. Sprayed emulsions require less attention than moistening and covering the slab.

Recesses in Concrete Slabs

In order to achieve falls in tiled floors in bathrooms and the like, it is preferable to recess the concrete slabs otherwise there will be a lip at the tiled edge. This recess may be formed after the concrete has been screeded level. The corner position of recesses can be marked by fixing temporary vertical reinforcing bars to the fabric. Such bars should not puncture the membrane.

For large tiled areas, the slab should provide for uniform falls to wastes and associated pipework. If there is likely to be difficulty in achieving such uniform falls, it may be advisable to allow for a 40 to 50 mm screed laid subsequently by the tiler in accordance with NBCI.. The thickness of the screed (if required), tile bedding and tiles should be shown on the structural concrete details, to ensure that the finished levels are appropriate. 

Termite Barriers

The aim of most termite barriers is to force the termites to the surface of the structure where they are visible and can be easily eradicated. Some termite barriers also include chemicals that deter the termites from passing. Other systems, involving chemical dosing and graded stone barriers may be applicable, but must be properly maintained.

Barriers need only be physical, but could also include chemical impregnation if this is available.  Options are:

· Sheet metal barrier, similar to a metal flashing.

· Stainless steel mesh barrier, joined and fixed by resistant adhesive.

· Non-toxic waterproof compound impregnated into a geotextile. 

· Internal non-woven fibre blanket impregnated with deltametherin crystals (low toxicity to warm blooded animals) which both strongly repels and (where necessary) kills termites, bonded within casing layers, top plastic layer (200 microns), which doubles as a moisture vapour layer, and bottom plastic layer (50 microns) prevents termiticide leaching into soil. 
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