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MASONRY - 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 - MASONRY 

Scope

This section covers the construction of masonry in buildings, including unreinforced brickwork and blockwork wall, piers and lintels. It also includes the construction of reinforced hollow blockwork. 

Note

The construction of reinforced hollow concrete blockwork for stems of gravity retaining walls is set out in the specification for Retaining Walls. 
National Building Code of India (NBCI) 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 269 : 1989  Specification for 33 grade ordinary portland cement

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 455 : 1989  Specification for Portland slag cement

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

IS 9103 : 1999 Concrete Admixtures - Specification

IS 1322 : 1993  Specification for bitumen felts for water proofing and damp-proofing

IS 1489 : 1991  Specification for Portland pozzolana cement 

IS 1566 : 1982  Specification for Hard-drawn Steel Wire Fabric for Concrete Reinforcement

IS 1597 : 1992  Construction of Stone Masonry - Code of Practice 

IS 1609 : 1991 Code of practice for laying damp-proofing treatment using bitumen felts

IS 1625 : 1971 Code of practice for preparation of lime mortar for use in buildings

IS 1642 : 1989  Code of practice for fire safety of buildings (general)

IS 1725 : 1982 Specification for soil based blocks used in general building construction

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

IS 1905 : 1987  Code of Practice for Structural use of Unreinforced Masonry 

IS 2090 : 1983  Specification for high tensile steel bars used in prestressed concrete 

IS 2116 : 1980  Specification for sand for masonry mortars 

IS 2180 : 1988  Specification for heavy duty burnt clay building bricks

IS 2185 : Part 1 : 2005 Concrete Masonry Units - Specification - Part 1 : Hollow and Solid Concrete Blocks 

IS 2185 : Part 2 : 1983  Specification for concrete masonry units: Part 2 Hollow and solid light weight concrete blocks

IS 2185 : Part 3 : 1984  Specification for concrete masonry units Part 3 Autoclaved cellular Aerated concrete blocks

IS 2212 : 1991  Code of practice for brickwork 

IS 2222 : 1991 Specification for Burnt Clay Perforated Building Bricks 

IS 2250 : 1981  Code of Practice for Preparation and Use of Masonry Mortars

IS 2541 : 1991  Code of practice for preparation and use of lime concrete

IS 2572 : 2005 Construction of Hollow and Solid Concrete Block Masonry - Code of Practice

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

IS 2691 : 1988  Specification for burnt clay facing bricks 

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

IS 3067 : 1988  Code of practice for general design details and preparatory work for damp-proofing and water-proofing of buildings

IS 3068 : 1986  Specification for broken brick (burnt clay) coarse aggregates for use in lime concrete 

IS 3182 : 1986  Specification for broken brick (burnt clay) fine aggregates for use in lime mortar

IS 3466 : 1988  Specification for masonry cement

IS 3620 : 1979  Specification for laterite stone block for masonry

IS 5498 : 1969 Lime-cement-cinder hollow concrete blocks

IS 5871 : 1987  Specification for bitumen mastic for tanking and damp-proofing

IS 6041 : 1985  Code of practice for construction of autoclaved cellular concrete block masonry

IS 6042 : 1969  Code of practice for construction of lightweight concrete block masonry

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

IS 6452 : 1989  Specification for high alumina cement for structural use

IS 7198 : 1974  Code of practice for damp-proofing using bitumen mastic

IS 7245 : 1974  Specification for concrete pavers

IS 8042 : 1989 White Portland Cement - Specification 

IS 8043 : 1991  Specification for hydrophobic Portland cement 

IS 8112 : 1989  Specification for 43 grade ordinary Portland cement

IS 9142 : 1979  Specification for Artificial Lightweight Aggregates for Concrete Masonry Units

IS 9394 : 1979  Specification for stone lintels

IS 9893 : 1981  Specification for precast concrete blocks for lintels and sills

IS 9918 : 1981  Code of practice for in-situ waterproofing and damp-proofing treatments with glass fibre tissue reinforced bitumen

IS 11216 : 1985  Code of practice for permeability test for masonry (during and after construction)

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

IS 12440 : 1988  Specification for precast concrete stone masonry blocks

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

IS 12600 : 1989  Specification for low heat Portland cement

IS 13077 : 1991  Guide for preparation and use of mud mortar in masonry

IS 13182 : 1991  Waterproofing and Damp-Proofing of Wet Areas in Building – Recommendations

IS 14213 : 1994  Code of practice for construction of walls using precast concrete stone masonry blocks

..S 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 

..SP 20 (S and T) : 1991 Handbook on Masonry Design and Construction

..SP 34 : 1987 Handbook on Concrete Reinforcement and Detailing
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, concrete slab-on-ground or suspended concrete slabs.

Mortar

The designer shall nominate the Category of construction and correct mortar mix on the drawings, as per the following table;
	Recommended Mortar Mixes

	Category of Construction (1)
	Proportion of Cement-Lime-Sand (2)

	A
	M2 (cement-sand 1:6) or
M3 (lime-cinder(3) 1:3)

	B, C
	M2 (cement-lime-sand 1:2:9) or
cement-sand 1:6 or richer

	D, E
	H2 (cement-sand 1:4) or
M1 (cement-lime-sand 1:1:6 or richer)

	Note: Though the equivalent mortar with lime will have less strength at 28 days, their strength after one year will be comparable to that of cement mortar.

	(1) Category of construction is set defined in NBCI, Part 6, Section 4, Table 12.

	(2) Mortar grades and specification for types of limes etc shall be in accordance with NBCI, Part 6, Section 4, Table 1.

	(3) In this case some other pozzolanic material like SURKHI (burnt brick fine powder) may be used in place of cinder.

	Reproduced from the National Building Code of India, Part 6, Section 4, Table 13.


Damp-Proof Course 

Damp-proof-courses shall be built into the masonry in accordance with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 3067). Unless stated otherwise, damp-proof-courses shall be:
· Placed under walls to provide a continuous damp-proof barrier around the building 

· Lapped not less than 150 mm  at joints

· Projecting through the entire width of the masonry and project beyond the external face of the masonry

· Stepped at changes of floor level

· Positioned (if applicable) under the coping of any parapet more than 300 mm above adjoining roof cladding

· Positioned (if applicable) in chimney stacks, 150 mm to 300 mm above the highest junction of roof and chimney

· At least 75 mm above finished surface level of adjacent paved, concreted or landscaped areas that slope away from the wall

· At least 50 mm above finished paved or concreted areas sloping at least 50 mm over the first 1 m from the building and protected from the direct effects of the weather by a carport, verandah or similar

· At least 150 mm above the adjacent finished ground in all other cases.

Flashings 

Flashings shall be built into the masonry in accordance with the Drawings, National Building Code of India (NBCI) and relevant Standard. Unless stated otherwise, flashings shall be:
· Fixed with clouts to timber studs or built into an inner leaf of masonry as applicable

· Built into the external leaf of walls exposed to weather, extending across the cavity,

· Turned up 150 mm and nailed to the frame or built 30 mm into an inner leaf of masonry,

· Positioned at openings (unless they are protected by an overhang), where they shall extend 100 mm past the end of opening and be turned up to prevent leakage. 

Termite Protection

Termite protection measures shall comply with the National Building Code of India (NBCI) 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.
Sheet material acting as a termite barrier within the masonry 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.

Slip Joints

Slip joint material shall be placed between unreinforced masonry walls and any supported concrete slab.

Wall Ties 

Wall ties shall be installed in accordance with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). 
Joint Reinforcement

One layer of joint reinforcement shall be incorporated into concrete or calcium silicate masonry at points of potential cracking such as at the corners of door or window openings.

Lintels and Arch Bars

Lintels and arch bars shall be built in over openings in excess of 1.0 metre accordance with the Drawings, National Building Code of India (NBCI) Part 6, Section 4 and relevant Standard (IS 1597, IS 9394, IS 9893).
Anchorages

Anchorages, including those to tie down roof structures, shall be installed at specified locations, and in accordance with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597).
Mortar Joints
Mortar joints shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 2212).  Unless stated otherwise, mortar joints shall comply with the following:
· Mortar joint shall be 10 mm thick.

· Mortar joints in solid or cored face masonry shall be fully bedded. Joints shall be as specified on the drawings.
· Mortar joints in solid or cored backup or non-face masonry shall be fully bedded and flush jointed.
· Mortar joints in hollow blockwork, shall be face shell bedded and shall be ironed, unless a flush joint is specified for aesthetic reasons.

Weepholes

Weepholes shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 2212).  Unless stated otherwise, weep holes shall be built into the external leaf of cavity walls or veneer walls at centres not exceeding 1.2 metres in the course immediately above a DPC or flashing, except where the head or sill opening is less than 1.0 metre wide.

Provision for Timber Shrinkage

In masonry veneer construction, a gap in accordance with schedule below shall be left between the timber frame and the top of the masonry, and at window sills, to accommodate timber shrinkage.

	Location in timber framed buildings
	Minimum Clearances (mm)

	
	Unseasoned hardwood frame
	Other timber frame

	Sills of lower or single storey windows 
	10 mm
	5 mm

	Roof overhangs of single storey buildings
	16 mm
	8 mm

	Sills of second storey windows

 
	20 mm
	10 mm

	Roof overhangs of two storey buildings 
	24 mm
	12 mm


Control Joints and Articulation Joints

Vertical control joints or articulation joints shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 2212).  Unless stated otherwise, vertical control joints or articulation joints shall be built into unreinforced masonry at the following locations:

· Centres not exceeding the following in straight continuous walls without openings 

For sand and rock sites (Class A), and slightly reactive sites (Class S), with little or no ground movement from moisture changes – 
Articulation is not required

For moderately reactive clay or silt sites, which can experience moderate ground movement from moisture changes (Class M or MD) and  highly reactive clay sites, which can experience high ground movement from moisture changes
(Class H or H-D) – 






External masonry face finish, rendered or painted 
7.0 m




Internal masonry sheeted and/or face finished
6.0 m




Internal masonry rendered and/or painted

5.0 m
· Not closer than the height of the wall away from corners

· Not more than 5 metre centres in a wall with openings more than 900 x 900 mm, and positioned in line with one edge of the opening

· At the position where a wall changes height by more than 20%  

· At a change in thickness of a wall

· At control joints or construction joints in supporting slabs

· At the junctions of walls constructed of different masonry materials

· At deep rebates

· At a distance from all corners not less than 500 mm and not greater than 3000 mm.  

Articulation and control joints shall not be placed adjacent to arches. Control joints in concrete masonry arches shall be saw-cut to half the depth of the masonry unit and positioned at the centre of the arch. 

Control joints and articulation joints, shall be 10 mm wide and shall consist of a polystyrene backing rod and a polyurethane material gunned into the joint to form a 10  x 10 mm flexible seal. The backing rod shall be placed into the masonry at a depth, which permits the finish of the control joints to match the mortar joints. 

For control joints or articulation joints in cavity walls (i.e. not in veneer walls), extendible masonry ties shall be built into every fourth course. 

Where an articulation joint is adjacent to a door or window frame, a 10 mm gap shall be provided between the edge of the frame and the masonry to allow for movement.

Mortar joints shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 2212).  Unless stated otherwise, mortar joints shall comply with the following:
Additional Requirements for Reinforced Masonry Construction (Excluding Retaining Walls)

All construction of reinforced concrete masonry shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 456). Unless stated otherwise, the following shall apply:
· Vertical steel reinforcement shall be tied using tie wire to steel starter bars through clean-out holes in each reinforced core and fixed in position at the top of the wall by plastic clips or template. Starter bars shall be tied into position to provide the specified lap above the top surface of the footing. The starter bars shall be held in position on the centre line of a reinforced blockwork wall by a timber member or template and controlled within a tolerance of +,- 5 mm through the wall and +,- 50 mm along the wall.

· Horizontal steel may be laid in contact with rebated webs of Double U or H blocks. It shall be held in position by steel ties or plastic clips.  Cover to horizontal steel in lintel blocks shall be maintained by the use of wheel type plastic clips. 

· The minimum cover (from the edge of the steel reinforcement to the inside face of the block core) shall be 20 mm, except where specified otherwise. In severe marine environments, saline or contaminated water including tidal and splash zones, and within 1 km of an industry in which chemical pollutants are produced, the minimum cover to the inside face of the block core shall be 30 mm. 

· Control joints shall be built into reinforced concrete masonry at all points of potential cracking and at the locations shown on the drawings. The spacing of control joints should not exceed 8.0 metres, except that the spacing of control joints may be increased in reinforced masonry walls meeting the following criteria:

· Consisting of at least 190 mm hollow concrete units, and

· Built less than 3.0 metres high, and

· Incorporating a top reinforced bond beam, and 

· Incorporating N16 horizontal reinforcement at not greater than 400 mm centres

· On a site with rock or slightly reactive foundations, and  

· With a reinforced concrete footing of adequate stiffness.

General
The most common problems associated with masonry construction derive from a failure to comply with the National Building Code of India, particularly in respect of durability, mortar mix, ties and flashings.

	Masonry Units 

	Masonry units shall be fired clay, concrete or calcium silicate units complying with the Drawings, NBCI and relevant Standard (IS 2185).  Unless stated otherwise, properties shall be not less than: 
· Masonry units shall comply with Dimensional Category DW1, except that split or irregular faces may be DW0.

Concrete units usually comply with Dimensional Category DW4 , which is more stringent than for DW1.
· Masonry units shall meet General Purpose Salt Attack Resistance Grade, except for applications requiring Exposure Grade. Applications requiring Exposure Grade are:

· saline wetting or drying, 

· aggressive soils, 

· severe marine environments, 

· saline or contaminated water including tidal or splash zones, or 

· within 1 km of a industry producing chemical pollutants

· Masonry units shall have a Characteristic Compressive Strength not less than a value specified by the Engineer. In the absence of such specification, masonry units shall have Characteristic Compressive Strengths not less than the following values. 

Minimum Characteristic Compressive Strength of Masonry Units 1
Application

Hollow units2
Solid, cored or horizontally cored units3
Reinforced masonry

15.0 N/mm2 4
Loadbearing masonry

15.0 N/mm2 4
10.0 N/mm2
Non-loadbearing masonry 

10.0 N/mm2 4
  3.0 N/mm2
Notes

1. Values of minimum characteristic compressive strength specified by the Engineer over-ride the values given in this table.  Designers and specifiers should check with the manufacturers the availability of particular strength grades.

2. For hollow units, compressive strength is measured using face shell bedding.

3. For solid, cored or horizontally cored units, compressive strength is measured using full bedding.

· Masonry units intended for face applications and exposed to the weather shall have:

· Permeability not more than 2 mm/minute

· Efflorescence Potential of Nil or Slight

· Colour and texture within an agreed range.

· Masonry units intended for exposure to lateral loads in excess of 0.5 kPa shall have a Characteristic Lateral Modulus of Rupture not less than 0.8 N/mm2. 

· Concrete masonry units shall have a Mean Coefficient of Residual Drying Contraction not more than 0.6 mm/m.

· Clay masonry units shall have a Mean Coefficient of Expansion not more than 1.0 mm/m.
· Masonry units for reinforced masonry applications shall have the following properties:

· If units are intended to incorporate both horizontal and vertical reinforcement and are not protected both sides by a waterproof membrane, they shall be “H” or “Double U” configuration; 

· Units may be fully grouted and may be reinforced both vertically and horizontally; 

· Grout may flow easily around and enclose the reinforcement in all cores; and 

· Cover is consistent with the requirements for durability, strength and fire resistance as appropriate

More details…click here

	Definitions 

· Dimensional Category DW0 - No Requirements

· Dimensional Category DW1 - Average deviation of a sample of 20 units; +,- 2.5 mm (dimensions under 150 mm); +,- 4.5 mm (dimensions 150 to 250 mm); +,- 5.0 mm (dimensions over 250 mm)
· Dimensional Category DW4 - 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. For split faces, the dimensional deviations shall not apply to the width of the unit, provided the average width is not less than 90% of the work size.
· General Purpose Salt Attack Resistance Grade - Performance such that it is possible to demonstrate that the product has a history of surviving under non-saline environmental conditions similar to those existing at the site considered, but not expected to meet the mass loss criterion for Exposure Grade Salt Attack Resistance Grade.
· Exposure Grade Salt Attack 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; and less than 0.2 grams mass loss in 40 cycles in. AS/NZS 4456.10, Method B test.


	Mud Bricks

	Mud bricks shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standards (IS 1725).
More details…click here


	Cement

	Cement shall be Type GP portland cement or GB blended cement complying with the relevant Standard.(IS 269).
More details…click here


	Masonry Cement

	Masonry cement shall comply with the relevant Standard (IS 3466).
More details…click here


	Lime

	Lime shall be hydrated building lime complying with complying with the relevant Standard (IS 1625).

More details…click here


	Water Thickener

	Water thickener shall be methyl-cellulose based complying with complying with the relevant Standard (IS 9103).

More details…click here


	Sand

	Sand shall be well graded and free from salts, vegetable matter and impurities. Sand shall not contain more than 10% of the material passing the 75 micron sieve.  Sand within the following grading limits complies with this requirement and is deemed suitable for concrete masonry. (IS 2116)

Sieve
     Percent Passing

4.76 mm
     100


2.36 mm
     95–100


1.18 mm
     60–100


600 µm
     30–100


300 µm
     10–50


150 µm
       0–10


  75 µm
       0–4
More details…click here


	Concrete Grout

	Concrete grout shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). Unless stated otherwise, properties shall be:  

· a minimum portland cement content of 300 kg/cubic metre;

· a maximum aggregate size of 10 mm;

· sufficient slump to completely fill the cores; and 

· a minimum compressive cylinder strength of 20 N/mm2.

More details…click here


	Joint Material

	Joint material shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). 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.

· Control joints and articulation joints shall incorporate de-bonding tape.

Intumescent seals shall be acrylic co-polymer sealant capable of providing the requisite fire performance as specified in the Drawings and/or National Building Code of India (NBCI) as appropriate.   
More details…click here


	Damp Proof Course

	Damp-proof courses (DPCs) shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 3067). Unless stated otherwise damp-proof courses (DPCs) shall consist of one of the following options. 

· A material complying with the Standard (IS 3067).
· Embossed black polyethylene film of high iN/mm2ct resistance and low slip, with a nominal thickness of 0.5 mm prior to embossing, and meeting the requirements of the relevant Standard.
· Polyethylene coated metal damp proof courses with an aluminium core not less than 0.1 mm thick, shall be coated both sides with bitumen adhesive enclosed in polyethylene film not less than 0.1 mm thick on each face, and has a nominal total thickness of not less than 0.5 mm prior to embossing;

· Bitumen impregnated materials of not less than 2.5 mm thickness, that meet the requirements of the relevant standards, when used in walls that are not higher than 7.8 m above the level of the DPC;
· Termite shields (with no penetrations) continuous throughout the wall or pier .
Notes: 

Metal and metal-cored damp-proof courses and termite shields shall not be used in locations with saline ground water or subject to rising salt damp.
More details…click here


	Flashings

	Flashings shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard  (IS 1597, IS 3067). 

· Metal and metal-cored flashings shall not be used in locations that expose them to saline ground water or rising salt damp.

· Metal flashings shall be coN/mm2tible with the materials with which they are in contact, and shall not give rise to electrolytic action. If there is potential for electrolytic action to occur, flashings shall be isolated by inert materials.

· Flashings intended to hold their shape shall be manufactured from rigid material. (e.g. metal cored material)

Unless stated otherwise flashings shall consist of one of the following options: 
Flashing in Concealed Locations (e.g. cavity flashings) shall be one of the following:
· Uncoated annealed lead having a mass not less than 10 kg/m2 in lengths not exceeding 1.5 m, but shall not be used on any roof that is used to catch potable water;

· Uncoated copper having a mass not less than 2.8 kg/m2 and having a thickness of 0.3 to 0.5 mm;
· Bitumen coated metal (normally aluminium) with a total coated thickness of 0.6 mm to 1.0 mm;

· Zinc coated steel with a thickness not less than 0.6 mm;
· Embossed/quilted polyethylene sheet with an average thickness not less than 0.5 mm

Flashings in Exposed Locations (e.g. flashings from the roof to masonry wall) shall be one of the following:
· Uncoated annealed lead having a mass not less than 20 kg/m2 in lengths not exceeding 1.5 m, but shall not be used on any roof that is used to catch potable water;

· Uncoated copper having a mass not less than 2.8 kg/m2 and having a thickness of 0.3 to 0.5 mm;
· Bitumen coated metal (normally aluminium) with a total coated thickness of 0.6 mm to 1.0 mm;

· Zinc coated steel of thickness not less than 0.6 mm.
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, National Building Code of India (NBCI) 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, National Building Code of India (NBCI) 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, National Building Code of India (NBCI) 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


	Slip Joint Material 

	Slip joint material shall comply with the Drawings, National Building Code of India (NBCI), relevant standards and the following requirements;
· Bitumen-coated aluminium 
· Embossed polyethylene
· Polyethylene-and-bitumen coated aluminium.
Metal slip joint materials shall not be used in locations that are subject to rising salt damp.
More details…click here


	Wall Ties

	Wall ties shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). Unless stated otherwise, wall ties shall comply with the following:
For elements in a mild environment, elements in an interior environments above a damp-proof course and enclosed within a building except during construction, elements above the damp-proof course in non-marine exterior environments,

elements above the damp-proof course in other exterior environments, with a waterproof coating, properly flashed junctions with other building elements and a top covering (roof or coping) protecting masonry, elements below a damp-proof course or in contact with ground, that are protected from water ingress by an impermeable membrane;  ties shall be:

· Galvanised steel or polymer designated R2 (or greater), or 

· Manufactured from Z600 galvanised sheet steel, or sheet steel ties galvanised after manufacture with 300g/m2 of zinc on each side.

For elements in marine environments  (1 km or more but less than 10 km from breaking surf ; or 100 m or more but less than 1 km from salt water not breaking surf);  ties shall be:

· Sheet steel ties galvanised after manufacture with 470g/m2 of zinc on each side, or 
· Galvanised wire ties with 470g/m2 of zinc coating, or
· Stainless steel designated R3 or greater; or

· Polymer ties designated R3 or greater. 

For elements in interior environments that are subject to non-saline wetting and drying, elements below the damp-proof course in contact with non-aggressive soils, or elements in fresh water; ties shall be :

· 316 or 316L stainless steel ties designated R3 or greater; or

· Polymer ties designated R3 or greater. 

For elements in severe marine environment (less than 1 km from breaking surf ; or less than 100 m from salt water not breaking surf), interior environments subject to saline wetting and drying, elements below a damp-proof course or in contact with ground in aggressive soils; or elements in severe marine environments (less than 1 km from breaking surf ; or less than 100 m from salt water not breaking surf), ties shall be:

· 316 or 316L stainless steel ties designated R4 or greater; or 

· Polymer ties designated R4 or greater.
For elements in saline or contaminated water including tidal splash zones or elements within 1 km of an industry producing chemical pollutants, ties shall be:

· 316 or 316L stainless steel designated R5; or 
· Polymer ties designated R5.

Note, Wall ties shall comply with the following schedule from AS 3700 based on the classifications set out in AS 2699.1.
Masonry Wall Ties
Type A Cavity Ties

Vertical spacing 600 mm max

Type A Veneer Ties

Vertical spacing 600 mm max

Wall height

Any height

2400 mm

3000 mm

Wind Classification & External Pressure 

Horizontal spacing, mm

Horizontal spacing, mm

300

450

600

450

600

450

600

N1   + 0.5 kPa

L   

L  

M  

L 

L 

L  

L  

N2   + 0.7 kPa

L  

M  

M  

L 

L  

L  

M  

N3   +1.1 kPa 

M  

M  

H  

L 

M  

M  

M  

C1   -1.0 kPa

M

M

H

M

M

M

M

N4   + 1.5 kPa

M

H

H

M

M

M

H

C2    - 1.5 kPa               

M

H

H

M

H

H

H

N5    +2.3 kPa   , C3   -2.1 kPa
H

H

H

H

H

H

H

N6    +3.1 kPa   , C4   -2.9 kPa
H

H

H

H

H

H

H

+ indicates compression;     - indicates tension;     Tie spacing 600 x 600 mm maximum
Extendible masonry ties for control joints and articulation joints shall restrain the wall against out-of-plane movement, but permit in-plane movement such as expansion and contraction.  Extendible masonry ties shall be capable of correct operation, even when misaligned by up to 10 mm over the length of the tie.
More details…click here


	Steel Lintels and Arch Bars

	Steel lintels and arch bars shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 9394, IS 9893) as defined in the following schedule.
Note: Although most lintels are not “below a damp-proof course” or “in contact with ground”, these cases have been included in the schedule for completeness and because it is possible for them to occur.

For elements in a mild environment, elements in an interior environments above a damp-proof course and enclosed within a building except during construction, elements above the damp-proof course in non-marine exterior environments, elements above the damp-proof course in other exterior environments, with a waterproof coating, properly flashed junctions with other building elements and a top covering (roof or coping) protecting masonry, elements below a damp-proof course or in contact with ground, that are protected from water ingress by an impermeable membrane, steel lintels and arch bars shall be designated R2 or greater. 

For elements in interior environments that are subject to non-saline wetting and drying, elements below the damp-proof course in contact with non-aggressive soils, elements in marine environments, elements in fresh water; steel lintels and arch bars shall be R3 or greater. 

For elements in interior environments subject to saline wetting and drying, elements below a damp-proof course or in contact with ground in aggressive soils, elements in severe marine environments; steel lintels and arch bars shall be designated R4 or greater. 

For elements in saline or contaminated water including tidal splash zones, elements within 1 km of an industry producing chemical pollutants; steel lintels and arch bars shall be designated R5. For external applications in heavy industrial areas (Classified “Severe”), steel lintels may be hot dip galvanised to 600 g/m2. 
More details…click here


	Maximum Opening for Steel Lintels and Arch Bars (mm) 1  2

	Span 

mm
	Load Type A 3
Supporting masonry only
	Load Type B 4
Supporting Tiled Roof
	Load Type C 5
Supporting Metal Roof
	Load Type D 6
Supporting Timber Floor
	Load Type E 7
Supporting Brickwork Only (up to 3000 mm)

	75 x 8 FMS
	640
	250
	
	
	640

	100 x 10 FMS
	820
	250
	250
	250
	820

	90 x 90 x 6 EA
	3060
	1550
	1930
	1680
	2640

	90 x 90 x 8 EA
	3310
	1670
	2100
	1820
	2800

	100 x 100 x 6 EA
	3400
	1730
	2160
	1870
	2870

	100 x 100 x 8 EA
	3660
	1870
	2340
	2020
	3040

	150 x 90 x 8 UA
	4200
	2710
	3380
	2840
	3920

	150 x 100 x 10 UA
	4330
	3490
	3610
	3010
	

	150 UB 14.0
	4200
	3140
	3840
	3270
	4200

	150 UB 18.0
	4200
	3480
	4140
	3590
	4200

	180 UB 22.2
	4200
	4000
	4200
	4050
	4200

	1. The spans tabulated are clear opening widths. To determine the overall length of a lintel, add at least 300 mm to the clear opening, thus providing at least 150 mm bearing length at each end. 

2. For openings up to 1000 mm, the required bearing length may be reduced to 100 mm at each end.

3. Load Type A applies to a lintel supporting a masonry leaf up to 600 mm high without roof or floor loads.

4. Load Type B applies to a lintel supporting up to 600 mm of masonry and a tiled roof up 6.6 metres load width. 

5. Load Type C applies to a lintel supporting up to 600 mm of masonry and a metal roof up 6.6 metres load width.

6. Load Type D applies to a lintel supporting a masonry leaf over 2100 mm high with or without tiled roof or metal roof up 6 metres load width and/or timber floor up 3.0 metres load width.

7. Load Type E applies to a lintel supporting a masonry leaf up to 3000 mm high without roof or floor loads.


	Reinforced Concrete Lintels

	Reinforced concrete lintels shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 9394, IS 9893)
More details…click here


	Reinforced Hollow Masonry Lintels 

	Reinforced hollow masonry lintels shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard Standard (IS 1597, IS 9394, IS 9893)
More details…click here


	Reinforced Masonry Bed Joint Lintels 

	Reinforced masonry bed joint lintels shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard Standard (IS 1597, IS 9394, IS 9893)  For applications in external walls, reinforcement shall be Grade 316 austenitic stainless steel, 6 mm diameter (or 8 mm or 10 mm for heavy duty applications in wide joints). 
More details…click here


	Anchorages

	Anchorages shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). 

Mechanical expansion anchors shall not be used where the expansion action is likely to damage the masonry.

More details…click here


	Acoustic Isolation Ties

	Acoustic isolation ties shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597). Unless stated otherwise, acoustic isolation ties, intended to acoustically isolate one leaf of plasterboard from a frame shall provide the specified sound attenuation. They shall consist of galvanized steel or stainless steel (with additional powder coated finishes as required), and incorporate cellular urethane foam inserts. The ties shall have the following features:

· Stiffness of 0.7 kN/mm (linear) up to 0.16 kN 

· Maximum deflection of resilient material of 2.3mm.

More details…click here


	Joint Reinforcement

	Joint reinforcement shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597).
· For external walls, in applications requiring structural enhancement of wall strength or for significant crack control, joint reinforcement shall be Grade 316 austenitic stainless steel, 6 mm diameter (or 8 mm or 10 mm for heavy duty applications in wide joints).
· For non-structural applications in protected internal walls, external walls, joint reinforcement shall be stainless steel (as per external / structural applications) or two 3.0 mm galvanised wires joined at intervals by cross wires.
More details…click here


	Steel Mullions

	Steel mullions used to provide resistance to wind and earthquake loads in masonry walls shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 1597, IS 11384). 

More details…click here



Notes

Brick Type

Under some circumstances such as a severe marine environment (i.e. within 1 kilometre of a surf coast) or within 1 kilometre of polluting industry, exposure grade bricks or blocks are required. In such circumstances, the builder should seek written assurance from the masonry unit supplier that the units are exposure grade.

Mortar Type

It has become common practice for bricklayers and blocklayers to ignore the requirements of National Building Code of India, which requires that all mortars contain either lime (in the specified proportions) or methyl cellulose water thickener (not detergent type air entraining agent). It is becoming increasingly common for such practices to result in litigation, and in some cases, demolition of the building. The situation is further complicated by the different requirements for general-purpose portland cements, blended cements and masonry cements. The Builder should clearly specify which mixes are permissible, purchase the materials, supply them to the tradesmen and monitor the construction.

Corrosion Resistance

The NBCI and the ancillary standards referred to therein provide clear specification for the corrosion resistance of ties, connectors and lintels. However, the higher specifications are often difficult to obtain. The Builder should clearly specify the required durability requirements, purchase the materials and supply them to the tradesmen.

Reinforcement Cover

If reinforcement is to be incorporated into the masonry as vertically reinforced cores or in horizontal bond beams, the cover requirements of National Building Code of India must be achieved and a grout with 300 kg/m3 of portland cement must be used.

Brick Gauge

In order to achieve the correct brick and block coursing at the underside of suspended slabs and the tops of doors or windows, the brick gauge should be measured down from these points to near the finished level of the footings. If necessary, bring the footing up to the underside of the bottom course using a concrete screed.

Cavity Ties

Cavity ties are often incorrectly inserted, sloping towards the inner leaf or with excessive slope towards the outer leaf. 

Veneer Ties

Veneer ties often slope towards the frame and are sometimes not nailed to the frame. The Builder should ensure that veneer ties have the correct slope and are properly nailed to the frame. When plywood bracing is fixed to studs, face-fixed ties will be required rather than side-fixed ties.

Flashings

Flashings and damp-proof courses should pass through the brickwork, preventing salt damp problems, which result from ground water rising up the wall by capillary action. 

Cleaning Cavities
All cavities should be cleaned during construction to prevent the passage of moisture from the outside brickwork to the interior of the building. In brick veneer construction, this can be done before the wall sheeting is fixed. However, in cavity walls it is best achieved by hosing out the cavities before any brick cleaning is done.

Termite Barrier

Any termite barrier must be positioned to comply with the relevant Standard whilst not interfering with the flashing of the cavity. In some cases, this may be achieved by combined termite barriers and flashings.
Efflorescence

White calcium carbonate staining, formed by the carbonation of calcium hydroxide from the mortar, often appears on the face of the brickwork. To minimise this staining:

· Flash the top of all cavities

· Vent all cavities

· Install flashings through the brickwork to protrude 25 mm beyond the face.

Water Penetration

Water penetration of masonry can represent a significant failure, particularly in cavity walls where it is hard to remedy. Water may enter the wall from any of the following sources.

· Permeability of Masonry Units

Whilst clay masonry units are relatively impermeable, some concrete masonry units can be quite permeable. The permeability of concrete blocks varies greatly, depending on the mix, vibration, surface texture and nature of any cores. Many commercially available concrete blocks have a permeability of approximately 2 mm per minute head loss, when tested to the relevant Standard. Blocks with a head loss in excess of 6 mm per minute would be excessively permeable and would have a significant contribution in permitting water to enter the cavity.

· Permeability of Mortar

Mortar is also permeable and can contribute to the overall permeability of a wall. There are no definitive tests for permeability of mortar. However, subjective assessments can be applied. 

· If mortar “dusts” easily when scratched by nail or similar, this usually indicates a deficiency of cement and/or lime.

· If mortar absorbs water rapidly when partly immersed in water and when a small quantity of water is placed on a horizontal piece of mortar, it  usually indicates significant permeability.

· Ties

It is a well-known phenomenon that the external leaves of masonry cavity walls permit water to pass through into the cavity. This is reflected in the National Building Code of India section 6.4 provisions for tie design and installation. If ties have dags on them or if they are sloping towards the inner leaf, they could be a source of moisture crossing the cavity. 

· Flashings

As noted above, water commonly enters the cavity, and on occasion crosses via the ties. It then runs down the cavity until it reaches the flashing. A properly designed flashing and weep-hole system will consist of a flashing that is tucked into the inner leaf (or an over-flashing could be used). It then slopes down to the weep holes and passes through the mortar joint to the outside of the outer leaf.  The following details are of critical importance.

· The flashing must not form a channel lower than the weep holes. It this occurs, water will collect in the bottom of the flashing and run along until it reaches the end or a join, where it will pass into the building.

· The flashing should be turned up at the end to prevent water from running out into the building.

· Weep holes should be positioned such that they do not channel water into the cavity.

· Weep Holes

Weep holes are often omitted or filled with mortar droppings. They should be formed at 1200mm centres immediately above the flashings, by omitting perpendicular joints. The bottom of all weep holes must be at or below the lowest part of the flashing to enable them to drain (as described above). They must not be in positions where rain water can run back  into them during heavy rain.

· Parapet Permeability and Flashing 

The tops of parapets must be capped and sealed to prevent the ingress of rain water. Any moisture that does enter the top of a parapet must be  re-directed to the face by a flashing. 

· Drainage of External Paved Areas Supported on Masonry

External paved patios and the roof areas surrounded by solid parapet walls with only a few small outlets into the drainage system ay cause rain water to pond. If these drains become blocked, the water will back up, flow into the weep holes, along the flashings and into the interior of the building as described above. This problem will be exacerbated if the following conditions exist.

· The weep holes are very close to floor level, and thus tolerate very little water build -up before allowing water to enter.

· The membrane is turned up only a small distance or is not well fixed adhered to the wall.

· There are gaps in sealants or membranes. Any of these gaps could be permit ponded water to pass into the masonry.

· Depending on the effectiveness of the membrane, any small gaps or cracks in floor tiles could be permit ponded water to pass under the tiles
Differential Movement

If there is differential foundation movement along or across a building, the transverse walls could pull away from longitudinal walls. There are two different ways to deal with this problem, and you must choose the most appropriate for your situation. 
· Tie the top and bottom of the wall into the existing structures via the bond beam(s) and ensure that there is enough strength and anchorage (to a substantial support) to resist rupture if movement occurs. This solution may be difficult to achieve; or
· Break the construction at the ends of the new wall with an articulation joints. Any bond beams would have to incorporate a sliding dowelled joint. In this case there could be large differential movement and opening or closing of articulation joints and this must be accommodated in the finishes.

Horizontal Junctions between Clay and Concrete Masonry

Horizontal cracking may occur at the horizontal junction of any clay brickwork and concrete blockwork. It is advisable to incorporate a slip material and to form a proper joint in any coating or treatment to be applied at this point.

Bond Beams at Suspended Floors

The inclusion of a horizontal bond beam at each suspended floor level provides additional integrity to partially reinforced blockwork, and also provides a sound substrate for the fixing of floor anchors.

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

	Masonry units
	
	
	

	   Type

	Spot check
	As specified
	Hold

	   Dimensions

	Spot check
	As specified
	Hold

	   Strength
	Spot check delivery docket 
	As specified
	Hold

	Mortar
	
	
	

	   Mix

	Spot check
	As specified
	Hold

	   Bond strength
	Not required unless mix is suspect
	0.2 N/mm2
	Witness

	Termite barrier

	Visual 
	In position
	Hold

	Flashings & DPCs

	Visual spot check
	In position
	Hold

	Control Joints


	Visual spot check
	As specified
	Hold

	Joint reinforcement


	Visual spot check
	In position
	Witness

	Ties


	Visual spot check
	As specified
	Witness

	Lintels


	Visual spot check
	As specified
	Witness

	HD Bolts and straps

	Visual spot check
	As specified
	Witness

	Cleaning

	Visual
	As specified
	Witness

	Reinforcement
(if applicable)
	
	
	

	   Type and diameter

	Spot check
	As specified
	Hold

	   Position

	Visual
	As specified
	Hold

	   Laps

	Spot check
	As specified
	Hold


Termite Barriers

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Collars on penetrations
	Check number of  collars fitted
	All penetrations to have collars
	Hold

	Concrete or masonry substrate
	Check cleanliness
	Must be free of dirt or moisture
	Hold

	Termite barrier 

	Inspect for continuity & lap
	Must be continuous
	Hold

	Sealing to substrate

	Visual inspection
	Must be continuous
	Hold

	Notification


	Visual inspection
	Must be in switch box etc
	Witness


SPECIFICATION – MASONRY REPAIR & REMEDIAL TYING
Scope

This section covers remedial ties, pins and straps may be used to tie cracked masonry together, including securing the external masonry leaf of a cavity wall to the inner leaf in those situations where the ties have been omitted during construction, placed at inappropriate centres or have corroded in service. 

National Building Code of India (NBCI) 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.

Remedial Pinning and Tying Masonry Walls

Minimum embedment of ties shall be in accordance with the manufacturers recommendations as set out above. For cavity walls consisting of two leaves of 110 mm standard brick separated by a 50 mm cavity, the tie shall be 230 mm long and embedded 70 mm. 

· A pilot hole (depending on brick hardness) shall be drilled to the required depth (tie length + 10mm) using a long series masonry drill bit fitted to a percussion action power drill.

· Using the Power Driver attachment fitted to a lightweight rotary hammer drill, the tie shall be driven in to the pilot hole approximately 10mm beyond the surface of the near skin. 

· After installation of the tie is complete the hole shall be made good either by using a mixture of sand, cement and oxide colouring to match the original surrounding brick surfaces or alternatively with a silicone sealant applied to the hole and coated with brick dust or drillings.

Crack Stitching

Construction shall be in accordance with the manufacturers’ recommendations, and generally as set out below.

· Rake out or cut slots into the horizontal mortar beds, a minimum of 500 mm either side of the crack, to the specified depth.

· Clean out the slots with a blow pump and apply primer.

· Using a pointing gun, inject a bead of grout to the back of the slot.

· Using a finger trowel, or similar, push the stainless steel bars into the grout to obtain good coverage.

· Insert a further bead of grout over the exposed bar, finishing 10 to 15 mm from the face, and iron into the slot using a finger trowel.

· Re-point the mortar and make good.

· Make good the vertical crack with a waterproof filler 

	Remedial Ties

	Remedial ties, shall be a single piece of 8 mm diameter (or 10 mm for cavities over 120 mm), Grade 316 austenitic stainless steel comprising a helical profile, forming multiple drips to act as a water barrier. Both ends of the tie shall be formed into a point to allow the tie to be driven into the brickwork using a Power Driver attachment fitted to a rotary hammer drill.

More details…click here


	Crack Stitching

	Each bar used to stitch cracks in masonry walls shall be a single piece of Grade 316 austenitic stainless steel, 6 mm diameter (or 8 mm or 10 mm for heavy duty stitching with wide joints).

Grout shall be a high performance, injectable, two-part, non-gassing, cementitious grout suitable for injection with a hand or power applicator. Grout shall incorporate am expansion agent to compensate for shrinkage in the hardened state. Grout shall achieve 20 N/mm2 compressive strength at 1 day and 65 N/mm2 compressive strength at 14 days.

More details…click here


SPECIFICATION – MASONRY FIRE PROTECTION 

Scope

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

National Building Code of India (NBCI) 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 1597 : 1992  Construction of Stone Masonry - Code of Practice 

IS 1642 : 1989  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 National Building Code of India (NBCI) and relevant Standard (IS 456, IS 1597, IS 1642). 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 National Building Code of India (NBCI) and the relevant Standard (IS 456, IS 1597, IS 1642). 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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


SPECIFICATION – LIGHTWEIGHT CONCRETE MASONRY UNITS FOR EXPOSED FACE APPLICATIONS  

Scope

This section covers lightweight concrete masonry in houses and similar buildings, where it is intended that the masonry:

· Provide an aesthetic rustic appearance

· Exhibit high thermal resistance

· Be capable of construction as an external wall, and

· Be protected by a clear sealant.

National Building Code of India (NBCI) 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.

	Lightweight Concrete Masonry Units for Face Applications

	Lightweight concrete masonry units for face applications shall comply with the Drawings, National Building Code of India (NBCI) and relevant Standard (IS 2185,). Unless stated otherwise, shall consist of portland cement based concrete incorporating lightweight aggregate, and meet the following requirements.

Note: Lightweight aggregates suitable for use in concrete masonry units include scoria, ash, expanded blast furnace slag, timber chips, polystyrene beads and the like.

Lightweight concrete masonry units for face applications shall comply with Dimensional Category DW, except that:

· faces intended to appear split, rumbled, adobe or otherwise irregular may be DW0, and 

· the principle dimensions of units that are intended to provide an irregular ‘rustic” appearance may be DW0.

Note:  In those cases where DW0 is intended to apply, the manufacture shall provide information on the laying techniques and limitations.

Lightweight concrete masonry units for face applications shall meet General Purpose Salt Attack Resistance Grade, except for:

· Particular applications requiring Exposure Grade 

· Units above the damp-proof course and protected by a suitable clear sealant, which may be Protected Grade.

Lightweight concrete masonry units for face applications shall comply with the following strength requirements:

Minimum Characteristic Compressive Strength of 

Lightweight Concrete Masonry Units for Face Applications 1
Application

Hollow units2
Solid or cored units3
Non-loadbearing masonry and loadbearing masonry supporting not more than 20 kN per meter length of wall

  4.5 N/mm2
  3.0 N/mm2
Non-loadbearing masonry for internal walls (subject only to lateral loads less than 0.5 kPa) and built on stiff concrete slabs with deflection less than span/1000  

  3.0 N/mm2
  2.0 N/mm2 4
Notes

1. Values of  minimum characteristic compressive strength specified by the Engineer over-ride the values given in this table.  Designers and specifiers should check with the manufacturers the availability of particular strength grades.

2. For hollow units, compressive strength is measured using face shell bedding.

3. For solid, cored or horizontally cored units, compressive strength is measured using full bedding.

Lightweight concrete masonry units for face applications intended for exposure to lateral loads in excess of 0.5 kPa shall have a Characteristic Lateral Modulus of Rupture not less than 0.8 N/mm2. 

Lightweight concrete masonry units for face applications shall have a Mean Coefficient of Residual Drying Contraction not exceeding the values below:

Maximum Permissible Coefficient of Residual Drying Contraction of 

Lightweight Concrete Masonry Units for Face Applications 

Application

Maximum Permissible Coefficient of Residual Drying Contraction 2 , mm/m

Walls with control joints or articulations joints at all points of weakness and at centres not exceeding the values specified in the Standard.
  0.6 mm/m

Walls with control joints or articulations joints at all points of weakness as specified above 1, but with maximum centres not exceeding 4.0 m.

    1.8 mm/m

Notes

1. The general specification sets out the requirements of the Standard.

2. The specified Maximum Permissible Coefficient of Residual Drying Contraction is that which exists at the time of construction into the building. It is common practice to require units to be moist or air cured for a considerable length of time before construction to enable excessive shrinkage to dissipate before construction. 



	Sustainability Specification

Lightweight masonry wall systems shall have higher thermal resistance than commonly used alternatives.

More details…click here

	Definitions 

· Dimensional Category DW0 - No Requirements

· Dimensional Category DW1 - Average deviation of a sample of 20 units; +,- 2.5 mm (dimensions under 150 mm); +,- 4.5 mm (dimensions 150 to 250 mm); +,- 5.0 mm (dimensions over 250 mm)

· Dimensional Category DW4 - 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. For split faces, the dimensional deviations shall not apply to the width of the unit, provided the average width is not less than 90% of the work size.
· Protected Salt Attack Resistance Grade – No requirements
· General Purpose Salt Attack Resistance Grade - Performance such that it is possible to demonstrate that the product has a history of surviving under non-saline environmental conditions similar to those existing at the site considered, but not expected to meet the mass loss criterion for Exposure Grade Salt Attack Resistance Grade.
· Exposure Grade Salt Attack 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; and less than 0.2 grams mass loss in 40 cycles in AS/NZS 4456.10, Method B test.


SPECIFICATION – REMEDIAL ACTION TO REDUCE RISING DAMP IN MASONRY
Scope

This section covers the installation of chemical damp-proof courses to reduce  rising damp and salt damp attack in masonry walls. Such walls have inappropriate or damaged membrane damp-proof course, permitting salt-laden rising damp to ascend the walls by capillary action. Often this occurs as a result of the corrosion of aluminium or lead damp-proof courses by salt-laden ground water. 

National Building Code of India (NBCI) 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.

Specifications

IS 3067 : 1988  Code of practice for general design details and preparatory work for damp-proofing and water-proofing of buildings

Construction

· Obtain professional advice to correctly determine the extent of the problem, the environmental limitations and the appropriate solution.

· Remove adjacent pavement (external), soil (external), skirting’s (internal) or other obstructions to expose the wall down to the base of the wall or to a level 200 mm below the required damp-proof course.
· Power wire-brush the masonry to remove any loose material and expose any ineffective damp-proof courses or metal flashings. 

· Where the flashings are not visible or incorrectly positioned, remove up to 30 mm of the mortar and replace it with a proprietary waterproof mortar material. Installation of waterproof mortar to a depth of 30 mm may be sufficient to engage the aluminium flashing. However, if it does not engage the flashing, it may not be totally effective in preventing rising damp and other measures may also be necessary.

· Drill 10 mm holes to the appropriate depth and spacing. Apply pressure injection of a waterproof material into the mortar joints ensuring that it penetrated fully to form a continuous membrane.

· Render the surface from the ground level at least one course above the weep holes with a proprietary impermeable render (e.g. resin plus neat cement).

· Coat the rendered brickwork with a high build acrylic membrane of a colour to match the bricks.

· Clean out and reinstate all weep holes, ensuring that they are free-draining.

· Reinstate the pavement, soil or other ground covering adjacent to the wall, ensuring that there is provision for evaporation from the ground and that weep holes are not covered.

	Chemical damp-proof course

	Chemical damp-proof-courses injected under pressure shall consist of one of the following materials, depending on the porosity of the masonry, susceptibility to lime in the mortar and any other environmental factor. 

· Solvent-based siloxanes

· Aluminium stearates

· Water-based siliconates.

More details…click here


Temporary Bracing of Masonry Walls under Construction

Masonry (brickwork or blockwork) walls are supported in a building by the roof, upper floors (if any), piers and cross-walls. During construction, some of these may not be present. Walls must be supported by temporary props to guard against collapse due to high wind or accidental loading during construction.

The following table provides the maximum horizontal spacing of vertical supports for masonry walls under construction.

1. Determine the terrain category (TC 1, TC 2, TC 2.5 or TC 3) depending on the description of the surrounding country.

2. Determine the topography (T1, T2, T3, T4, T5), depending on and adjacent hills.

3. Determine the wall thickness in mm (90, 110, 140, 190)

4. Read off the maximum permissible spacing of vertical supports.

5. Construct the temporary supports, making sure that they have sufficient strength and adequate fixing to prevent collapse of the masonry. In particular: 

· Walls must the supported from both sides.

· Supports in compression must be thick enough to prevent buckling.

· Supports must be anchored firmly to the slab and to the masonry to prevent sliding.

· Supports should be designed by an experienced and qualified structural engineer.

	Maximum Horizontal Spacing (metres) of Vertical Supports

(Temporary Bracing or Permanent Returns)

for Masonry Walls Under Construction

	Topography     T1 = Hills, ridges & escarpments under 1 : 10, lower two thirds of hills under 1:5, lower third of all hills, over the top of escarpments less than 1:5. T2 = middle third of hills between 1:5 & 1:3, top third of hills between 1:7.5 & 1:5, over the top of escarpments between 1:5 & 1:3. All other cases are T3, T4 or T5 
	Wall

Thickness

mm
	T1
	T2
	T3
	T4
	T5

	Terrain    

TC 3 Terrain with numerous closely-spaced obstructions having the size of houses. The minimum density of houses shall be the equivalent of 10 house-size obstructions per hectare.
	90

110

140

190
	4.2

5.8

6.0

6.0
	4.2

5.8

6.0

6.0
	3.0

4.2

4.8

6.0
	3.0

4.2

4.8

6.0
	2.4

3.0

3.4

5.2

	TC 2.5 Terrain with few trees, isolated obstructions, such as agricultural land, cane fields or long grass up to 600 mm high. Terrain in developing outer urban areas.
	90

110

140

190
	4.2

5.8

6.0

6.0
	3.0

4.2

4.8

6.0
	3.0

4.2

4.8

6.0
	2.4

3.0

3.4

5.2
	2.4

3.0

3.4

5.2

	TC 2 - Open terrain including sea coast areas, airfields, grassland with few well-scattered obstructions, such as isolated trees and uncut grass having heights from 1.5 m to 10.0
	90

110

140

190
	3.0

4.2

4.8

6.0
	3.0

4.2

4.8

6.0
	2.4

3.0

3.4

5.2
	2.4

3.0

3.4

5.2
	1.8

2.2

2.6

3.8

	TC 1 Exposed open terrain with few or no obstructions.                                                                                       .
	90

110

140

190
	3.0

4.2

4.8

6.0
	2.4

3.0

3.4

5.2
	2.4

3.0

3.4

5.2
	1.8

2.2

2.6

3.8
	1.4

1.8

2.2

3.0
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