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PAVING - 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 Code of India (NBCI). 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 National Building Code of India (NBCI) and any relevant Standards referred to therein. 

· If the construction is not covered by the National Building Code of India (NBCI), then it shall comply with any appropriate Standard.

· If the construction is not covered by either National Building Code of India (NBCI) 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 - SEGMENTAL PAVEMENTS

Scope

This section covers the construction of segmental pavements associated with residential buildings and light industrial or light commercial developments. 
The following pavements are outside the scope of this specification:

· Pavements outside the property boundary

· Pavements subject to regular vehicle loads in excess of 3 tonnes
· Public footpaths

· Public malls

· Public roads

· Medium or heavy duty industrial pavements
· Container pavements

· Other medium of heavy duty pavements.

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: Plain and Reinforced Concrete - Code of Practice

IS 1742 Code of practice for building drainage

IS 2386 Methods of Test for Aggregates for Concrete

IS 2720:Part 37 Methods of test for soils

IS 3583 Specification for burnt clay paving bricks 

IS 7245 Specification for concrete pavers

IS 10359 Code of practice for manufacture and use of lime-pozzolana concrete blocks for paving 

IS 10360 Specification for lime-pozzolana concrete blocks for paving 

IS 13801 Chequered cement concrete tiles - Specification

IS 15658 Precast Concrete Blocks for Paving - Specification

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) Site earthworks and landscaping have reached a stage such that the paving can be efficiently carried out.

Residential Segmental Pavement Design

Residential segmental pavements, within the property boundary, shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard. Unless stated otherwise on the Drawings, the following shall apply:
Areas subjected to pedestrian traffic only:

No base course required

Areas subjected light vehicular traffic only:

75 mm base, for sites with slightly or moderately reactive clay (Class S or M sites)

No base course required, for sites on rock or sand (Class A sites)

Areas subjected to medium vehicular traffic:

150 mm base, for sites with moderately reactive clay (Class M sites)

100 mm base, for sites with slightly reactive clay (Class S sites)

75 mm base, for sites on rock or sand (Class A sites)
Drainage System

The completed pavement shall drain to gutters, channels or pits that are proportioned to remove all rainwater. See the specification for subgrade. Where water is likely to seep through the pavement and enter the subgrade, subsurface drainage pipes shall be provided to drain to the stormwater system. The lip of gutters, channels and drainage pits shall be 10 mm below the finished level of the adjacent pavement to ensure that it drains freely. Drainage pits shall include subsurface inlet slot to remove subsurface water. All drainage and service trenches beneath the pavement shall be backfilled and compacted with base course material in layers not exceeding 150 mm in depth to 98 % Standard Compaction.
Drainage Voids 

Refer to Specification for Plumbing and Drainage

Services
All existing services under the pavement shall be located, the position pegged and marked on the plans. Compacted fill, base course or lean-mix concrete shall provide sufficient cover to protect these services from damage during construction and in service. All newly laid services shall be backfilled with base course material and compacted in layers not exceeding 150 mm in depth to 98 % Standard Compaction .
Edge Restraints
Edge restraints such as kerbs and compacted material behind them shall be constructed such that they prevent the lateral movement of the paving units, sand and base course under the action of traffic. The face of the restraint that abuts the paving units shall be vertical down to the level of the base course except that the top corner of this face shall have a 5 mm radius. 

Subgrade Preparation
Subgrade preparation shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The subgrade shall be excavated or filled, compacted and trimmed as indicated on the drawings to a tolerance of +0,-25 mm of the nominated levels. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All fill shall be compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction. The completed subgrade shall be proof-rolled before the laying of base material to identify soft spots.

Base Course 
Base course shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The base course shall be compacted and trimmed as indicated on the drawings to a tolerance of +25,-0 mm except adjacent to existing structures where it shall be +10 mm, -0 mm of the nominated levels. The surface shall not deviate more than 10 mm in any 3 m length. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All base course shall be compacted in layers not exceeding 100 mm in depth to 98% Modified Compaction. This compaction is deemed to be achieved by at least three passes of a vibrating plate compactor. The completed base course shall be proof compacted to identify soft spots before constructing the pavement. Bedding sand shall not be substituted for base course for purposes of correcting levels.

Bedding Sand
Bedding sand shall be spread manually, by earth moving equipment or by spreading machines that impart a degree of compaction. Irrespective of the method employed to spread the sand, the density and thickness of the spread sand must be uniform. The thickness of the sand layer after final compaction of the pavement shall be in the range 20 mm to 25 mm. The nominal thickness shall be 25 mm. Cement shall not be added to the bedding sand.

Pavers

Pavers shall be laid on the screeded sand bed in the specified bonding pattern. Joint gaps shall be maintained as uniform as practical, such that not more than 10% of joints along a 10 metre line parallel to the major axis of the pavers have joint widths outside the range 2 mm to 4 mm. Pavers which must be cut shall be guillotine cut, except where nominated otherwise on the drawings. Where a pavement abuts a kerb, the projection of the cut edge of one paver shall align within 6 mm of the cut edge of an adjacent paver. The edge of any paver shall be within 15 mm of the vertical projection of a kerb. Cut pieces of paver which are smaller than 25% of the whole unit shall not be used.

Vibration and Jointing Sand
All laid pavers shall be vibrated with at least two passes of a high frequency, low amplitude plate compactor as soon as practical, and not longer than six hours after the laying of the pavers. Vibration shall not take place within one metre of the laying face. Jointing sand shall be spread evenly over the pavement and shall be vibrated into the joints using at least one pass of the compactor. Cement shall not be added to the jointing sand.

Pavement Tolerances
All surfaces of the completed pavement, prior to trafficking, shall be within +,- 20 mm of the levels required on the drawings. The surface shall not deviate by more than 15 mm from the bottom edge of a 2.0 metre straight edge laid in any direction of an area of uniform grade.
Notes

Rutting of Segmental Pavements

If constructed poorly on uncompacted subgrade or base course, segmental pavements can progressively develop ruts under the vehicle loading. Ensure that the correct thickness of base course is constructed and compacted, using a plate vibrator or compactor. If small areas are involved, it may be economical to use a layer of blinding concrete. To repair small areas of rutted pavement: 

· Remove the surface layer and the affected base.

· Check for drainage problems.

· Reinstate the base, using cement stabilised road base or lean-mix concrete.

· Re-lay and re-compact the surfacing layer.

Creep of Segmental Pavements

When segmental pavements are constructed on a sloping site, the braking and acceleration forces applied by vehicles may cause the joint spaces to progressively close. To avoid this problem, the following actions are possible:

· Use pavers with spacer nibs, tightly butting adjacent units.

· If units without spacer nibs are to be used, a gap of approximately 3 mm should be left between adjacent units to enable jointing sand to be forced into the space. Otherwise fretting of the top surface can occur. Use dry sand of the correct grading, ensuring that the joints are correctly filled.

· On steeply sloping pavements, construct false beams across the pavement, usually associated with a soldier course, to arrest any downhill creep.


Cracking of Segmental Pavements

Cracked units in residential segmental pavements usually result from and inadequate base (associated with rutting) or using units with insufficient breaking strength. Breaking strength of a paver depends, not only on the quality of the material, but also on the relationship between length, width and thickness. Ensure that the correct thickness of base course is constructed and compacted, using a plate vibrator or compactor.

Efflorescence of Segmental Pavements

Efflorescence is the white discolouration, which appears on the pavement surface. It can result from several varied sources, the most common of which is evaporation of moisture from the surface of the pavement. This draws salts (often calcium hydroxide) to the surface where it is deposited (often carbonating to deposit insoluble calcium carbonate).To avoid efflorescence problems:

· Use products with a low potential to effloresce

· Use clean sands and bedding materials

To remove efflorescence:

· Allow the pavement to stand for several months to ensure that the full extent of the efflorescence is known.

· Saturate the pavement, use proprietary cleaners in accordance with the manufacturer’s recommendations and thorough wash off all material. Observe all recommended safety precautions.

	Unbound Base Course Material

	Unbound base course material shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless specified otherwise, unbound base course material, which is used to provide the principal structural layer under the pavement, must consist of material which is capable of compaction, stable under the influence of moisture and of adequate strength. Base course material shall be a well graded low plasticity crushed rock complying with the following specification.

Nominal Size
20 mm

AS Sieve
% Passing

26.5 mm

100

19.0 mm

95 to100

13.2 mm

78 to 92

9.5 mm

68 to 83

4.75 mm

44 to 64

2.36 mm

29 to 47

425 (m

12 - 20

75 (m 

  2 to 6

Liquid Limit not exceeding 20.

Plasticity Index not exceeding 6.

Los Angeles Abrasion Loss of 40% maximum.

Californian Bearing Ratio (CBR) of 100% after soaking at 98% Modified Dry Density.
More details…click here


	No-fines concrete base for permeable pavements 

	No-fines concrete base for permeable pavements shall comply with the Drawings, Building Regulations and relevant Standard, with and infiltration rate not less than 600 l/s/ha. No-fines concrete meeting the following specification is deemed satisfactory for this application.

· Aggregate to cement ratio shall be not greater than 6 : 1 (by volume)

· Cement content shall be not less than 210 kg/m3 (by mass)

· Water/cement ratio shall be in the range 0.35 to 0.45

· Aggregate shall be GP (poorly graded) nominal 20 mm crushed rock aggregate (with all particles in the range 12 mm to 20 mm), and a porosity not less than 35%.

· Compressive strength shall be not less than 10 N/mm2.

More details…click here


	Bedding Sand 

	Bedding sand shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. 

Bedding sand shall provide a stable levelling course between the pavers and the base course, without clay or excessive silt content, and must be of a size which enables it to be vibrated up between the pavers. 
Bedding sand shall be clean, free from deleterious soluble salts or other contaminates likely to cause efflorescence or lead to reduced skid resistance, vegetable matter and impurities.

Bedding sand shall be of uniform moisture content and shall be well graded complying with the specified grading limits, unless specified otherwise.  Bedding sand shall not be combined with cement. 

AS Sieve
% Passing

9.52 mm

100

4.75 mm

95 to 100

2.36 mm

80 to 100

1.18 mm

50 to 85

600 (m

25 to 60

300 (m 

10 to 30

150 (m

  5 to 15

 75 (m

  0 to 10
More details…click here


	Jointing Sand

	Jointing sand shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. 

Jointing sand is forced down between the pavers from the top and therefore must be small enough to enter the joints. It should not contain any clay, but should contain sufficient silt to enable it to seal the surface against the ingress of water. 

Jointing sand shall be clean, free from deleterious soluble salts or other contaminates likely to cause efflorescence or lead to reduced skid resistance, vegetable matter and impurities, and shall comply with the following grading:

Jointing sand shall be as dry as practical and shall be well graded complying with the specified grading limits, unless specified otherwise. Jointing sand may incorporate a sealing material.
AS Sieve
% Passing

2.36 mm

100

1.18 mm

90 to 100

600 (m

60 to 90

300 (m

30 to 60

150 (m

15 to 30

75 (m

  5 to 10
More details…click here


	Bedding aggregate for permeable pavements 

	Bedding aggregate for permeable pavements shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless specified otherwise, bedding aggregate for permeable pavements shall be a single size 2 mm to 4mm aggregate complying with the following grading limits. 

AS Sieve
% Passing

4.76 mm

100

1.18 mm

0

When used in a permeable pavement, the infiltration rate shall be not less than 600 l/s/ha and a porosity of the aggregate shall be not less than 35%.
More details…click here


	Segmental paving units

	Pavements outside the property boundary, public footpaths, public malls, roads, pavements subject to regular vehicle loads in excess of 3 tonnes, heavy industrial pavement, container pavements and other heavy duty pavements are outside the scope of this specification.
Segmental paving units for residential pavements shall comply with the colour, paver type (shape, interlock and bevel), thickness, dimensional category, breaking load, flexural strength, slip resistance and salt resistance shown on the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless stated otherwise, properties shall be not less than the following:  

Segmental paving units for use in residential pedestrian situations (not around pools) 

· Dimensional Deviations Category DPA1 or DPB1
· Characteristic breaking load of at least  3 kN 

· Characteristic flexural strength of at least 3 N/mm2 

· Slip resistance of W (or R11) or better

· Mean abrasion index not specified
· Salt resistance not specified
Segmental paving units for residential pedestrian situations around pools
· Dimensional Deviations Category DPA1 or DPB1
· Characteristic breaking load of at least  3 kN 

· Characteristic flexural strength of at least 3 N/mm2 

· Slip resistance of W (or B) or better

· Mean abrasion index not specified
· Salt resistance of 40 cycles or better
Segmental paving units for residential driveways subject to light or medium traffic
· Dimensional Deviations Category DPA1 or DPB1

· Characteristic breaking load of at least  5 kN 

· Characteristic flexural strength of at least 3 N/mm2 

· Slip resistance of W (or R11) or better

· Mean abrasion index of 7 or better

· Salt resistance not specified

Segmental permeable paving units for rainwater detention, subject to light or medium traffic only
· Dimensional Deviations Category DPA1 or DPB1
· Characteristic breaking load of at least  5 kN 

· Characteristic flexural strength of at least 3 N/mm2 

· Slip resistance of W (or R11) or better
· Mean abrasion index of 7 or better
· Salt resistance not specified
· Permeable paving units shall have gaps between units to provide an infiltration rate not less than 600 l/s/ha.
More details…click here

	Definitions

· Characteristic breaking load, P, is the load above which 95 % of pavers will not fail, when subjected to a vertical load  through a bar at the centre and supported on two bars, L’ mm apart (each 25 mm from the ends of the paver) in accordance with AS/NZS 4456.5

· Characteristic flexural strength, ft,  is the bending strength of the pavers, given by the formula, ft, = 3PL’/2WH2, where paver width is W, paver thickness is T, paver length is L = L’ +50, in accordance with AS/NZS 4456.5
· Slip resistance classifications, in accordance with AS/NZS 4586.
Classification of New Pedestrian Surfaces, tested wet in accordance with AS/NZS 4586

Mean British Pendulum Number to BS 7976
Class AS/NZS 4586
Tested with Four S Rubber

Tested with TRL Rubber

Pendulum Number
Approximate Dynamic Coefficient of Friction
Pendulum Number
Approximate Dynamic Coefficient of Friction
V

Over 54

Over 0.58
Over 44

Over 54

W

45 to 54

0.47 to 0.58
40 to 44

45 to 54

X

35 to 44

0.35 to 0.47
35 to 39

35 to 44

Y

25 to 34

0.25 to 0.35
20 to 34

25 to 34

Z

Under 25

Under 0.25

Under 20

Under 25

· Abrasion index is the mass loss divided by the material density, suffered when a paving units are exposed to 3,600 revolutions of a tumbler containing steel balls, n accordance with AS/NZS 4456.9 test.
· Dimensional Category DPA1 - Average deviation of a sample of 20 units; +,- 2.5 mm (dimensions under 150 mm); +,- 3.0 mm (dimensions 150 to 250 mm); +,- 3.75 mm (dimensions over 250 mm)

· Dimensional Category DPB1 - For a sample of 20 units, the standard deviation of work sizes shall be not more than 2 mm, and the difference between the mean and the work size shall be not more than 3 mm.
· Salt Resistance Grade - Performance such that it is possible to demonstrate that the product has a history of surviving under saline environmental conditions similar to those existing at the site considered.

	Sustainability Specification

Segmental permeable paving units shall effectively save or recycle water and shall more effectively trap and treat contaminants rather than allowing them to run off or be dumped.

More details…click here


	Sealants

	Sealants shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard, and manufacturer’s recommendations. Refer also to the separate specification on sealing pavements.
More details…click here


	Paving and Decking Support Systems

	Paving and decking support systems shall be such that they shall allow paved areas to comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Additionally, paving and decking support systems shall reduce the overall weight of the paved or decked area and shall allow for drainage below the finished floor level, making the system suitable for roof tops and other areas.

Lightweight, high strength plastic paver supports, designed to eliminate the use of sand when laying pavers, and suitable for use in the construction of roofs, plaza decks, balconies, pool surrounds, reflective pools and verandahs; shall comply with the following requirements:
Height range 
24 to 34 mm @ 1 mm increments 

Diameter/Base area
162 mm/0.021 m² 

Spacer width
4 mm (gap between pavers) 

Max. load
675 kg (per support) 2,700 kg (total)

Biological resistance
Unaffected by moulds and algae

Chemical resistance
Good resistance to oils, acids, alkalis and bitumen

Flammability
Does not support combustion

Service temperature
-20°C to 120°C

Heavy duty telescopic plastic pedestal or screw-jack pedestals, designed for floor support, deck support, paver support, and beam and bearer support, and suitable for use in the construction of roof terraces, pedestrian walkways, roof gardens, plaza decks, sun decks, balconies, pool surrounds, reflective pools and verandahs; shall comply with the following requirements: 

Height range
75 mm to 150 mm, Up to 1050 mm (with Extenders)

Head diameter

155 mm

Base diameter

205 mm 

Spacers size

4 mm x 25 mm, 6 mm x 25 mm, 10 mm x 25 mm

Extender height

75 - 112.5 mm 

Compressive strength @ 150 mm height
> 15 kN (@ 0% slope) 

Slope Compensation
0 to 5% @ 1% increments

Biological/Chemical Resistance 
Unaffected by moulds and alga, good resistance to alkalis and bitumen 

Service Temperature
-20°C to 120°C 

More details…click here


Inspections and Tests

All new work shall remain open until it has been inspected and approved by the Builder. The following inspections and tests shall be performed.

	PRIVATE 
Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

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

	Base course


	Visual *
	As specified
	Witness

	Bedding sand


	Visual *
	As specified
	Witness

	Jointing sand


	Visual *
	As specified
	Witness

	Paving units


	Visual *
	As specified
	Witness

	Set out


	Measure by tape
	+,- 20 mm
	Hold

	Level datum


	Level
	+,- 10 mm
	Hold

	Level of boxing out


	Level
	+0 mm, -50 mm
	Hold

	Base course compaction


	Visual
	98% Modified
	Witness

	Level on base course


	Level
	+10 mm, -0 mm
	Hold

	Bedding sand thickness & levels

	Measure by tape
	+,- 10 mm
	Witness

	Paver laying (line and joint width)


	Visual
	As specified
	Witness

	Sweeping sand and compaction

	Visual
	As specified
	Witness

	Edge restraint


	Visual
	As specified
	Witness

	Finished pavement


	Visual
	As specified
	Witness

	Notes

All tolerances shall be as shown, except where overridden by the relevant Standards.


SPECIFICATION - ASPHALT PAVEMENTS

This section covers the construction of asphalt pavements associated with residential buildings and light industrial or light commercial developments. 
The following pavements are outside the scope of this specification:

· Pavements outside the property boundary

· Pavements subject to regular vehicle loads in excess of 3 tonnes
· Public footpaths

· Public malls

· Public roads

· Medium or heavy duty industrial pavements
· Container pavements

· Other medium of heavy duty pavements.

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 2720:Part 37 Methods of test for soils

IS 5916 Safety code for construction involving use of hot bituminous materials

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) Site earthworks and landscaping have reached a stage such that the paving can be efficiently carried out.

Residential Asphalt Pavement Design

Residential asphalt pavements, within the property boundary, shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless stated otherwise on the Drawings, the following shall apply:
Areas subjected to pedestrian traffic only:

25 mm 
AC 5 
on 100 mm base 
for sites with slightly or moderately reactive clay (Class S or M sites)

75 mm 
AC 5 
full depth 
for sites with slightly or moderately reactive clay (Class S or M sites)

25 mm 
AC 5 
on 50 mm base 
for site on rock or sand (Class A sites)

50 mm 
AC 5 
full depth 
for site on rock or sand (Class A sites)

Areas subjected light vehicular traffic only:

30 mm 
AC 10 
on 150 mm base 
for sites with slightly or moderately reactive clay (Class S or M sites)
100 mm 
AC 10 
full depth 
for sites with slightly or moderately reactive clay (Class S or M sites)
30 mm 
AC 10 
on 100 mm base 
for site on rock or sand (Class A sites)
75 mm 
AC 10 
full depth 
for site on rock or sand (Class A sites)
Areas subjected to medium vehicular traffic:

35 mm 
AC 10 
on 200 mm base 
for sites with slightly or moderately reactive clay (Class S or M sites)
125 mm 
AC 10 
full depth 
for sites with slightly or moderately reactive clay (Class S or M sites)
35 mm 
AC 10 
on 150 mm 
base for sites on rock or sand (Class A sites)
100 mm 
AC 10 
full depth 
for sites on rock or sand (Class A sites)
Drainage System

The completed pavement shall drain to gutters, channels or pits that are proportioned to remove all rainwater. See the specification for subgrade. Where water is likely to seep through the pavement and enter the subgrade, subsurface drainage pipes shall be provided to drain to the stormwater system. The lip of gutters, channels and drainage pits shall be 10 mm below the finished level of the adjacent pavement to ensure that it drains freely. Drainage pits shall include sub-surface inlet slot to remove subsurface water. All drainage and service trenches beneath the pavement shall be backfilled and compacted with base course material in layers not exceeding 150 mm in depth to 98% Standard Compaction to the relevant Standards.
See also Drainage Voids in Section 5 Plumbing and Drainage
Services
All existing services under the pavement shall be located, the position pegged and marked on the plans. Compacted fill, base course or lean-mix concrete shall provide sufficient cover to protect these services from damage during construction and in service. All newly laid services shall be backfilled with base course material and compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction.
Edge Restraints
Edge restraints such as kerbs and compacted material behind them shall be constructed such that they prevent the lateral movement of the pavement or base course under the action of traffic. The face of the restraint shall be vertical down to the level of the base course except that the top corner of this face shall have a 5 mm radius. 

Subgrade Preparation
Subgrade preparation shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The subgrade shall be excavated or filled, compacted and trimmed as indicated on the drawings to a tolerance of +0,-25 mm of the nominated levels. In the absence of specific falls nominated on the drawings, a minimum of 2% cross fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All fill shall be compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction. The completed subgrade shall be proof-rolled before the laying of base material to identify soft spots.

Base course 

Base course shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The base course shall be compacted and trimmed as indicated on the drawings to a tolerance of +25,-0 mm except adjacent to existing structures where it shall be +10 mm, -0 mm of the nominated levels. The surface shall not deviate more than 10 mm in any 3 m length. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All base course shall be compacted in layers not exceeding 100 mm in depth to 98% Modified Compaction. This compaction is deemed to be achieved by at least three passes of a vibrating plate compactor. The completed base course shall be proof compacted to identify soft spots before constructing the pavement.

Asphalt

The hot mixed asphalt course shall be constructed using mechanical rollers in accordance with the relevant Standard. It shall be permissible to compact inaccessible areas with a vibratory plate or hand tamper. The asphalt shall be compacted hot (i.e. above 140oC) to achieve a site density of not less than 95 percent of the 50 blow laboratory measured Marshall density, in accordance with the relevant Standards.
Pavement Tolerances
All surfaces of the completed pavement, prior to trafficking, shall be within +,- 10 mm of the levels required on the drawings. The surface shall not deviate by more than 10 mm from the bottom edge of a 3.0 metre straight edge laid in any direction of an area of uniform grade.

Notes

Rutting of Asphalt Pavements

If constructed poorly on uncompacted subgrade or base course, asphalt pavements can progressively develop ruts under the vehicle loading. Ensure that the correct thickness of base course is constructed and compacted, using a plate vibrator or compactor. If small areas are involved, it may be economical to use a layer of blinding concrete. To repair small areas of rutted pavement: 

· Remove the surface layer and the affected base.

· Check for drainage problems.

· Reinstate the base, using cement stabilised road base or lean-mix concrete.

· Re-lay and re-compact the surfacing layer.

	Unbound Base Course Material

	Unbound base course material shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless specified otherwise, unbound base course material, which is used to provide the principal structural layer under the pavement, must consist of material which is capable of compaction, stable under the influence of moisture and of adequate strength. Base course material shall be a well graded low plasticity crushed rock complying with the following specification.

Nominal Size
20 mm

AS Sieve
% Passing

26.5 mm

100

19.0 mm

95 to100

13.2 mm

78 to 92

9.5 mm

68 to 83

4.75 mm

44 to 64

2.36 mm

29 to 47

425 (m

12 - 20

75 (m 

  2 to 6

Liquid Limit not exceeding 20.

Plasticity Index not exceeding 6.

Los Angeles Abrasion Loss of 40% maximum.

Californian Bearing Ratio (CBR) of 100% after soaking at 98% Modified Dry Density.
More details…click here


	Asphalt

	Pavements outside the property boundary, public footpaths, public malls, roads, pavements subject to regular vehicle loads in excess of 3 tonnes, heavy industrial pavement, container pavements and other heavy duty pavements are outside the scope of this specification.

Asphalt for residential pavements shall comply the Drawings, National Building Code of India (NBCI) and relevant Standards. Class 170 bitumen shall be used for the binder, except for extremely high ambient temperature, Class 320 shall be used.
· AC 10, 10 mm nominal maximum aggregate

· AC 5, 5 mm nominal maximum aggregate.

More details…click here


Inspections and Tests

All new work shall remain open until it has been inspected and approved by the Builder. The following inspections and tests shall be performed.

	PRIVATE 
Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

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

	Base course


	Visual *
	As specified
	Witness

	Asphalt


	Visual *
	As specified 
	Witness

	Set out


	Measure by tape
	+,- 20 mm
	Hold

	Level datum


	Level
	+,- 10 mm
	Hold

	Level of boxing out


	Level
	+0 mm, -50 mm
	Hold

	Base course compaction


	Visual
	98% Modified
	Witness

	Level on base course


	Level
	+10 mm, -0 mm
	Hold

	Edge restraint


	Visual
	As specified
	Witness

	Finished pavement


	Visual
	As specified
	Witness

	Base course


	Visual *
	As specified
	Witness

	Asphalt


	Visual *
	As specified 
	Witness

	Set out


	Measure by tape
	+,- 20 mm
	Hold

	Level datum


	Level
	+,- 10 mm
	Hold

	Level of boxing out


	Level
	+0 mm, -50 mm
	Hold

	Base course compaction


	Visual
	98% Modified
	Witness

	Level on base course


	Level
	+10 mm, -0 mm
	Hold

	Edge restraint


	Visual
	As specified
	Witness

	Finished pavement


	Visual
	As specified
	Witness

	Notes

All tolerances shall be as shown, except where overridden by the relevant Standards.


SPECIFICATION - BITUMINOUS SPRAY-SEALED PAVEMENTS

Scope

This section covers the construction of bituminous spray-sealed pavements associated with residential buildings and light industrial or light commercial developments. 
The following pavements are outside the scope of this specification:

· Pavements outside the property boundary

· Pavements subject to regular vehicle loads in excess of 3 tonnes
· Public footpaths

· Public malls

· Public roads

· Medium or heavy duty industrial pavements
· Container pavements

· Other medium of heavy duty pavements.

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 2720:Part 37 Methods of test for soils

IS 5916 Safety code for construction involving use of hot bituminous materials

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) Site earthworks and landscaping have reached a stage such that the paving can be efficiently carried out.

Residential Pavement Design

Bituminous spray-sealed residential pavements, within the property boundary, shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless stated otherwise on the Drawings, the following shall apply:
Areas subjected to pedestrian traffic only:

125 mm base, for sites with slightly or moderately reactive clay
100 mm base, for sites on rock or sand
Areas subjected light vehicular traffic only:

230 mm base, for sites with slightly or moderately reactive clay
150 mm of base, for sites on rock or sand
Areas subjected to medium vehicular traffic:

150 mm base + 150 mm sub-base, for sites with slightly or moderately reactive clay
200 mm, for sites on rock or sand
Drainage System

The completed pavement shall drain to gutters, channels or pits that are proportioned to remove all rainwater. See the specification for subgrade. Where water is likely to seep through the pavement and enter the subgrade, subsurface drainage pipes shall be provided to drain to the stormwater system. The lip of gutters, channels and drainage pits shall be 10 mm below the finished level of the adjacent pavement to ensure that it drains freely. Drainage pits shall include sub-surface inlet slot to remove sub-surface water. All drainage and service trenches beneath the pavement shall be backfilled and compacted with base course material in layers not exceeding 150 mm in depth to 98% Standard Compaction.
See also Drainage Voids in Section 5 Plumbing and Drainage
Services
All existing services under the pavement shall be located, the position pegged and marked on the plans. Compacted fill, base course or lean-mix concrete shall provide sufficient cover to protect these services from damage during construction and in service. All newly laid services shall be backfilled with base course material and compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction.
Edge Restraints
Edge restraints such as kerbs and compacted material behind them shall be constructed such that they prevent the lateral movement of the pavement and base course under the action of traffic. The face of the restraint, which abuts the pavement, shall be vertical down to the level of the base course except that the top corner of this face shall have a 5 mm radius. 

Subgrade Preparation
Subgrade preparation shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The subgrade shall be excavated or filled, compacted and trimmed as indicated on the drawings to a tolerance of +0,-25 mm of the nominated levels. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All fill shall be compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction. The completed subgrade shall be proof-rolled before the laying of base material to identify soft spots.

Base course 

Base course shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The base course shall be compacted and trimmed as indicated on the drawings to a tolerance of +25,-0 mm except adjacent to existing structures where it shall be +10 mm, -0 mm of the nominated levels. The surface shall not deviate more than 10 mm in any 3 m length. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All base course shall be compacted in layers not exceeding 100 mm in depth to 98% Modified Compaction. This compaction is deemed to be achieved by at least three passes of a vibrating plate compactor. The completed base course shall be proof compacted to identify soft spots before constructing the pavement.

Bituminous Surfacing

The bituminous spray-sealed course shall be constructed in accordance with NAASRA Technical Report.

· If required, a light priming coat of cut back bitumen (AMC 0 - 50/50 bitumen/cutter) may be applied prior to sealing. Sealing shall occur while the primer is still wet to touch.

· Bitumen shall be sprayed at a constant rate of 1.3 to 1.5 l/m3, based on 10 mm nominal aggregate, by certified spray tankers.

· If required by the Engineer, aggregate may be pre-coated with binder. Clean, dry aggregate shall be spread over the bitumen and incorporated by roller within 20 minutes of spraying.

· On completion of rolling, excess aggregate shall be removed by sweeping.

Pavement Tolerances
All surfaces of the completed pavement, prior to trafficking, shall be within +,- 10 mm of the levels required on the drawings. The surface shall not deviate by more than 10 mm from the bottom edge of a 3.0 metre straight edge laid in any direction of an area of uniform grade.

Notes

Rutting of Bituminous Pavements

If constructed poorly on uncompacted subgrade or base course, bituminous spray-sealed pavements can progressively develop ruts under the vehicle loading. Ensure that the correct thickness of base course is constructed and compacted, using a plate vibrator or compactor. If small areas are involved, it may be economical to use a layer of blinding concrete. To repair small areas of rutted pavement: 

· Remove the surface layer and the affected base.

· Check for drainage problems.

· Reinstate the base, using cement stabilised road base or lean-mix concrete.

· Re-lay and re-compact the surfacing layer.

	Unbound Base Course Material

	Unbound base course material shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless specified otherwise, unbound base course material, which is used to provide the principal structural layer under the pavement, must consist of material which is capable of compaction, stable under the influence of moisture and of adequate strength. Base course material shall be a well graded low plasticity crushed rock complying with the following specification.

Nominal Size
20 mm

AS Sieve
% Passing

26.5 mm

100

19.0 mm

95 to100

13.2 mm

78 to 92

9.5 mm

68 to 83

4.75 mm

44 to 64

2.36 mm

29 to 47

425 (m

12 - 20

75 (m 

  2 to 6

Liquid Limit not exceeding 20.

Plasticity Index not exceeding 6.

Los Angeles Abrasion Loss of 40% maximum.

Californian Bearing Ratio (CBR) of 100% after soaking at 98% Modified Dry Density.
More details…click here


	Bituminous Spray-Sealed Pavements

	Pavements outside the property boundary, public footpaths, public malls, roads, pavements subject to regular vehicle loads in excess of 3 tonnes, heavy industrial pavement, container pavements and other heavy duty pavements are outside the scope of this specification.

Bitumen for residential pavements shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard as follows. If required, a light priming coat of cut back bitumen (AMC 0 - 50/50 bitumen/cutter) may be applied.

More details…click here


Inspections and Tests

All new work shall remain open until it has been inspected and approved by the Builder. The following inspections and tests shall be performed.

	PRIVATE 
Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

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

	Base course


	Visual *
	As specified
	Witness

	Bitumen


	Visual *
	As specified
	Witness

	Set out


	Measure by tape
	+,- 20 mm
	Hold

	Level datum


	Level
	+,- 10 mm
	Hold

	Level of boxing out


	Level
	+0 mm, -50 mm
	Hold

	Base course compaction


	Visual
	98% Modified
	Witness

	Level on base course


	Level
	+10 mm, -0 mm
	Hold

	Bitumen



	Visual
	+,- 10 mm
	Witness

	Edge restraint


	Visual
	As specified
	Witness

	Finished pavement


	Visual
	As specified
	Witness

	Notes

All tolerances shall be as shown, except where overridden by the relevant Standards


SPECIFICATION - CONCRETE PAVEMENTS

Scope

This section covers the construction of reinforced concrete pavements associated with residential buildings and light industrial or light commercial developments. 
The following pavements are outside the scope of this specification:

· Pavements outside the property boundary

· Pavements subject to regular vehicle loads in excess of 3 tonnes
· Public footpaths

· Public malls

· Public roads

· Medium or heavy duty industrial pavements
· Container pavements

· Other medium of heavy duty pavements.

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 Specification for mild steel and medium tensile steel bars and hard-drawn steel wire for concrete reinforcement:

IS 456 Plain and Reinforced Concrete - Code of Practice

IS 1742 Code of practice for building drainage

IS 6509 Code of practice for installation of joints in concrete pavements

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) Site earthworks and landscaping have reached a stage such that the paving can be efficiently carried out.

Residential Concrete Pavement Design

Residential concrete pavements, within the property boundary, shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards. Unless stated otherwise on the Drawings, the following shall apply:


In areas subjected to medium vehicular traffic, reinforced concrete pavements shall be:

· 150 mm thick - In areas subjected to light vehicular traffic, the thickness may be reduced to 100 mm.

· 25 N/mm2 concrete 
· SL82 fabric reinforcement (8 mm diameter bars at 200 mm centres, 251 mm2/m width) in top third
· Maximum control joint spacing up to 6.0 m, except in areas where cracking is likely. 
Drainage System

The completed pavement shall drain to gutters, channels or pits that are proportioned to remove all rainwater. See the specification for subgrade. Where water is likely to seep through the pavement and enter the subgrade, subsurface drainage pipes shall be provided to drain to the stormwater system. The lip of gutters, channels and drainage pits shall be 10 mm below the finished level of the adjacent pavement to ensure that it drains freely. Drainage pits shall include subsurface inlet slot to remove subsurface water. All drainage and service trenches beneath the pavement shall be backfilled and compacted with base course material in layers not exceeding 150 mm in depth to 98% Standard Compaction to the relevant Standard.
See also Drainage Voids in Section 5 Plumbing and Drainage
Services
All existing services under the pavement shall be located, the position pegged and marked on the plans. Compacted fill, base course or lean-mix concrete shall provide sufficient cover to protect these services from damage during construction and in service. All newly laid services shall be backfilled with base course material and compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction.
Subgrade Preparation
Subgrade preparation shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The subgrade shall be excavated or filled, compacted and trimmed as indicated on the drawings to a tolerance of +0,-25 mm of the nominated levels. In the absence of specific falls nominated on the drawings, a minimum of 2% cross-fall shall be provided. This shall be increased as necessary to prevent the ponding of water. All fill shall be compacted in layers not exceeding 150 mm in depth to 98% Standard Compaction. The completed subgrade shall be proof-rolled before the laying of base material to identify soft spots.

Base course 

If base course is required to eliminate soft spots, it shall extend a distance equal to the total depth of the pavement past the face of all edge restraints. The base course shall be compacted and trimmed as indicated on the drawings to a tolerance of +25,-0 mm except adjacent to existing structures where it shall be +10 mm, -0 mm of the nominated levels. The surface shall not deviate more than 10 mm in any 3 metre length. In the absence of specific falls nominated on the drawings, a minimum of 2% crossfall shall be provided. This shall be increased as necessary to prevent the ponding of water. All base course shall be compacted in layers not exceeding 100 mm in depth to 98% Modified Compaction. This compaction is deemed to be achieved by at least three passes of a vibrating plate compactor. The completed base course shall be proof compacted to identify soft spots before constructing the pavement.

Reinforcement

Two 12 mm deformed bar 2000 mm long shall be placed at all re-entrant corners.

Bar chairs shall be placed at one metre centres both ways to give the following clear cover. Reinforcement shall be placed in towards the tops of slabs-on-ground. Chair bases shall be used. Unless specified otherwise on the drawings, structural laps and cover shall be as follows:

Reinforcement shall be placed in the top half of the slab with a minimum cover of 30 mm.

Reinforcement
Required Laps 

Bars 

500 mm

Fabric 

2 cross wires overlapping

Notes

Cracking of Concrete Pavements

Shrinkage of the concrete is the principal cause of cracking in concrete pavements. This will be exacerbated by excessive thickness of concrete, failure to cure the concrete, and by the use of light reinforcement. SL62 fabric is not considered to be adequate to minimise shrinkage cracking. The inadequate thickness of the concrete, light reinforcement and the poor compaction of the sub-grade may lead to structural cracking. The designer should consider carefully the possibility of shrinkage and structural cracking with light fabric. Unless stated otherwise in the drawings, reinforcement should be SL82 fabric. To avoid cracking:

· Ensure that the sub-grade, including any fill material, is properly compacted.

· Place the correct quantity of reinforcement in the top half of the slab. 

· Construct control joints at the required spacing and located at any points of weakness and re-entrant corners.
·  Avoid T-junctions of control joints.

To repair cracked pavement: 

· Saw cut new control joints in strategic locations to arrest further cracking

· Remove and reinstate the cracked concrete, or saw cut the cracked area and patch with epoxy. Both solutions result in a loss of aesthetics.

Placing and Finishing Concrete

Construction shall comply with the relevant Standards (IS 456). All concrete shall be compacted by immersion vibrator.

All concrete, except that which is coloured, shall be cured using a sprayed curing compound.

Colour and Stencils

Stencils and pigment shall be applied in accordance with the manufacturer’s instructions, in such a manner that ensures that the pigment does not run or stain those parts of the concrete intended to remain un-coloured.
Option 1 Single Colouring Technique

· Stencils shall be to a pattern nominated on the drawings.

· Colour hardener shall be applied at a rate not less than 20 kg/m2.

· Once dry, the concrete shall be sealed with a minimum of two coats of acrylic sealer.  
Option 2 Multi-colouring Technique with Surface Texture

· Stencils shall be to a pattern nominated on the drawings.

· Colour hardener shall be applied at a rate not less than 20 kg/m2.

· A Release Agent shall be applied to all concrete surfaces and rolled with a textured roller to embed the release agent.

· After 48 hours (2 days) remove excess release agent powder and wash the surface.

· Once dry, the concrete shall be sealed with a minimum of two coats of acrylic sealer.  
Efflorescence of Concrete Pavements

Efflorescence is the white discolouration, which appears on the pavement surface. It can result from several varied sources, the most common of which is evaporation of moisture from the surface of the pavement. This draws salts (often calcium hydroxide) to the surface where it is deposited (often carbonating to deposit insoluble calcium carbonate).To avoid efflorescence problems:

· Use products with a low potential to effloresce

· Use clean sands and bedding materials

To remove efflorescence:

· Allow the pavement to stand for several months to ensure that the full extent of the efflorescence is known.

· Saturate the pavement, use proprietary cleaners in accordance with the manufacturer’s recommendations and thorough wash off all material. Observe all recommended safety precautions.

Control Joints

Pavement shall be jointed to a depth between one third and one quarter of the thickness using wet formed or sawn joints (unless approved otherwise) at positions shown on the drawings.  Joints shall be positioned to coincide with points of weakness, re-entrant corners and at centres not exceeding 6.0 m.
Pavement Tolerances
All surfaces of the completed pavement, prior to trafficking, shall be within +,- 20 mm of the levels required on the drawings. The surface shall not deviate by more than 15 mm from the bottom edge of a 2.0 metre straight edge laid in any direction of an area of uniform grade.

	Sand Bedding

	Sand shall be clean free from salts, vegetable matter and impurities. It shall conform to the relevant Standards, except that the following grading shall apply:

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


	Bar Chairs

	Bar chairs shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards, and shall be of a type and size to ensure the reinforcement is positioned to achieve the required. Bar chairs shall be such that:

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

· Reinforcement in footings has not less than 40 mm in concrete in contact with unprotected ground and 30 mm to a sealed vapour barrier
More details…click here


	Formwork

	Formwork shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 14687)
 More details…click here


	Key Joint Form

	Key joint forms shall comply with the Drawings, National Building Code of India (NBCI) 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


	Misalignment Control

	Where PVC concrete construction joints are to be used to control misalignment and displacement in concrete pavement joints due to soil movement, they shall allow the concrete to articulate without creating trip hazards.

More details…click here


	Concrete

	Concrete shall comply with the Drawings, National Building Code of India (NBCI) 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  25 N/mm2
· 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, National Building Code of India (NBCI) and relevant Standard (IS 432,IS 456) unless stated otherwise, properties shall be not less than:  

· Deformed bars - 500 N/mm2, normal ductility (N)

· Square fabric, rectangular fabric and trench mesh - 500 N/mm2, low (L) or normal (N) ductility ribbed wires 

· Fitments -500 N/mm2, low (L) or normal (N) ductility ribbed wires

· Round bar (e.g. R250 N10 for dowels) - 250 N/mm2 round

· Reinforcement in 100 mm thick pavements shall be not less than 8 mm diameter bars at 200 mm centres
 (251 mm2/m width, SL82 fabric).
More details…click here


	Fibre Reinforcement

	Fibre reinforcement used for enhancing toughness and impact resistance of concrete shall comply with the Drawings, National Building Code of India (NBCI) 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


	Joint Material

	Joint material shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard. 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, National Building Code of India (NBCI) and relevant Standards. 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


	Pigments, Colour Hardeners and Release Agents

	Pigments (including colour-hardeners) for coloured concrete shall incorporate iron oxide, titanium dioxide, chrome oxide or cobalt aluminium spinel, as appropriate. For Stamped concrete the colouring agent shall incorporate a release agent.
More details…click here


	Stencils and Stamps

	Stencils and stamps shall be to the pattern specified on the drawings.
More details…click here


	Curing Compounds

	Curing compounds shall comply with the relevant Standard and 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


	Sealants

	Sealants for coloured concrete shall in accordance with the manufacturer’s recommendations. Refer also to the separate specification on sealing pavements.
More details…click here


	Concrete Jointing Accessories

	Concrete jointing accessories shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard. 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

All new work shall remain open until it has been inspected and approved by the Builder. The following inspections shall be performed.

	PRIVATE 
Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

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

	Drainage

	Visual, flush out
	Must drain freely
	Witness

	Subgrade

	Proof pass of compactor
	No soft spots    +0, -25 mm
	Witness

	Subbase (if specified)
	Proof pass of compactor
	No soft spots   +25, -0 mm  
+10, -0 mm edges  10mm in 3m
	Witness

	Edge forms

	String line
	+,- 10mm
	Hold

	Level on sand bed

	Spot check
	+ 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

	Concrete strength

	Delivery dockets
	N20
	Witness

	Control joints
	Visual
	As specified
Re-entrant corners

6.0 m max centres 
	Witness

	Curing

	Visual
	As specified
	Witness

	Notes

All tolerances shall be as shown, except where overridden by the relevant Standard.


SPECIFICATION - SEALING CONCRETE SEGMENTAL PAVEMENTS

Scope

This section covers the sealing of segmental concrete pavements, if required to enhance aesthetics and assist cleaning.
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.

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) Site earthworks and landscaping have reached a stage such that the paving can be efficiently carried out.

Application
· Remove all efflorescence and staining.

· Ensure that the concrete surface is clean and dry

· Apply and cure the sealant in accordance with the manufacturer’s instructions.

· Ensure that the sealed area remains un-trafficked for the period recommended by the manufacturer.

	Clear Sealants for Segmental Concrete Pavements

	Sealant materials shall be selected from the following table, giving consideration to the application and required features. 
More details…click here

	
	Silane
	Siloxane
	Acrylic
	Urethane

	Applications

	Patios, walks, pool decks
	Yes
	Yes
	Yes
	Yes

	Residential or commercial drives
	Yes
	Yes
	Yes
	Yes

	Areas subject to fuel spills
	
	
	
	Yes

	Areas subject to chlorine contamination
	Yes
	Yes
	
	Yes

	Features

	Finish
	Flat
	Flat
	Gloss
	Gloss

	Enhances colour
	Initially, then diminishes
	Initially, then diminishes
	Yes
	Yes

	Jointing sand stabilizer
	
	
	Yes
	Yes

	UV resistant
	Yes
	Yes
	Yes
	Yes

	Can be re-coated
	Yes
	Yes
	Yes
	Yes

	Ease of removal
	Moderate
	Difficult
	Difficult
	Difficult


specification – site determination of Fine Content of SOIL, SAND OR aggregate
Scope

Where doubt exists as to the acceptability of the fine content of soil, sand or aggregate, it shall be tested in accordance with IS 2720:Part 37   Methods of test for soils
Alternatively, the following approximate settling test may be used to determine the approximate amount of fine silt, clay and similar materials in soil, sand or aggregate.
Approximate Test Procedure
· Sample the soil, sand or aggregate to yield 100mL.
· Make a salt solution, by dissolving 10 grams of common or table salt in 1.0 litre of water.

· Place approximately 50 mL of salt solution in a 250 mL stoppered measuring cylinder. 
· Add 100 mL of aggregate to solution. 
· Make volume up to 150 mL by adding more salt solution.
·  Stopper the cylinder.

· Shake for 30 seconds. 
· Tap cylinder until aggregate surface is level. 
· Stand for three hours.

· Note the volume of sand (S) and settled clay and fine silt (F). 

Calculate the percentage of clay and fine from  C = ( F/S ) x 100
SPECIFICATION - Slip Resistance of Pedestrian Surfaces

Scope

This section covers the slip resistance of pedestrian surfaces, including pavements. 
Required Slip Resistance

Pedestrian pavements shall have slip resistance appropriate for the application, taking into consideration the slope, ambient lighting, volume of traffic, age of pedestrians, gait, maintenance of surface and any other factor likely to affect the probability of pedestrian slip occurring. Unless specified otherwise, the slip resistance shall not be less than the values tabulated. 

	Pedestrian Flooring Guide – Minimum Pendulum or Ramp Classifications

	Location
	Pendulum

(TRL Rubber)
	Ramp

	 External pavements & ramps 

External ramps including sloping driveways, footpaths etc (Slope ≥ 4.2o)
External ramps including sloping driveways, footpaths etc (Slope < 4.2o)

External sales areas (e.g. markets)
External carpark areas
External colonnades, walkways, pedestrian crossings, balconies, verandas, carports, driveways, courtyards and roof decks 
	>44

>40
>40
>40
>40

	R12
R11
R11
R11
R11

	Residential 

Private paths, primary access to premises, driveways, carports
	>40
	R11

	Notes:

1. These tables are provided for the assistance to the designer, but do not constitute recommendations. 

2. These tables are derived from Standards Australia AS/NZS 4586 and HB 197 Table 3, and designers should be aware that there are other different recommendations available from other sources. Designers should refer to the source documents for full details. 

3. Unless stated otherwise, the tables are derived for level surfaces with normal lighting, traffic, age, gait, and maintenance.
4. “Pendulum” indicates the mean of five measurements of slip resistance, using the British Pendulum Test, complying with BS 7976 with a TRL (Transport Research Laboratory) rubber (IRHD hardness 55 ±5)

5. AS/NZS 4586 Tabl 2 makes provision for the following classifications according to the Wet Pendulum Test complying with BS 7976 with a Four S rubber (simulated standard shoe sole, IRHD hardness 96 ±2) or TRL (Transport Research Laboratory) rubber (IRHD hardness 55 ±5).

                                       Pendulum (mean BPN)

    Class           Four S rubber              TRL rubber

        V                   >54                                   >44

        W                 45–54                                 40–44

6. “Ramp” indicates the classification using DIN 51130 (or AS/NZS 4586 Tables 3 and 4)

        Oil-Wet Ramp Test

        Classification Angle (degrees)

                R11             ≥19 < 27

                R12             ≥27 < 35

Refer to: DIN 51130 Testing of floor coverings, determination of slip resistance, work rooms and areas of work with an increased risk of slipping, walking method ramp test, and AS/NZS 4586 Slip Resistance Classification of New Pedestrian Surface Materials.


_1264960509.psd

