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PART 6- PARTICULAR SPECIFICATION
	Notes on Particular Specifications

If an item of the works is not covered in the General Specifications or if any specification clause requires that further details as to precise requirements for the particular Works are to be given or needs to be modified or clarified then these should be reflected in the Particular Specifications. Where the Particular Specification clauses replace or clarify an existing clause of the General Specification then the same numbering system need to be followed. 


A. CIVIL WORKS
MATERIAL SPECIFICATION 
1.0 GENERAL 
This specification has been prepared with all possible care and diligence and every effort has been made to cover all types of materials and items of works necessary to complete the Project in all respect. 

All workmanship and materials to be used in the Works shall be of the best quality of their respective kinds as specified herein. All materials used in the Works shal1 be new and obtained from the sources and suppliers approved by the Engineer. Materials shall comply strictly with the requirements prescribed hereinafter or, where such requirements are not specified in this specification, the latest issues of the relevant Technical Standard shall be followed. All tests of materials shall be done from the laboratory (ies) designated by he Engineer. The accuracy and sufficiency of information furnished in this specification is not guaranteed. It is the responsibility of the Contractor to clear any confusion or ambiguity in this specification well ahead of submission of bid. In case of any missing item relevant standard specification shall be followed. 

2.0 MATERIALS

2.1 CEMENT

Cement shall be Ordinary Portland Cement conforming to the requirements of the Standard Specifications for Portland Cement Type-I, ASTM.C-150 or BDS 232:1993 (2nd Revision) unless otherwise specified. 

Cement shall conform to the following standards as per BDS 232: 1993 (2nd Revision) and ASTM CI09, C191, C204. 

a) Water for normal consistency

: 26% to 33%
b) Fineness


: Minimum 280sqm/kg (by air permeability method)
i) Initial setting time, ASTM C191
: Not less than 45 min.
ii) Final setting time, ASTM C191
: Not more than 375 min.
c) Minimum compressive strength

i) 3 days




: 12.4 Mpa (1800 psi)
ii) 7 days




: 19.3 Mpa (2800 psi)
iii) 28 days (optional)


: 27.6 Mpa (4000 psi)
d) Minimum compressive strength 

i) 3 days




: 12.4 Mpa (1800 psi)
ii) 7 days




: 19.3 Mpa (2800 psi)
iii) 28 days (optional)


: 27.6 Mpa (4000 psi)
Cement shall be delivered in packages as packed by the Manufacturer with the brand name, type of cement and weight of each bag marked on the bag. Sample test of cement must be done from the laboratory designated by the Engineer. Two bags from each brand or each consignment of supply of 25 metric tons of cement shall be selected for testing. 

2.2 BRICK

Common building clay bricks shall conform to BDS 208:1980 (First Revision). 
Bricks shall be manufactured from combination of clay mixed with silica sand and alumina and shall be uniformly burnt throughout. Bricks shall be kiln burnt. 

2.2.1 First Class Bricks 

First Class Bricks shall comply with the following requirements of BDS 208: 1980 (Common Building Clay Bricks-First Revision) 

a) Bricks shall be of machine mould/, uniform colour/, shape and size having sharp square sides and edges and parallel faces.
b) Bricks shall be sound, hard and well burnt homogeneous in texture and free from flaws and cracks.
c) Bricks shall emit a clear metallic sound when struck with a small hammer or another brick. A fractured surface shall show a uniform compact structure free from lumps, grits or holes.
d) A first class brick shall not absorb more than 1/6th of its dry weight when immersed in water for 24 hours.

e) A first class brick shall not break when struck against another brick or when dropped at T-position on hard ground from a height of about 1.2 meter.
f) Standard dimension of bricks shall be 240 x 115 x 70mm (9.5' X 4.5' X 2.75')
g) Allowable variations in dimensions shall be: 

i) in length not more than 6mm
ii) in breadth not more than 5mm
iii) in height not more than 1.5mm 

h) Unit weight of bricks shall be minimum 1100 kg/cum
i) Minimum compressive strength of bricks shall be for 

i) halved bricks (mean of 12 bricks) : 28 Mpa (4000 psi)
ii) Individual brick: 21.1Mpa (3000 psi) 

j) Range of efflorescence for a first class brick shall be slight to nil. 

2.2.2 Picked Jhama Bricks

Picked Jhama Bricks shall be over-burnt First Class Bricks, uniformly vitrified throughout with good shape, hard, slightly black in colour, and without cracks or spongy areas. Minimum compressive strength shall not be less than 28N/mm1 (4000 psi). 

All other requirements for First Class shall apply to Picked Jhama except for dimensions. 
2.2.3 Perforated Bricks

Perforated bricks shall meet the following specifications:

a) Minimum unit weight




: 3.00 kg/brick
b) Minimum compressive strength on gross area:
i) Multi-core brick



: 70 kg/sq.cm 
ii) 10-Hole engineering brick


: 210 kg/sq.cm
iii) Maximum size of perforation


: 25 sq.mm
c) Minimum number of perforation

i) Along width of brick



: 2
ii) Along length of brick



: 6
d) Minimum wall thickness:
i) Between brick edge and perforation

: 10mm
ii) Between adjacent perforations

: 10mm 
e) Maximum water absorption
i) 5 hrs, boiling




: 20% of dry wt.
ii) Efflorescence




: Nil
Dimensions (±3mm) 24cm x l1cm x 7cm (9.5' X 4.5' X 2.75') 

The perforations may be of any regular shape in cross section. In case of rectangular section the larger dimension shall be parallel to length of the brick. Dimension of perforation measured parallel to the plane of the shorter side shall not be more than 15cm except in case of circular shape of the perforation in which case it may be allowed up to 20cm. Total area of perforation shall not exceed 45% of the total area of corresponding face of the brick. 

2.2.4 Clinker Bricks 

Clinker bricks or tiles shall meet the following requirement: 

Minimum unit weight




: 2 kg/brick 

Minimum compressive strength



: 560 kg/sq.cm (8000 psi) 

Minimum modulus of rupture



: 12 kg/sq.cm (600 psi) 

Water absorption 5 hrs. boiling



: 12%-15% of dry wt. 

Efflorescence





: Nil 

Dimensions





: 200mm x 100mm x 5mm 

 
 (8"x 4"x2") 

Clinker bricks shall be manufactured by dry process and burnt to a higher temperature and shall be uniformly vitrified to a dark copper tone. Edges shall be square, straight and sharply defined.
2.3 SAND
Sand shall conform to BDS 243:1963, ASTM C33

Sand shall be either natural sand, composed of clean, hard, durable uncoated particles resulting from the disintegration of siliceous and/or calcareous rocks; or manufactured sand resulting from the crushing of boulders or shingle. 

Sand shall be clean and free of injurious amounts of organic impurities; deleterious substances shall not exceed the following percentages by weight: 
Clay Lumps and friable particles – maximum
: 3% 

Coal and Lignite




: 0.25% 

Material passing the 0.075mm (No. 200) sieve
: 1 % 

Shale, coal, soft or flaky fragments


: 1 % 

Sulfur compounds




: 0.3% 

Organic material content



: no organic material 

Sand shall be well graded from course to fine and shall conform to the following Fineness Modulus:
Concrete





: 2.5 (Two point five) 

: 1.5 (One point five) 

Mortar






: 1.5 (One point five) 

Filling sand





: 1.0 (One point zero) 

: 0.8 (Zero point eight)
Sand from different sources of supply shall not be mixed and stored in the same stockpile nor used alternately in the work without permission from the Engineer. 

2.4 COARSE AGGREGATE
Coarse aggregate shall confom1 to BDS 243:1963 (Coarse and Fine Aggregates from Natural Sources for Concrete 1; ASTM C 33: Concrete Aggregates). 

Nominal maximum size of coarse aggregate in concrete shall not be larger than: 

a) One-fifth of the narrowest dimensions between sides of forms; or
b) One- third the depth of slabs; or
c) Three- fourth the minimum clear spacing between individual reinforcing bars or wires, bundles of bars, or pre-stressing tendons or ducts. 

2.4.1 Boulder 
The boulders to be used for coarse aggregate in concrete shall be composed of limestone, sandstone, granite, trap rock or rock of similar nature and shall have the following properties: 

Compressive strength (minimum)


: 35 Mpa (5000 psi) 

Specific gravity




: 2.2-2.6
Unit weights





: 22-25.1 kg/cum 

Porosity





: 2.10% 

Water absorption (maximum)



: 2.5% by wt 

The boulder shall be of uniform light color as approved and shall be free of thin laminations, adherent coatings, and deleterious substances. The wear loss of coarse aggregate of all types shall not exceed 35% by weight when tested by the Los Angeles Abrasion Test. 

2.5 WATER

The water used in mixing and curing concrete shall be tested for chlorides and sulphates in a standard material- testing laboratory as directed by Engineer. The maximum acceptable limits shall be as follows:

100mg/l as SO3 for sulphares 
500 mg/l as CI ion for chloride 

Water shall be clear and free from salt, oil or acid, vegetable or other substances injurious to the finished product. Water used in construction work shall be potable 

2.6 ADMIXTURES 

Admixtures used for the purpose of modifying the normal plastic life of concrete mix or for influencing its rate of gaining hardness and strength or for the workability of concrete shall not be used except with the written approval of the Engineer. 

Admixture if specified or permitted shall conform to the requirements of AASHTO Standard Specification M-194/ASTM, C-494 or ASTM C-I017. 

It shall be kept in mind that a small change in the amount of Admixture may cause great change in their action and their adequacy of performance is difficult to measure at the construction site during the progress of work. Water reducing admixture, accelerating admixture, water reducing and retarding admixtures, water-reducing and accelerating admixtures shall conform to ASTM C-494 (Chemical Admixtures for Concrete) or ASTM C-I017 (Chemical Admixtures for use in producing flowing concrete). 

2.7 REINFORCEMENT BAR 
High tensile steel reinforcing bar shall be structural grade deformed bar specified as / per ASTM A615M, and BDS 1313: 91. Bars having minimum yield levels of 275 Mpa (40,000 psi) and 415 Mpa (60,000 psi) are designated as Grade 40 and Grade 60 respectively. High tensile steel reinforcing bars shall meet the following strength test requirements: 

	Properties
	Grade 40
	Grade 60

	Yield strength (minimum)
	275 Mpa (40000 psi)
	415 Mpa (60000 psi)

	Ultimate strength (minimum)
	483 Mpa (70000 psi)
	620 Mpa (90000 psi)


2.7.1 Tolerance on Mass
	Nominal size (mm)
	Tolerance of mass per (mm) meter run (%)

	Upto 7
	±8.0

	8 to 12
	±6.0

	Over 12
	±4.5


2.7.2 Tolerance on Diameter 
Tolerance in diameter for both plain and deformed bars shall not exceed 2.5% for 12mm and less size and 1.8% for sizes larger than 12 mm.
2.7.3 Tensile Requirements 
	
	Grade 40
	Grade 60

	Tensile strength, min. psi
	70000
	90000

	Yield strength min. psi
	40000
	60000

	Elongation in 8 in. min. %
	
	

	Bar Nos.
	
	

	3
	11
	9

	4, 5, 6
	12
	9

	7, 8
	…
	8

	9, 10
	…
	7

	11, 14, 18
	…
	7


2.7.4 Bending Requirements 
The bend-test specimen shall withstand being bent around a pin· without cracking on the outside of the bent portion. The requirements for degree of bending and sizes of pins are prescribed in Table 3 - Bend Test Requirement. 

The bend test shall be made on specimens of sufficient length to ensure free bending and with apparatus which provides: 

· Continuous and uniform application of force throughout the duration of the bending operation.
· Unrestricted movement of the specimen at points of contact with the apparatus and bending around a pin free to rotate.
· Close wrapping of the specimen around the pm during the bending operation. 

Bend Test Requirements 

	Bar Designation No.
	Pin diameter for Bend Test

	
	Grade 60
	Grade 40

	3, 4, 5
	3.5 dB
	3.5 d

	6
	5d
	5d

	7, 8
	5d
	…

	9, 10
	7d
	…

	11
	7d
	…

	14, 18 (900)
	9d
	…

	A Test bends 180° unless noted otherwise.
Bd = nominal diameter of specimen.
	


2.7.5 Frequency of Tensile, Bend, Rebind testing 

	Nominal size of bar (mm)  
	Value of x (Quality of materials in tones) 

	
	Tensile test 
	Bend test 
	Rebind test 

	Under 10 
	25
	50 
	50 

	10 to 16 
	35
	70 
	70 

	20 to 32 
	45
	90 
	90 

	
	
	
	


For the specified tests sample length shall be 600mm long or 20 times the nominal size whichever is greater. Sample shall be selected from each batch at a frequency of not less than one per tonnes or part thereof where has the value give in the above table. Samples from the bend and rebind tests shall not be selected from the same bar.
2.7.6 Cross Section Area and Mass
	Nominal size  Mass
	Mass (kg/m)
	Cross sectional area (mm2)

	6 mm
	0.222
	28.30

	8 mm
	0.395
	50.30

	10 mm
	0.616
	78.50

	12 mm
	0.888
	113.00

	16 mm
	1.579
	201.00

	20 mm
	2.466
	314.00

	22 mm
	2.980
	380.00

	25 mm
	3.854
	491.00

	28mm
	4.830
	6 I 6.00

	32mm
	6.313
	804.00


All steel bars prior to its use shall be cleaned with wire brush to make it free from loose scale, dirt, paint, oil, grease or other foreign substances.
All reinforcing steel shall be stored properly under shed not to be contaminated by oil, grease or mud. 
2.7.7 Requirement for Deformation in Reinforcement Steel 
The requirement of deformation shall be meet ASTM A615. 

a) Deformations shall be spaced along the bar at substantially uniform distances. The deformations on opposite sides of the bar shall be similar in size and shape.
b) The deformations shall be placed with respect to the axis of the bar so that the included angle is not shall than 45º deg. Where the line of deformations forms an included angle with the axis of the bar of from 45° to 70° deg. inclusive, the deformations shall alternately reverse in direction on each side, or those on one side shall be reversed in direction from those on the opposite side. Where the line of deformation is over 70° deg. a reversal in direction is not required.
c) The average spacing or distance between deformations on each side of the bar shall not exceed seventeenths of the nominal diameter of the bar.
d) The overall length of deformations shall be such that the gap between the ends of the deformations on opposite sides of the bar shall not exceed 12.5% of the nominal perimeter of the bar. Where the ends terminate in a longitudinal rib, the width of the longitudinal rib shall be considered the gap. Where more than two longitudinal ribs are involved, the total width of all longitudinal ribs shall not exceed 25% of the nominal perimeter of the bar. Furthermore, the summation of gaps shall not exceed 25% of the nominal perimeter of the bar. The nominal perimeter of the bar shall be 3.14 times the nominal diameter.
e) The spacing/height and gap of deformations shall conform to the requirements prescribed in Table I of ASTM A615.
f) Any bar that fails to satisfy the above requirements is to be treated as plain reinforcement according to ACI Building Code Requirements for Reinforced Concrete ACI 318-95. 

Measurement 
· The average spacing of deformations shall be determined by dividing a measured length of the bar specimen by the number of individual deformations on anyone side of the bar specimen. A measured length of the bar specimen shall be considered the distance from a point on a deformation to a corresponding point on any other deformation on the same side of the bar.
· The average height of deformations shall be determined from measurements made on not less than two typical deformations. 

Deformations shall be based on three measurements per deformations, one at the centre of the over-all length and the other two at the quarter points of the over-all length. 
2.7.8 TIMBER FOR DOORS/ WINDOWS
Timber for doors shall conform to BDS 142: 1961; specification for Wood Doors (under revision): BDS 820:1978, Recommendation for maximum permissible moisture content of timber used for different purpose in Bangladesh.
Timber used for doorframe and leaf shall be well-seasoned, dry and straight grained, free from knots and other defects affecting its appearance, strength and durability. All timbers used for doors/ windows shall be mechanically seasoned and the moisture content shall not be more than 12-13%. 
2.8 ALUMINIUM SECTION 

All Aluminium Sections shall conform to U.S. Architectural Aluminium Manufactures Association Standards (AAMA).
The following are the standards to be followed for aluminium doors, windows and curtain walls or as specified in Bill of Quantity: 
Channel Thickness for doors

: 1.8 - 2.5mm 





Channel thickness for windows 
: 1.2 - 1.8mm 





Iodization thickness 

: 15 microns 





Density of iodization 

: 4mg per sqm 

2.9 M.S. PIPE

M.S. pipe shall be made from low carbon steel confom1ing to ASTM A53 and following physical requirements: 
	Nominal 

Pipe 

Diameter 
	Schedule 

No. 
	Wall 

Thickness 
	Inside 

Diameter 
	Outside 

Diameter 
	Weight/ft 

	100 mm
	40
	6mm
	102.3 mm
	114.4 mm
	4.90 kg

	150 mm
	60
	7mm
	154.0 mm
	168.3 mm
	8.60 kg


2.10 UPVC PIPE

UPVC pipe shall be of Unplasticised Polyvinyl Chloride (UPVC) and shall conform to the following specifications:
Specific Gravity



: 1.36 - 1.43
Tensile strength



: 450 Kgf/Cm2 - 560Kgf/Cm2
Elongation




: 80%
Compressive Strength


: 600-700 Kgf/Cm2
	Nominal Size 
	Mean outside Diameter (mm)
	Schedule 40 
	Schedule 80 

	
	
	Wall Thickness (mm) 
	Wall Thickness (mm) 

	Inch 
	(mm) 
	Min 
	Max 
	Min 
	Max 
	Min 
	Max 

	2.00" 
	50 
	60.17 
	60.47 
	3.91 
	4.42 
	5.54 
	6.20 

	3.00" 
	75 
	88.70 
	89.10 
	5.49 
	6.15 
	7.62 
	8.53 

	4.00" 
	100 
	114.07 
	114.53 
	6.02 
	6.73 
	8.56 
	9.58 

	5.00" 
	125 
	141.05 
	141.55 
	6.55 
	7.34 
	9.52 
	10.66 

	6.00" 
	150 
	168.00 
	168.56 
	7.11 
	7.79 
	10.97 
	12.29 

	8.00" 
	200 
	218.70 
	219.46 
	8.18 
	9.17 
	12.70 
	14.22 


2.11 WHITE CEMENT 

It shall be made from pure calcite lime stone and have the same physical properties as that of Portland Cement Type ASTMC-150. 
CaO



: 65.0%
SiO



: 25.056%
Al2O3



: 5.9%
Fe2O3



: 0.6%
Mg




: 1.1%
SO3 



: 0.1%
2.12 MARBLE CHIPS 

Marble chips shall be white in colour and shall be of size No. 2-3 (retained on screens 6mm and 10mm mesh). The chips shall be of uniform color and texture and shall be made from white marble stone, a calcareous metamorphic rock, which is capable of being polished and have following properties:

Compressive Strength 
: 560 - 840 kg/sq.cm (8000-12000 psi) 


Specific Gravity

: 2.72 


Unit Weight 


: 2560 - 2760 kg/cum (60-170 per Cft) 

2.13 BENTONITE 
Bentonite shall be Ashabond sodium base bentonite powder or equivalent within the following approximate chemical composition: 
Silica

: 42 to 48% 

Alumina


: 17 to 20% 

Ferric Oxide


: 8 to 11 % 

Titanium di oxide

: 0.5 to 1.5% 

Magnesium oxide

: 3 to 4.3% 

Manganese Oxide

: traces 

Calcium Oxide

: 0.3% to 2.8% 

Alkalis



: 2.2 to 4% 

Moisture


: 9 to 12% 
LCI



: 13 to 20%

PH value


: 8 to 9.2% 
Base exchange- Approximately 80 to 90 mille equivalents per 100 gms.
3.0 CIVIL WORKS 
3.1 MOBILIZATION AND PREPARATION OF SITE 
3.1.1 Description 

This item shall consists of mobilization of men materials and equipment and preparation of site by clearing rubbish of all kinds including superfluous earth, slurry, weeds, grass etc., cutting and uprooting of trees of all girth, removal of drains, sewers or any other services, dewatering & bailing out of water, leveling of site including filling, if necessary, protection of the periphery of the site by earth to prevent passage of any out side rain and waste water etc., dismantling of existing structure if any, and removal of surplus materials and debris to a safe distance as directed by the Engineer. 

The Contractor shall gather details information about any underground service lines in the area such as electric cable, water line, sewer line, gas line, telephone cables etc. and should take proper care about them during excavation. If the Contractor damages such service lines due to ignorance or due to careless handling, or any accident occurs, the Contractor shall be solely responsible for reinstating or making any compensation claimed by the owner of these facilities. The Contractor shall divert as required, at his own cost and to the approval of the Engineer, any power, water mains, gas or other services encountered during the progress of work. When diversion of services is not required the Contractor shall uphold, maintain and keep the same in working order in existing location. 

3.1.2 Construction Requirement 
Before setting out the new work and commencing foundation work the site must be cleared off of all those described above. On clearance of site it should be roughly leveled as required. 

The trees shall be cut and their roots totally up-rooted as directed by the Engineer's Representative. No tree should be cut unless it is absolutely unavoidable. All serviceable materials obtained from the clearing will be property of the competent authority as determined by the Engineer. Salvaged material may be handed over by the Contractor to the local authority on instruction from the Employer. 

3.1.3 Payment
Payment of this item shall be made on lump sum (L.S) basis including profit, overhead, taxes, VAT etc. 

3.2 DISMANTLING & REMOVAL OF EXISTING STRUCTURES 
3.2.1 Description 

This item shall consists of the removal/ dismantling and satisfactory cleaning, stacking, storing or disposal inside or outside the site of such portions of existing structures as provided in the plans, Schedule of Quantities and Specifications or ordered by the Engineer. This includes all items such as breaking and removal of khoa debris, concrete, R.C.C, brick work, plaster and other items as mentioned in schedule of quantity or as directed by Engineer's Representative. 
3.2.2 Construction Requirement
Before commencement of removal/ dismantling work, the structure or parts thereof shall be properly earmarked and necessary arrangement for stabilization of the adjoining structures shall be ensured by means of adequate shoring, shuttering, propping and strutting. The dismantling work shall not commence until the arrangement of safety of the adjoining structure has been insured by the Contractor, inspected and approved by the Engineer.
The Contractor shall be solely responsible for any damage to the portion of structure which was not intended to be dismantled and make good the damages, if any, at his own cost.
The Contractor shall comply with all safety regulations and shall furnish, erect and maintain suitable barricades and warning signs and take such other measures as necessary to prevent personal injury or property damage. All these barricades, warning signs shall comply with the by-laws, regulations and provisions of BNBC 93 and shall be to the satisfaction of Employer, Consultant and Local Authorities concerned.
This item of work also includes cleaning and sorting out of the salvaged materials in a usable condition, transporting and storing neatly for use/disposal as directed by the Engineer's Representative. The items of dismantling works of different structures in foundation also include all excavation, bailing out water by pumping, drainage, bracing, shoring, etc. as found necessary and their subsequent removal and satisfactory- disposal of all materials obtained from such excavations and backfilling to the level of original ground where required, The Contractor shall keep adequate records of all dimensional measurements of the structures and all other information relating to them as revealed and obtained during their work and have such measurements and information duly endorsed by the Engineer's Representative at site. The work shall not start unless full measurement is recorded by the Engineers Representative. In some special cases, however, the recording may be done after dismantling.
The salvaged materials before or after dismantling shall be immediately measured and recorded in presence of Engineer's Representative and shall be in the custody of the Contractor until instructed to be disposed off as per instruction of Employer/ Engineer. Any loss of any dismantled material shall be recovered from the Contractor's bill at the recovery rate.
3.2.3 Method of Measurement 

The work shall be paid for on the basis as noted in the bid schedule.

3.2.4 Basis of Payment 
The amount of completed and accepted work, measured as provided above, shall be paid at the contract unit price for the item which price and payment shall constitute full compensation for performing all the requirements of this item including furnishing all labour, equipment and materials, excavating, handling of excavated materials, back filling and compacting the same, shoring, dewatering and stacking and storing the usable materials in a proper measurable stack and disposing of the debris and surplus materials at the place ordered by the Engineer inside or within 300 meters outside the site as well as all incidentals such as overhead, profit, taxes, VATs etc. necessary to complete the work according to the applicable plans. The cost of salvaged material shall be adjusted at the contract unit price for the item in the schedule or otherwise as directed. 

3.3 SITE OFFICE AND OTHER FACILITIES FOR THE ENGINEER 

3.3.1 Description 

The Contractor shall provide and maintain site office facilities during the construction period for Construction Management Unit of Employer and Consultant. The particulars of the site office shall be as below: 
· The floor area of the office shall be 75 sqm minimum.
· This office shall be protected against weather, dust, insects, noise and other nuisance to the satisfaction of the Engineer.
· The office shall be located in a position approved by the Engineer. 
· The office shall be divided into following rooms by walls with connecting doors:
· Two rooms of about 12sqm each for Project Manager of Consultant and Employer with one common toilet. 
· Two rooms of about 14sqm each, one for the supporting staff and other for site meeting (with toilet). 
· One kitchen of approximately 6 sq.m with gas facilities 
· Rest space shall be used for veranda 
· The Contractor shall provide six office tables, four secretariat table, two cabinet and 16 chairs all of a design, standard and finish approved by the Engineer. The crockery’s, tea sets, glass sets, door & window curtain shall have to be provided. The Contractor shall provide one table and 12 chairs for conducting meetings at site. 

· Necessary cleaning, washing, dusting of rooms and toilets shall be done by the Contractor by engaging his own personnel. 
· The Contractor shall provide electricity, water, gas, lighting and ceiling fans to the satisfaction of the Engineer and the toilets shall be with mosaic, water basin, shower, one high commode, and one pan. The required number of electric bulb, ceiling fans, calling bells and electric power points etc. shall be provided. 
· The Contractor shall provide 4 (three) mobile telephone sets, 2 (two) for Consultant and 2 (two) for Employer and pay bills upto a maximum of Tk 2500/- (average) per month for each set: 
· The Contractor shall provide a 8 seated Micro bus for the supervising staff of Consultant and Employer with driver, fuel, maintenance etc. in order to supervise the project work.
· The Contractor shall provide one Computer Pentium III, 400MHz, color monitor, computer table, inkjet, printer, required crates and paper etc.

3.3.2 Basis of Payment

This item shall be paid pet month on rental basis and the rate per month shall be including bills of electricity, water supply, telephone, micro bus, etc. per bid schedule Item- 1 (a), Civil. 
3.4 CAST-IN-SITU PILE FOR SHORE PROTECTION WORKS 

3.4.1 Description 

The work covered by this item shall consist of driving cast-in-piles for shore protection before starting the mat foundation work of second basement floor. 
3.4.2 Materials 

Cement shall be Ordinary Portland Cement Type-l conforming to BDS 232:1974. 
Coarse aggregate shall be 20mm downgraded crushed/rounded stone, cleaned and washed conforming to BDS 243: 1963, ASTM C 33.
Fine aggregate shall be clean and washed sand having a minimum FM 2.5 (Two point five). 
Reinforcing bars shall be deformed bars manufactured from billet steel conforming to BDS 1313:91 ASTM A 615 M.
Water shall be clean potable water. 

3.4.3 Preparation 

Before starting the drilling operation the Contractor shall establish levels, grades and alignment of all piles with reference to bench marks (BM) previously established at the site. The Contractor shall have all casing pipes and reinforcing bars fabricated as per design and ready for lowering after the completion of drilling. All necessary equipment such as piling rigs, pumps, welding sets, etc. and materials for concrete work including tremie pipe shall be made available before the start of the drilling operation.
3.4.4 Method of Boring  

The hole shall be bored by direct mud circulation method by using bentonite as drilling fluid for cast-in-situ piles or as per method submitted by the Contractor and approved by the Engineer. 
The guide pipe shall be installed at the surface and thereafter boring shall be excited by means a chisel attached at the end of drilling rods. The bore hole shall be filled with drilling slurry, which circulates through the drilling rods and the chisel at the base. Because of high viscosity, (specific gravity being 1.2 to 1.3) the bentonite slurry stabilizes the side of bore hole and in addition the hydrostatic head due to higher specific gravity does not allow the bore-hole to collapse, and also the back flows of water into the bore-hole should be avoided. Further the bentonite from a thin film on the side and acts as a further protection against caving-in. 
For preparing the slurry only good quality bentonite shall be used and whenever the viscosity of slurry shall drop due to concentration of cuttings in the slurry, additional bentonite shall be added to maintain the requisite viscosity. The density of the bentonite solution should be about 1.12. Once the bore-hole has been drilled down to the final depth, fresh bentonite slurry from a reserve tank shall be pumped through the bore-hole for approximately 10 minutes so that the previous contaminated slurry is completely removed and the bore-hole is also throughly cleaned and all the cuttings from the base are removed. Only when the bore-hole is completely filled with fresh slurry free from all cuttings the circulation of fresh bentonite shall be stopped. 
3.4.5 Limitation of Boring Sequence 

No boring operations shall take nearer than 2.50m from any piles for which concreting operations are in progress or from any newly completed pile until at least five days have elapsed from the last concreting operation on that pile. 
3.4.6 Samples and Boring Holes 

Two soil samples shall be taken from the bottom 300mm in each borehole and shall be preserved in sealed and adequately leveled glass until personally inspected by the Engineer-in-charge that shall then issue instructions regarding the further disposal of these samples.
3.4.7 Tolerance for Drilling Holes 

Bores shall be accurately drilled in the locations shown in the contract drawings. All piles shall be drilled with a lateral tolerance of not more than 75mm from the point specified. Piles that deviate more than 75m in lateral location or piles whose slope deviates from the vertical by more than 2% (two percent) shall be rejected. Additional piles shall then be furnished and installed by the Contractor in such locations as the Engineer may direct. All costs of such additional piles required to suit changed pile locations shall be borne by the Contractor.
3.4.8 Observation during Drilling 
When obstructions make it extremely difficult to drill certain holes in the location shown and to reach the proper bearing strata the Contractor shall take all usual methods to install the piles as required including jetting, cutting, drilling or other feasible means. If in the judgment of the Engineer the Contractor is unable to complete properly any pile by resorting to such methods the Engineer may order for additional pile(s) drilled at another location(s) at the Contractor's expense. 
3.4.9 Depth of Holes 

The depth of holes shall be checked by the Engineer by lowering a suitable device. Immediately after approval of the bore the reinforcement cage shall be lowered. The Contractor shall have available a suitable light for inspection of each bore throughout its entire length. 
3.4.10 Placing reinforcement 

Before placing the concrete in the bore-holes, reinforcement as per design & drawing shall be placed. The reinforcement for each pile shall be assembled on the ground and spiral bar will be tack welded with alternative main bar of the pile to form a rigid cage. Lapping of vertical reinforcement shall be joint welding as per drawing or as per schedule of items or as directed by the Engineer. Binding with galvanized iron wire shall not be allowed where welding is specified. Concrete spacer blocks specially prepared for this purpose shall be securely attached to the reinforcement at a suitable spacing in such a manner as to ensure that the concrete cover is maintained throughout and that the reinforcement cage is not displaced in the casing in the course of the subsequent concrete operations. Most particular care shall be taken to ensure that none of these spacer blocks can swivel around to the inside of the reinforcement cage and that, in general, there are no obstructions of any kind inside the reinforcement cage due to spacer blocks or lapped reinforcement or any other reason. The entire reinforcement cage assembly shall than be carefully lifted and carefully lowered into the bore-hole previously made ready to receive it as described previously. 
When bore-holes have been thoroughly cleaned and fresh bentonite slurry circulated for approximately 10 to 50 minutes, the reinforcement cage then shall be introduced into the bore-hole.
3.4.11 Placing of Concrete 

No concrete shall be placed until all driving within a radius of 2.5m has been completed, not until all the shells for anyone bent have been completely driven. If this cannot be done, all driving within the above limits shall be discontinued until the concrete in the last pile cast has set at least four days or in sequence approved by the Engineer. Accumulation of any foreign material in the bores or casings shall be removed before concrete is placed. 

The concrete shall be placed by means of tremie pipe. The 203.2mm (8") dia tremie pipes shall be placed in the bore-hole so that they are about 304.8mm (l feet) above the base of the hole. A funnel shall be fixed on the top of the tremie pipes and concrete shall be introduced into the funnel by means of concrete bucket. In this way, the concrete will flow through the funnel and the tremie pipes to the bottom of the bore-hole and from there it will rise up in the bore-hole itself flowing out of the base of the tremie pipes. It shall be ensured that the 203.2mm (8") dia pipes are always at least l828.8mm to 2438.4mm (6' to 8') within the concrete, so that the fresh concrete is always added in the concrete and in this way the concrete will rise to the required surface and concreting of the pile completed. 

3.4.12 Measurement and Payment 

The cast-in-situ bored pile of the required size shall be paid separately for boring and concreting as per contract unit price shown in the schedule of items of works and shall be the full compensation for providing all materials, labor, equipment and incidentals necessary to complete the work. Reinforcing steel & its fabrication and welding shall be paid separately as per contract unit price of the respective item. Permanent steel casing pipe shall be paid separately only if shown as separate items in the bill of quantities. 
3.5 BREAKING OF PILE HEAD
3.5.1 Description 

Breaking the head of pile upto required length by approved means and removing the dismantled materials such as concrete to a safe distance including scrapping and removing concrete from rods, bending of rod for anchorage in pile cap, carrying all sorts of handling, stacking the same properly after clearing, leveling and dressing the site etc. complete as per drawing, specification and direction of the Engineer. 

3.5.2 Method of Measurement 

The work shall be paid for on the basis as noted in the schedule of item and bill of quantities. 

The amount of completed and accepted work, measured as provided above, shall be paid at the contract unit price for the item which price and payment shall constitute full' compensation for performing all the requirements of this item including furnishing all labor, equipment and materials, excavating, handling of excavated materials, disposing of the debris at the place ordered by the Engineer inside or within 300 meters outside the site as well as all incidentals such as overhead, profit, taxes, VATs etc. necessary to complete the work according to the applicable planes.

3.6 EARTH WORK IN EXCAVATION 

3.6.1 Description

The work covered by this item shall consist of earthwork in excavation upto the bottom of basement floor, which is approximately 8m from existing ground level. The Contractor shall keep in mind that the excavation work for the project is not the excavation of normal ordinary building. Special technique as well as organized sequence of work shall have to be carefully predetermined and executed with the best of engineering knowledge and experience. Contractor shall have to engage proper equipment and experienced manpower for the excavation work so that the work is executed smoothly and safely. Special safety precautions shall have to be considered to avoid accident within the site as well as adjacent properties. 

The work includes setting out true lines to all foundation structures, performing excavation to the required levels and grades in any kind of soil encountered, removing the spoils to a safe distance as directed by the Engineer. 

3.6.2 Construction Requirements 
Before any excavation commences, the reference bench marks need to be carefully fixed on the ground at some suitable place by putting 16mm M.S. bar protecting it by 450mm x 450mm x 600mm concrete covering around it. The bar top should be the reduced level of bench mark. Bar top should be projected 20mm above the concrete top surface. The Contractor shall take necessary measure and protect the vertical shoring in such a way that the entire excavation (including the protective measures) strictly remains with the shore protection line. If any encroachment is done or any damages occur to any neighboring building & plots or to RAJUK lands, the Contractor shall be sole responsible for such damages and shall be bound to pay all compensation claimed by the owners of these lands. 

The excavated earth excepting those required for back filling will be disposed by the Contractor and he will carry it away from the site to a safe place to be arranged by him (Contractor). The site should be kept clean and no earth should be deposited in or near the site. 

The depth of excavation will be as shown in the plans and as per direction of the Engineer. The Contractor will keep the excavated level in such a working condition that it will be possible for him to erect all equipment during the excavation work and remove them after the excavation of the earth is complete. Contractor should fill excess excavated level if any, to the design level by 1:3:6 concrete to the satisfaction of the Engineer without any extra cost. 

3.6.2.1 Disposal of Excavation Materials 

All excavated materials shall be the property of the Employer. During excavation, the Contractor will simultaneous remove the excavated earth at his own cost at any place where he like to disposal the earth as there is no space to damp the earth at site. The Employer shall charge a royalty per Cum for this excavated earth to the Contractor. 

3.6.3 Method of Measurement 

All excavation shall be measured net between the vertical plans of outsides of structures and no allowance shall be made for the extra excavation for working space, etc. Any extra excavation beyond depth and dimension which is carried out through error and detrimental for the structure, must be compensated by the Contractor at his own expenses by furnishing compacted sand fill of FM 2.5 or concrete as directed by the Engineer. 

3.6.4 Basis of Payment 

Payment for excavation will be made at the contract unit price per cubic meter (cum) measured as provided above, which price shall constitute full compensation for furnishing, transporting and placing all labour, equipment and materials, including setting out of pits and trenches, establishing and securing bench marks, excavating, handling of excavated materials, backfilling and compacting of the same, shoring, dewatering, and disposing of surplus excavated materials and debris by hauling to any distance at approved locations inside/outside the site, as well as all incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the work according to the applicable plans. The Employer will deduct at a rate of Taka 53.00 per cubic meter from the bill of the contractor as royalty of the excavated earth. The deducted volume of the earth will be same as excavated volume of earth. 

3.7 EARTH FILLING 

3.7.1 Description 

The work covered by this item shall consist of filling any place or area, to make up levels, according to these Specifications and Plans with specified earth materials. 

3.7.2 Construction Requirements 
Silty Sand or other approved materials, free from large lumps, organic or other extraneous materials, shall be used for fill. Materials from excavation on the sites may be used as ordinary fill if it is approved. 

The fill materials shall be deposited and spread in successive thin uniform horizontal layers of about l50mmthick and compacted by use of mechanical or other approved devices to 98% in standard Proctor in road and pavement sub-base and 95% for other area. 

Tests will have to be carried out at Engineers' laboratory to ascertain the nature of the fill material and the degree of compaction obtained for the filled material for which samples have to be taken and transported by the contractor at his expense and as directed by the Engineer. 

3.7.3 Method of Measurement 
The method of measurement will be as follows: The ditch or filling area will be divided into small regular sections such as square or rectangular section of 3m x 3m x or 3m x 5m or any other suitable dimension. Each sectional area is then multiplied by the average of corner ordinates of that section taken from pre work contour levels and add the whole volume. This volume is termed as volume reference to (0) zero level. The square or rectangular sections at slope will be adjusted mutually to take into account the shape of the slope. Then the total sectional area is multiplied by the post work level (average level after filling) of the filled area. The difference between post work and pre work volume is the actual filled volume of ditch or filling area. 

Measurement for which payment will be made for filling shall be the quantities of completed work in place determined by the method described above. The ground level elevations shown on the plan will be used as original level. The volume of foundation pits and trenches to be backfilled by excavated earth shall not be considered in this item. 

3.7.4 Basis of Payment

Payment for filling will be made at the contract unit price per cum measured as provided above which price shall be full compensation for materials, carrying, placing, leveling, shaping and compacting of fill materials in layers and furnishing of all equipment, tools, incidentals such as overhead, profit, taxes; VAT etc. necessary to complete the work. 

3.8 SAND FILLING 

3.8.1 Description 

The work covered by this item shall consist of filling any place or area, to make up levels, according to these Specifications and Plans with specified and approved materials. 

3.8.2 Material 
Fineness modulus of sand shall not be less than 1.0 (one point zero), shall be clean and free from organic and other deleterious materials. 

3.8.3 Construction Requirements 

The fill materials shall be deposited and spread in successive uniform horizontal layers of about l50mm thick and compacted by use of mechanical or other approved devices to 98% standard Proctor in road and pavement sub-base and 95% for other area. In filling/back filling against a newly constructed structure precaution must be taken so that the structure is well matured to take the thrust of filling and while filling that against a wall, the filling is done from both sides simultaneously. 

Tests will have to be carried out at Consultants laboratory or any other laboratory designated by the Engineer to ascertain the nature of the fill material and the degree of compaction obtained for the filled material for which samples have to be taken and transported to the laboratory by the Contractor at his expense and as directed by the Engineer. 

3.8.4 Method of Measurement 
The method of measurement will be as follows: 

The ditch or filling area will be divided into small regular sections such as square or rectangular section of 3m x 3m or 3m x 5m or any other suitable dimension. Each sectional area is then multiplied by the average of corner ordinates of that section taken from pre work contour levels and add the whole volume. This volume is termed as volume reference to zero (0) level. The square or rectangular sections at slope will be adjusted mutually to take into account the shape of the slope. Then the total sectional area is multiplied by the post work level (average level after filling) of the filled area. The difference between post work and pre work volume is the actual filled volume of ditch or filling area. 

Measurement for which payment will be made for filling shall be the quantities of completed work in place determined by the method described above. The ground level elevations shown on the plan will be used as original level.
3.8.5 Basis of Payment 

Payment for filling will be made at the contract unit price per cum measured as provided above which price shall be full compensation for materials, carrying, placing, leveling, shaping and compacting of fill materials in layers and furnishing of all labours, equipment, tools, incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the work. 

3.9 BRICK FLAT SOLING (BFS)
3.9.1 Description 
The work covered by this item shall consist of supplying and laying bricks on top of the earth or sand bed to form a sub-base. 

3.9.2 Materials 
Bricks shall comply with requirements of First Class bricks unless otherwise required by the Engineer. 
The blinding sand will have a minimum Fineness Modulus of 1.0 (one) and shall be clean, and free of any organic matters. 

3.9.3 Construction Requirements 

The bed for BFS shall be prepared level and compacted, dewatered and cleared of all loose materials. 

Bricks shall be laid flat in surface to surface contact with adjoining bricks and their joints shall be filled with sand. The sand shall be brushed in until the joints are filled. Flushing in of sand with water will not be done unless permitted. Bricks shall not be laid on the f1oor or foundation bed until the floor or foundation bed is inspected and approved by the Engineer's representative. 
In case of Multi-layer Soling, care shall be taken to stagger or "break" all joints in placing subsequent courses of soling. No brick shall be laid on loose earth or earth filling which are not compacted to the desired degree. 

3.9.4 Method of Measurement 
Brick soling shall be measured in square meter. 
3.9.5 Basis of Payment 

The amount of completed and accepted work, measured as provided above, will be paid for at the contract unit price per sqm which price shall be in full compensation for all material, transporting, placing, and all labour, mason, equipment, tools, and incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the work. 

3.10 BRICK ON END EDGING 

3.10.1 Description 

This work consists of providing and placing brick on end edging along the road adjacent to the sides of the pavement of single layer brick flat soling and herring bone bond brick or of water bound macadam. 

3.10.2 Materials 

Brick shall comply with requirements of First Class bricks. 
The blinding sand will have a minimum Fineness Modulus of 1.0 (one point zero) and shall be clean, and free of any organic matters. 

3.10.3 Construction Requirements
Bricks shall be laid on end edging with their longest side vertical or inclined to a certain degree with the alignment of the road and short side perpendicular to the road including necessary excavation filling and ramming to the satisfaction of the Engineer. The completed work shall be true to line and level and grade as indicated on the drawings. Interstices between brick edging and adjacent paving or soling shall be filled by brushing in sand until voids are filled, the edging shall be sprinkled with water. 

3.10.4 Measurement 

This item shall be measured in linear meters of completed brick on edging.
3.10.5 Payment
Payment shall be made at contract until price mentioned in the bill of quantities. 
3.11 HERRING-BONE-BOND BRICK PAVEMENT

3.11.1 Description 

This work shall consist of a base composed of bricks, laid on edge in a herring bone pattern, placed on a prepared single layer brick flat soling in accordance with these specifications and to the lines, grades, levels, dimensions and cross section shown in the drawings and as required by the Engineer. 

3.11.2 Materials 
The materials shall comply with the requirements of first class brick. 
3.11.3 Construction Methods 

The bricks shall be laid either flat or on edge with the shortest side vertical, in a single layer in a herring bone pattern to the lines, grades, levels, dimensions and cross section shown on the drawings and as required by the Engineer. The edges/lines of the layer shall be made with cut bricks to produce a line, which is compatible with brick soling. The joints shall be filled with sand brushed in and the completed layer shall be sprinkle liberally with water.
3.11.4 Measurement

This item shall be measured in sqm of the surface in place and accepted. 
3.11.5 Payment

The work measured as provided above shall be paid for at the contract unit price per sqm mentioned in the bill of quantities. The price and payment shall include all costs for completion of the work including brick flat soling base, all materials, labor and equipment necessary to complete the work prescribed under this section. 

3.12 CEMENT CONCRETE (C.C.) WORKS

3.12.1 Description

The work covered by this item shall consist of constructing in foundation floor and where necessary as per drawing with Concrete Class C14/C15 as specified in schedule of item. 

3.12.2 Materials

Cement shall be Ordinary Portland Cement Type-I, sand shall be 50% local sand with minimum FM 1.5. 50% sylhet sand with FM 2.5, coarse aggregate shall be either crushed stone or picked jhama brick chips as specified in Bill of Quantities, water shall be potable water. 

3.12.3 Construction Requirements

The specification shall be the same as for RCC works excepting that: 
i) No reinforcement will be used
ii) Strength/proportion shall be as noted in Schedule of Items
iii) 20mm down graded chips of stone shall be used as coarse aggregate or as specified in Schedule of Item
iv) The curing shall be done for 7 days minimum 

v) Wooden or steel tempers or rammers in lieu of vibrators may do compaction of concrete. 

If C.C. work is done over brick soling, it shall be sprinkled with water so that no loss of water from concrete can occur due to absorption of water by dry bricks. In case sub soil water tends to rise and wash away C.C. work in foundation, while this is being done, dewatering of foundation bed shall be done by making sumps and using pump or manual labour. The dewatering process shall continue until the concrete has set. 

In order to improve bond with masonry/concrete work coming above it, if required, the surface shall be roughened before it reaches initial set, by scouring with the help of a pointed tool or wire brush. 

3.12.4 Method of Measurement

This item shall be measured in the cubic meter complete in place. 
3.12.5 Basis of Payment

The amount of completed and accepted work, as mentioned above shall be paid for at the quoted unit price and payment shall be for full compensation of all materials, labours including preparation of bed transport, batching, mixing, pouring, compacting and curing etc. necessary to complete the item according to drawing and direction of Engineer. 

3.13 REINFORCEMENT CEMENT CONCRETE (R.C.C) WORK
3.13.1 Scope of Work

The work covered by this item shall consist of but not limited to reinforced concrete construction in foundations, rafts, columns, lintels, beams, slab, wall panels, retaining walls, underground water reservoirs, water tanks etc. of the form, dimension and design shown in the drawings. 

3.13.2 Materials 
3.13.2.1 Cement 

Ordinary Portland Cement Type-1 conforming to ASTM C-150 or BDS 232-1993 (2nd Revision). It shall be free from any hardened lamps and any foreign material other than the manufacturing ingredients. Cement shall have a minimum 90% of particles by eight passing the 75 micron sieve. The Engineer's Representative reserves the right to reject any cement that fails to achieve specified concrete strength laid down in these specifications and the schedule of items. 

Only approved brand, grade or kind of cement shall be used in a given structure above the ground level specially for fair face finished concrete, tiles works etc. except upon the written permission of the Engineer where other brands may be used. 

Cement bags containing clods giving indications of starting of initial setting time shall not be used in R.C.C work. 

Only one brand of cement shall be used for a particular casting work except by written permission from the Engineer. Different types of cement, if approved by the Engineer shall be stored separately and shall not be mixed. 

Use of re-bagged cement shall not be allowed. 
Engineer, at his discretion shall test cement which he feels to have deteriorated through age, damage to bags, improper storage or for any other reason. In the event of any sample being found to be not in accordance with BDS 232-1993 (2nd Revision) or ASTM Cl50 or any other standard as specified, the whole consignment from which the sample comes shall be rejected and removed from the site immediately notwithstanding any previous acceptance otherwise. 

Cement may be measured by weight or in a standard bag to weigh 1 cwt or 112 pounds/50kg having a volume of 0.0354 cum/l.25 cft. The Contractor shall maintain the record of deliveries of cement to the site and its use in the work. 

Cement shall be stored at site in such a manner as to permit easy access for proper inspection, handling and identification of each shipment. Cement shall not be stocked higher than 6 bags. 

3.13.2.2 Supply of Aggregate 

i) Unless otherwise permitted by the Engineer, fine and coarse aggregates for concrete shall comply with the relevant requirements of ASTM C33. 

ii) All coarse aggregates for incorporation into concrete mixes shall consist of hard, solid, durable, uncoated angular rock fragments or angular fragments of crushed stones and shall not contain dust, mud, organic materials or other deleterious matter.
iii) All fine aggregates for incorporation into concrete mixes, shall be clean, hard, solid and durable natural sand and shall not contain harmful amounts of dust, mud, organic material or other deleterious substances. The fine aggregates shall be as far as possible pure Silica (Si02).
iv) The aggregates shall be graded and the combined gradation of aggregates used for the concreting works shall have to be approved by the Engineer. 
3.13.2.3 Gradation of Fine and Coarse Aggregate 

The gradation of the fine aggregates shall conform to the requirements shown below. 

Grading of Fine Aggregate
	ASTM Sieve Designation
	Per Cent Finer by Weight

	3/8 in (9.5mm)
	100

	No. 4 (4.75mm)
	95 to 100

	No. 8 (2.36mm)
	80 to 100

	No. 16 (1.18mm)
	50 to 85

	No. 30 (300mm)
	25 to 60

	No. 50 (300mm)
	10 to 30

	No. 100 (150mm)
	2 to 10


The gradation of coarse aggregate shall conform to the following: 
	Designated sizes
	Percentage by weight passing US Standard sieves having square openings

	
	38mm
	25mm
	20mm
	12mm
	10mm
	No.4
	No.8

	25 mm down graded
20 mm down graded

12 mm down graded
	100
…

…
	95-100
100

…
	…
90-100

100
	25-60
…

90-100
	…
20-55

40-70
	0-10
0-10

0-15
	0-5
0-5

0-5


3.13.2.4 Reinforcement for Concrete 

i) Unless otherwise permitted by the Engineer, the reinforcement to be used shall be mild steel 60 Grade deformed bars having minimum yield strength of 415 Mpa (60,000 psi) and shall conform to ASTM A615.
ii) Cutting, bending, cleaning and fastening in position of reinforcing steel shall conform to the requirements of ACI 318, unless otherwise specified by Engineer.
iii) Prior to placing orders for reinforcing steel, the Contractor shall submit samples, Specifications and test certificates as specified herein and as required by the Engineer for approval. No order shall be placed until such approval is given in writing. 

iv) All consignments of reinforcing steel shall be stamped by the manufacturer to identify the Mill, Grade of steel, and the lot number from which the consignment was made.
v) Reinforcing steel shall be stored on the ground in separate groups according to size and length in such a manner as to be readily accessible when required, and with facilities for inspection.
vi) Before being placed in position, all reinforcing steel shall be thoroughly cleaned of grease, paint, loose rust or other coatings of any kind, which reduce bond.
vii) All reinforcing steel to be incorporated in the work shall be placed accurately in the position shown on the drawings and shall be held firmly in position during placing and-setting of concrete.
viii) The detailing of all reinforcing steel on the construction drawings shall be to the requirements of ACI 31 8-current issue. 

3.13.2.5 Mixing Water
i) Water for mixing concrete shall, unless otherwise permitted by the Engineer, be potable water drawn from a tube-well or obtained from a public water supply authority.
ii) The water to be used shall be clean and free from all deleterious materials that significantly affect the hydration reactions of Portland cement.
iii) The Contractor shall propose the provisions to ensure a satisfactory and adequate supply of potable water subject to the approval of the Engineer.

iv) In no case, the Contractor shall be allowed to use surface water. 
v) Water must be free from excessive chlorides and sulphates. Water supplies shall be sampled and tested for chlorides and sulphates in a standard materials testing laboratory as directed by the Engineer. The maximum acceptance limits shall be as follows: 

1000mg/l as SO3 for sulphates

500mg/l as Cl ion for chlorides. 

3.13.2.6 Admixture for Concrete 

i) An air-entraining admixture may be desirable because of the increased workability of concrete that can be achieved. Water-reducing or water reducing and retarding admixtures are particularly beneficial in reducing water content to provide a cohesive yet high slump concrete.
ii) The Contractor may add water-reducing and set-controlling admixtures into concrete mixes subject to satisfactory trial mixes and to prior written approval of the Engineer. 

Such admixtures shall comply with ASTM C494. Where admixtures are added for the purpose of entraining air they shall comply with ASTM C260
iii) Additives containing chlorides shall not be used.
iv) Details of the type and quantities of admixtures which the Contractor wishes to use in the underwater concreting work shall be submitted to the Engineer for approval. Any admixture to be used by the Contractor must conform to the requirements outlined in ACI 212.3R. 

3.13.3 Delivery and Storage of Materials
3.13.3.1 Cement 

The Contractor shall be responsible for the proper storage of the cement at the job site. Cement shall be stored in a weather proof shaded area having dam proof floor, waterproof walls and leak proof roof. The cement stacks shall be placed at a minimum distance of 300mm from the walls. The dam proof floor shall be constructed by raising it minimum 300mm above the ground. If the cement is damaged and becomes lumpy due to defective storage, it shall be removed from the job site within 24 hours of receipt of instructions from the Engineer's Representative. 

Cement in transit and storage or stock-piled at site shall be protected from dampness or any damage by climatic conditions that would change its characteristics or usability. Cement godown shall be constructed to be fully weather proof. Batches of cement shall be used for the work in the order in which they are delivered to the site. A register shall be maintained by the Contractor listing date of delivery and quantity of each consignment for easy identification. 

3.13.3.2 Aggregates 

Aggregates shall be stock-piled at least 7 days prior to their anticipated use to permit the Engineer to sample each stockpile to determine the acceptability of the material for the intended use. 

Aggregates of different sizes or grades and from different sources of supply shall not be mixed. All aggregate shall be stored free from contact with earth and other deleterious matter. 

Every precaution shall be taken during transport and stockpiling of coarse aggregate to prevent segregation. 

Segregated aggregates shall not be used until they have been thoroughly remixed and the resultant pile is of uniform and acceptable grading at any point from which a representative sample is taken. 

3.13.3.3 Reinforcing Steel

Reinforcing steel shall be stacked with each dia type of bars stockpiling separately under shed to avoid effect of rain and dew. Stockpiling of huge quantity of steel bar shall be avoided to save it from rusting and deterioration through oxidation. Sufficient quantity required for single operation of casting should be collected from one approved source and stored at site prior to rod bending and binding work. Reinforcing shall not be stockpiled on soil. A raised platform shall be prepared by laying brick flat soling over which reinforcing bars shall be stacked in orderly manner. 

Sufficient acceptable materials shall be available at the batching site to ensure continuous placement necessary for structures. The moisture content of the accepted aggregate shall remain consistent to the extent that the resultant successive batches of concrete do not vary in consistency by more than 6mm of slump. If the moisture content in the aggregate varies by more than the above tolerance, corrective measures shall be taken to bring the moisture to a constant and uniform quantity before any more concrete is placed. 

Coarse aggregate shall be saturated with water at least 12 hours before use to prevent absorption of the mixing water. 

3.13.3.4 Boulders 

The boulders shall be supplied in sizes that can be handled manually by one person. Stock piling shall be such as to permit ready identification of the materials and shall be approved by the Engineer. Site for stockpiles shall be clean prior to storing materials. The stockpiles shall be built-up in layers not to exceed 1200mm in height and each layer shall be in place before the next layer is started. 

3.13.4 Composition of Mix

The strength requirement and workability shall govern the mix proportion for each class of concrete: 
	Class of Concrete
	28 day cylinder crushing strength (minm)
	Aggregates


	Minm Cement per Cum

	(Minm mixing proportion)


	
	Fine
	Coarse
	

	C25

(1:1.5:3)
	25 Mpa
	Sand

FM 2.5
	20mm down graded stone chips 
	400kg 

	C21

(1:1.5:3)
	21 Mpa
	Sand

FM 2.5
	12mm down graded stone chips
	400kg

	C20

(1:1.5:3)
	20 Mpa
	Sand

FM 2.5
	20mm down graded stone chips
	400kg

	C17

(1:2:4)
	17 Mpa
	Sand

FM 2.5
	20mm down graded stone chips
	300kg

	C15

(1:3:5)
	15 Mpa
	Sand

50%

FM 1.5

50%

FM 2.5


	20/12mm down graded stone chips
	235kg

	C14

(1:3:6)
	14Mpa
	Sand

FM 1.5
	20mm down graded stone chips
	210kg

	
	1:5:10
	Sand

FM 1.5
	20mm down graded stone chips
	150kg


3.13.4.1 Trial Mixes and Mix Proportion 

i) The Contractor shall undertake the design of concrete mixes in accordance with ACI 211.1 for the designated class of concrete to be used in the works. The design of concrete mix shall be carried out in a recognized material-testing laboratory as directed by the Engineer. The following requirements shall be fulfilled in proportioning the ingredients and designing the concrete mix:
· The minimum amount of cement to be used by the Contractor shall be as per Clause 1.13.4
· To produce dense impermeable concrete, water cement ratio of not more than 0.45 shall be used. 

· Gradation of fine and coarse aggregates shall conform to the limits as specified in Clauses 1.13.2.3 unless otherwise approved by the Engineer. 

· Fine aggregates of not less than 45 per cent by volume of total aggregates shall be used. 

· The maximum slump for different class of concrete shall be as follows: 

Piles: 150-200 mm

Raft: 75 mm 

Mat Foundation: 25 to 62.5 mm

Columns and Walls: 25 to 50 mm
Slabs and Beams: 25 to 50 mm 

· Required average compressive strength used as the basis for selection of concrete proportions (mix design) shall be 8.3 Mpa (1200 psi) more than the specified compressive strength of concrete. 

ii) No concrete shall be placed m the works until the Engineer has approved the mix design.
iii) When a mix has been approved, no variations shall be made in the proportions, the sources of cement and aggregates, or in the types, size and grading of the aggregates without the approval of the Engineer.
iv) When (after approval of a mix by the Engineer) the seasonal climatic conditions have changed significantly, the Contractor shall make any necessary modifications to mix design and carry out further trials and resubmit the mix design (whether amended or not) for re-approval by the Engineer.
v) The Contractor shall allow an adequate period for design of mixes, trials and approval before concrete is to be placed in the works.
3.13.4.2 Concrete Batching and mixing 
i) The Contractor shall provide modern and dependable batching and mixing equipment capable of supplying concrete of the approved mixes and Specification at the placement location at a continuous production rate adequate to meet the requirement of the working schedule.
ii) The Contractor shall provide, operate and maintain all necessary equipment required to determine accurately and to control the amount of each separate ingredient the concrete mix. 
iii) The Contractor shall use weight-batch equipment for batching different ingredients of concrete.
iv) The Contractor shall use truck-mounted drum mixers for mixing different ingredients of concrete.
v) Concrete shall be batched using the cement; fine aggregates and graded (combined) coarse aggregates in proportions used in the trial mixes prepared in connection with the mix design approved by the Engineer.
vi) The amount of cement, fine aggregate and coarse aggregate entering each batch of concrete shall be based on weight. Where powdered admixtures are used, the amount shall be determined by weight, and where liquid admixtures are used, the amount may be determined either by weight or by volume. The Engineer shall approve the use and amount of admixtures to be used.
vii) The weights of the fine and coarse aggregates shall be adjusted to allow for the free water contained in them. The corresponding free water content shall increase the batch weight of aggregates. The volume of water to be added to the mix shall be reduced by an amount equal to the free water contained in the aggregates.
viii) All materials used in the concrete mix shall be measured separately and not cumulatively. The Engineer shall check the accuracy of the measuring devices. He shall be provided with all the necessary checking facilities by' the Contractor and this accuracy shall be maintained so that the indicated measure does not vary by more than one per cent from true measure throughout their range of use.
ix) Mixing equipment shall be thoroughly cleaned before being charged with a new batch of concrete. Mixers, which have been out of, use for more than 30 minutes shall be thoroughly cleaned before any fresh concrete is mixed.
x) Mixers shall not be loaded in excess of the manufacturer's rated capacity, which shall be displayed on the mixer in terms of the volume of mixed concrete.
xi) In addition to the above requirements, all aspects of batching, mixing and placing of concrete shall be in accordance with ACI 304R and to the approval of the Engineer.
xii) Standby mixing capacity shall be provided by the Contractor (sufficient to ensure continuity of concreting in the event of breakdowns of mixing plant) and shall be maintained ready for immediate use during the course of all concrete pours.

xiii) The Contractor shall no ready-mixed concrete made off the site by others (suppliers or subcontractors) except with the prior written approval of the Engineer in each case.

xiv) The Contractor shall conduct a series of trial mixes using the batching and mixing equipment to determine appropriate concrete mixes with regard to the consistency and strength requirements. These trial mixes shall be carried out by the Contractor on the site and be approved by the Engineer prior to the start of any placement of concrete. Copies giving details of all trial mix results shall be forwarded to the Engineer for approval. 

3.13.5 Preparation before Mixing of Concrete
Before mixing concrete, preparation shall include the following: 

a) All equipments for mixing and transporting concrete shall be cleaned
b) The platform where the concrete shall be poured from mixer machine shall be cleaned with water and free from debris and other harmful materials.

c) Containers for measuring coarse aggregates, sand, cement; water shall be checked and approved by the Site Engineer.
d) All debris shall be removed from spaces to be occupied by concrete. 
e) Forms shall be properly cleaned.

f) Coarse aggregate shall be thoroughly watered, cleaned of all foreign materials, silt and mud. 

g) Reinforcement shall be thoroughly watered, cleaned of all foreign materials, silt and mud. 
h) Concrete blocks for maintaining clear cover shall be properly placed.
i) Water shall be removed from the place of deposit before concrete is placed.
j) All laitance and other unsound materials shall be removed before additional concrete is placed against hardened concrete.
k) All reinforcements shall be checked to verify whether the rods of the specified number, diameter, length, shape with proper laps have been provided and necessary clearance maintained as shown in the design drawings. It shall also be checked whether the rods have been tied rigidly by wires, with the correct spacing in between. The effective depth shall be checked to see whether it conforms to that shown in the drawings.
l) No rectification works, for any part of the proposed RC.C work, whether it relates to bending, binding of the reinforcement, or the correction of formworks shall be allowed to be left for the day of the casting of the concrete. All such rectification and correction shall have to be done and completed on the day before casting taken up.
m) If any casting work is done over load bearing brick wall the supporting brick wall shall be smoothened to avoid adhesion or grip of the concrete with wall resulting in cracks in the wall due to contraction and shrinkage stresses developed when setting. This may done by plastering the top surface of the wall and neat cement finishing and properly curing with water and then placing polythene sheet on the top of the wall before laying concrete. 

n) Vibrator shall be kept ready for vibrating the concrete. 
o) All scaffolding and shuttering work shall be carefully and thoroughly checked to avoid any loose joint, support, which might give in during casting. 

p) Availability of enough quantity of cement, coarse and fine aggregates shall be checked for completing the casting work. 

q) Shuttering shall be properly wetted before lying of concrete. 
r) It shall be checked whether conduits, pipes and other fitting that shall remain inside the concrete have been properly laid and placed. 

s) Opening for fixing W.C. pans, pipes, clamps for hooks shall be kept in the forms before casting concrete, so that concrete is not partially dismantled and disturbed afterwards. 

3.13.6 Mixing 
Concrete shall be mixed in concrete mixer of approved type and appropriate capacity. 

Each batch shall be thoroughly mixed for a period of not less than 1.5 minute after all materials including the water are in the drum and during this period the drum shall be in the mixing position and revolve at uniform rate of not less than 14 or more than 20 revolutions per minute. The cement and sand shall be throughly mixed in dry condition. 

The batch shall be so charged into the mixer drum that some water shall enter in advance of the cement and aggregate. The entire content shall be removed from the drum before the succeeding batch is introduced. 

Concrete shall be mixed in quantities required for immediate use. Concrete shall not be used which has developed initial set or which is not in place within thirty (30) minutes after the water has been added. Retempering of partially hardened concrete by remixing with or without additional materials or water, or by other means will not be permitted. The inside of the mixing drum shall be kept free of hardened concrete at all times. Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned before any fresh concrete is mixed. Unless otherwise agreed by the Engineer, the first batch of concrete through the mixer shall contain only two third of the normal quantity of coarse aggregate. 

Mixing plant shall be thoroughly cleaned before changing from one type of cement to another. 

3.13.7 Consistency of Concrete

The consistency of concrete shall be determined following evaluation of the placement conditions for each individual section of the work to be decided and approved by the Engineer. Mix proportions and consistency shall produce a dense, well compacted concrete with a minimum tendency to segregate under placing conditions, free from sand streaks, honeycomb, air-pockets, exposed reinforcing steel and other forms of structural weakness or unsatisfactory appearance. 

3.13.8 Transport and Placing

A most thorough and careful design can be completely defeated by the improper practices in the handling of ingredients and placing of concrete. Unrestrained dropping, horizontal flow of concrete is extremely harmful and shall not be tolerated. Concrete shall be so transported from the mixer and placed in the form that contamination, segregation or loss of the constituent materials does not occur. Before placing the concrete, all form work, space and the reinforcement contained in it shall be thoroughly cleaned of all extraneous matter. Care shall be taken to fill every part of the forms, to work the coarse aggregate back from the face so that sufficient mortar will be flushed from the mass to form a smooth surface, and to force the concrete under and around reinforcing bars without displacing them. 
Concrete shall be conveyed from the mixer to the place of final disposition by suitable method, which will prevent segregation or loss of ingredients or damage, by exposure to the elements. 

The Contractor should preferably use a crane of adequate capacity and reach for transporting concrete from the mixing site or temporary storage area of fresh concrete to the final placement location. Alternatively, the Contractor, with the approval of the Engineer, may adopt pumping method for transporting concrete from the mixing site to the ultimate placement location. Placing concrete by pumping methods shall conform to the requirements of ACI 304.2R. 

The detail procedures for transporting concrete and equipment to be used for transporting concrete by the Contractor shall comply with the requirements of ACI 304R and approved by the Engineer. 

The maximum time elapsed between mixing and placing shall not be more than 45 (forty-five) minutes. 

The concrete shall be deposited vertically in the forms in horizontal layers to a depth not exceeding 300mm and each layer shall be properly vibrated before laying the next one. 

The concrete shall not be dropped freely from a height exceeding l.8 meter nor shall it be deposited in large quantities at any point. In columns or wall structures special tremie pipe may be used for drop more than 1.8 meters. Dragging of concrete inside the forms or distribution by vibrators or allowing it to flow by gravity to the ends of the forms will not be permitted. Great lift of a simple pour encourages segregation of coarse aggregate and sedimentation of the finer constituents of the mixer and moreover may cause uneven displacement of the forms. 

In sections where it is extremely difficult, to place concrete containing the larger sizes of the coarse aggregate, a modified mix, as approved by the Engineer, may be used to ensure against honeycomb and separation of the coarse aggregate from the mortar. Concrete shall be deposited and compacted in its final position within 30 minutes of its discharge from the mixer and shall not be subjected to vibration between 2 and 24 hours after compaction. When in-situ concrete has been in place for 4 hours no further concrete shall be placed against it for a further 20 hours. After concreting is started, it shall be carried on as a continuous operation until placing of a panel or section is completed. During pouring of concrete, the mason shall not be allowed to use his mug and water. To achieve the laying of concrete to proper thickness, two strips of concrete about 200mm wide and a little over the specified thickness shall first be placed 1800-2000mm apart, compacted and leveled to the exact thickness. Concrete is then poured within the intervening space between the strips (locally known as 'pays') and properly compacted to the desired thickness. 

Care shall be taken that during concreting, the rods are not displaced and that the effective depths of slabs, beams, spacing of stirrups, and rings and the clear cover to the bars are maintained. Care shall be taken to see that the top negative rods are not displaced at all which seriously affects the design and desired strength of the structure. Particular attention shall be given to the placing and spacing of rods in the cantilevers. 

Before and during casting, the main reinforcing bars, both positive and negative shall be kept in position. Negative reinforcements shall be kept in position by steel chairs and the positive ones by concrete blocks of required size. Adequate precautions against displacement and depression of rods due to trampling of the workers shall be taken.
Walking on recently poured concrete shall not be allowed. 
3.13.9 Compaction of Concrete
Concrete, during and immediately after placing, shall be thoroughly compacted by mechanical vibration. The vibration shall be internal unless otherwise authorized by the Engineer. For compaction of concrete, Contractor shall conform to the requirements of ACI 309. 

Vibration shall be of a type and design approved by the Engineer. It shall be capable of transmitting vibration to the concrete at frequencies of not less than 4,500 impulses per minute. 

The intensity of vibration shall be such as to visibly affect a mass of concrete of one inch slump over a radius of at least 450mm. 
The contractor shall provide a sufficient number of vibrators to properly compact each batch immediately after it is placed in the forms. He also provides sufficient number of nozzles of different diameter to execute the work smoothly. 

Vibration shall be applied at the point of deposit and in the area of freshly deposited concrete. 

Vibration shall not be applied directly or through the reinforcement to sections or layers of concrete which have hardened to the degree that the concrete ceases to lie plastic under vibration. It shall not be used to make concrete flow in the forms over distances so great as to cause segregation. Vibrators shall not be used to transport concrete in the forms. 

Tamping on the laid concrete in slab shall be done with fairly heavy wooden straight edges (Patta) fixed with handles, by two masons at either and till the level of the finished surface is attained, proper compaction made and laitance come out on the surface. Wooden mallets shall also be used for offering a uniform compaction and for filling up depression. 

Concrete pouring schedules and construction joint sequences of different stages shall have to be approved well in advance by the Engineer. 

3.13.10 Construction and Expansion Joints

Expansion joints shall be constructed at the locations and to the dimensions shown on the plans. Position and detail of construction joints, not shown on the plans, shall be planned in advance by the Contractor for which approval will be necessary. The Contractor shall locate such joints conforming the general consideration for construction joints as set out, in ACI 304R and by the Engineer. Placement of concrete shall be in a continuous operation between consecutive joints. 

Where sections of the work are carried out in lifts, the line of the proposed joint on all exposed surfaces shall be made truly straight by tacking a temporary horizontal straight edge on the inside of the form with its lower edge on the line· of the joint and then placing concrete 12mm higher than this edge to allow for settlement. In case of water reservoir PVC water stopper shall be used in all construction joints with 250mm overlapping at the water stopper joints. 

In resuming the work, the old concrete surface shall be thoroughly cleaned of laitance and all loose material by stiff wire brush, roughened, if deemed necessary, and washed with clean water. 

The surface then shall be coated with very thick cement slurry/bonding agent before fresh concrete is placed. 

3.13.11 Special Casting Process for Columns and R.C.C. Wall

Minimum of construction joints shall be allowed in beams and column of the structures. No construction joint in columns from below floor to bottom of beam shall be allowed, column must be cast in lift to avoid any construction joint below lintel level. Special shuttering with opening at middle height shall be used for the facility of casting. The opening shall be closed after casting of concrete upto that level without disturbing the green concrete. The contractor shall prepare shuttering details ahead of actual work and shop drawings are to be approved by the Engineer. In any case the safety and stability of form work shall be the Contractor's responsibility. No construction joint shall be allowed between beam, web & roof slab of building. For wall & water reservoir no concrete shall be placed from a height of more than 1.0m and the shuttering of the wall shall not be more than 1.25m in height. 

3.13.12 Water Reservoir 

Admixture of Sika Plastocrete Super (IS 2645-1975 and IS 9103-1979) 0.2% by weight of cement or similar product of approved quality at manufacturers’ recommendation for water tank is to be used in bases and walls of R.C.C. reservoirs. 

3.13.13 Concrete Temperature 

i) Concrete construction on hot weather without appropriate measures impairs the properties of fresh as well as hardened concrete. A higher temperature of fresh concrete results in more rapid hydration and leads, therefore, to accelerated setting and a lower strength of hardened concrete. The concrete temperature should be kept as low as practical to improve placement and structural qualities.
ii) The Contractor must ensure that the temperature of fresh concrete at the time of placement shall be in the range of 60 to 90°F (16 to 32°C). The temperature shall be measured by a immersion thermometer complying with ASTM 15°C type or its equivalent graduated at each 0.2° C over a range from - 2°C to + 80°C, inserted in a sample within 2 minutes of sampling and recorded 1 minutes after reaching a stable temperature. 

3.13.14 Formwork and Scaffolding 

The system of formwork and props for reinforced concrete work shall be the responsibility of the Contractor. All formworks shall conform to the requirements of ACI 347R. Formwork may consist of steel sheets of minimum thickness of 14 BG or wooden planks of hard wood of approved variety having a minimum thickness of 45mm with necessary battens, struts, stringers, beams, ties, etc. In case of wooden planks the same shall be new and shall not be used more than three times in contact with concrete. 

Formwork for fair face concrete must be fabricated from best quality new marine ply having hardcore face of required thickness and ply. The contractor must prepare a shop drawing for the fair face shuttering work and obtain necessary approval from the Engineer before fabricating the same, well in advance to commencement of the works. All joints in boards for such formwork must be carefully designed, no repair on the fair finish concrete shall be accepted. Construction joints shall be positioned as instructed by the Engineer. There must not be any visible patches, stains efflorescence in the fair faced concrete. Only non staining form oil, release agent shall be used with due approval from the Engineer. 

All formwork shall be of sound materials constructed water-tight, true to line as per drawing and of such rigidity to prevent bulging or movement during the placement and curing of the concrete. Form work for bases and walls of water reservoir shall have chamfer of appropriate dimension as per drawing and direction. 

After hardening the concrete shall conform to the shape, dimensions and surface finish described in the Contract. The forms shall be simple in construction, easy for erection, maintenance and removal. 

Form lining shall be in largest practicable panel to minimize joints. Under usual conditions the following minimum periods between concreting and the removal of formwork shall be observed: 

Vertical sides excepting beams


: 3 days 

Vertical sides of beams



: 7 days 

Soffits for span of 6 meter or less


: 18 days 

Soffits from span of over 6 meters min

: 21 days 

Scaffolding shall be made from strong and suitable bamboo poles, wooden post or steel pipes. Steel centering frames may be used for any height provided they are properly designed for that particular height or above. For all concrete works having a crushing strength equal to or above 25 Mpa, steel shuttering and scaffolding shall be used. 

Tubular steel centering shall be thoroughly inspected before erection. Defective members shall be discarded. Adjustment screws shall be set to their approximate final adjustment after assembling the basic unit and the unit shall be leveled and plumbed. 

Approval of Engineer will be required regarding adequacy of the shuttering before placement of concrete can be started. 

For concreting operation ever 4.0 m height detail design and shop drawings of propping shall be submitted by the Contractor for approval of Engineer. 

The centering frame shall be braced to make a rigid and solid unit. Struts and diagonal braces shall be in proper position and secured. As erection progresses, all connecting devirs shall be in place and fastened for full stability of joint an units. 

The props shall be placed on timber planks, false brickwork, or steel shut covering several posts at a time so as to eliminate the possibility of any sinking of the earth below specially in the ground floor where the earth is likely to the moistened by water. 

The shape, strength, rigidity, water tightness and surface smoothing of refused forms shall be maintained at all time. Any warped or bulge timber must be resized before being reused. 
The formwork made of materials liable to absorb water shall always be sprinkled with water to percent water absorption from concrete. Water shall not be profusely used and the formwork shall be in a saturated surface dry condition. 

Scaffolding and formwork shall be checked to see if all the props are stiffly supported over the firm base. It any prop is found off based, wooded edges shall be inserted below the prop to obtain the required degree of rigidity, with regard to horizontal movement. No clay plaster, pocking with pieces of paper, jute, cotton waster etc. shall be allowed to make up the gaps between the centering. 

Concrete exposed by the removal of formwork shall be left untouched pending inspection by the Engineer. Cement mortar separators or block of appropriate sizes are to be used in all covering as per drawing or directed by Engineer. 

The drip course shall be constructed at the edge of roof slab etc. by means of an approved batten included in the form work before casting or after casting as desired by the Engineer. 

3.13.15 Embedded Pipes and Conduits 

The Contractor shall co-ordinate among all trades like civil, electrical, plumbing, mechanical etc. in placement of pipes, conduits, equipments and other accessories and shall provide necessary opening in the slabs. Concrete shall not be poured before placement of pipe and concealed service lines. 

The pipes shall be so fabricated and installed that it will require minimum cutting, bending or displacement of reinforcement from its proper location. If any bending or displacement is required, the attention of the Engineer shall be drawn for his decision. 

All pipes, conduits or fixtures required to be embedded in the concrete shall be placed and secured in position before casting is commenced. 

Special care shall be taken in case of conduit pipes for electrical wiring, so that it is not laid in the slab below the bottom reinforcement, which shall invariably result in cracks in the slab. Placing of conduit pipes parallel to the main reinforcement shall be avoided as far as possible. Conduit pipes shall be placed diagonal to the reinforcement as far as practical to avoid cracks in slab. 

Conduits and pipes of aluminium shall not be embedded in structural concrete unless effectively coated or covered to prevent aluminium concrete reaction or electrolytic action between aluminium and steel. 

Conduits and pipes with their fittings, embedded within a column shall not displace more than 4% of the area of cross section on which strength is calculated. 

Conduits shall not be larger in outside dimension than 1/3rd the overall thickness of slab, wall or beam in which they are embedded.
Conduits shall not be spaced close than diameter or widths on centers. 
3.13.16 Surface Finish and Remedial Treatment of Surfaces 

Unless otherwise provided on the plans, all reasonably true and even surfaces, which are of uniform colour and texture, and free from stone pockets, honeycomb, depressions or projections, shall be considered as acceptable surfaces. 

Immediately after the removal of forms, all cavities produced by form ties and all other holes, broken comers or edges and other defects except air bubble holes, shall be cleaned and after having been kept saturated with water for a period of not less than two hours shall be completely filled, .rammed and made good with a mortar or concrete of the same proportions as used in the concrete being finished. 

The holes shall be completely filled by use of a pressure gun or hand rammed method as directed by Engineers representative. 

Any remedial treatment to surfaces shall be agreed with the Engineer following inspection immediately after removing the formwork and shall be carried out without delay. Any concrete, the surface of which has been treated before being inspected by the Engineer, shall be liable to rejection. 

Broom finishing shall be made for all slabs to receive artificial patent stone, terrazzo flooring, using wire broom after the concrete is partially set. 

3.13.17 Curing and Protection

Concrete shall be protected against harmful effects of weather for a period of not less than seven (7) days immediately following the placing of concrete. 

All concrete surface shall be covered with two thicknesses of wet burlap which have been spot stitched, or wet jute felt or gunny bags as soon after placing of concrete as it can be done without marking the surface and kept thoroughly wet by continuous sprinkling of water for a period of not less than 21 days after the concrete has taken its final set.
In lieu of continuous sprinkling, plastic sheeting or plastic coated burlap may be used to prevent moisture loss. The concrete shall be pre-moistened and the plastic sheeting shall be held securely in place so that positive moisture seal is provided to retain the curing moisture during the 14 days curing period. Form of perforated sheeting shall be without delay repaired or replaced with acceptable material. 

Pounding which is most efficient method shall be used for curing slabs. For the first 18 to 24 hours, the exposed surface is covered with moist hessian or canvas. After that small bank of dykes of lean mortar are built around and along the slab, into number of rectangular ponds and filled with water. This method is suitable for floors roof, slabs etc. 

The method of curing shall be subject to the approval of the Engineer and shall conform to the requirements of ACI 308. 
3.13.18 Quantity Control Scheme and Testing Requirements 

3.13.18.1 General Requirements 

a) All materials shall be tested in the laboratories of Bangladesh University of Engineering and Technology, Dhaka or at the Consultant does the Engineer direct Laboratory as. 

b) All tests shall be carried out in accordance with the standard procedure set herein. 

c) After the test, if the quality of a particular consignment is found to be inferior to what is specified, the material of the consignment will not be accepted and the Contractor shall remove such rejected materials from site within the time stated in writing at the time of rejection. 

d) The Contractor may arrange for testing to be carried out from the approved laboratory prior to delivery of materials to site. But this shall in no way relieve him of his obligations and responsibilities of carrying out necessary tests and removing all materials not fulfilling the requirements set under this specification. 

e) All sampling of materials for testing purposes shall be made on a random basis following the guideline of the Engineer. All test samples shall be collected in presence of the designated representative of the Engineer, who shall supervise proper sealing/securing of the sample prior to sending it to the relevant laboratory for testing. Engineer and the Contractor or their authorized representative shall put joint signatures on the sealed containers/bags of the sample before sending those to the recognized materials testing laboratory as directed by the Engineer. 

f) In transporting the sample (s) to the approved testing laboratory, precautions shall be exercised by the Contractor so as to ensure that samples are not harmed due to shock, impact or jerk impairing its structural soundness. 

g) On completion of tests, results shall be collected by person (s) authorized by the Engineer only. 

h) The cost of all testing including all repeat tests (in case of non-fulfillment of requirement) and incidental expenses shall be borne by the Contractor and no separate payment shall be given to the Contractor for this purpose. 

3.13.18.2 Testing Requirements of Various Structural Materials 

Unless provided otherwise in the Specifications or elsewhere in the Contract Documents, any or all of the tests specified here shall be performed as may be required by the Engineer to ascertain whether the quality of material and/or of any finished or partially finished work is appropriate for the purpose for which it is or was intended to fulfill in accordance with the Specifications. Only the major structural materials are covered in this section, the Engineer may require tests on other materials and the Contractor shall have to comply with those requirements as well. 

a) Cement

For cement to be used, the mechanical properties as mentioned in Technical Specifications under Clause No. 2.1 and its Sub-Clauses shall have to be satisfied. 

Sampling, Testing and Approval of Cement
· The Engineer for testing shall select the sample (two bags from each brand or each consignment of supply of 25 metric tons).

· The Engineer shall approve or reject sources of cement on the basis of the test   results shown in Table 1 

Table 1: Tests for Cement 

	Sl No.
	Property
	Test Method
	Limit

	1
	Compressive strength of hydraulic cement mortars using 2" or 50 mm cube specimens
	ASTM CI09
	3days: 12.4 Mpa (1800 psi)

7 days: 19.3 Mpa

(2800 psi)

28days:27.6 Mpa  (4000 psi)

	2
	Initial time of setting of hydraulic cement by vicat needle
	ASTM C191
	Not less than 45 min

	3
	Final time of setting of hydraulic cement by vicat needle
	ASTM C19l
	Not less than 375 min

	4
	Fineness of Portland cement by air permeability apparatus
	ASTM C204
	Minimum 280m2/kg


b) Fine and Coarse Aggregates 

All aggregates to be used in the works shall fulfill the requirements set in the Technical Specification under Clause No. 2.3, 2.4 and its Sub-Clauses. 

Sample, Testing and Approval of Fine and Coarse Aggregate 
i) Sampling of aggregates shall be done in accordance with the procedure outline in ASTM D 75. 

ii) For each consignment not exceeding 50m3, at least 1 (one) sample of sand shall be tested. For each consignment not exceeding 100m3, at least 1 (one) sample of coarse aggregates shall be tested. Each sample for test shall be put in a bag closed with jute rope and wrapped with a piece of paper containing signature of all the concerned parties and shall be sealed with gala. The samples shall then be sent to recognize materials testing laboratory as directed by the Engineer.
iii) The Contractor shall supply the results of the tests set out in Table 2.
iv) Once the soundness and resistance to abrasion of coarse aggregates are established further test will not be required on these properties as long as source and type of aggregates remain unchanged.
v) No aggregate shall be used for concrete in· the works unless the Engineer has given his approval to: 

· The source of supply; and
· The chemical and physical properties of the aggregates. 

The approval of Engineer will be based upon the information, samples and test results submitted by the Contractor.
	Sl. No.
	Property
	Test Method
	Limit

	1
	Particle size distribution of fine and coarse aggregates by sieve analysis.
	ASTM C136
	As specified in Tables Y,

Z1 and Z2



	2
	Clay lumps and friable particles in aggregates
	ASTM C142
	Maximum 3% for fine aggregates and maximum 2% for coarse aggregates

	3
	Organic impurities in fine aggregates
	ASTM C40
	No organic material

	4
	Absorption of fine aggregates
	ASTM C128
	Maximum 2.5%

	5
	Absorption of coarse aggregates
	ASTM C127
	Maximum 2.5%

	6
	Unit weight and voids in fine and coarse aggregates
	ASTM C29
	To be determined by Engineer from test results.

	7
	Soundness of aggregates by use of 5 cycles of magnesium sulphate tests
	ASTM C88
	Magnesium sulphate 15%
for coarse aggregates; magnesium sulphate 10% for fine aggregates

	8
	Mica content in fine aggregates
	By physical separation
	Maximum 1.5%

	9
	Materials finer than 75 mm (No. 200) sieve in fine aggregates
	ASTM Cl17
	Maximum 1%

	10
	Sand equivalent value of fine

Aggregate
	ASTM D2419
	Minimum 75

	11
	Los Angeles abrasion value of coarse aggregates
	ASTM 131
(Grade B sample)
	Maximum 35%


c) Mild Steel Reinforcement Bar
The M.S. reinforcing bar to be used shall have the properties as mentioned in Technical Specifications under Clause No.2.7 and its Sub-Clauses. 

Sampling, Testing and Approval of Reinforcement 

For each consignment not exceeding 20 metric tons of as directed by the Engineer at least three representative samples of each size of reinforcement shall be selected by the Engineer in presence of the Contractor or his authorized representative and shall be sent in sealed condition for testing in a recognized materials testing laboratory as approved by the Engineer.

Tests shall be performed to ascertain the mechanical properties set In Table 3. 

Table 3: Tests for Reinforcement Steel
	Sl No.
	Property
	Test Method
	Limit

	1
	Actual Diameter
	ASTM C370

ASTM A615
	As per ASTM A615

	2
	Unit Weight
	
	

	3
	Yield or Proof Strength
	
	

	4
	Ultimate Strength
	
	

	5
	Percent Elongation
	
	

	6
	Bending
	
	

	7
	Measurement of Deformation
	
	


The Contractor shall submit the test results to the Engineer for approval. No reinforcement from a consignment or lot shall be placed in the work without approval of the Engineer.
d) Strength Test of Concrete 

Mix proportions for desired concrete strength shall be based on Clauses 1.13.4 and its sub-clauses of Technical Specifications. For sampling and strength test requirements Clauses 1.13.18.2 of the Technical Specifications shall apply. 

Sampling, Testing and Approval of Concrete Cast in Place
Six (6) samples for strength tests of each class of concrete placed on each day" shall be taken not less than 

i) once a day 

ii) nor less than once for each 115 cum casting 

nor less than once for each 465 sqm of surface area for slabs or walls. 

Three (3) cylinders shall be tested at 7 (seven) days and 3 (three) cylinders tested at 28 days for compressive strength determinations. 

Samples for strength tests shall be taken in accordance with "Method of Sampling Freshly Mixed Concrete" (ASTM C 172). 

Cylinders for strength tests shall be moulded and laboratory-cured in accordance with "Practice for Marking and Curing Concrete Test Specimens in the Field" (ASTM C 31) and tested in accordance with "Test Method for Compressive Strength of Cylindrical Concrete Specimens" (ASTM C 39). 

The cylinders shall be provided with identification marks (8 characters maximum) and casting date installed with synthetic paint. The markings should be placed as soon as the concrete hardens on the top of the cylinders (about 18824 hours after casting). 

For each class of concrete (see section 1.13.4), the specified 28 days compressive strength (f'c) shall have to be achieved. Strength level of an individual class of concrete shall be considered satisfactory if both of the following requirements are met: 

i) Arithmetic average strength of three samples equals or exceeds f'c.

ii) No individual strength falls below f 'c by more than 500 psi. 

The 28 days strength (average of three cylinders) test shall be used as a basis for acceptance of the concrete placed. 7 (seven) days tests are made to obtain advance information on the adequacy of strength· development. 

Investigation of Low-strength test results
If any strength test of concrete sample of laboratory-cured cylinders falls below specified value of f'c by more than 500 psi, the Contractor at his own cost and under guidance of the Engineer shall arrange tests of cores drilled from the area in question in accordance with "Method of Obtaining and Testing Drilled Cores and Sawed Beams of Concrete" (ASTM C 42) and the guidelines of ACI 318-95 shall also be applicable in evaluation of strength of the member. Concrete in an area represented by core tests shall be considered structurally adequate if the average of three cores is equal to at least 85 percent of f 'c and if no single core is less than 75 percent of f'c. If evaluation of strength by concrete cores confirms that the structural adequacy of the portion of the structure remains in doubt, that portion will be removed by the Contractor and fresh concreting shall be made under the guidance of the Engineer. If, in contrary, the Engineer determines that the said concrete is located where it will not create an intolerable detrimental effect on the structure and the Contractor agrees to it, a reduced payment to compensate the Employer for loss of durability and other lost benefits shall be arranged. The Engineers decision in regard to the amount of compensation shall be final. 

e) Test of Bricks 

The bricks to be used shall have the properties as mentioned in Technical Specifications under Clause No 2.2 and its Sub-Clauses. 

For each consignment not exceeding 100,000 bricks at least 6 (six) bricks shall be tested to ascertain the properties listed in Table 4. 

Table 4: Tests for Reinforcement Steel
	Sl. No.
	Property
	Test Method
	Limit

	1
	Immersions and Unit Weight
	ASTM C 67
	As per ASTM 67

	2
	Compressive Strength
	
	

	3
	Efflorescence
	
	

	4
	Water Absorption
	
	


3.13.18.3 Reporting Requirements

The Contractor shall keep records of all tests conducted including those which fail to meet requirements during the course of execution of the works or approval of materials. A summary tests conducted during each month shall be furnished enclosing all test results thereof as an annexure to the Monthly Progress Report to be submitted by the Contractor. 

On completion of the Work; and before issuance of the Completion Certificate, copies of all test reports shall be consolidated in a volume, three copies of which shall be submitted for record of the Employer. 

3.13.18.4 Applicable Specification and Standards 
i) The following ACI Specifications shall apply to the work: 

ACI 201.2R
Guide to Durable Concrete

ACI 207.1R
Mass Concrete

ACI 211.1
Standard Practice for Selecting Proportions for Normal, Heavy Weight and Mass Concrete 

ACI 212.3R
Chemical Admixtures for Concrete

ACI 221 R
Guide for Use of Normal Weight Aggregates in Concrete 

ACI 304R
Guide for Measuring, Mixing, Transporting and Placing Concrete
ACI 304.2R
Placing Concrete by pumping Methods

ACI 305 R
Hot Weather Concrete

ACI 308
Standard Practice for Curing Concrete

ACI 309
Guide for Consolidation of Concrete 

ACI 311.4R
Guide for Concrete Inspection 

ACI 315
Details and Detailing of Concrete Reinforcement 

ACI 347
Guide to Formwork for Concrete 

ACI 318
Building Code Requirement for Reinforced Concrete
ACI 363.3R
Design and Construction of Drilling Piers 

ii) The following ASTM Standards shall apply to the work: 

ASTM A307
Standard Specification for Carbon Steel Externally Threaded Standard Fasteners
ASTM A370
Standard Test Methods and Definitions for Mechanical Testing of Steel

ASTM A563
Standard Specification for Carbon and Alloy Steel Nuts

ASTM A615
Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 


ASTM C29
Test Method for Unit Weight and Voids in Aggregate 

ASTM C31
Method of Making and Curing Concrete Test Specimen in the Field 

ASTM C33
Specification for Concrete Aggregates 

ASTM C39
Test Method for Compressive Strength of Cylindrical Concrete Specimens 

ASTM C40
Test Method for Organic Impurities in Fine Aggregates for Concrete
ASTM C67
Test Method for Brick
ASTM C88
Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate 

ASTM C109
Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in or 50 mm Cube Specimens) 

ASTM C117
Test Method for Materials Finer than 75-mm (No. 200) Sieve in Mineral Aggregates by Washing 


ASTM 125
Definition of Terms Relating to Concrete and Concrete Aggregate 

ASTM C127
Test Method for Specific Gravity and Absorption of Coarse Aggregates 

ASTM C128
Test Method for Specific Gravity and Absorption of Fine Aggregates
ASTM C131
Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine
ASTM C136
Method for Sieve Analysis for Fine and Coarse Aggregate 

ASTM C142
Test Method for Clay Lumps and Friable Particles in Aggregates 

ASTM C143
Test Method for Slump of Portland Cement Concrete 

ASTM C150
Standard Specification for Portland Cement 

ASTM C171
Standard Specification for Sheet Materials for Curing Concrete 

ASTM C172
Standard Method of Sampling Freshly Mixed Concrete 

ASTM C187
Test Method for Normal Consistency of Hydraulic Cement 

ASTM C191
Test Method for Time of Setting of Hydraulic Cement by Vicat Needle 

ASTM C192
Making and Curing Concrete Test Specimens in the Laboratory 

ASTM C204
Test Method for Fineness of Portland Cement by Air Permeability Apparatus 
ASTM C260
Specification for Air-Entraining Admixtures for Concrete

ASTM C309
Standard Specification for Liquid Membrane-Fanning Compounds for Curing Concrete 

ASTM C470
Specification for Moulds for Forming Concrete Test Cylinders Vertically 

ASTM C494
Specification for Chemical Admixture for Concrete 
ASTM C566
Test for Total Moisture Content of Aggregate by Drying

ASTM C617
Standard Practice for Capping Cylindrical Concrete Specimens 

ASTM D75
Standard Practice for Sampling Aggregate

ASTM D2419
Sand Equipment Value of Soil and Fine Aggregate

ASTM E11
Specification for Wire-Cloth Services for Testing Purposes

3.13.19 Method of Measurement 

This item shall be measured by the cubic meter complete in place for the several classes of concrete that may be involved. However measurements of particular items are indicated in Bill of quantities Measurement shall be to the neat lines of the structure shown on the plans or as ordered in writing by the Engineer. The volume of reinforcement, conduit pipes and fittings embedded in the concrete shall not be deducted from volume of the concrete. 
3.13.20 Basis of Payment

The amount of completed and accepted work, measured as provided above, shall be paid for at the contract unit price per cubic meter or as indicated in Bill of quantities for the several classes of concrete, which prices shall be full compensation for furnishing, preparing, transporting, delivering, breaking chips, screening chips as required, mixing and placing all materials, including any admixtures, curing compound and curing and finishing of concrete, construction including chamfering and removal of formwork and scaffolding where required and for all labour, equipment, tools and incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the item, except reinforcing steel unless otherwise noted in the Bill of quantities. 

3.14 R.C.C. WITH WATER PROOFING ADMIXTURE 

3.14.1 Description 
This item shall be done as described in item 1.13 except that for water proofing admixture of Sika Plastocrete Super (IS: 2645-1975 and IS 9103-1979) in proportion of 0.2% by weight of cement or "SUPERBARBARA 05" of MBI International AG, NITTOPROOF of FOSROK or equivalent, made in UK/ Switzerland/ Singapore/ Saudi Arabia in proportion recommended by the manufacturer is to be used in the concrete of the basement mat & wall, underground water reservoir and where necessary. 

3.14.2 Construction Requirement 

This approved admixture shall be put to the concrete mixture machine along with the cement. Other procedures are same as in item 1.13 including form work etc. 

3.14.3 Measurement 

Same as mentioned in item 1.13. 
3.14.4 Basis Payment

Same as mentioned in item 1.13. Waterproofing admixture will be paid separately as stated in bill of quantities.
3.15 BINDING AGENT 
3.15.1 Description

This item shall be applied as a bonding agent for concrete and mortar by "BARRA EMULSION 57D" or approved equivalent compound for construction joint as per manufacturer instruction, drawing, specification and direction of the Engineer. 

3.15.2 Construction Requirement

This approved admixture shall be put to joints of old & new concrete and concrete & brick work as per manufacture instruction. 

3.15.3 Basis of Payment 

Bond agent will be paid separately as stated in bill of quantities. 
3.16 REINFORCING STEEL IN CONCRETE 
3.16.1 Description

This item shall consist of furnishing and placing in concrete reinforcing steel (M.S Rod) of quality, type, size and quantity designated, all as required by these Specifications and as shown on the applicable structural drawings. 

3.16.2 Materials 
Reinforcing steel shall be 60 Grade, deformed bars from billet steel as specified on the structural drawings and shall meet the following requirements: 

a) Quality of reinforcement steel, its properties including strength, elongation, bending, splicing, hooking, covering and all related events shall be in accordance with the requirements of BDS 1313-1991 and ASTM A615M. 

It should be noted that steel made from scrap iron shall not be accepted for any type of work. All reinforcement bars shall be clean and free from loose scale, dirt, paint oil, grease or other foreign substance. Bars should be placed in position as drawing/design requirement and be cleaned with a stiff wire brash if required. 

3.16.3 Bending of Reinforcement 

All reinforcement bars shall be bent cold to pertinent dimensions using bending appliances and method approved by the Engineer. All bars of slab and beam shall invariably have standard hooks at the end. All standard hook shall meet the following requirements: 

a) A semicircular turn plus an extension of at least four bar diameters but not less than 62mm at the free end of the bar
b) A 90-degree turns plus an extension of at least 12 bar diameters at the free end of the bar
c) For stirrup and tie anchorage only either a 90 degree or a 135 degree turn plus an extension of at least six bar diameters but not less than 75mm at the free end of the bar
The radii of bend measured on the inside of the bar for standard hooks shall not be less than the values given below: 

Bar Size





Minimum radii
10 mm, 12 mm, 16 mm



2.5
bar dia 

19 mm, 22 mm, 25 mm



3
bar dia 

28 mm, 32 mm, 35 mm



4
bar dia 

Bends for stirrups and ties shall have radii on the inside of the bar not less than one bar diameter. In case of any discrepancy between the drawing and specification, drawing shall prevail. 
3.16.4 Placing of Reinforcement 
Reinforcement shall be placed, supported and maintained in the position shown in the Contract Drawing and shall be checked and approved by the Engineer before placement of concrete begins. Unless otherwise permitted by the Engineer, all intersecting bars shall be tied together with double layer of 22G black iron wire and the ends of wire shall be turned into the main .body of the concrete. Clear cover must be maintained to the side of reinforcement as shown on the drawing by using concrete blocks or separators. 

3.16.5 Splicing of Reinforcement 

No splices shall be made in the reinforcement where not shown in the drawing. Wherever it is necessary to splice reinforcement at points other than those shown on the plans, Drawings showing the location of each splice shall be submitted to and approved by the Engineer before the reinforcing steel is placed. 

a) Splices in reinforcement in which critical design stress is tensile: Splices at points of maximum tensile stress shall be avoided where possible, such splices where used shall be lapped or otherwise fully developed. In any case the splice shall transfer the entire computed stress from bar to bar without exceeding three fourths of the permissible bond values for the concrete. The length of lap shall be as shown in structural drawing.
b) Splices in reinforcement in which critical design stress is compressive: 
Where lapped splices are used at zones of compressive stress, it will be as specified in drawing. Where longitudinal bars are offset at a splice the slope of the inclined portion of the bar with the axis of the column shall not exceed 1 in 6 and the portions of the bar above and below the offset shall be parallel to the axis of the column. Additional stirrups, ties, etc shall secure adequate horizontal support at the offset. Offset bars shall be bent before they are placed in the forms. 

3.16.6 Support 

Pre-cast concrete blocks or metal supports of adequate strength, of proper dimension and in sufficient number shall be used for supporting the bars in position. Blocks shall be of a shape acceptable to the Engineer and designed so that they will not overturn when concrete is stored. They shall be made of concrete with 10mm maximum aggregate size from same materials and of the same mix proportions as that of the concrete in which they are to be used. They shall be cast and properly cured for at least seven days before use and shall have wire or other device cast in the block for the purpose of attaching them securely to the reinforcement. Where directed chairs made with 12mm bars shall be provided in slab for keeping the negative reinforcement in place during concreting. These chairs when used shall provide proper cover as required and the numbers shall be as decided by the Engineer. 

3.16.7 Welding of Reinforcement
Reinforcement in structures shall not be welded except where permitted. All welding procedures shall be subject to the prior approval of the Engineers in writing. In pile reinforcement welding may be necessary and shall be done in accordance to the drawing and with the approval of the Engineer. Welding for connecting the damaged portion of the reinforcement shall be allowed on both sides of the Re-bar and shall be 50mm of welding length on both sides and on ends. 

3.16.8 Concrete protection for Reinforcement 

Unless otherwise shown in the structural drawings, the covering of reinforcement for different types of members shall be as follows: (Please also see structural drawing S-00l) 


Mat bottom





75 mm


Mat side





75 mm 


Column: 



All sides, above FGL



50 mm



Below ground level



75 mm

Beam: 



Side, Top and Bottom



40 mm 


Walls (Above 250mm except basement wall): 



Exposed face




50 mm 



Inside face




20 mm 


Slab & Stair: 



Bottom




20 mm



Top





20 mm

Water tank



Water face




50 mm


Other face




25 mm
3.16.9 Protective Coating 

All exposed reinforcing steel at construction joints shall be protected with a brush coat of neat cement, mixed to a consistency of thick paint, within one week after the placing of the initial concrete, unless it is definitely known that the steel will be embedded within 60 days. This coating shall be entirely removed, by lightly tapping with a hammer or other tool, more than one week previous to the placing of the final pour. The contractor shall notify the Engineer or his authorized representative when the steel has been placed in position for pouring concrete and no concrete shall be placed until the Engineer-in-charge has inspected the steel and given his approval in writing. 

3.16.10 Method of Measurement 

Reinforcing steel bars shall be measured in M.Ton actually placed in different reinforced concrete members like mat, column, beam, slab, stair etc. With unit price, reinforcement actually in place as shown on the plans or as ordered in writing by the Engineer shall be considered. The weight paid for shall include splice laps of reinforcement as approved by the Engineer but no allowance will be made for the laps, clips, chair, separator, wires, over weights etc. or other fastening devices for holding the reinforcement in place. No measurements shall be given for overweight, clips or other fastening devices. 

3.16.11 Basis of Payment 

The amount of completed and accepted material, measured as provided above, shall be paid for at the contract unit price per Metric Ton for "Reinforcing Steel", which prices shall be full compensation for furnishing, fabricating, transporting, delivering, erecting, and placing all materials, and for all labour equipment, tools, including all chairs, separator, overweight, overhead, profit, taxes, VAT etc. and incidentals necessary to complete the work. The weight shall be considered as per BDS 1313:91. 

3.17 WATER PROOFING POLYTHENE SHEET

3.17.1 Description 

The work covered under this item shall consist of supplying and laying in place two layers of 0.075mm thick polythene sheets over brick flat soling in floor of buildings and where needed in accordance with the applicable Plans, Schedules and Specification. 

3.17.2 Construction Requirement 

The sheets shall be laid within the building covering the entire inside floor area. Before laying the sheets the brick surface shall be cleaned with a duster to give the surface a free of extraneous particles. The sheets shall be free of damage, tear or other imperfection and shall be laid such that there is a minimum of 225mm overlap between adjacent strips. The second layer shall be laid over the first in the same direction but with a stagger of half the strip width. 

3.17.3 Method of Measurement

Measurement for payment shall be made in square meter of area covered by the sheet. No allowance will be made for overlaps. 
3.17.4 Basis of Payment

The amount of completed and accepted work measured as provided above shall be made on the contract unit price per square meter which payment shall constitute full compensation for furnishing all materials, equipment and labor including storage, handling and transport of materials, cleaning, preparing,' cutting, laying, fixing overhead, profit, taxes, VAT etc. as well as all incidentals necessary to complete the work. 

3.18 PVC WATER STOPPER 

3.18.1 Description 
This item shall be done by approved type of PVC Water Stopper having 250 mm width and minimum 6 mm thickness for horizontal and vertical construction joint, length to be provided on site as per drawing or as per instruction of the Engineer. 

3.18.2 Workmanship
The PVC Water Stopper sheet will be fixed vertically in the vertical construction joints and horizontally in the horizontal construction joints in such a way that half of its width will be embedded in the 1st stage of the casting at construction joints. The fixing should be such that its position and alignment shall not be changed due to concreting or any other activity. Before 2nd stage of construction, the PVC water stopper surface along with the old concrete surface should be cleaned; cleaned properly. Care should be taken, so that PVC water stopper is not de-bonded with the old concrete any way. The strip should be continuous. In the basement, wall it should be continuous close circuit. Any joint of the PVC water stopper should be of water tight and should be done as per manufacturer’s instructions. 

3.18.3 Method of Measurement 
Water stopper shall be measured in linear meter in accordance with the drawing and Bill of Quantities. 

3.18.4 Basis of Payment

The rates shall cover the full compensation for providing the materials, fixing in position including all splicing, joints, testing as required, covering all labour incidental etc. 

3.19 WATER PROOF MEMBRANE WORK ON WALL AND FLOOR

3.19.1 Description 

This item of work shall be of approved type of reinforced petroleum asphalt sheet (proofex GP or Jiffy seal or approved Equivalent) of minimum 1.40mm thickness for the area under basement raft, side of raft, outside surface of the vertical wall as per drawing and instruction of the Engineer. 

3.19.2 Construction Requirement 
Before applying the sheet, the surface on which sheet to be applied need to be improved for even and smooth and should be clean from dust, dirt, mud or any type of loose materials. After cleaning by water the surface should be dried and approved type of primer and a coat of black bituminous paint should be applied and then reinforced petroleum asphalt sheet should be fixed on this treated surface as per manufacturer's instruction. The joint of the sheet should be done by overlapping each other by at least 75mm and should be 100% watertight. No loose fixing will be accepted. Joints should be sealed as per manufacturer's instruction. Double layer to be provided as per drawings in same procedure. 
3.19.3 Method of Measurement 
The unit price shall be in square meter complete in place of the built up area. i.e. completion of the all the processes shall be measured double layer as one unit. No measurement shall be given for overlapping. 
3.19.4 Basis of Payment 

Payment shall be made at the contract unit price per Sqm of completed and accepted work which price shall constitute full compensation for furnishing, storing, transporting, preparing, laying of all materials and for all materials, labour tools and equipment, overhead, profit, taxes, VAT and all incidental necessary to complete the item. 

3.20 BRICK WORK 250mm THICK AND ABOVE
3.20.1 Description 
This item shall consist of constructing brick masonry work in 1:6 cement mortar in such thickness and at such heights as required by the plans. 

3.20.2 Materials
All materials shall meet the requirement of the relevant sections of Material Specifications. 

a) Bricks shall be 1st class well-burnt bricks of uniform colour, shape, size with sharp comers conforn1ing to BDS 208: 1980.
b) Cement shall be Ordinary Portland Cement Type-I ASTM C-150 or BDS 232: 1993 (2nd Revision)
c) Sand shall be clean well-graded natural sand having a minimum FM of 1.5 as per BNBC 6-95
d) Water shall be same as required for concrete
Mortar: Mortar of brickwork unless otherwise required shall consists of 1 part of cement and 6 parts of sand by volume. 

Cement and sand shall be mixed dry in the specified proportions on a clean board or platform until the colour of the mixture is uniform. Water shall then be added sparingly, only the minimum necessary being used to produce a workable mixture of normal consistency, The water cement ratio in no case shall exceed 0.50 by weight, or as directed by the Engineer. 

The mixing shall be done on a clean hard platform with watertight joints to avoid leakage. The mixture should be covered with polythene sheet or other means so that dust or other foreign materials cannot be deposited. At the close of each days work, the mixing trough and the pans shall be thoroughly cleaned and washed. 

Mortar shall be mixed in quantities required for immediate use within 30 minutes of mixing. Mortar which has taken its initial set, shall, on no account be used on the work, nor shall it be remixed with or without additional materials or re tempered by other means. 

3.20.3 Construction Requirements 

No bricks shall be used until they have been thoroughly soaked in clear water for at least eight hours. Soaking shall be discontinued one hour before use. Care shall be taken that the bricks are clean and free from lime or dirt of any kind. If necessary, bricks shall be scrubbed clean by steel brush and washed. Water in soaking vat shall be replaced at regular intervals to avoid concentration of salt and dirt. VAT for the soaking of brick shall be constructed above the ground with a height of about 1 meter and size enough to soak sufficient for a days work. For clearing the dirty water a hole shall be kept at the bottom of one side. The vat shall have two chambers, one for soaking brick and one for clean water to be used for mixing mortar. After the days work, the vat shall be cleaned, filled with fresh water and sufficient number of bricks shall be submerged in the vat for overnight soaking. 

Brickwork shall be built in plumb and shall be carried up regularly throughout the entire length of the structure. Unless otherwise specified, bricks shall be laid in English Bond with frog mark on top and each brick being set with mortar in bed and vertical joints. All bricks shall be whole except where necessary for closers and where expressly authorized. All horizontal joints shall be parallel and level. Vertical joints in alternate courses shall come directly over one another. Joint thickness should be uniform and shall be 6mm for pointing brick work and shall in no case exceed 10mm for other brick works. Exposed joints shall be raked and flush-pointed unless otherwise specified and the face of the work shall be kept clean as work proceeds. Pouring of water in the joints at the time of laying the brick shall be strictly prohibited. If the brick work is to be plastered, at the end of the days work the vertical and horizontal joints be raked to a depth of 12mm with a bent iron, rod, so as to ensure good adhesion to the plaster to be done subsequently. The joints of brickwork that shall remain below and in contact with ground shall be made flushed with mortar by trowels at the time of brick work. At frequent intervals, the wall surface shall be checked with the straight edge (patta) and the plumb bob to see that the wall is in correct vertical plane and that there is no depression on the surface any where. The straight edge shall be put at various angles to ensure correct surface of brickwork. All masonry shall be true to plumb within the tolerance prescribed below: 

a) Deviation from vertical within a storey shall not exceed 6mm per 3m height
b) Deviation from position shown on plan of any brick wall shall not exceed 12mm
c) Relative displacement between load bearing walls in adjacent stories intended to be in vertical alignment shall not exceed 6mm
Any pipe or conduit may pass vertically or horizontally through any masonry by means of a sleeve at least long enough to pass any hub or coupling on the pipe line. Such sleeves shall not be placed closer than three diameters centre to centre nor shall they unduly impair the strength of construction. 

Chases, recesses and holes shall be permitted within the tolerances prescribed below: 

d) Vertical chases shall be preferred instead of horizontal chase
e) Vertical chases shall not be closer than 20m in any stretch of wall and shall not be located within 350mm of an opening or within 250mm of a cross wall that serves as a stiffening wall for stability.
f) Horizontal chases shall be located in the upper or lower middle third height of a wall. 

When brickwork in any section can not be carried up in level courses, the work is to be racked back in regular steps of one course each. 

The height of day's work shall be limited to 1.25 meter unless otherwise permitted. In exposed situations the day's work shall be protected against harmful effect of weather during and for a period immediately following construction until the mortar has sufficiently hardened. All brickwork shall be thoroughly cured for a period of at least 7 days. Fixture in masonry such as anchors, clamps, brackets, pipes, etc. shall be built-in during construction at no additional cost to the Contract. 

3.20.4 Method of Measurement

This item shall be measured in net cubic meter of brickwork built in place to the neat lines of the structures shown on the plans with 250mm width for one brick and 375mm for one and half brick length. No deduction shall be made for flues, storm drainage, sewerage; electric conduit and other utility pipe holes for payment of work. Necessary scaffolding shall be done at the expense of the contractor for proper execution of work. The rate shall include the cost of erection and removal of scaffolding. 

3.20.5 Basis of Payment

Payment shall be made at the Contract unit price per cum of completed and accepted work measured as provided above which price shall constitute full compensation for furnishing, storing, transporting, preparing, laying, and curing all materials and for all labour, scaffolding, tools and equipment, overhead, profit, taxes, VAT etc. and for all incidentals necessary to complete the item. 

3.21 125mm THICK BRICK WORK

3.21.1 Description 

The work covered by this item shall consists in constructing 125mn thick wall with 1st class bricks in 1:4 cement mortar at any heights as required by the plans. 
3.21.2 Construction Requirement and Materials 

Materials and method of construction shall be as stated in item 1.20 except that the mortar shall consist of part of cement and 4 parts of sand. 

3.21.3 Method of Measurement
125mm thick brick walls shall be measured in square meter actually built wall deducting all openings and incorporated foreign structures, such as lintels, columns, beams, etc., provided that the area to be deducted exceeds 0.1 square meter. 

3.21.4 Basis of Payment 

Payment shall be made at the contract unit price per square meter of completed and accepted work measured as provided above which price shall constitute full compensation for furnishing, storing, transporting, preparing, laying and curing all materials and for all labour, scaffoldings, tools and equipment, overhead, profit, taxes, VAT etc. and for all incidentals necessary to complete the item. 

3.22 DAMP-PROOF COURSE (DPC)
3.22.1 Description

The work covered by this item shall consist of constructing, on top of foundation walls or elsewhere, 75mm thick artificial stone with Concrete Class C21 having water proofing admixture of Sika Plastocrete Super or equivalent 0.2% by weight of cement or equivalent admixture of approved quality and then hessian-bitumen sand including two water tight layers of bitumen as per instruction of the Engineer. 

3.22.2 Materials 

Coarse aggregate shall consist of crushed stone chips graded from 12mm to 6mm fine aggregate shall be Sylhet sand of FM. 2.5 minimum. Cement shall be Ordinary Portland Cement Type-I, water shall be potable water. 

3.22.3 Construction Requirements
The surface over which the DPC is to be laid shall be thoroughly scrapped to remove mud, dirt etc. and washed clean with clean water and allowed to dry. 

Shuttering shall be done on both sides of the wall where DPC is layed over walls. The shuttering shall be strong and so fixed that it does not give in or gets disturbed during compaction and the concrete slurry does not leak out. 

The concrete prepared by mixing the ingredients shall be laid and tempered thoroughly to make a dense mass. 

The top surface of DPC in walls shall be in the same level of floor finish and shall not be carried across the door ways or other openings. The upper layer of cement concrete floors shall be continued over such openings and shall be laid at the same time as floor. 

The base of the DPC shall be even. Uneven base shall cause retention of air void between the base and the DPC, which is not desirable. 

Damp-proof course shall extend the full width of the plinth walls unless otherwise required by the plans and shall be laid only after the levels of the plinth have been checked. 

The concrete of Class C21 shall be cast with admixture of Sika Plastocrete Super or equivalent and shall be cured for at least 5 (five) days after placement and shall then be allowed to dry for 24 hours before applying bitumen. The bitumen shall be heated to between 350-3750 F and applied on the concrete in two layers in an even coat using 160 kg of bitumen per 100 sqm of the damp-proof course and then one layer of hessain and bitumen (140 kg/l00 sqm) and another layer of hessian over it use another layer of bitumen (150 kg/sqm) and sand. The last layer shall be sanded immediately after it is applied. The bitumen shall be of grade 80-100 penetration. 

3.22.4 Method of Measurement
Damp-proof course shall be measured by square meter in place. 
3.22.5 Basis of Payment

The amount of completed and accepted work, measured as provided above, shall be paid for at the contract unit price of sqm which payment shall constitute full compensation for furnishing all materials, labors, tools and equipment in mixing, placing and curing concrete, application of bituminous coats and sand blinding and for all incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the work according to the applicable plans. 

3.23 PLASTER ON R.C.C. SURFACES

3.23.1 Description 
This item shall consist of providing 6mm to 10mm thick 1:4 cement-sand plaster on all R.C.C members in accordance with these Specification. 

3.23.2 Materials 

Materials shall be same as plaster on brick. 

3.23.3 Construction Requirements

When a flat smooth concrete surface such as ceiling, column or beam shall be plastered, the surface shall be roughened beforehand by picking thoroughly with a suitable sharp picking tool and then watered. Plaster shall consist of 1 part cement and 4 parts sand and have thickness of 6mm and shall be applied in a single coat, where plaster on concrete surface is required l2mm thick, it shall consist of two coats, under and finish under coat shall consist of a grout application and shall have minimum thickness of 6mm and shall be leveled with straight edge and scratched for key. The finish coat shall be trowelled over with care and leveled with straight edge to obtain a flat smooth surface. The under and finish coats shall be applied with an interval to permit the under coat to set. All edges and corners unless otherwise shown on the plans, shall be rounded or chamfered as directed by the Engineer. All mouldings shall be neat, clean and true to template. The use of 'Usha' in the ceiling plaster is very important as this is the only way how the plaster on concrete can be conveniently made smooth and even. Lack of attention on this point shall give a poor finish on surfaces like ceiling, which speaks seriously on the aesthetic look and finish of the room. 

3.23.4 Method of Measurement
The work shall be measured in Square meter of actually plastered surface. 
3.23.5 Basis of Payment
Payment shall be made for the amount of completed and accepted work measured as provided above at the contract unit price per Square meter of plaster which price shall constitute full compensation for furnishing all materials, mixing of mortar, plastering surface to be plastered, watering and protecting the plaster after completion, provision, erection and removal of scaffoldings including overhead, profit, taxes, VAT etc. as well as incidentals necessary to complete the work according to the applicable plans 

3.24 PLASTER ON BRICK MASONRY 

3.24.1 Description
This item shall consist of providing 12mm to 20mm thick (l :4)/ (1 :6) on walls, and where necessary in accordance with these Specifications & direction of Engineer. 

3.24.2 Materials

Materials shall meet requirements specified below and in the relevant section of Material Specifications.
a) Cement shall be Ordinary Portland Cement Type-I ASTM C-150 or BDS 232:1993 (2nd Revision) unless stated otherwise.
b) Sand shall be clean well grade natural sand having a fineness modulus of 1.5. Sand shall be washed carefully in water to get rid of the trouble of saltpeter action in plaster and dampness to the wall due to efflorescence’s. A 100-mesh wire netting sieve shall screen Sand.

c) Water shall be potable and clean and contain no salt or organic materials
d) Admixture shall be mixed with the cement mortar of approved quantity where item in BOQ is specially mentioned. 
Cement and sand shall be mixed dry in the specified proportion until the mixture is uniform in colour. Only enough water shall be added to provide plasticity. Mortar shall be mixed only in quantities for immediate use. Mortar, which has taken initial set, shall not be used on the work with or without addition of fresh material. Mixing of mortar on a finished floor must not be allowed. 
3.24.3 Surface Preparation 

Before application of plaster, the joints in brick walls shall be adequately raked out where necessary and smooth concrete surfaces shall be roughened to provide key. The surfaces shall be scrubbed clean of loose materials and soaked with water and kept damped for 24 hours in case of brick masonry. 

3.24.4 Construction Requirements

All concealed utility service lines, conduits, pipes, clamps, door/window frames and other inserts must be in position before plastering commences. Chiseling and patch repairing of plaster shall not be permitted. 

Application Method : Cement and sand properly mixed with water in the proportion as specified shall be laid on clean walls to a thickness of 12mm. Thicker plaster on an average upto 20mm may be necessary for the uneven face of the 250mm wall. 

Guide bands of plaster called the 'Paya' first be laid on the wall at suitable distance and their verticality and their being in the same plane shall be checked by a wooden straight edge (Patta) and plumb bob. Then the space in between shall be made even by laying the plastering materials and finishing the surface evenly between guide bunds. The surface and level of plaster should be checked by placing the straight edge horizontally, vertically and at different angles. 

Laid plaster shall be finished by straight edge and trowel. Adequately long straight edge shall be used to bring the surface to true plane and level. After finishing the plaster with trowels and after some time steel trowel (USHA) shall be used to make the plaster smooth. Care should be taken to see that usha is not used just after laying of the plaster when it is too soft. Neither should it be used after it has completely hardened up. It should be used just after the plaster has commended to set, so that there is no mark of usha in the plaster for obtaining a perfectly smooth surface having no undulation. 

Plaster which consists of two coats, under and finish, when applied over brick masonry, the under and finish coats shall be applied with an interval to permit the undercoat to set. Water proofing admixture of specified quantity shall be mixed with cement mortar as per manufacturers instruction. 

Plaster shall be kept moist by watering and protected from weather for at least 10 days immediately following completion. 

If any cracks appear in the plaster or any part sounds hollow when tapped or is found to be soft or otherwise defective after the plaster has dried, it will be considered as defect and the defect shall be made good by cutting out and re-plastering at the Contractor's own cost. 

3.24.5 Method of Measurement

The work shall be measured in square meter of actually plastered surface. 
3.24.6 Basis of Payment
Payment shall be made for the amount of completed and accepted work measured as provided above at the contract unit price per square meter of plaster which price shall constitute full compensation for furnishing all materials, mixing of mortar, plastering surface to be plastered, watering and protecting the plaster after completion, provision, erection and removal of scaffoldings including overhead, profit, taxes, VAT etc. as well as incidentals necessary to complete the work according to the applicable plans. 

3.25 NEAT-CEMENT FINISHING (SKIRTING/DADO)

3.25.1 Description
This item shall consist of providing 6mm to 12mm thick neat cement with black/ red oxide finished (1:2) cement-sand Skirting/ Dado on a (1:4) cement-sand mortar plaster of 12mm thick underbed on walls or where necessary in accordance with these specifications. 

3.25.2 Materials 

Materials shall meet requirement as started in item in 3.24.2.
3.25.3 Construction Requirements

Wall plaster, if any, shall be removed along the floor to the required height and the surface shall be thoroughly scrubbed and wetted before applying the underbid. The second undercoat shall have a nominal thickness of 6mm and the total built-up thickness will be same as that of the plaster on the wall. A3mm deep and 3mm wide groove shall be formed where skirting/Dado meets wall plaster. 

The skirting/ Dado shall be installed flush with the finished wall surface. The intersection with the floor shall be a right angle and the top of the skirting/ Dado shall be straight and sharp. 

The underbid shall be laid as uniformly as possible and allowed to become firm before scratching for key and subsequently allowed to become thoroughly dry before applying the second undercoat. A neat cement paste 3mm thick shall be spread evenly over the second coat and shall be steel trowelled under firm pressure to produce a dense uniform smooth surface free from trowel marks. 

The work shall be cured and protected from weather for at least 10 day immediately following the installation. 
3.25.4 Method of Measurement

The work shall be measured in square meter of actually plastered surface. 

3.25.5 Basis of Payment
Payment shall be made for the amount of completed and accepted work measured as provided above at the contract unit price per Square meter of plaster which price shall constitute full compensation for furnishing all materials, mixing of mortar, plastering surface to be plastered, watering and protecting the plaster after completion, provision, erection and removal of scaffoldings including overhead, profit, taxes, VAT etc. as well as incidentals necessary to complete the work according to the applicable plans. 

3.26 PLINTH PROTECTION 

3.26.1 Description 
Plinth protection work around the building by 20mm cement plaster with neat cement finish at top. 

3.26.2 Construction Requirements

Plaster 20mm thick with (1:4) cement sand mortar according to specification no 1.5 and neat cement finish at top. 

3.26.3 Method of Measurement

Plinth protection shall be measured in square meter actually built area from top of the apron or finished ground level to the plinth level or otherwise specified. 

3.26.4 Basis of Payment

Payment shall be made at the contract unit price per square meter of completed & accepted work measured, as provided above which price shall constitute full compensation for plastering with neat cement finishing including supply of all materials labor, equipment, curing etc. complete. 

3.27 PLASTER WITH WATER PROOFING ADMIXTURE 

3.27.1 Description 

This item consists of providing 20mm thick 1:4 cement mortar plaster with water proofing admixture of Sika Plastocrate Super in proportion of 0.2% by weight of cement or approved similar quality of admixture in proportion of manufacturer recommendation. This plaster shall be used on R.C.C· surface or Brick wall as or directed by Engineer.
3.27.2 Construction Requirements
Plaster shall consist of 1 part of Portland cement and 4 parts of sand with recommended quantity of approved water proofing admixture. However the whole procedure of this work shall be done according to the direction of Engineer. 

Method of Measurement: Same as stated in 3.24.
3.27.3 Basis of Payment
Same as stated in 3.24 except admixture. The quantity of admixture will be paid in separate. 

3.28 DRIP COARSE 

3.28.1 Description 

The work covered by this item shall consists of providing drip course/ nosing/ threading at the edge of sunshade or cornice with cement mortar (1:2) including scaffolding, curing at least for 7 days etc. all complete in all floor as per drawing and direction of the Engineer. 

3.28.2 Method of Measurement

Measurement shall be on running meter for complete and acceptable works. 
3.28.3 Basis of Payment
Payment shall be given as per unit contract price as mentioned in the bill of quantities. This payment will constitute full compensation for labor, materials, equipment, taxes, VATs etc. and incidental charges necessary to complete the work. 

3.29 MAKING GROOVE ON WALL SURFACE 
3.29.1 Description
The work covered by this item shall consists of making groove of 38mm wide & 25mm deep and to be provided on all types of wall surface as per drawing and direction of Engineer. The faces of the groove must be straight, smooth and well finished as per approved sample. 

3.29.2 Construction Requirements
Before making groove wall shall be chiseled to attain the required depth of the groove. Care shall be taken for chiseling. In case of any damage the contractor shall make good to the damage at his own cost. 

3.29.3 Method of Measurement

Measurement shall be on running meter for completed and acceptable works.
3.29.4 Basis of Payment
Payment shall be given as per unit contract price as mentioned in the bill of quantities. This payment will constitute full compensation for labor, materials, equipment, taxes, VATs etc. and incidental charges necessary to complete the work. 

3.30 MAKING GROOVE IN R.C.C CASTING (RAILING, DROP WALL & R.C.C WALL) 

3.30.1 Description

Fair faced concrete of drop wall, railing and R.C.C wall shall have 20mm deep grooves as shown on the drawing or as per direction of the Engineer. All horizontal grooves shall be 40nun wide in the front and 30mm wide at the back and all vertical grooves shall be 25mm wide in the front and 20mm wide at the back. 

Continuous horizontal grooves shall run between the parapet and the slab and also between the slab and the drop wall. Vertical grooves shall be 2.20m apart, positioned along the column axes and additionally two numbers in each bay except when otherwise shown. For R.C.C works in lift walls and staircase walls, the grooves shall be positioned as shown in the drawing. This is to be done by using approved hard wood plank made plain as per sizes to be fixed on the shuttering before casting of fair faced concrete. This wedge shaped timber shall be used for one time only and shall have to be changed/ replaced at the time of changing of plywood during shuttering work of fair faced concrete. This timber must be straight and free from any defect. REEBOL release agent or any other approved type is to use before every casting. 

3.30.2 Measurement 

Measurement shall be on running meter for complete and accepted works. 
3.30.3 Basis of Payment

Payment shall be given as per unit contract price per running meter as mentioned in the bill of quantities. This payment will constitute full compensation for labor, materials, equipment, taxes, VATs etc. and all incidental charges necessary to complete the work. 

3.31 NEAT CEMENT FINISHING 

3.31.1 Description
The work shall consist of applying neat cement finishing over green plaster/ concrete surface using cement slurry, rubbing smooth with steel trowel curing for 7 days etc. complete in all floor or where necessary as per requirements and direction of the Engineer.
3.31.2 Measurement
Measurements for payment shall be made in square meter of area covered by the neat cement finishing, 

3.31.3 Basis of Payment

Payment for completed and accepted work shall be made .at contract unit price mentioned in the bill of quantities per square meter which payment include supply of all materials, labors, equipment etc. complete. 

3.32 CEMENT CONCRETE FLOOR 

3.32.1 Description
The work covered by this item shall consist of constructing in floor or elsewhere, 75/50mm thick cement concrete with Concrete Class C14/C17 as specified in Schedule of Item. 

3.32.2 Measurement

Same as in Article 3.31.2
3.32.3 Construction Requirements
Construction shall be done as per requirements of drawing and the method shall be same as described in 3.12.
3.32.4 Method of Measurement

Cement concrete in floor at plinths level shall be measured in square meter in place provided the thickness of C.C. is mentioned in the Bill of Quantities or the measurement shall be in cum. 

3.32.5 Basis of Payment
The amount of completed and accepted work, measured as provided above, shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, labour, mason, tools and equipment in mixing, placing and curing concrete, application of bituminous coats and sand blinding and for all incidentals such as overhead, profit, taxes, VAT etc. necessary to complete the work according to the applicable plans. 

3.33 PATENT STONE FLOORING 

3.33.1 Description

The item shall consist of constructing 38mm thick concrete with 12mm downgraded stone, sand and cement in specified panels of floor slab and else where in accordance with these Specifications. Use approximately 25kg of cement per 10m2 for neat cement finish and finish with steel trowel upto the satisfaction of Engineer or as directed.
3.33.2 Materials 
Cement: Ordinary Portland Cement Type-I. 

Sand: Sand shall be as specified in the Bill of Quantities. 

Coarse aggregate: Coarse aggregate shall be 12mm down graded crushed stone. Crushed stone and sand shall be properly washed and approved by the Engineer. 

3.33.3 Construction Requirements
Materials and construction shall be in accordance with the requirements of item 1.13 hereof for Concrete Class C17. The flooring shall be laid preferably not later than 24 hours after the floor slab is poured. When flooring is to be laid on an older concrete slab, the base surface shall be thoroughly cleaned of all loose materials by stiff wire brush, roughened if seemed necessary and washed and soaked with clean water. Surplus water shall be removed and a dense cement grouting is applied to the surface before flooring is placed. 

The floor shall be divided into panels of specified sizes, which shall not be more than 16 sqm by means of wooden battens. The top of the battens shall be at the level of the finished floor surface. 

The mixture shall be spread evenly between the battens in alternate panels and shall be uniforn1ly consolidated and leveled by a strike-off. When the moisture has disappeared from the surface, the surface shall be steel-trowelled under firm pressure to produce a dense uniform smooth surface free from trowel marks. If any depression has to be filled, a small quantity of the finer materials in the proportions specified may be used but his should be avoided as far as possible. Minimum l.5mm thick, neat cement finishing shall be done using cement powder strained through fine cloth and paste of cement shall be rubbed in the surface with the help of small steel trowels working on the surface carefully and repeatedly using at least 4 passes over the entire area till the neat cement finish is smooth, polished, plane and hard. 

The dividing battens shall be removed carefully after 16 hrs and the remaining panels shall be completed in the aforesaid manner. Joints would be marked with thin ropes to allow cracks, if any, to form along straight line and providing neat appearance. 

The work shall be cured and protected from weather for at least 10 days immediately following the laying. Curing shall be done by banding with cement sand very lean mortar or by only sand. Under no circumstances mud band shall be allowed which shall keep a permanent stain mark on the floor. 

3.33.4 Method of Measurement

Measurement for payment shall be made in square meter of visible finished floor surface, additions being for thresholds and deduction for columns or other constructions and opening in the floor.
3.33.5 Basis of Payment

The amount of complete and accepted work measured as provided above shall be paid for at the contract unit price per square meter which payment shall constitute full compensation for furnishing all materials, equipment and labour including transport, storage and handling of all materials, batching, mixing, pouring, rolling and curing of concrete including overhead, profit, taxes, VAT etc. as well as all incidentals necessary to complete the work according to applicable plans. 

3.34 PARKING FLOORING 
3.34.1 Description
Cement concrete 50mm thick on parking floor slab in basement and where necessary with screed finish top with Concrete Class C17 in a maximum section 3m x 4m and filling the 12mm thick expansion joints with premixed sand bitumen filler including preparing sub-grade, centering, shuttering, pouring concrete, breaking stone chips, screening, mixing, compacting, leveling, curing and finishing etc. all complete including the supply of all materials and labor as per drawings, specifications and direction of the Engineer. 

3.34.2 Measurement and Payment
Measurement shall be made in square meter and paid at contract unit price mentioned in the bill of quantities. 

3.35 TERRAZZO IN SITU FLOOR
3.35.1 Description 

The work covered by this item shall consist of providing l0/12mm thick in-situ terrazzo topping on concrete Class C17 underbed on floor slabs, stairs and where necessary in accordance with these specification. 

3.35.2 Materials 

Gray cement shall be Ordinary Portland Cement Type-1, white cement shall be Japanese origin or as specified in the schedule of work. 

Marble chips if not otherwise specified shall be white in colour and of required size and proportion and of Italian/Pakistani or equivalent origin or as stated 'in the Bill of Quantities. 

Sand shall be clean well-graded natural sand of fineness modules not less than 2.5.

Stone chips shall be 12mm downgraded and in all other respect meet the requirements of coarse aggregate of item 1.13. 
3.35.3 Construction Requirements
Base shall be thoroughly scrubbed with steel brush and clean water and surplus water shall be removed. 

An underbed of patent stone composed of Class C17 shall be prepared and placed in accordance with requirements of item 1.33. The bed shall be screed to uniform level and specified thickness as per applicable plans and shall be cured for two days before placing topping. Sample terrazzo work shall be approved by the Engineer before full scale execution of the work started. The design of floor layout shall be as per plan and instruction of the Engineer or the Architect. The marble chips shall be washed thoroughly in clean water taking small quantities in bamboo basket and dip washing it in clean water. After washing properly, dead and defective marble chips shall be taken out and the chips shall be properly dried before mixing with cement. 

Terrazzo topping shall be of 1 part of marble chips to 1 part of a cement mixture composed of 90% white cement and 10% gray cement or as specified in BOQ. First the chips and the cement, mixture shall separately be well mixed dry and then the whole thoroughly mixed dry, taking care not to get the materials into a heap as this will result in the coarsest chips falling to the edge of the heap. During mixing the materials shall be kept as far as possible in an even layer. Water shall be added from a very fine spray while the materials are being mixed until a plastic mix, which will just stay in a heap without flowing out, is contained. 

The floor shall be divided into panels not exceeding (600 x 600)mm by inserting strips of glass, brass or aluminum as required into the under bed while it is still semi-plastic. The divider strips shall be 5mm thick and 40mm deep and shall be installed with the top at finished floor level. Thickness of terrazzo topping shall be specified in the BOQ but it must not be less than 10mm. Terrazzo topping shall be spread between the dividing strips, consolidated and hand-trawled under firm pressure to an even surface exposing the top of the dividing strips. Rolling and trawling shall be minimum and hard so as not to draw cement to surface. Special care shall be taken so that no void remains on the edge of the divider strip. Marble chips shall constitute at least 70 percent of finished terrazzo surface. The mixture of the marble chips and cement must be laid on the concrete setting bed while it is sufficiently green so that the two bonds and hardens together and act as one slab. After curing for 3 days, the surface shall be machine-rubbed while covered with water, using # 40 grit or finer abrasive stones. After grinding, the whole area shall be scrubbed with water until every trace of grinding mud has been removed. Then a neat-cement grout shall be applied to the cleaned surface to fill the surface voids. Large holes caused by grinding shall be filled with a fine mixture of the same composition as the topping. The fill shall be well pressed in with a trowel and allowed to stand a little above the remainder of the floor. The mixture of the marble chips and cement must be laid on the concrete setting bed while it is sufficiently green so that the two bonds and hardens together and acts as one slab. After a further 5 days of curing, all surplus grout shall be removed by regrinding in water using # 80 grit or stones of finer grain. If there are still faulty patches, these shall be filled and a final grinding shall be mode not later that 72 hours with # 60 grit followed by fine-grained stones. Immediately after the final grinding the floor shall be rubbed and cleaned with oxalic acid and washed thoroughly. After drying, the floor shall be waxed and buffed. The floor shall be washed and waxed in this way every week for a month after finishing. 

3.35.4 Method of Measurement
Measurement for payment shall made in square meter of finished visible floor surface, addition being made for thresholds and deduction for columns or other constructions and openings on the floor. No measurement for underbed patent stone shall be given, in otherworld; the rate is inclusive of preparation of minimum 25mm thick patent stone flooring underbed. 

3.35.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials, equipment and labor, including preparing bed, transport, storage and handling of materials, batching, mixing, pouring, compacting and curing of patent stone and terrazzo, providing divider strips where required, grinding, polishing of terrazzo as well as all incidentals necessary to complete the work according to the applicable plans. Payment shall include cost of underbed. 

3.36 TERRAZZO SKIRTING, DADO IN WALL
3.36.1 Description 
This item shall consist of providing 10mm thick in-situ terrazzo skirting or dado on a 12mm thick 1:4 cement-sand mortar under bed on walls or where necessary in accordance with these specifications. 

3.36.2 Materials 

Composition and materials for cast-in-situ terrazzo wall, skirting or dado shall be same as cast-in-situ terrazzo flooring.
3.36.3 Construction Requirements
Marble chips if not otherwise specified shall be white in colour and of required size and proportion and of Italian! Pakistani or equivalent origin as specified in the BOQ. The wall on which the situ mosaic would be applied shall have to be cured for 6 hours. The surface shall be scrubbed with steel brush using clean water generously and the surface shall be brought to a spark-clean condition. In case of brickwork, mortar joints shall be raked at least 10mm deep. The wall shall be saturated with water and kept moist continuously for 8 hours before the work to begin. 

Instead of 25mm patent stone setting bed, 10mm thick cement plaster (1:4) shall be used as setting bed. If the thickness of the setting bed exceeds 12mm, it shall be applied in multiple layers, the previous layer shall be treated as scratch layer and the surface shall be lift sufficiently youth for good bonding with the next layer. Subsequent layer shall not be applied before the previous layer has hardened. In any case the final layer shall be left sufficiently rough for good adherence of the topping. The setting bed shall be applied in such a manner that it provides a true surface and plumb which will be scratched with broom and allowed to cure for at least 24 hours. 

Next a coat of bonding paste of neat cement (Portland cement) shall be trowelled on the setting. The setting bed shall be moistened before application of bonding slurry in such a way that it is damp only and not glistening wet. 

The terrazzo topping layer shall then be well trowelled in 10mm thickness over the bonding paste. The ingredients of terrazzo topping layer shall be mixed in proportion and in manner as specified for cast-in-situ terrazzo flooring and approved by Engineer. 

After installation, the topping shall be cured for 3 days, and then hand-grind with carborundum stones, washed, grouted, regrind and polished in accordance with the provisions of item 1.35. 

3.36.4 Method of Measurement
Measurement for payment shall be in square meter of skirting, wall in place. 
3.36.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid at the contract unit price per square meter which payment shall constitute full compensation for furnishing all materials, equipment and labour, including transport, storage and handling of materials, mixing, placing, compacting, curing, grinding, polishing and all incidentals necessary to complete the works. Payment shall include cost of underbed. 

3.37 GLAZED CERAMIC TILES 

3.37.1 Description 
The work covered under this item shall consist of supplying and fixing glazed ceramic tiles on walls and where necessary on a 1:3 cement-sand mortar in accordance with the applicable plans, schedules and these specifications. 

3.37.2 Materials 

Glazed tiles shall be either local or foreign made as specified in the schedule of works. Glazed ceramic tiles unless otherwise specified, shall be standard Grade 150mm x 150mm/ 200mm x 200mm/ 200111m x 200mm white/colored interior wall tiles free from warpage, blemishes and dimensional defects and as per instruction of the Engineer. 

Mortar for installation shal1 consists of 1 part cement to 3 parts sand (FM J .5) for wall and 1:2 for floors. Grout for tile joints shall be made of white cement coloured as and where specified with inert pigments. 

3.37.3 Construction Requirements
Preparation of wall surface and application of mortar bed shall comply with the provisions of item 1.23 & 1.24. If the surface needs leveling a scratch coat of plaster shall be applied, leveled and scratched for key and allowed to dry for 12 hours before installing tiles. The setting mortar shall be applied evenly and a neat-cement paste to a thickness of about 1.5mm shall be trawled to the back of tile and the tile set on firmly tapped into place to ensure full contact. The joints shall be in specified pattern and shall not exceed 1.5mm in width. 

For walls, top of the glazed tiles shall be in the same line with full tile at the, top. No cut piece tiles shall be laid at the top. For maintaining levels in the bathrooms, a stope is provided towards outlets of water, as such bottom lines of the four walls shall be at different levels. First a line shall be drawn on the four walls of the bathroom near the bottom in such a way that the height of the tiles upto which the tiles shall be laid shall be a multiple of the height of the approved tiles so that no cut piece tiles is required to be laid above this selected bottom line. Area below the selected bottom line shall be fitted with cut price tiles of different heights according to the slope of the floor. If must be remember that floor tiles shall be laid only after laying the wall tiles. If the floor is made of terrozzo tiles, areas below the bottom selected line may be made of cast-in-situ terrozzo wall. 

If there is a false ceiling in bathroom or other rooms, where tiles are to be fitted upto the bottom of the false ceiling then the ceiling plaster of the false ceiling shall be done after laying the wall tiles to maintain perfect horizontal line between the junction of top level of the tiles and the plastered bottom of the false ceiling. 

The mortar bed shall be minimum 6mm thick and shall be cut through horizontally and vertically every 400mm to 600mm. The tiles shall be soaked in water for at least 6 hours before setting. Installation shall be controlled by strings, pegs, spacers, levels or other suitable methods to ensure correct layout and uniform leveled joints. The joints shall be grouted, cleaned and damp-cured for at least 7 days. 

3.37.4 Method of Measurement
Measurement for payment shall be made in square meter or finished tiled surface. No allowance will be made for cutting. 

3.37.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be made on the contract unit price per square meter which payment shall constitute full compensation for furnishing all materials, equipment and labor including storage, handling and transport of materials, cleaning, preparing and laying bed and cutting, fixing, grouting and curing tiles as well as all incidentals necessary to complete the work. Payment shall include cost of underbid. 

3.38 NON SLIP TILES WORK 

3.38.1 Description 

The work covered by the item shall consist of providing non-slip tiles in floor. 
3.38.2 Materials 

Non-slip floor tiles shall be of approved brand and type as mentioned in the BOQ or as approved by the Engineer. The bedding mortar shall be 1:2 cement mortar. 

3.38.3 Construction Requirements
The Non slip tile shall be smooth, water proof, dust pressed with square edges and size of the tiles shall be between 150mm x 150mm or 200mm x 200mm or 200mm x 250mm. No border edging or rounding pieces will be used. Length of each size of floor/ wall shall be filled by the tiles completely. The cut sizes if used at the ends shall be equal in size and as closed to full size as possible by making either the edge or the centre of tile to coincide with the vertical centre line of floor/ wall. The wall/ floor on which the tile shall be applied shall be kept moistened for 2 hours. The bedding mortar in l:2 using medium sand (FM 1.5) shall be applied. The joints in tiles shall be minimum 5mm wide, kept clean for pointing and to be filled flush with pointing material with white or colored cement mortar unless other wise specified. 

3.38.4 Measurement and Payment
Measurement shall be made in square meter and paid at contract unit price mentioned in the bill of quantities inclusive of the preparation of underbed. 

3.39 MARBLE/ GRANITE TILES FLOOR/WALL/SKIRT
3.39.1 Description 

The work covered by this item shall consist of providing and laying marble/granite tile in floor, lift wall and where necessary with 25/20/18/12mm thick marble laid on cement-sand mortar (1:2) in accordance with these specifications. 

3.39.2 Materials 

Marble/granite tiles shall be of Italian/Pakistani origin polished and having approved texture, color, and size. Before laying sample marble/granite shall have to be approval by the Engineer. 

3.39.3 Construction Requirements
The tiles shall be soaked in water for at least 2 hours before laying. The tiles shall be laid evenly with slight pressure to ensure close contact with bedding mortar. The mortar shall consist of 1 part of cement lime to 2 parts of sand (F.M 1.5). A thin neat-cement paste shall be trawled over the cement-sand b immediately before laying the tiles. 

Constant checks shall be made with reference to previously established levels controlling the finished wall surface. Best contiguity between the tiles shall be attempted and the joints shall be thinnest possible and filled with white cement grout. After installing, the tiles shall be left undisturbed and protected by suitably cordoning off the area for at least 15 days. 

3.39.4 Method of Measurement
Measurement shall be made in square meter. 
3.39.5 Basis of Payment
The amount of completed and accepted work measured as provide above shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials, equipment and labor including transport, storage, handling and mixing of cement-sand and preparing bed, setting, tiles as well as all incidentals necessary to complete the work according to the applicable plans. 

3.40 LIME TERRACING 

3.40.1 Description 

The item shall consist of constructing a layer of lime concrete 2:2:7 on roof slabs in accordance with these Specifications. 

3.40.2 Materials 

Lime concrete shall consist of a mixture of 2 parts lime to 2 parts surki and 7 parts brick chips. 

Lime shall be unslaked lime and shall be mixed by weight. Lime weight shall be measured at Unslaked Condition and one cubic meter of lime terracing work requires 4.60 mounds (172.16 kg) of lime. Slaked lime shall be screened through 3.35mm sieves and the residue shall be rejected. The lime stone should be brought to site and slaked in the ground of the working place. 

Surki shall be made from 1st class (well-burnt but not vitrified) bricks crushed or ground to pass through a 2mm sq mesh. Surki made from underburned or third class brick shall not be used. 

Brick chips (khoa) shall consist of 20mm down-graded angular fragments broken or crushed 1st c1ass bricks. 
3.40.3 Mixing 
The mixing shall be done on a clean platform but not on roof. Lime and surki in the specified quantities shall first be mixed dry till the mixture is of uniform colour. Then the mixture shall be screened. Specified quantity of previously wetted khoa shall be added and the whole turned over once without adding water and twice by gradually adding small quantities of water for tempering. The mix shall then be allowed to age for at least 7 days. During this period the mixture shall be turned by spading twice a day and further lime water added if needed to prevent drying up. Care should be taken to keep it under cover to protect against rain. If must be confirmed that the mixture has attained desired consistency and lime has fully been slaked before carried to the roof. Mixing of lime concrete shall be considered adequate if it forms lump and does not disintegrate when attempt is made to form a lump. 

3.40.4 Installation 

The mixture shall then be laid evenly on the roof slab to proper slope and in thickness 30% more than that shown on the plans and thoroughly beaten for 7 days with wooden mallets to the finished thickness and proper slope. Before beating a lime slurry shall be laid on the top and allowed to soak well. The lime water mixed with molasses shall be continually sprinkled on the concrete to keep it wet while being beaten. Beating should not be stopped until the metallic sound is obtained. The mortar which comes to the surface during the beating is to be rendered smooth and finished off with lime rubbing. The terracing shall be kept wet after completion for a period of not less than one week. The soundness of the lime terrace roof should be tested by cutting a small portion of the materials 75mm square and 50mm deep in few representative areas and filling the holes with water and observing for half an hour. If the water level does not go down in any of the holes the compaction of the L.C. will be considered to have been adequate. If not, the L.C shall have to be done again. 

When lime concrete roofing cannot be done in one day, each days work shall be terminated on a straight line with 1:2 side slope. Joining of the new work of the previous days work shall be accomplished by applying a bonding grouting of lime surk mortar 1:1 to the slope before placing the new lime concrete. The junction of roof and wall is to be provided with a triangular bank of lime concrete well beaten commonly known as "Gundi". The size of the "Gundi." will be 75mm x 75mm on the roof and parapet junction. For passage of rain water gaps should be kept in lime terracing for connecting spout or rain water pipe. 

3.40.5 Method of Measurement
Measurement for payment shall be made in square meter of area actually covered including ghundi' if the average thickness is mentioned in the Bill of Quantities. 
3.40.6 Basis of Payment
The amount of completed and accepted work as measured above shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, handling, transport, mixing, laying and consolidating including ghundi and vertical portion on the parapet and for all incidentals necessary to complete the work in accordance with the applicable plans.
3.41 SCREEDING ON ROOF 

3.41.1 Description 

Average 50mm thick screeding with concrete C-17 on top of roof slab with cement, sand (FM 2.5) & 12111m down graded stone chips. Concrete is to be laid in. slope as per drawing and direction of the Engineer. 

3.41.2 Method of Measurement
Measurement shall be given as per the finished work in square meter of the completed work. All the operations described above shall be considered as single finished area for measurement. 

3.41.3 Payment 

Payment shall be made as per contract unit price mentioned in the bill of quantities. This payment will constitute full compensation for labour, materials, equipment, taxes, VATs etc. and indental charges necessary to complete the work.
3.42 PAVING SLAB ON ROOF 
3.42.1 Description 

The work covered by this item shall consist of constructing and laying paving slabs with wire mesh reinforcement on the roof of the building. 

3.42.2 Material
Cement shall be Ordinary Portland Cement Type-I, sand shall be Sylhet sand of number F.M. 2.5, coarse aggregate shall be 12mm down graded stone chips. 
3.42.3 Construction Requirements
Paving slab of 50nml thick shall be Class CIS concrete cast in blocks of 2.5m x 2.5m to 4m x 4m having clear gaps of 6mm between the blocks. The concrete laying shall be done in two operations. At first 38/25mm of concrete to be laid and then wire mesh made of 14 BWG wires having 100mm x 100mm sizes is to cut to the size of the block and laid on the concrete. Then another layer of 37/25mm concrete is to be cast on the top of the wire mesh and finished with neat cement finish. The 6mm gap between the blocks shall be filled up by bitumen and sand. The same process shall be repeated vertically at least 250mm with the parapet wall including corners of parapet - roof. Again the corners between parapet and concrete should be sealed with bitumen mastic. The work should be done strictly by engaging expert and as per direction of the Engineer. 

3.42.4 Method of Measurement
Measurement shall be given as per the finished work in square meter of the completed work. All the operations described above shall be considered a single finished area for measurement. However the measurement of the work on the parapet wall shall be given. 

3.42.5 Payment 

Payment shall be made as per contract unit price mentioned in the bill of quantities. This payment will constitute full compensation for labor, materials, equipment, taxes, VAT etc. and incidental charges necessary to complete the work. 

3.43 TIMBER WORKS

3.43.1 Description 

The item shall consist of supplying and fixing timber for doors, windows fitted with hardware and finished in accordance with the applicable plans, schedules and these Specifications. 

3.43.2 Construction Requirements for Timber Doors 
Timber for shutters, trims and frames shall be Silkorai/Teak/Chapalish or as specified in the Bill of Quantity. Grounds, studs and blocking shall be in sound Jam or other approved wood. All timber shall be free from sap, shakes, large or loose knots and defects affecting the appearance, strength and durability of construction and shall be well seasoned, dried to moisture content of 6% by weight and treated with non-swelling, non-staining water repellent paintable wood preservative. 

Glue shall be waterproof approved product consisting of synthetic resin (phenolic, amino plastic or polyvinyl acetate) emulsion adhesives for wood or any other approved materials conforming BS-1204. 

Knotting shall consist of a uniform dispersion of 25% flake shellac in 75% methylated spirit or other approved natural or synthetic resin in a suitable solvent and conform to BS-1336. 

Stopping shall be made from white or red lead and sufficient linseed oil to produce a stiff paste and conform to BS-544. 

Hardware shall be of approved material, finish, type and make and shall be complete with necessary screws, hinges, trims and all other accessories required for proper installation. All screws and accessories shall be of suitable size and type and shall match with the pigment as to material and finish.
All hinges and fixture should be of union (U.K.) or equivalent of the specified in U.S. federal specification FF-H-1064. 
Joinery workmanship shall be of the highest quality. All joints shall be well made, cleanly matched and tight. Verticals shall be plumb. Joints shall be put together with waterproof glue and if necessary further secured with finishing nails of softwood or with screws of hardwood. 

Surface shall be finished smooth free from disfiguring defaces such as raise grain, stain, evidence of poor and uneven planning and sanding, tool marks, gouges and scratch. 
All edges of woodwork shall be carefully trimmed and the arises eased by rounding to a radius 1.0mm. 

Door frames in masonry walls shall be installed only after the walls are in place and have been cured. 

Styles and rails shall be accurately cut and glued together with close fitting mortise-and-tenon joints which shall be further pinned with corrosion resisting metal pins of diameter not less than 5mm or with hardwood pins of diameter not less than 7mm. The joining shall be such as to ensure complete rigidity of framing throughout. 

Panels shall be tongued-and-grooved unless otherwise shown on the plans. Wide flat surfaces shall be made of several narrow strips glued, dowelled, splinted or dovetailed together as required. 

All faces of frame buried or hidden in masonry shall be painted with 2 coats of tar paint before erection. The frames shall be installed plumb and fixed to brick masonry with flat iron hold fasts (175 x 38 x 6) mm tongued and turned at the ends and to concrete with No. 12-90mm long screws with suitable expansion shields or fiber-lugs. The hold fasts and fixing screws shall be spaced not over 1 meter apart. The screw heads shall be countersunk at least 12mm below the surface and plugged. 

Butt hinges shall be set flush. All hardware shall be installed carefully in correct position strict conformity with the manufacturer's instructions. All hardware, fitting must have previous approval of the Engineer before using into work. 

Application of surface finishes shall conform to British Standard Code of practice CP-231. 

After erection and before any finish is applied, all woodwork shall be hand sanded using a succession of grit sizes each removing in turn all the coarser grooves created by the preceding grit. Knots and resinous streaks shall be treated with 2-3 coats of knotting applied evenly and thinly. Nail holes, cracks and cavities shall be filled in with stopping pressed well home with a stopping knife. Large holes or knots shall be plugged in with a mixture of red lead and enamel glue in equal quantities laid hot. Knotting and stopping shall extend slightly beyond the resinous area or cavity on to the adjacent surface.
The final preparation shall be by rubbing down with fine abrasive paper and dusting off with air jet. The sanding shall always follow the line of grain. No cross-grain sanding marks shall be admissible for any finish system on veneered or solid wood members. All wood surfaces shall be kept free of dust, dirt adhesives or other substances which would interfere with normal finishing procedure. Painting shall be done as per specification item no. 1.50. If varnishing is required the following specification shall be followed. 

Oiling shall be done with linseed oil, either raw or boiled according to whether a flat or glazed surface is required. Unless otherwise specified a mixture of raw and boiled oil shall be used. The oil shall be rubbed into the wood till the surface is dry. The oil shall be applied sparingly and excess removed to avoid a sticky surface. 

Lacquer varnish shall consist of a colourless finish of shellac diluted in alcohol. A wash coat of sealer consisting of 1/4 kg cut of shellac shall be applied first and when dry sanded lightly. For internal works, 2 coats of lacquer consisting of 1 kg cut of shellac shall be applied from a well charged clean brush which shall be worked on the surface no longer than is necessary to ensure even spreading. For external works 4 coats shall be applied. Each coat of varnish shall be lightly rubbed down with fine steel wool or abrasive paper and dusted before applying the next. 

3.43.3 Method of Measurement
Measurement for payment shall be made in cubic meter for frames and in square mater for shutters of doors of each type installed and finished as shown on the plans. 

3.43.4 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials including hold fasts, hinge, hardware, glazing and gaskets, and all equipment and labour in joinery, ironmongery, fixing, fitting, finishing, oiling, painting, varnishing as well as all incidentals necessary to complete the work according to the applicable plans. 

3.44 HOLD FAST FOR DOORS & WINDOWS 
Hold fast for doors and windows shall be of mild steel bars. The size of hold fast for doors shall not be less than 175mm x 38mm x 6mm or 150mm x 38mm x 6mm and for windows not less than 150mm x 30mm x 6mm. 

One end of the hold fast shall be split and bent. The hold fast shall be embedded in cement concrete 1:2:4 for the full length, and the width of the wall. The depth of embedding shall be 150mm. Payment will be made as per item of bill of quantities. 

3.45 DOOR/WINDOW HARDWIRES 
The item shall consist of supply and fitting of best quantity approved size and quality hardwire of doors windows or where necessary. 
Before placing the hardware the sample of the same must be submitted by the contractor well ahead of time to get approval of the Engineer. Door and window hardware if included in the item of doors/ windows in the BOQ it will not be paid separately but if it is not included payment shall be given as per unit contract price mention in the bill of quantities. 

Door lock: Door lock shall be approved quality cylindrical silver/golden or approved colour mortise lock with round knob (Japan made or equivalent) all complete as per drawing and direction of the Engineer. 

Hydraulic door closer: Hydraulic door closer shall be approved quality "King brand" (made in Japan)/ equivalent hydraulic door closer (big size) etc. all complete as per drawing and direction of the Engineer. 

Door shock absorber: Door shock absorber shall be of best quality magnetic door shock absorber as per direction of the Engineer. . 

Hasp bolt: This item shall consist of supplying, fitting and fixing approved quality heavy type 19mm dia to 300mm long brass hasp bolt including cutting grooves in door shutter & frames etc. all complete as per drawing, specification and direction of the Engineer. 

3.46 SINGLE LEAF FLUSH DOOR 

3.46.1 Description 

The work covered under this item shall consist of supplying and fitting, fixing single leaf flush door in accordance with applicable plan or as per direction of the Engineer. 

3.46.2 Materials 

Mechanically seasoned Chittagong teak wood/Burma Teak of finished 36 mm thick.
3.46.3 Construction Requirements for Single Leaf Flush Door
The single leaf flush door of approved size of best quality Bangladesh made (as approved) shall be BFIDC or equivalent standard. Before going for large scale production, specimen of door shall be approved by the Engineer. 

3.46.4 Method of Measurement
Measurement for payment shall be in square meter of the broad surface of the leaf. 

3.46.5 Basis of Payment
Payment shall be made in square meter for each door installed & finished with supply of necessary fittings, french polishing etc. at contract unit price mentioned in the bill of quantities. 
3.47 PLASTIC DOOR
3.47.1 Description 
The item shall consist of supplying, fitting and fixing factory made UPVC hollow plastic door shutter with door frame of same materials in toilet and where necessary including all necessary accessories like door lock, hinges, stopper, screw etc. all complete as per Manufacturer's specification, drawing and direction of the Engineer. Before making full-scale supply, the contractor shall supply one sample door for approval of the Engineer. The door must be imported quality. 

3.47.2 Method of Measurement
Payment shell be made in accordance with he schedule of item for each leaf of door. 

3.47.3 Basis of Payment
Payment shall be made in square meter for each door installed & finished with supply of necessary fittings at contract unit price mentioned in the bill of quantities. 

3.48 METAL WORKS 

3.48.1 Description 

The item shall consist of providing installing and finishing in place steel doors & windows with grill, rolling shutters, collapsible gate, ventilators, gates, boundary grill, hand rails or any other items, including frames made of plain steel structural shapes, plates, angles, pipes rods, wire mesh, steel sheet etc. where necessary in accordance with the applicable plans, schedule and these Specifications. 

3.48.2 Construction Requirements
Mild steel pipe shall be of specified size conforming to the requirements of ASTM A-53. 

Structural steel shall conform to the requirement of ASTM A-36 and shall include plain structural shapes and plates cut to length or fabricated. 

Glazing shall be provided with 3mm thick transparent acrylic panes (sheet). 
All components of every item of work shall be accurately cut, formed, cast, fitted, welded and finished true to form and dimensions as indicated on the plans and drawings. Unless otherwise specified all welding shall be fillet welding. 

All steel surface shall receive 2 coats of hard-gloss paint of approved colour over a coat of approved anti-corrosive primer unless otherwise specified. Prior to painting, the surface shall be cleaned of mill scale, rust, oil grease and dirt. 

Surface not painted to the Engineer's satisfaction shall be repainted at Contractor's own cost. 

3.48.3 Method of Measurement
The works under this item shall be measured on the basis of opening area in square meter. 

3.48.4 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price stated in BOQ which payment shall constitute full compensation for furnishing all materials including hold fasts, hardware, glazing and gaskets, and all equipment and labour in assembly, fixing, fitting, glaring, finishing, painting, as well as all incidentals necessary to complete the work according to the applicable plans. 

3.49 STEEL DOOR ANGLE FRAME 
3.49.1 Material and Construction Requirements
The work covered under this item shall consist of supplying and fabricating M.S angle frame (38 x 38 x 6) mm size fitted with brick masonry/ R.C.C structure by cutting grooves for clamp & mending good to the damages and shutter made of 16 BWG steel sheet as per drawing including supply of all materials, welding, fabrication, hinges, locking arrangement, hatch bolt, tower bolt etc. complete. 

3.49.2 Method of Measurement
Measurement for payment shall be made in Rm for frame along outline of the frame and shutter shall be in Sqm. 

3.49.3 Basis of Payment
Payment shall be made at contract unit price mentioned in the bill of quantities. 
3.50 FIRE RATED DOOR 
3.50.1 Description 
This item shall consist of manufacturing, fitting and fixing fire rated steel door. 
3.50.2 Construction Requirements
Steel doors shall be paneled doors with panels having frame in fire escape as per required size for 3 to 4 hour fire rating with 16 gauge face sheets, formed, welded with internal reinforcing channels in full height of door and horizontal stiffeners welded to face sheets at top and bottom the annular space completely filled with small cell phenolic resin impregnated honey comb core bonded to the face sheets in 16 gauge hollow metal frames including vertical member threshold, mullion etc. The dimension and position, smooth finished, including supply of component parts of the panel and the frame factory finished phosphatized, primed and finished with the one coat of silicon alkyd enamel paint, and the coats of backed enamel, their fabrication and assembly, and supplying, fitting and fixing appropriate panic hardware and automatic closing devices, packing and back-up materials, jambs, lock sets, hinges, closures, push/ pull bars, operators, rowel plugs, bolts and nuts, washers, springs, cleats, buffer blocks, caulking sealant, weather strips, conforming to standard fire rated doors for necessary smoke proofing, etc. complete with all essential fittings and accessories. 

3.50.3 Basis of Measurement 
The works under this item shall be measured on the basis of opening area in square meter. 

3.50.4 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price stated in BOQ. 

3.51 M.S. GRILL

3.51.1 Description 
The M.S. grill shall be made of steel frame of mild steel with grill as per drawing, design and as specified in the bill of quantities. This is to be fitted at any places as per drawing and direction of the Engineer. 

3.51.2 Construction Requirements
The mild steel shall conform with the requirements of ASTM A-53. The structural steel shall conform with the requirement of ASTM A-36. These flat and angle M.S. sections are to be cut to sizes, fabricated, welded (continuous) and to the shape and sizes of the frame as per drawing. This frame shall have two coats of synthetic enamel paint over a coat of approved anticorrosive primer. The enamel paint should be of approved colour. Each frame must have min. 10 nos. of clamps on 4 sides of the frame. 

A frame should be prepared and deposited with the Engineer for his approval. Only after approval the manufacturing should start. 

3.51.3 Basis of Measurement
The measurement shall be in square meter of the gap where the frame is to be fitted. No separate measurement for 3 coats of painting shall be given. No separate measurement will be considered for grill on boundary wall.
3.51.4 Payment 

Payment shall be in unit rate mentioned in the bill of quantities inclusive of M.S. sections, electrode, labour, carrying, fitting, fixing, 3 coats of painting and all other incidentals etc. complete. 
3.52 GRILL BY FLAT BAR FOR WINDOW/VERANDAH ETC 
3.52.1 Description and Construction Requirements
The work covered under this item shall consist of supplying, fitting, fixing, window or Verandah grill of any design made with (20 x 5) mm F.I bar including fabricating by M.S angle/flat bar frame, welding, painting with two coats of Synthetic enamel paint of approved quality and color over a coat of primer etc. complete for all floor as per drawing and direction of the Engineer. 

3.52.2 Basis of Measurement
Measurement for payment shall be in square meter of the finished surface area. 
3.52.3 Payment 
Payment as per contract unit price of the item mentioned in the bill of quantities. 
3.53 M.S. GRILL OVER BOUNDARY WALL 
3.53.1 Description 

The grill shall be made of steel frame all around of mild steel and grill inside as per drawing and design. This is to be fitted over the boundary walls and in between the columns as per design and direction of the Engineer. 

3.53.2 Construction Requirements
The mild steel shall confom1 to the requirements of ASTM A-53. The structural steel shall conform to the requirement of ASTM A-36. These flat M.S. sections and the round M.S. bars are to be cut to sizes, fabricated, welded (continuous) and to the shape and sizes of the frame as per drawing. This frame shall have two coats of synthetic enamel paint over a coat of primer. The enamel paint should be of approved color. Each frame must have min. 8 nos. of clamps on 3 sides of the frame. 

A frame with grill should be prepared and deposited with the Engineer for his approval. Only after approval the manufacturing should start. 

3.53.3 Basis of Measurement
The measurement shall be in square meter of the gap where the frame is to be fitted. No separate measurement for 3 coats of painting shall be given. 

3.53.4 Payment 

Payment shall be in unit rate mentioned in the bill of quantities inclusive of M.S. sections, electrode, labor, carrying, fitting, fixing, 3 coats of painting etc. complete. 

3.54 STAIR CASE RAILING WITH M.S. SQUARE BOX AND WOODEN HANDLE 

3.54.1 Description 

The work provided in this item consists of constructing stair rails as per drawing, specification and direction of the Engineer. 

3.54.2 Construction Requirements
Manufacturing, supplying, fitting and fixing stair railing of any standard height with 19mm x 19mm x 3mm M.S. square box (2 nos. in each tread) including providing wooden hand rail of 9675 sq.mm finished section, engraving each box 150mm in the concrete by 50mm x 50mm x 6mm anchor plate at base welding 38mm x 6mm F.I. bar in inclined plain with the top of the box to fit in the grooved wooden rail by necessary screws including cutting grooves in concrete mending good the damages with C.C. (1 :2:4) applying 1st class polish to hand rail, 2 (two) coats of synthetic enamel paint of approved quality over a prime coat etc. finished in all respect in all floor as per drawing and direction of the Engineer. 

3.54.3 Method of Measurement
Measurement shall be in square area from top of step slab to the top hand rail shall be the basis of measurement. (Width of railing will be the minimum height from perpendicular on railing to top corner of stair tread.) 

3.54.4 Basis of Payment 
The amount of completed & accepted work measured as provided above shall be paid at unit contract price mentioned in the bill of quantities. This payment shall constitute full compensation for furnishing all materials, equipment, labors etc, all taxes, VAT as well as incidental changes necessary to complete the work. 

3.55 STAIR CASE RAILING WITH M.S. PIPE AND WOODEN HAND RAIL 
3.55.1 Description 

The work provided in this item consists of constructing stair rails as per drawing, specification direction of the Engineer. 

3.55.2 Construction Requirements
Supplying, fitting and fixing 12mm dia M.S. pipe stair railing of any standard height with 50mm. x 50mm x 6mm M.S. plate at the base of 12mm dia M.S. pipe and fitted and fixed by welding, placing the pipe vertically @ 125mm c/c (2 no. in each steps) 150mm embedded into the R.C.C. step of stair case after cutting grooves and mending good the damages with C.C. (1:2:4) & providing 38mm x 6mm F.I. bar on the top of pipe including providing wooden hand rail of any design including polishing of wooden hand rail and painting M.S. pipe etc. all complete. 

3.55.3 Method of Measurement
Measurement shall be in square area from top of step slab to the top hand rail shall be the basis of measurement. (Width of railing will be the minimum height from perpendicular on railing to top comer of stair tread.) 

3.55.4 Basis of Payment
The amount of completed & accepted work measured as provided above shall be paid at unit contract price mentioned in the bill of quantities. This payment shall constitute full compensation for furnishing all materials, equipment, labors etc, all taxes, VAT as well as incidental changes necessary to complete the work. 

3.56 STAIR RAILING WITH STAINLESS STEEL PIPE

3.56.1 Description 

The work covered under this item consist of supplying, fitting and fixing of stair railings with 1.5'' dia stainless steel pipe- hand rail welded with 3/4'' dia stainless steel pipe post fixed vertically @ 150mm c/c 75mm of the bottom of the pipes to be embedded in floor with 50mm x 50mm x 3mm M.S. base plate welded at bottom, all complete including making necessary grooves in floor, poking the post with 1:2:4 cement concrete, mending good all damages, finishing etc. as per drawing, specification and direction of the Engineer. 

3.56.2 Method of Measurement
Measurement will be given only exposed area of railing as per schedule of items in Sqm. 

3.56.3 Basis of Payment 

The amount of completed & accepted work measured as provided above shall be paid at unit contract price mentioned in the bill of quantities. This payment shall constitute full compensation for furnishing all materials, equipment labours etc, all taxes, V AT as well as incidental charge necessary to complete the work. 

3.57 RAIL WITH STAINLESS STEEL PIPE 
3.57.1 Description 

The work consists of supplying, fitting and fixing railing with stainless steel pipe in verandah or else where including cost of all materials, labors, fabrication, welding etc. all complete as per drawing, specifications and direction of the Engineer. 

3.57.2 Construction Requirements
Stainless steel railing made with 20mm dia pipe @ 300mm c/c horizontally fitted on side wall, a post of 50mm dia at centre fitted on floor slab and 50mm dia hand rail at top fitted horizontally on wall as per drawings or any design as per drawings. The railing shall be fixed and fitted true to alignment, height & elevation and the groove at the base be filled with concrete (1:2:4) & cured for at· least 7 days. Care shall be taken so that the railing pipes are not disturbed before they are fully settled. 

3.57.3 Method of Measurement
Measurement shall be made in square meter as mentioned in the bill of quantities. 

3.57.4 Basis of Payment
The amount of completed & accepted work measured as provided above shall be paid at unit contract price mentioned in the bill of quantities. This payment shall constitute full compensation for furnishing all materials, equipment, labors etc, all taxes, VAT as well as incidental changes necessary to complete the work. 

3.58 RAIL ALONG WALL/TOP OF PARAPET 
3.58.1 Description 

The work consists of supplying, fitting and fixing Stainless steel pipe railing on roof along parapet including cost of all materials, labors, fabrication, welding etc. all complete as per drawing, specifications and direction of the Engineer. 

3.58.2 Construction Requirements
Stainless steel pipe railing of any design as per drawings fitted on wall & RCC post. The railing shall be fixed and fitted true to alignment, height & elevation and the groove at the base be filled with concrete (1:2:4) & cured for at least 7 days. Care shall be taken so that the railing pipes are not disturbed before they are fully settled.
3.58.3 Method of Measurement
Measurement shall be made in square meter as mentioned in the bill of quantities.
3.58.4 Basis of Payment
The amount of completed & accepted work measured as provided above shall be paid at unit contract price mentioned in the bill of quantities. This payment shall constitute full compensation for furnishing all materials, equipment, labors and all taxes, VAT as well as incidental changes necessary to complete the work. 

3.59 NOSING IN STAIR 

3.59.1 Description 
The work covered under this item shall consist of providing, installing and finishing in place Brass/ Steel nosing on the exposed edge of the tread in stair steps with these specifications. 

3.59.2 Construction Requirements
Angle made of mild steel or brass shall be of specified size (38mm x 38mm x 6mm) fitted with screw in the exposed edges of the tread before execution of patent stone/ Mosaic etc. as per instruction of the Engineer. 

3.59.3 Method of Measurement
Measurement of payment shall be in linear meter for each type of nosing installed & finished as shown in the plan. 

3.59.4 Basis of Payment
The amount of completed & accepted work measured as provided above shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials including screws etc. 

3.60 ALUMINIUM DOOR, WINDOW, CURTAIN RAIL ETC. 

3.60.1 Description 

The works under this item shall consists of supplying and fixing of aluminum products of various types such as doors, windows, curtain walls, curtain rails, c1adingl flushing of sills, etc. fitted with necessary hardware and finished in accordance with applicable drawings and specification. 

3.60.2 Construction Requirements
Materials and Products: Doors, windows, curtain walls etc. shall be of approved standard conforming to the U.S. Architectural Aluminum Manufacturers Association (AAMA) or BTA specifications. The frames and sash members shall be of extruded shape made of 6063- T5 high quality aluminum alloy having a minimum section thickness of 2mm unless otherwise shown on the drawings or indicated in the schedule of items and shall conform to AAMA or BTA standard. 

Fasteners, Hardware and anchors: Fasteners, hardware and anchors shall be aluminum or non-magnetic, non-corrosive material compatible with aluminum. All windows shall be provided with non-jamming latches of rocker type designed to be locked from inside. Window locks shall be flush type as manufactured by the Adams Rite Manufacturing Company of Gleudale, California or approved equivalent. The doors shall be provided with cylindrical locks and suitable built-in non jumping latches and bolts. 

Security locks shall be pin type mortice lock, 6 or 7 pins and adaptable to Master, Grand master and Great Grand Master keys. Sliding windows and doors shall be fitted with adjustable sealed bearing sheaves of durable hydrated nylon or approved equivalent. Closers Push/pull and kick plates shall have to match with the frames. Any other hardwires to be incorporated in the work shall also match with the frame. Assembly and installation screws shall be of stainless steel. Doors, Windows, curtain walls etc. shall be installed with teflon injected expanding bolts, Sills shall contain adequate provisions for drainage. Head, sills and jamb members shall be of one piece construction. Aluminum to aluminum contact between hardware parts or moving members shall not be permitted. Such contacts shall be properly insulated. 

Glass Pane: Glass for all glazing work shall be of the best of imported sheet/float glass (Japan or Equivalent) whether are clear tinted, frosted/figured and/ or reflective as shown on the drawing or as indicated in the schedule of items and direction of the Engineer. Glass shall be free from bubbles, distortion and flaws of every kind. The thickness of glass shall be 5mm and 6mm as per schedule of items. 

Glazing Beads: Glazing beads shall be aluminium shape in interchangeable type. 
Glazing Strips: Glazing strips or channels shall be of formed neoprene of acceptable quality. 

Weather Stripping: Weather stripping shall be of neoprene or silicon treated woven wood or approved equal. 

Joints: Joints shall be mechanically done square (telescopic) joints. No mitered Joints shall be accepted. No forced fitting shall be accepted. All units shall be fabricated at the factory to accurate dimensions. It shall be rigid and designed to permit complete weather stripping. In principle, the parts should be put together by self tapping screws. 

Surface Finish: All exposed surfaces of aluminum members shall be factory finish and of substantially uniform appearance conforming to "Architectural" standard. 

All exposed surfaces shall be given a natural Anodic Oxide hardcore coating of 15 micron in thickness and a density of 25mg per square inch and a uniform color tone conforming to the U.S. Aluminum Association or equivalent standard. The color spectrum shall he natural silver/approved shade of bronze or all exposed surfaces of the Aluminium frames shall be elector-statically painted with VV resistance hard power with minimum coating thickness of 40 micron of approved color shade. Finish of hardware shall match closely with the door/window/curtain wall finish. 

Accessories: Accessories necessary for proper fixing and preparation such as anchors, clips, fins, sub-frames, metal sills, mullion, covers, casing, other cleaning anchors, glazing beads, weathering and glazing strips, hardware and mechanical operators shall be supplied ready to set in place with the door, window, curtain wall units. 

Steel or wood sub frames shall be painted with Zinc-chromatic primer in case of steel and with wood preservative in case of wood. Steel anchor shall be properly insulated from aluminum frame. 

Sealant: Sealant shall be one part elastic compound of "Architectural" grade caulk and shall be in matching color or as approved by the Engineer. 

Shop Drawings: The Contractor shall prepare detailed design of all work involved in line with the Consultants design and prepare Shop Drawings for the total work and submit to the Engineer for approval before factory fabrication. All exterior doors, windows and curtain walls shall be designed to withstand a wind pressure of 30lb/sft. 

Installation: All units shall be assembled at site under proper conditions, erected, fixed and glazed in place in strict conformity with manufacturer's instruction. All cut-out operations for hardware preparation shall be made accurately and reinforced as required. 

All doors, windows, curtain walls etc. shall be set plumb, square, level and in exact alignment with surrounding works and shall be securely anchored ready for operation. All joints between the masonry openings and frames hall be caulked and sealed after installation of the frames. All installation works shall be done and finished in such a way as to ensure a free and smooth operation. 

Abrasion or other injury to finished surfaces shall be carefully avoided. Cleaning should be accomplished with plain water or a petroleum type cleaning agent or with the manufacturer's recommended cleaning reagent. No corrosive reagent shall be used. 

3.60.3 Method of Measurement
Measurement for payment shall be made in the basis of BOQ of each type installed and finished as shown on the plans. 

3.60.4 Basis of Payment 

The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price as mentioned in BOQ which payment shall constitute full compensation for furnishing all materials including hold fasts, hardware, glazing and gaskets, and all equipment and labor in assembly, fixing fitting, glazing, locking, finishing, painting as well as all incidentals necessary to complete the work according to the applicable plans. Payment for glass shall be made as per BOQ items. 

3.61 GLASS/ GLAZING WORK

3.61.1 Description 

The work covered under this item shall consist of supplying, fitting and fixing of all glass and glazing works in Aluminium doors, windows, curtain wall, louvers, partitions, sky-lights etc. of any size & thickness including cost of fitting & fixing in position with all necessary accessories etc. complete in all respect as per drawing, manufacturer's specification and direction of the Engineer. 

3.61.2 Materials 

Glass for all glazing work shall be of the best of imported sheet/float glass whether they are clean tinted/ frosted/ figured or reflected as shown on the drawing on the drawing specified in the Schedule of Items. Glass shall be free from bubbles, distortion and flaws of every kind. The thickness of glass will be as per schedule of items. 

3.61.3 Execution 

All glass shall be properly cut to fit and to leave a uniform space of 2mm all around the panes between the edge of the glass and rivets. 

The glass shall be installed and secured properly with approved sealant in a good workmanship and manner as per details shown on the drawings or specified by the manufacturer.
Proper care shall be taken to protect glass from scratches, breaking, damage etc. during installation and during subsequent construction operation near the location of the installation. 

Watertight installation of each piece of exterior glass shall be so installed with rivets, sealant, packing materials, weep holes, tolerances etc. to ensure that it withstands normal temperature changes, loading and impact loading without failure of any kind. 
3.61.4 Cleaning and finishing 
No glazing shall be considered complete until and unless paints and other stains have been removed from the surface of the glass. Glass shall be cleaned with methylated spirit/glass cleaning solution. The Contractor shall make good at his own cost all glass broken by his workmen while cleaning or carrying out other operations. On completion of the Project, the Contractor shall clean all glazing works, replace the damaged glazing and leave the premises clean and tidy and fit for occupation in all respects and to the satisfaction of the Engineer. 

3.61.5 Method of Measurement
Measurement for payment shall be made in square meter. 

3.61.6 Basis of Payment
The amount of completed and accepted work as measured as provided above shall be paid for at the contract unit price which shall constitute full compensation for furnishing all materials, labor as well as incidentals necessary to complete the works as per direction of Engineer. 

3.62 REFLECTIVE GLASS

3.62.1 Description 

The work covered under this item shall consist of supplying, fitting and fixing of all glass and glazing works in Aluminium doors, windows, curtain wall, louvers, partitions, sky-lights etc. of any size & thickness including cost of fitting & fixing in position with all necessary accessories etc. complete in all respect as per drawing, manufacturer's specification and direction of the Engineer. 

3.62.2 Materials 

Glass for all glazing work shall be of the best of imported sheet/float glass whether they are clean tinted/ frosted/ figured or reflected as shown on the drawing on the drawing specified in the Schedule of Items. Glass shall be free from bubbles, distortion and flaws of every kind. The thickness of glass will be 6mm. 

3.62.3 Execution 

All glass shall be properly cut to fit and to leave a uniform space of 2mm all around the panes between the edge of the glass and rivets. 

The glass shall be installed and secured properly with approved sealant in a good workmanship and manner as per details shown on the drawings or specified by the manufacturer.

Proper care shall be taken to protect glass from scratches, breaking, damage etc. during installation and during subsequent construction operation near the location of the installation. 

Watertight installation of each piece of exterior glass shall be so installed with rivets, sealant, packing materials, weep holes, tolerances etc. to ensure that it withstands normal temperature changes, loading and impact loading without failure of any kind. 

3.62.4 Cleaning and finishing 

No glazing shall be considered complete until and unless paints and other stains have been removed from the surface of the glass. Glass shall be cleaned with methylated spirit/glass cleaning solution. The Contractor shall make good at his own cost all glass broken by his workmen while cleaning or carrying out other operations. On completion of the Project, the Contractor shall clean all glazing works, replace the damaged glazing and leave the premises clean and tidy and fit for occupation in all respects and to the satisfaction of the Engineer. 

3.62.5 Method of Measurement
Measurement for payment shall be made in square meter. 

3.62.6 Basis of Payment
The amount of completed and accepted work as measured as provided above shall be paid for at the contract unit price which shall constitute full compensation for furnishing all materials, labor as well as incidentals necessary to complete the works as per direction of Engineer. 

3.63 FALSE CEILING WORK, PARTITION WALL
3.63.1 Description and Construction Requirements
The work covered by this item shall consist of supplying, fitting, fixing false ceiling/ partition wall by using hard board/ partex board/ ply wood/ fiber glass having specified thickness over wooden! steel frame/ aluminium as per design or drawing including, supply, fabrication of fittings, fixing frame with hanging arrangement, supply of M.S. clamp, french polishing on timber, painting on steel frame etc. complete. 

3.63.2 Method of Measurement
Measurement for payment shall be in square meter including frame area shall be measured along outline of the frame. Measurement shall be in square meter board surface including fitting fixing with out frame. 

3.63.3 Basis of Payment
Payment for all these item shall be according to the contract unit price mentioned in the bill of quantities.
3.64 FALSE CEILING WITH ALUMINIUM SECTION AND GYPSUM BOARD 
3.64.1 Description 

The work covered under this item shall consist of supplying, fabrication, fitting & fixing aluminium Tee & Angle section frame and gypsum board false ceiling, including all accessories and finished in accordance with the applicable plans, drawing and these specifications. 

3.64.2 Construction Requirement 

This item shall consist of supplying, fitting and fixing of 12mm thick gypsum board laminated by mechanical hot press with a milk white PVC membrane with aluminium T-bar frame in natural anodized finish at 600mm x 600mm in grid, suspended from ceiling by 12 SWG double ply G.I. wire fixed to the ceiling by rowel plug, screws, hooks, nails, etc. maintaining straight lines and desired finished level at bottom face with vertical wooden strut as required including making holes in slabs, or beams by electric drill machine and mending good the damages, if any, during the execution of the work including cost of all materials, accessories, scaffoldings, labor for installation, screws, nail, etc. all complete as per drawing, design, specification and direction of the Engineer. 

3.64.3 Method of Measurement
Measurement for payment shall be in square meter of finished ceiling surface. 
3.64.4 Basis of Payment 

Payment shall be according to the contract unit price of finished area of accepted work, which will cover cost of all material, labor, transport, profit, tax, VAT and all other incidentals. 

3.65 FALSE CEILING WITH ALUMINIUM SHEET 
3.65.1 Description 
The work covered under this item shall consist of supplying, fabrication, fitting & fixing aluminium Tee & Angle section frame and aluminium sheet ceiling, including all accessories and finished in accordance with the applicable plans, drawing and these specifications. 

3.65.2 Construction Requirement 
This item shall consists of supplying, fitting and fixing of suspended ceiling as per design and drawing with necessary anodized aluminium suspension Tee (25mm x 25mm) and cross bars and edging, adjustable hangers, clips etc. The suspension grid will be hanged from the floor/roof slab by means of rowel bolts into the slab and flexible metal wire, all of approved quality and design, including supply of all materials, labour, tools, plant etc. complete as per drawing, specification and direction of the Engineer with Anodized aluminium perforated panels (1200mm x 600mm) fabricated by 22 gauge thick imported extruded aluminium sheet including wall edge moulding laying of rye black foil insides of ceiling. 

3.65.3 Method of Measurement
Measurement for payment shall be in square meter of finished ceiling surface. 
3.65.4 Basis of Payment
Payment shall be according to the contract unit price of finished area of accepted work, which will cover cost of all material, labour, transport, profit, tax, VAT and all other incidentals. 

3.66 STEEL FRAMED MAIN GATE 
3.66.1 Materials and Construction Requirement
Mild steel shall conform to the latest British Standard specification B.S.785 & B.S. 4 Part-1:1962. The gates shall be fabricated to the details shown on the drawings or as directed by the Engineer. All features shall be strictly accurate and the gates shall not be fixed on position until these arc approved by the Engineer. 

3.66.2 Basis of Measurement 
Measurement shall be made in square meter as mentioned in the bill of quantities. 

3.66.3 Payment 

Payment shall be made as per unit price mentioned in the Bill of Quantities. 
3.67 COLLAPSIBLE GATE 
3.67.1 Materials and Construction Requirements
The work covered under this item shall consist of manufacturing, supplying, fitting and fixing collapsible gate made of 20mm x 20mm x 3mm M.S. angle placed @ 112mm c/c vertically and connecting the same with each other with 20mm x 3mm M.S. flat bar scissors 525mml 600mm long provided in 3 rows including cutting the different M.S. members to required sizes, fabricating, welding, reveiting with required size rivets, providing required size wheels, pulling handles on both sides, suitable locking arrangement and finally placing the same in position in between 2 (two) nos. 5mm x 50mm x 6mm M.S. Tee rail made by welding 2 nos. 50mm x 6mm M.S. flat bar fitted and fixed at top and bottom with R.C.C lintel/ roof slab, floors and side wall with required nos 150mm to 225mm long 38mm x 6mm M.S. flat bar clamps one end welded with the gate member and the other end bifurcated and embedded in C.C. (1:2:4) including cutting holes and mending good the damages etc. complete, painting 2 (two) coats with approved synthetic enamel paint over a coat of anticorrosive painting etc. all complete as per drawing, design and direction of the Engineer. 

3.67.2 Basis of Measurement
Measurement for payment shall be in Square meter. Area of the finished surface at closing condition of the gate shall be considered as measured area. 

3.67.3 Payment

Payment shall be in contract unit price, mentioned in the bill of quantities which shall constitute full compensation for supply of all materials, fitting, fixing etc. complete as described above. No extra payment for any item relating to collapsible gate shall be applicable. 

3.68 ROLLING SHUTTER 
3.68.1 Materials and Construction Requirements
The work covered under this item shall consist of supplying, fitting and fixing of rolling shutter made of 24 SWG G.P sheet unit minimum 69mm width having 10mm & 12mm dia circular folding at ends, rolling in machine, locked together properly to form rolling shutter top of the shutter to be fitted with circular spring box made of 22 BWG sheet, containing best quality spring made in China, nutted with 38mm G.I pipe at one end and the other end nutted to shutter in/c fitting the G.I. pipe again with 375mm x 300mm x 6mm pankha at ends with side guide channel (side channel consist of 50mm x 100mm x 6mm M.S. plate with 2mm x 19mm x 3mm F.I. bar middle channel consist of (2mm x 150mm x 6mm M.S. plate with 2mm x 19mm x 6mm) fixed to wall or column with clamps (minimum 3mm x 25mm x 6mm), mending the damages, bottom end of shutter fitted to folder G. P. sheet (minimum 125mm width, two layer) which is again fitted to 25mm x25mm x 3mm angle, providing handle both sides, (with F.I bar 25mm x 6mm riveted) and locking arrangement both sides, painting two coats with approved colour and brand of synthetic enamel paint over a coat of priming etc. complete in all respect as per drawing, design and direction of the Engineer (Rolling shutter must be riveted at sides with G.P sheet and patty). 

3.68.2 Basis of Measurement
Measurement for payment shall be in square meter of the area along outline of the frame. 

3.68.3 Payment 

Payment shall be made as per contract unit price mentioned in the bill of quantities.
3.69 CHAIN LINK ROLLING SHUTTER
3.69.1 Materials and Construction Requirements
The work covered under this item shall chain link rolling shutter made of 6mm dia MS rod grill (65mm x 65mm) with best quality foreign spring, steel channel, steel roller, flat bar, locking arrangement, painting with synthetic enamel paint over an anticorrosive prime coat, making groove in wall and mending good the damage etc. all complete as per drawings, specification and direction of the Engineer. Rolling shutter must be riveted at sides with G.P sheet and patty. 

3.69.2 Basis of Measurement
Measurement for payment shall be in square meter of the area along outline of the frame. 

3.69.3 Payment 
Payment shall be made as per contract unit price mentioned in the bill of quantities. 

3.70 SYNTHETIC POLYVINYL DISTEMPERING (SPD)

3.70.1 Description 

The item shall consist of applying coat of synthetic polyvinyl distemper of approved colour over a coat of priming on plastered wall or ceiling surfaces where necessary in accordance with this specification. This is exclusively for interior decoration and the distempered surface is non-washable. 

3.70.2 Materials 

High quality SPD from Berger/ Elite of Bangladesh, shell lime, whiting, putty, sealer, clean water. 

3.70.3 Application Method 

The surface to be distempered shall be dry, well cleaned and free from efflorescence, dirt and stain of grease. The surface shall be given a thorough rub down to remove all loose materials and all cracks and surface irregularities shall be repaired with patching plaster and filler to obtain a smooth and even surface. After the surface has been properly prepared, the wall shall be washed over twice with a solution, made from equal proportion of whiting and best shell lime. The mixing of distemper shall be carried out in accordance with the instruction issued by the manufacturer of the particular brand of distemper that is to be used. Before starting work distemper shall be mixed in such way that one room can be finished with the same mix. Distemper is to be applied quickly. The brush to be dipped and stroked cross wise on the surface. No patchy overlaps will be tolerated under any circumstances. Distemper shall only be applied with proper distemper brushes as supplied or recommended by the manufacturer. A sample area must be prepared first and got inspected and approved by the Engineer before the full scale work commences. The distempers shall be used till such time as it gives a uniform texture. 

Whatever scaffolding is necessary, it shall be free standing or of the type so as not to damage or scratch the painted surface. Adequate precautionary measures shall be taken so as not to damage or stain the floors or any other work while applying distemper. 

3.70.4 Method of Measurement
Measurement for payment shall be made in square meter of the actually completed surface. 

3.70.5 Basis of Payment 
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, transport, preparing, mixing and applying putty, primer and paint and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.71 PLASTIC PAINT 

3.71.1 Description 
The work covered under this item shall consist of applying 2 (two) coat of plastic paint of approved color over a coat of priming on plastered wall or ceiling surface where necessary in accordance with these specifications. The painted surface shall be easily washable by soft soap and water. 

3.71.2 Materials 

The plastic paint should be Robialac (Berger)/or equivalent and must be approved by the Engineer. The priming consists of appropriate type as specified for the paint by the manufacturer, and shall be applied accordingly. 

3.71.3 Application Method
The surface to be plastic painted shall be dry, well cleaned and free from efflorescence dirt and stain of grease. The surface shall be given a through rub down to remove all loose materials and all cracks and surface irregularities shall be repaired with patching plaster and filler to obtain a smooth and even surface. The mixing of plastic paint shall be carried out in accordance with the instruction issued by the manufacturer of the particular brand of plastic paint that is to be used. Before starting work plastic paint shall be mixed in such way that one room can be finished with same mix. Plastic paint is to be applied with proper brushes as supplied or recommended by the manufacturer. A sample area must be prepared first and get inspected and approved by the Engineer before the full scale work commences. The paint work shall not be considered as complete till a surface of perfect uniformity in color, shade and texture is achieved.
3.71.4 Method of Measurement
Measurement for payment shall be made be square meter of the actually completed surface. 

3.71.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, transport, preparing, mixing and applying putty, primer and paint and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.72 WATER REPELLENT COATING 

3.72.1 Description 

The item shall consist of applying 2 coats of clear silicone water repellent on exposed brick or concrete surfaces and cement plaster on wall, ceiling and elsewhere in accordance with these Specifications. 

3.72.2 Materials 
Silicon water repellent shall consist of sodium silicate or other alkaline silicates based clear approved product supplied in original sealed containers bearing the manufacturers trademark. 
3.72.3 Application Method
The application of water repellent coat shall strictly comply with the manufacturer's instruction. The application shall preferably be carried out after a period of dry weather and before application, the surface shall be thoroughly clean and dry. A heavy coat shall be applied evenly direct from the container by flooding the surface with a wide brush so that at least 6mm penetration is achieved. 

A second coat, applied as above, shall follow after 24 hours subjected dry & clean weather. 

3.72.4 Method of Measurement
Measurement for payment shall be made in sqm of painted surface. 
3.72.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, transport, preparing, mixing and applying putty, primer and paint and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.73 WEATHER COATING 

3.73.1 Description 

The item shall consist of applying 3 coats of weather coating paint of approved colour and Brand over a coat of priming on concrete plastered surfaces and cement render on exterior surface and elsewhere in accordance with these specifications. 

3.73.2 Material 

High quality material from approved manufacturer as stated in the schedule of works or as per direction of the Engineer. The materials shall be delivered to site in unopened original container bearing approved manufactures label. 

3.73.3 Application Method
Weather coating shall be of approved colour. The application of weather coating shall strictly comply with the manufacturer's instruction. The application shall preferably be carried out after a period of dry weather. Before application, the surface shall be thoroughly clean and dry. For mixing paint manufacturer's instruction details shall be followed. Prime coat shall be prepared according to the manufacturer's instruction and direction of the Engineer. 

The surface to be painted shall be thoroughly cleaned of all foreign matter by using stiff wire brush, sand preparing or other approved means. A sample area must be prepared first and go inspected and approved by Engineer before full scale work commences. 

3.73.4 Method of Measurement
Measurement for payment shall be made in square meter of actually completed acceptable coated surface.
3.73.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, transport, preparing, mixing and applying putty, primer and paint and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.74 ENAMEL PAINT 
3.74.1 Description 
The work covered under this item shall consist of applying 2 (two) coat of synthetic enamel paint of approved color over a coat of priming on timber or metal surface or elsewhere as per direction of the Engineer. 

3.74.2 Materials 
1. High quantity Synthetic enamel paint of approved brand. 
2. Sand paper

3. Putty made of 2 parts of whiting, one part of white lead mixed together in linsed oil kneaded with wooden mallets until thoroughly incorporated. After kneading it in left for 12 hours when it is kneaded again to give smooth workable paste. Desired pigment may he added if coloured putty is needed.
4. Thinner Spirit of turpentine is the most commonly used thinner. It is inflammable, evaporates rapidly. Use of thinner in excess in paint reduces the protection value of coating, flattens the colour and lessens the gloss of the linsed. At the most 5 to 8 percent thinner may be used. When shaken vigorously, it should not porth, on evaporation it should not leave any residue and paper coated with turpentine and left to dry should remain unstained. Thinner shall be used of the same Brand as of the Brand of paint. 

3.74.3 Surface Preparation 

Whole success of painting operation depends upon satisfactory preparation of the surface to be painted and great majority of defects which occur are due to faulty preparation. Wood work shall not be painted unless it is absolutely dry. If shall also not be done during monsoon months. Knots and holes, it any, shall be filled using filler made with a mixture of red lead and glue in equal quantities called knotting. Dry wood work shall be brought to a smooth and even surface by rubbing it with sand paper of different grades from coarser to finer ones. 

While dealing with painting in iron and steel work, a perfectly clean and even surface is of great importance. Any paint coat applied on greasy or oily steel surface will lack proper adhesion and will lead to failure of the paint film. Removal of mill scale and rust is more difficult but of equal importance. A good all purpose degreaser is mineral turpentine oil. 

Before painting, rust scales and dirt should be removed by means of iron brushing. Special attention shall be given to the cleaning of corners, reentrant angles, weld spatters. 

Iron and steel work must be thoroughly dry before being painted. 
3.74.4 Application Method 

The timber surface shall be painted with two coats of synthetic enamel ready mixed paint of best quality and approved color over a coat of priming. The paint shall be applied on appropriate primer after the surface has been finished with filler/putty, etc. No work shall be done under conditions which are unsuitable for the production of good result. No exterior painting shall be done in rainy, damp weather. 

After the wood surface is prepared, the paint shall be applied with brush and spread as evenly and smoothly as possible. As soon as the whole or a convenient area is covered, the brush shall be passed over the paint in one direction contrary to that in which it is finally to be laid off, which is known as crossing. After crossing, it should be laid off softly, carefully in a direction contrary to the crossing but along the, rain of wood taking care that none of the brush marks to be left visible. All natural finished wood work, painted wood work and painted metal shall be slightly sand papered between coats using zero paper. 

All steel surface shall receive 2 coats of hard-gloss paint of approved color over a coat of anticorrosive paint. The correct timing of application of primer coat is a very important factor. Particularly when humidity is high or dew settles on surfaces in the evening or night. Roughly speaking, painting of steel work can approximately be started at about 10AM which is generally the time when all dew has evaporated. 

The enamel paint should be Robialac (Berger)/or equivalent and must be approved by the Engineer. 

Manufacturer's instructions for application of paint must be followed. The color of the paint should be according to the direction of the Engineer. 

A sample area must be prepared first and got inspected and approved by the Engineer before the full scale work commences. 

The paint must not be allowed to settle in the cans. To prevent this, each painter will have in his can of paint a stirring stick with which he must use to stir up the paint occasionally. 

After completion of painting work, the contractor shall remove any paint spots and stains caused by this work in floor walls, glass, hardware, equipment and other surfaces leaving these surfaces in perfect condition. 
3.74.5 Method of Measurement
Measurement for payment shall be made in sqm of actually completed acceptable painted surface. 
3.74.6 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per square meter which payment shall constitute full compensation for furnishing all materials, equipment and labour including storage, transport, preparing, mixing and applying putty, primer and paint and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.75 FRANCE POLISHING 

3.75.1 Description 

The work covered by this item shall consist of providing french polishing work to wooden surface as per direction of the Engineer. 

3.75.2 Materials 

French polish is made by dissolving shellac in methylated spirit, 400 grams of shellac is dissolved in a liter of methylated spirit without heating. It may be coloured by adding pigment. A solution is then strained through a double thickness coarse cloth. A very small amount of plasticizer such as castor oil is sometimes added. 

3.75.3 Application Method
French polishing to door frame and shutters three coats over a coat of priming including cleaning finishing and polishing with sand paper etc. all complete in all floor. Before applying polish, the wood surface shall be clean and dry. As methylated spirit is used as solvent, French polish dries quicker, becomes hardened and more brilliant than oil varnishes but cracks and scales off. It does not withstand weathering and should be used only in superior wood works, not subjected to vagaries of the weather. After cleaning the wood surface, it is coated with filler made by mixing 250 grams of whiting in one liter of methylated spirit. When the filler coat has dried, the surface is rubbed with sand paper. Fresh polish shall be applied to the prepared wood surface with a polishing pad of soft cloth containing absorbing cotton filling and not with a brush, with a quick and light stroke along the grains. Several coats will be necessary before the desired shine and finish is achieved. French polish is worked upon the surface of hard wood to heighten the effects of grain. 

3.75.4 Method of Measurement
Measurement for payment shall be made in square meter of actually completed acceptable French polishing surface. 

3.75.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per sqm which payment shall constitute full compensation for furnishing all materials, equipment and labor including storage transport preparing mixing and applying putty, primer, polishing and providing scaffoldings as well as all incidentals necessary to complete the work. 

3.76 SURFACE DRAIN 

3.76.1 Description 

The item shall consist of constructing 250mm clear width and depth from 300mm to 750mm brick masonry surface drain with 250mm thick check wall in accordance with these specifications. 

3.76.2 Materials 

Bricks, cement, sand and all other materials shall conform to the requirement of respective materials specified in the relevant sections of materials specifications. 

3.76.3 Construction Requirement
The surface drain shall be constructed in true line and level as per drawing and direction of the Engineering Representative. 

600mm (average) deep drains shall have 250mm clear width with 250mm thick brick wall (1:4) on 75mm thick cement concrete (class C14) base over single layer brick flat soling. The exposed surface will have 20mm thick cement plaster (1:4) with neat cement finishing and curing at least for 7 days must be done. 

3.76.4 Method of Measurement
Measurement for payment shall be made in linear meter. 

3.76.5 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials required for excavation, C.C, B.F.S, plaster and N.C.F and all equipment and labour as well as all incidentals necessary to complete the works according to the applicable plans. 

3.77 APRON 

3.77.1 Description 

The item shall consist of construction 50mm thick cement concrete over a layer of Brick flat soling around the structure in accordance to this specification. 

3.77.2 Materials 
Cement Concrete of class C14 with neat cement finishing. 

Brick Flat Soling by first class bricks unless otherwise specified. 
Sand shall be clean well graded natural sand with FM as stated in BOQ.
Water shall be same as required for concrete. 
3.77.3 Construction Requirement
The area specified for construction of apron shall be thoroughly cleaned, leveled & compacted to proper slope & level. Brick flat soling shall be laid over compacted earth according to specification no. 1.9, then cement concrete of class C14 as per specification no. 1.12 shall be placed over BFS with maintaining proper level & slope towards drain, Simultaneously neat cement finish shall be applied on top surface curing for a period of at least 7 days as prescribed in item no. 1.31 complete as per drawing & direction of the Engineer. 

3.77.4 Method of Measurement
The completed and accepted work shall be measured in square meter of the finished surface. 

3.77.5 Basis of Payment
The amount of accepted work shall be paid for at the contract unit price per sqm which payment shall include leveling and dressing compaction of earth, BFS, cement concrete with neat cement finish etc. including supply of all materials, labour, equipment, as well as all incidental necessary to complete the work according to applicable plan. 

3.78 C.C/R.C.C PAVEMENT 

3.78.1 Description 

The item shall consist of constructing 150mm RC.C pavement on a 225mm thick base course of water bound macadam laid over a 50mm thick sand filling in accordance with the specification. 

3.78.2 Materials 

Materials shall be same as that specified for R.C.C. work. 

3.78.3 Construction Requirement
Formation bed shall be prepared by excavating filling and compacting to the required level and profile in accordance with the provision of items 1.6 and 1.7. All soft and yielding materials and other portions of the sub-grade which will not compact readily when rolling or tampered shall be removed and all depressions made by removal of such materials shall be filled with sand of F.M. 0.80 and compacted and the whole formation brought to correct profile and level as per drawing. 

An insulation course of sand with a minimum fineness modulus of 0.80 shall be spread uniformly over the prepared sub-grade and brought to the specified thickness. After spreading, the sand shall be sprinkled lightly with an amount of water and compacted sufficiently to secure a dense surface of compacted thickness which will support the base course of water bound macadam. 

Base course shall be constructed in layers of not over 75 mm compacted thicknesses. Compaction shall immediately follow spreading of aggregate by rolling with 10-ton flat steel rollers. Rolling shall proceed from outer edges towards the crown of the road or from the low side to the high side over lapping the compression roll by one half its width on each successive pass. Water in the amount that is necessary for compaction shall be sprinkled during rolling and blinding material consisting of fine particles of brick dust or medium sand shall be spread in each layer unless the base course is constructed in box cutting, the edges shall be backed up with compacted earth beam to the height of the course to prevent lateral movement under action of rollers. 

Any irregularities that develop in the surface of the course during rolling shall be corrected by loosening the surface, adding or removing material, and recompacting until the surface presents a smooth and regular appearance and is in conformity with plan requirements in profile and section. 

The finished base course shall not be used for through, traffic. Prior to placement of surface course, any ruts and damage by traffic shall be repaired at the expense of the Contractor by loosening, reshaping and recompacting, use of necessary water and the addition of more aggregate material. 

The base course shall be sprinkled with, water prior to the placing of concrete so that it will be sufficiently moist (but not muddy or have free water standing on surface) when the concrete is deposited thereon and will not absorb moisture from the concrete. 

Surface course shall be in concrete Class C17 prepared and placed in accordance with the provisions of item 3.13. The concrete shall be deposited on the brick flat soling or compacted sand in successive batches for the full width between the both sides of the road or as per drawing. The amount of material deposited shall be sufficiently in excess of that required to form the pavement and to provide a small roll of concrete ahead of the screed for its full length. After being spread the concrete shall be consolidated and screened to the required thickness and profile. 

The strike-off shall be passed over the entire surface at least twice. A uniform roll or ridge of concrete at least 25mm above the finished pavement and 200mm in depth shall be maintained ahead of the strike-off for its entire length during the first trip. Excessive tampering resulting in bringing on excess of mortar to the surface will not be permitted. 
Proper slope of the pavement shall be maintained throughout the operation. 

Reinforcement in pavement shall be placed and secured as shown on the plans in accordance with the requirements of item 3.13. 

Construction and expansion joints shall be constructed exactly in accordance with the details shown on plans and with best workmanship and as per direction of the Engineer's representative. 

Extreme care shall be exercised in placing, compacting and finishing concrete at the joints to prevent displacement of the joints and to avoid the formation of honeycombs and voids. The concrete along the joints shall be thoroughly consolidated by the use of vibrators. 

As soon as the concrete is sufficiently hardened, the edges of the pavement, the longitudinal joints, the construction, and expansion joints shall be carefully executed as per drawing and direction and finished with an edging tool so that the radius shown on the plans is obtained. 

Curing and protection shall start as soon as newly-laid pavement is sufficiently, hardened and shall be continued for a period of at least 7 days. 

After hardening of concrete the joints shall be cleaned and filled with sand bituminous mastic as per instruction of the Engineer. In any case providing C.C/ R.C.C on existing BFS/HBB pavement, the BFS/HBB shall be cleaned of concrete, dirt, grass etc. and washed with clean water before pouring concrete. 

3.78.4 Method of Measurement
Measurement for payment shall be made as per items of bill of quantities. 
3.78.5 Basis of Payment
The amount of completed and accepted works measured as provided above shall be paid for at the contract unit price as per bill of quantities which payment shall constitute full compensation for furnishing, excavating, transporting, preparing, mixing, placing, compacting, finishing, curing all materials including making joints, joints filler, dowels, load transfer device, labours, supply of mastic, sand, bitumen, partex or spongy board during construction for joints, reinforcement, equipment and incidentals necessary to complete the works as per applicable plans. 

3.79 EXPANSION & ISOLATION JOINTS COVER WORK 

3.79.1 Description 

The item shall consist of providing expansion and isolation joints in roofs, walls, columns floors and elsewhere in accordance with applicable plans, and as per instruction of the Engineer. 

3.79.2 Construction Requirement of Joints Cover Work
Wall and floor expansion joint shall be provided with two strands of bitumen impregnated coir rope tightly wedged into place and covered on the exposed face with aluminium cover with snap-in clip as per drawing. 

Roof expansion joint shall be provided with sand bituminous mastic. Clean coarse sand (FM 2.5) shall be thoroughly mixed with hot bitumen in the ratio of 30kg of bitumen with 1Cum of sand and the resulting mastic, which still hot, shall be carefully poured and rammed into the full depth of the expansion joint as shown in drawing. The work shall be done when the contact surface is dry. When inserting mastic into place care shall be taken not to foul areas not designated for such application. In the event of fouling/damage the Contractor shall remove all traces of bitumen and repair all damages at his own expense and to the satisfactions of the Engineer. 

3.79.3 Method of Measurement
Joints shall be measured by the linear meter in place. 
3.79.4 Basis of Payment
The completed and accepted work, measured as provided above, shall be paid for at the contract unit prices per linear meter which price shall be full compensation for all materials, all labour, tool and incidentals necessary to complete the work. 

3.80 CLINKER PAVEMENT 

3.80.1 Description 

The work covered by this item shall consist of laying clinker tiles of approved quality and size with cement mortar (4:1) in floor/pavement in accordance with the specification. 

3.80.2 Construction Requirements
Materials shall meet requirements specified below and in the relevant sections of materials specifications. 

Clinker paving brick work in floor/ pavement with machine made ceramic pressed bricks of approved quality in cement mortar (1:4) on minimum 12mm thick cement mortar (1:4) including racking out joints, cutting the bricks to required size wherever necessary including high class flush pointing (1:2), cleaning, curing at least for 7 days etc. all complete as per drawing, specification and direction of the Engineer. (F.M. of sand 1.5). 

3.80.3 Method of Measurement
The work shall be measured in square meter of finished pavement as per bill of quantities. 

3.80.4 Basis of Payment
The amount of completed and accepted work measured as provided above shall be paid for at the contract unit price per sq. meter which payment shall constitute full compensation for furnishing all materials, equipment, transport, handling, storage, preparing, mixing, curing and all incidentals necessary to complete the work as per applicable plans. 

3.81 CLAY TILES WORK 

3.81.1 Description 

The work covered by this item shall consist of providing and laying clay pavers tiles on floor/roof slab as per manufacturer specification, drawings and direction of the Engineer. 

3.81.2 Materials 

Materials shall meet requirements specified below and in accordance with the specifications. 

Clay pavers tiles shall be 200 x 100 x 25 mm in size well-burnt clay tiles free from cracks and edges and surface flaws. 

The bedding mortar shall be 1:2 cement mortar. 
3.81.3 Installation Requirements
The tiles shall be soaked in water for at least 2 hours before laying. The floor on which the tile shall be applied shall be kept moistened for 2 hours also. The bedding mortar in 1:2 using medium sand (FM 1.5) shall be applied. The joints in tiles shall be minimum 5mm wide, kept clean for pointing and to be filled flush with cement mortar (1:2) unless other wise specified.
3.81.4 Measurement and Payment 
Measurement shall be made in square meter and paid at contract unit price mentioned in the bill of quantities inclusive of the preparation of underbed. 
3.82 CEMENT CONCRETE TILES WORKS FOR FLOORS, PAVEMENT AND SIDE WALKS 
3.82.1 Description 

The work covered by this item shall consist of providing and laying pre cast cement concrete tiles on floor slab, drive way, parking area or where necessary as per drawings and direction of the Engineer. 

3.82.2 Materials 
Materials shall meet requirement specified below and in accordance with the specifications. 

Cement tiles shall be a mixture of sand, cement and pigment. Size of tiles shall be 250 x 250 mm / 300 x 300 mm / 400 x 400 mm. They are 24mm thick and weight 55 kg/sqm. 

The bedding mortar shall be 1:2 cement mortar. 

3.82.3 Installation Requirements
The tiles shall be soaked in water for at least 2 hours before laying. The floor on which the tile shall be applied shall be kept-moistened for 2 hours also. The bedding mortar in 1:2 using medium sand (FM 1.5) shall be applied. The joints in tiles shall be minimum 5mm wide, kept clean for pointing and to be filled flush with cement mortar (1:2) unless other wise specified. 

3.82.4 Measurement and Payment
Measurement shall be made in square meter and paid at contract unit price mentioned in the bill of quantities inclusive of the preparation of underbed. 

3.83 LAYING OF CURB STONE 
3.83.1 Description 

The work covered by this item shall consist of providing and laying curb stone in sidewalks, driveways, road islands, garden paths, parking areas, etc. as per manufacturer specification, drawings and direction of the Engineer. 

3.83.2 Materials 

Materials shall meet requirements specified below and in accordance with the specifications. 

Curb stone shall be with concrete class C17
The mortar for joining shall be 1:2 cement mortar. 
3.83.3 Installation Requirements
Preparation of bed, laying and joining shall be as per manufacturer specification. 
3.83.4 Measurement and Payment
Measurement shall be made in liner meter and paid at contract unit price mentioned in the bill of quantities inclusive of the preparation of under bed. 

3.84 ANTI TERMITE WORKS 

3.84.1 Description 
The work covered by this item consists of protecting the building along with its surrounding from attack of termites. 
3.84.2 Materials 
Government registered chemicals popularly known as the infamous "Dirty Dozen''', which includes widely used material like Dieldrin, Heptachlor arc quite effective for anti-termite treatment. By use of Dieldrin, complete protection work for more than 30 years has been achieved in USA. But dieldrin is highly toxic and is responsible for environmental pollution. 

3.84.3 Application Method 

A. Site clearance 

There should be proper drainage of water in the site and any condition leading to the maintenance of high soil moisture around the building should be removed. The removal of all forms of wood, roots, stumps, logs and other debris should be done. 

B. Preparation Heptachlor/ Dieldrin Mixture for Treatment 
Add 1 kg of powdered Heptachlor 40 W.P in 79 liters of pure water or 1 liters of dieldrin 20 E.C. in 39 liters of pure water and mix thoroughly with a stick. For other equivalent registered product, mix according to the manufacturer's instruction. 

C. Termite Mound Treatment 

The termite mound found in the plinth area should be destroyed by pouring into the mounds at several places, after breaking open the earthen structure, and making holes with crowbars, at the rate of approximately 4 liters of emulsion per cubic meter of mound. The concentration by weight percent for Heptachlor, Chlordane is 0.5. 

D. Disturbance 

Once formed, treated soil barriers shall not be disturbed. If, by chance, treated soil barriers are disturbed or required to be disturbed, those should again be treated with similar dose before foundation wall or floor is laid. 

E. Overall Foundation Treatment 

Step-1:
After the foundation has been properly excavated & dressed and when the soil is fairly dry, apply the prepared mixture of chemicals to the sides and bottom of the foundation trenches at the rate of 5 liters per sqm. Treatment should not be carried out when it is raining or when the soil is wet with rain of subsoil water. Lying of mass concrete should start when the chemical emulsion has been absorbed by the soil and the surface is quite dry. 

Step-2:
Anti termite chemical mixed water should be used in brick works in foundation. In this process, instead of using plain mixing water, use poisoned water (anti termite chemical mixed water described in B of Application Method) only while preparing cement sand mortar for building foundation wall below the ground level and up to plinth level. 
Step-3:

After the column foundation, wall foundations and retaining walls of the basement come up, the back fill in immediate contact with the foundation structure shall be treated at the rate of 15 liters per sqm of the vertical surface of the sub-structure for each side. If water is used for ramming the earth-fill, the chemical treatment shall be carried out after ramming operation is done by ridding the earth at 150mm centers close to the wall surface and spraying the chemical with the above doze. As earth is returned in layers, the treatment shall be carried out in similar stages. The chemical emulsion shall be directed towards the concrete or masonry surfaces of the columns and walls so that the earth in contact with these surfaces is well treated with the chemical. In the case of R.C.C framed structures with columns and plinth beams and RC.C basements, the treatment shall start at the depth of 500mm below ground level. From this depth the back-fill around the columns, beams and R.C.C basement walls shall be treated at the rate of 15 liters per sq. meter of the vertical surface. The other details of treatment shall be decorated as above. 

Step-4:

The hard-core or other sub-foundation materials should also be treated at the rate of 5 liters per sqm before the floor is laid. If the filled earth has been well rammed and the surface does not allow the emulsion to seep through, holes upto 50 to 75mm deep at 150mm centers both ways may be made with crow bars on the surface to facilitate saturation of the soil with crow bars on the surface to facilitate saturation of the soil with the chemical emulsion. 

Special care shall be taken to establish continuity after vertical chemical barrier on inner wall surfaces from ground level upto the level of the filled earth/ sand surfaces. 

Where water pipes, drains and other services emerge from the soil, the surrounding soil should be well soaked with emulsified mixture. Electricity cable should be enclosed in metal or PVC conduit and this should be surrounded by emulsion treated concrete or sand cement. Where pipes penetrate through walls or floors, the gap between the pipe and the structure should be sealed with emulsion treated Sand-Cement Mortar. The fitting of Termite shields to pipes is useful especially in preventing the Termites using popes as bridges to gain entry. 

Safety Measures 

· When using anti termite chemical, keep all children and animals away form the area where treatment is to be carried out.
· In handling concentrated emulsions or liquid, take care to avoid splashing the liquid on to the skin or clothing. Try to use face shield and PVC gloves if possible. 

If accidentally splashed, wash the skin well with soap and water immediately. DO NOT SCRUB. Change clothing if necessary and wash soiled clothing with soap. Eves affected by splashing, should be immediately well washed with water for at least 15 minutes and consult a doctor immediately. 

· Wash well with soap and water after using the chemicals, especially before eating, smoking or drinking. Use clean clothing and PVC footwear, and change them whenever contaminated.
· Where the chemical is being used, never eat or drink near by. Either removes all foodstuffs away from the place that is being treated or makes certain that the chemical do not come in contract with food or drinking water. Never store the chemicals or the emulsions in bottles in such a way that they can be drunk accidentally.
· After use, wash all equipment including spade, korai, karni etc. and lock up all unused material. All used containers and empty cans should also be well washed. Flush away any washing from drains or troughs with plenty of water to prevent animals drinking contaminated water. 

· DO NOT suck or blow in square meter complete in place. 
3.84.4 Method of Measurement
The unit price shall be in square meter complete in place. 
3.84.5 Basis of Payment
Payment shall be made at the contract unit price per square meter of completed and accepted work which price shall constitute full compensation for furnishing, storing, transporting, preparing, spraying, labor, tools and equipment, overhead, profit, taxes, VAT and all incidentals necessary to complete the item. 

3.85 ROOF TRUSS 
3.85.1 Description 

The work under this item shall consist of supplying and fabrication of Mild steel sections, as per design and drawing for roof truss including hoisting, fitting & fixing in position with bolts and nuts or rivets or welded and providing two coats of anticorrosive paint over a prime coat of red oxide paint, including using anchor bolts with nut embedded in structure, scaffolding etc. all complete per drawing and direction of the Engineer. 

3.85.2 Method of Measurement
This item shall be measured in metric tonne for solid steel section only. 
3.85.3 Basis of Payment
Payment shall be made of completed & accepted works in metric ton including supply of all materials, labour and equipment, scaffolding etc. complete at contract unit price mentioned in the bill of quantities. 
3.86 C.I. SHEET ROOFING 
3.86.1 Description 
The work covered under this item shall consist of supplying & fitting fixing 0.47mm thick McDonald Trimdek HI-Ten Zinc alume steel or equivalent roofing on steel frame with auxiliary fitting such as galvanized screw/J-hook with nut, Perlins limpet & bitumen washers, putty etc. complete as per direction, at all height. The strength of steel shall be 300 Mpa to 550 Mpa. 

3.86.2 Method of Measurement 

Measurement for payment shall be made in square meter. 

3.86.3 Basis of Payment
Payment shall be made of completed & accepted works in square meter actually covered surface including supply of all materials, labour, equipment, tools etc. complete at contract unit price mentioned in the bill of quantities. 

3.87 PROTECTION OF VERTICAL CUT 
3.87.1 Description 

Protection work as per approved design and drawing of vertical cut of foundation pit up to required depth and area with sheet piling and/or any other standard method approved by the Engineer. 

The contractor may follow the design, drawing and procedure supplied by the Consultant for protection works or he will use with approval of the Engineer, his own method, design and procedure for protecting vertical cuts and to maintain it throughout the construction period up to ground floor. The contractor will submit his design for vertical cut protection to the Engineer for approval. But the approval by the Engineer of his design will not relieve him from his responsibility. 

The protective work should be done in such a way, the construction of foundation raft or basement will not be obstructed by these protective measures. 

3.87.2 Method of Measurement
The work of vertical protection with sheet piling or any others means will be paid at the contract unit price per sqm of projected vertical surface of excavated area. The area for payment will be restricted between the existing and excavated ground level. No payment shall be made for the protection below the excavated ground level or above the existing ground level if any. The unit cost shall include cost of all materials, labour, hire charge of equipment, incidentals etc. Salvaged or extracted materials will be properties of the contractor. 

3.88 DEWATERING 

3.88.1 Description 

The ground water table should be kept at least 1.5m below the lowest foundation level (approximately 7m below existing ground level). The contractor shall employ with approval of the Engineer, his own method and design for the dewatering and for maintaining it until the construction of the basement floor is complete. The contractor should submit his design and method for dewatering for the approval of the Engineer. But the approval by the Engineer will not relieve the contractor of his responsibility for the successful dewatering and maintaining it throughout the construction of basement floor. 

3.88.2 Method of Payment 
This item shall be paid for the satisfactory maintenance of the dewatering work and shall be paid per month basis and the rate per month shall be the full compensation, for all materials, labour, equipment, hire charge and incidental costs. 

3.89 WALL PANELING 

3.89.1 Description 

The work covered by this item shall consist of supplying, fitting, fixing wall paneling in the Auditorium or any other place as specified in the design and drawing. 

3.89.2 Materials
12mm thick partex bond of standard size and Gorjon wood frame. 
3.89.3 Construction Requirements
Before fixing the wall paneling, gorjon wood frame made of 50mm x 38mm size wood placed 600mm etc. both horizontally and vertically shall be fixed on wall. The gaps between the wooden frame shall be filled with glass wool insulation, over which the wood panel shall be fixed. The work shall include supply of all materials, fabrication, fixing complete in all respect. 

3.89.4 Method of Measurement
Measurement for payment shall be made in square meter of exposed surface. 
3.89.5 Basis of Payment
The amount of acceptable work shall be paid for at the contract unit price which payment shall constitute full compensation for furnishing all materials, labour, equipment, tools & plants, all expenses complete. 
3.90 SOUND INSULATION PANEL 

3.90.1 Description 

The work covered by this item shall consist of provided sound insulation panel at Auditorium back and sidewalls. 

3.90.2 Materials 

Rock wood, perforated partex board gorjon wood. 
3.90.3 Construction Requirements
Gorjon wood frame of standard size and spacing shall be fixed on wall. Perforated partex board shall be fixed on the frame and the gap between the wall and the board shall be filled with rock wool as per direction of the manufacturer. Chittagong teak wood decorative beads shall be fixed on the partex board and the exposed surface shall be finished with french polish. 

Paneling work for a part of the wall shall first be made for the approval of the Engineer. 

3.90.4 Measurement and Payment 
The item shall be measured in sqm of exposed surface and payment shall be made on the basis of unit price as fixed in the Bill of Quantities. 

3.91 ACOUSTIC DOOR 

3.91.1 Description 

The work covered by this item shall consist of supplying, fitting, fixing acoustic door to auditorium or any other place as stated in the drawing. 

3.91.2 Materials 

Teak wood, perforated alluminium sheet, rock wood etc. 

3.91.3 Construction Requirements
The door shall be well seasoned teak wood of two 13mm thick panel and 25mm thick rock wood sandwiched between the panels with 22 gauge perforated aluminium sheet fixed on teak shutter. Aluminium sheet shall be extruded aluminium imported from abroad. The work shall include all hardwires for the door including tower bolt, hinges, rubber gasket etc. The door shall be french polished. 

3.91.4 Method of Measurement and Payment
The door shall be measured in sqm of door leaf and payment shall be made for unit price as specified in the BOQ. 

3.92 ACOUSTIC PLASTER 

3.92.1 Description 

The work covered by this item shall consist of providing acoustic plaster on walls and ceilings as shown in the drawing. 

3.92.2 Material 

Cement, lime, sand mortar shall be in the proportion 1:1:5 with 5% rice husk added to it. 

3.92.3 Construction Requirements
The mortar prepared by mixing cement lime and sand with 5% rice husk shall be sprayed on the wall by machine sprayer. Before spraying the mortar, the surface shall be sound, clean, free from oil grease, loose materials, organic growths etc. The surface shall be repaired, it needed, to have a smooth surface and free of voids or projections. The mortar shall then be sprayed uniformly with appropriate applicator/ air pressure nozzle. 

3.92.4 Method of Measurement and Payment
Measurement shall be in sqm of the .finished area and payment shall be based on unit price which shall constitute full compensation for labour materials, equipment, taxes, VAT etc. and in eidental charges to complete the work. 

3.93 CLEARING AFTER COMPLETION 

The contractor shall thoroughly clean all work upon completion. Clean off all strains, marks, spots, and disfigurements from all works, touch up as required, clean all windows panes, remove all rubbish and debris from building and site and leave premises clean and tidy and fit for occupation in all respects and to the entire satisfaction of the Engineer. 

3.94 AS BUILD DRAWING 

The Contractor shall prepare as-built drawings for entire project after completion of construction, installation and all tests, and obtain approval from Owner/Consultant, and shall submit 3 (three) set of such as-built drawing to the Owner for keeping record. Minimum one computer soft-copy shall be accompanied with the as-built drawings. 
D. TESTS TO BE PERFORMED FOR CIVIL WORKS
TESTS FOR CIVIL WORKS
1. SAND

2. BRICKS

3. REINFORCEMENT

4. STONE CHIPS

5. CEMENT

6. CONCRETE
TEST TO BE PERFORMED

The following tests for the construction materials shall be performed. 

1. SAND 
At least two samples shall be tested for each consignment but not exceeding 275 cubic meters. 

a) FM 
b) Percentage of clay lump
c) Mica Content 

d) Organic Impurities
e) Material fiber than # 200 
2. BRICK 
At least 6 bricks to be tested for each consignment not exceeding 50,000 of brick. 

a) Unit weight
b) Compressive strength
c) Water absorption 

d) Dimensions (size and shape)
e) Efflorescence, if necessary (10 bricks) 

3. REINFORCEMENT 

Each set of sample shall consist of 3 (three) representation standard places of Deformed bar for each size for each consignment or as directed and shall be tested for the following properties: 

a) Yield or 0.2% Proof strength test
b) Ultimate tensile strength test 

c) Elongation
d) Bend test
e) Cross section area
f) Unit Weight/meter 

4. STONE CHIPS 

At least two samples shall be tested for each consignment but not exceeding 600cum. 

a) Gradation
b) Unit weight 

c) Specific Gravity 

d) Los Angeles Abrasion Test
e) Water absorption 

5. CEMENT 

At least 3 samples of cement shall be tested for each consignment but not exceeding 100 tons. 
a) Fineness 

b) Setting times 

c) Compressive strength 

d) 3, 7, 28 days 

6. CONCRETE 

For all concrete work at least 3 (three) sets of 3 (three) samples cylinder/cubes and for each days casting or for each 150 cum of concrete shall be preserved and tested to for 7 days and 28 days crushing strength. 

7. PVC STOPPERS 

a) Tension
b) Hardness
c) Specific Gravity 

8. Water 

Sulphat and chloride content 
9. PLACE OF TESTING 
All tests shall be performed in the BRTC of BUET or Laboratory of DDC or any other laboratory approved by the Engineer. 

10. COST OF TESTS 

The cost of making any test shall be borne by the Contractor if such test is clearly intended by or provided for in the specifications or Bill of quantities and is required to ascertain whether the design of and/ or quality of any finished or partially finished work is appropriate for the purposes which it was intended to fulfill and conforms to specifications. 
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