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Technical Specification Section 1: Employer’s Requirement

SECTION 1: EMPLOYER'SREQUIREMENT

Theemployer’srequirementsgiveninthissectionshallbereadinconjunctionwithTechnicalSpe
cificationsandConditionsofContract.

1.1 SECURITIES AND INSURANCES
1.1.1 Performance Security

The Contractor shall provide Performance Security in the required amount and
currencies from an  approved bank/financial institutions in accordance as per the
Conditions of Contract.

The Performance Security must be maintained and kept valid for the entire Project Period
(duration of construction a thereafter additional 1-Year Defect Liability Period (DLP), or as
explicitly instructed by the Engineer. The contractor is responsible for timely renewals of the
security if the project period is extended.

Payment for the "Performance Security Bank Commission" shall be reimbursed strictly as
per actuals. To claim this reimbursement, the Contractor must submit original, verifiable
bank receipts, statements, or invoices demonstrating the exact commission fee charged by
the approved bank/financial institution for issuing and maintaining the Performance Security.
Payment will be released from the Provisional Sum only upon the thorough verification and
approval of these financial documents by the Engineer.

1.1.2 Insurance of Works, Plants and Equipment

The Contractor shall insure the Works and all his plants and equipment against damages
and losses with an approved insurance agency/institution as stipulated in the Conditions of
Contract. The insurance coverage must remain valid continuously for the entire project
construction periodand the subsequent Defect Liability Period (DLP) until the final handover
of the project.

1.1.3 Insurance of Contractors Workmen and Employees

The Contractor shall insure all his employees and workmen against such liability as
stipulated in the Conditions of Contract. This insurance coverage must span the entire
project period and the DLP until the final handover of the project. The Contractor is required
to submit the original policy document to the Engineer within the stipulated date.

1.1.4 Third Party Insurance Policy

The Contractor shall obtain a Third-Party Insurance Policy as stipulated in the Conditions of
Contract from an approved insurance agencylinstitution in a form acceptable to the
Employer. This policy must explicitly cover all legal liabilities arising from the injury or death
of any third-party persons/public, as well as any loss or damage to third-party property
caused directly or indirectly by the execution of the works. This policy must remain active
and valid continuously throughout the entire project period and the Defect Liability Period
(DLP) until the final handover of the project.

1.1.5 Insurance of Employer’s Personnel

The Contractor shall insure all nominated personnel of the Employer, including the
Consultant's personnel, against such liability as stipulated in the Conditions of Contract. This
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insurance must cover the entire project period and the DLP until the final handover of the
project. The Contractor shall submit the original policy document to the Engineer within the
stipulated date.

1.1.6 Measurement and Payment

Only the cost of providing the Insurance Policies as described above shall be paid to the
Contractor as a lump sum amount, as provisioned in the Bill of Quantities (BOQ). Payment
shall be processed exclusively against the submission of the original insurance policies
along with the appropriate premium payment receipts, in a form acceptable to the Employer.

1.1.7 Other Provisional Items

All provisional items in the schedule shall be carried out at the discretion of the Engineer and
shall form part of the contract. In case, the provisional items are carried out by the
Contractor, the rates shall be settled as for extra items as stated in the conditions of
contract.

1.2 SITE SURVEYS, SETTING OUT AND DETAILING.
1.2.1 General Description and Existing Layouts

The Contractor shall be responsible for the true and proper setting-out of the works in
relation to the lines and levels of reference given by the Engineer or shown on the Drawings,
for the correctness of the position, levels, dimensions, and alignment of all parts of the
works, and for the provision of all necessary instruments, appliances, and labor used in
connection therewith. The Contractor shall carry out a detailed route alignment survey of the
site in advance of the commencement of construction work and supply full details to the
Engineer. All setting out and leveling shall be based on permanent Benchmarks provided by
the Employer/Engineer.

Before commencing operations on any section of the works, the Contractor shall survey all
existing details in that section, in plan and in level, and shall plot the results in such detail
and to such scales as shall be to the satisfaction of the Engineer. These survey plots shall
be supplied to the Engineer at least four weeks before the intended commencement of
construction on the section. Unless otherwise instructed, the detailed survey plots will be
supplied in 1:200 scales both as soft and color hard copies.

Horizontal control lines shall be marked out by pegs at intervals of not more than 20m, and
the lines traversed with a theodolite by steel band or by any other method acceptable to the
Engineer. The alignments established shall be referenced by pegs offset at suitable
distances on each side of the horizontal control lines. These offset pegs shall be painted in a
conspicuous color. Cross-sections of the existing ground and of the ground after completion
of earthworks shall be taken at intervals not exceeding 20m along the horizontal control lines
in an approved manner and submitted in both soft and color hard copies.

1.2.2 Verification of Initial Survey Data and Benchmarks

During the period of commencement of works, the Contractor shall resurvey the Base Lines,
Traverse Points, and Benchmarks, and confirm the coordinates and levels of the stations.
The Contractor shall immediately notify the Engineer of any discrepancies and shall agree
with the Engineer on any amended values to be used during the contract, including
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replacements for any stations missing from the original survey.

As the work proceeds, the Contractor shall establish, at suitable locations, substantial
permanent benchmarks, clear of the works, from which all subsequent setting out and
leveling shall be carried out. The locations of the benchmarks shall be agreed upon with the
Engineer before they are established. Benchmarks shall be constructed in class 20/20
concrete, with minimum dimensions of 0.3m x 0.3m, the upper surface being approximately
50mm above ground level. A 20mm diameter mild steel rod, not less than 300mm in length,
shall be cast into the concrete so that it projects about 10mm above the center of the
surface. The concrete surface shall be clearly engraved with the reference number of the
benchmark. The coordinates and level of each benchmark shall be determined in meters to
3 decimal places.The Contractor shall check coordinates and levels of benchmarks at
monthly intervals and immediately notify the Engineer of any discrepancies. The Contractor
shall check, replace, and supplement as necessary the station points and agree on any
revised or additional station details with the Engineer. All stations and reference points shall
be clearly marked and protected to the satisfaction of the Engineer.

1.2.3 Assistance to the Engineer

The Contractor shall provide the Engineer with all necessary assistance for checking the
setting out, agreement of levels, and any other survey or measurement which the Engineer
needs to carry out in connection with the contract during the entire period of the contract.
Such assistance shall include:
a) Provision of suitably qualified surveyors to work under the direction of the Engineer
as required.
b) Provision of all necessary support for these surveyors including assistants,
chainmen, labor, hand tools, pegs, and materials.
c) Provision of survey equipment (Precision automatic levels, Total Station/Theodolite,
and distomat) as required by the Engineer for survey works.
1.2.4 Working and Shop Drawings

The drawings issued with these Tender Documents are Tender Drawings, prepared to give a
comprehensive idea of the works. These may be modified, expanded, or replaced
subsequent to the opening of the tender. The finalized drawings, together with any modified
drawings signed and made part of the contract, will be called Construction Drawings. Any
questions or alterations affecting the requirements shall be submitted in writing to the
Engineer for review.

The lines indicated on the Construction Drawings denoting locations of existing utilities or
services are approximate. The Contractor must confirm the exact location of the utilities in
consultation with relevant authorities and receive approval. The locations, layouts, and
scope of works may be altered, and the Contractor shall not be entitled to any claim for such
alterations over and above the measured works at tendered rates, except in accordance with
the Conditions of Contract.

The Construction Drawings shall be supplemented by working or shop drawings prepared by
the Contractor. The Contractor shall prepare alignment survey drawings as part of the
working drawings as soon as work commences. Existing ground levels shall be taken at
intervals not exceeding 10m. Information related to all existing structures, obstructions, and
services must be located in the survey drawing.



Technical Specification Section 1: Employer’s Requirement

Plans of the alignment showing the location of proposed alignments, the width of the right of
way, existing services, obstructions, and edges of existing carriageways/pathways shall all
be presented in Working Drawings before commencing work. The drawing shall clearly
indicate the location of plot boundary walls. The existing services, as determined by site
excavation, should also be marked up on these plans.

The shop drawings shall include, but not be limited to:
a) General layout drawings for equipment and like items as deemed necessary by the
Engineer.
b) Detailed layout drawings of all roads, drainages, and structures to be built.
c) Specific chainages and information to illustrate in detail the arrangement and
integration of the various sections of the works.

All drawings shall be computerized and submitted both in color hard copy and digital data.
Working drawings and documents shall be made available in sufficient time to maintain the
Programme of Work. Delays due to a lack of approvals for working/shop drawings are the
Contractor's risk, and no compensation shall be claimed.

To facilitate this, the Contractor shall employ two (2) Engineers and two (2) AutoCAD
Technicians. These staff members shall have not less than five years of experience
specifically for the planning and preparation of working drawings, and their qualifications
must be approved by the Engineer. The Contractor shall also provide, as part of the site
mobilization, the latest model computers and software together with a new A3 size color
printer. The Engineer shall have access to this computer. If the Contractor fails to mobilize
such staff and equipment, the Engineer reserves the right to mobilize the necessary staff
and deduct the cost from any money due to the Contractor.

1.2.5 Approvals of Working Drawings, Materials, and Construction (RFA)

The Contractor shall liaise with the Engineer for the period required for any approval, which
shall be a maximum of two weeks.

Procedure for review of drawings: The Engineer shall mark up the drawing in yellow
(showing acceptance) and red (showing requirement for revision). The Contractor shall
revise the red portions and round them off in green color to demonstrate compliance. On
resubmission, the Engineer shall check the revisions and mark them in yellow to approve the
drawing. Approved drawings shall be filed for future reference.

Material and Equipment Ordering: The Contractor shall ensure all ordered items can be
accommodated in the positions shown. No materials or equipment shall be ordered, nor
construction commenced, until approval is obtained. The Contractor is deemed to have a full
understanding of the Engineer’s design intents. No claim regarding a lack of knowledge will
be admissible.

Request for Approvals (RFA) for Materials: The Contractor shall submit RFAs for all
materials early in the contract period. The request must comprise the reference to the BoQ
item, specification clause, source details, and supplier specifications. The Contractor shall
submit samples prior to approval if requested. The Engineer shall generally give
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comments/approval within 15 days of RFA submission.

Request for Approval for Construction: The Contractor shall submit an RFA prior to
commencing any construction works for specific stretches of roads, drainages, or structures.
Each stage of construction shall be approved by the Engineer prior to and after completion.
The RFA must be accompanied by a copy of the approved working drawing for that location.
1.2.6 As-Built Drawings

The Contractor shall prepare and submit as-built drawings for approval immediately upon the
completion of roads, drainages, and all structures. These shall be developed from the
approved working drawings and must show the exact plan, profile, and structural details. The
final as Built drawings (after incorporating Engineer-approved corrections) shall be submitted
in soft and color hard copies with the final IP or before taking Final Completion Certificate.
The as-built drawings must also be included in every monthly progress report and interim
payment request submitted by the Contractor.

1.2.7 SoillnvestigationandReport

A soil investigation has been undertaken during the Design phase. However, in case
additional investigations are required during construction the Contractor shall be advised of
such requirement and the Contractor shall promptly carry out such investigations as advised
by the Engineer.

1.3 LABORATORY TESTING AND LABORATORY BUILDING
1.3.1 General Requirement and Scope

The Contractor shall provide, equip, and maintain a site laboratory within 25 days after
signing the Agreement and maintain it continuously until the Contract period expires. The
laboratory shall be established at any one of the sites chosen by the Engineer, where the
tests for all relevant sites shall be processed.

a) The laboratory building and equipment shall be used exclusively for material testing
and shall, together with all equipment, samples, and records, be open to inspection
by the Engineer during all working hours.

b) The provision of laboratory facilities on site shall in no way relieve the Contractor of
the responsibility for providing additional laboratory space and testing equipment as
necessary to control materials at mixing plants and elsewhere to fulfill obligations
under the Contract.

c) The testing of the works by the Engineer in no way absolves the Contractor from their
responsibility to carry out their own testing of the quality of works and materials used.

d) The Contractor shall use an approved material testing laboratory for testing required
by thesespecifications at his cost. An on-site laboratory staffed by qualified personnel
may also be providedandusedifallowedbytheEngineer.

e) The name and qualifications of independent testing laboratories shall be submitted to
Engineer forapproval no less than thirty calendar days prior to the date the
laboratories are to be used. Onceapproved, dismissal and replacement of the
approved independent testing laboratory shall
requirewrittenauthorizationbytheEngineer.

f) The Contractor shall be responsible for the sampling, curing, and transport to the
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laboratories of allmaterials for testing, and all testing costs including laboratory fees,
and/or all costs in running theon-sitelaboratory,i.e.,chemicals,reagents,andothertest
consumables, staff,andutilities.

1.3.2 Utilization of Existing P1 Project Laboratory

The main testing laboratory has been established under the P1 project. The Contractor shall
utilize the existing testing machines from the P1 project (such as the Compressive Strength
Testing Machine and other equipment’s installed) to assure the quality of the materials and
works.

1.3.3 Laboratory Building and Facilities

The Contractor shall furnish, equip, keep clean, and maintain a weatherproof laboratory
building to the satisfaction of the Engineer.
1.3.4 Ownership

Unless otherwise stated in the contract the ownership of all laboratories and equipment
shallreverttotheContractor.
1.3.5 Attendance

The Contractor shall keep the Laboratories in a well maintained, clean and habitable
conditionuntil issue of taking over certificate for the completed works. The Contractor shall
provide alltools, consumable items for testing and all the assistance as may be required by
the Engineerandhisstafffor measuringandchecking theworks.

1.3.6 Staffing Requirements

The laboratory shall be adequately staffed by the Contractor with materials technicians and
assistants so that no interruption or unnecessary delay occurs to construction activities due
to delays in sampling or testing.

a) Contractor’s Materials Engineer / Senior Lab Technician: The Contractor shall
provide a full-time Senior Lab Technician/Materials Engineer responsible for the day-
to-day activities of the laboratory and for site testing. This individual shall have not
less than five years of experience in a soil test laboratory (including the testing of
earthworks and concrete for structures) and shall be fully conversant with the testing
of materials as per the latest Indian Standards. The CV, detailing experience and
qualifications, must be submitted to the Engineer for approval. They shall report
directly and solely to the Engineer or designated staff.

b) Lab Assistant. The Contractor shall provide at least one qualified Lab Assistant to
support testing operations.

1.3.7 Equipment and Field Apparatus

The Contractor shall independently provide all necessary field-testing apparatus in working
condition, along with the materials required for tests.

At the commencement of the Contract, the Contractor shall submit a detailed list of the
equipment proposed for provision, showing each item's type, model, serial number,

manufacturer’'s name, and year of manufacture for the Engineer’s approval.

List of Equipment’s Required
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S. N | Description Quantity | Unit
A General
1 Weigh Balance
i Platform balance 300 kg 1 Set
. Electronic Balance Model CH30R11 30kgx5gm OHAUS or 1 Set
Equivalent
i Electronic Balance Model CH30R11 20 kg0.5gm OHAUS or 1 Set
Equivalent
v Electronic Balance Model CT6000 Capacity 6010x0.5gm OHAUS or 1 Set
Equivalent
v Electronic Balance Model NDB110 Capacity 2100x0.1gm OHAUS or 1 Set
Equivalent
2 Waterbath Serological 2 rack electric as per IS 6593 1 Set
3 Thermometer
i Mercury Thermometer 250°C 2 Set
i Dial Thermometer 400°C 2 Set
iii Gun Thermometer 250°C 2 Set
iv Mercury Thermometer 50°C 2 Set
v Wet and Dry Thermometer 1 Set
4 Stopwatch 1/5 sec Accuracy 1 Set
5 Glassware: Containers and small tools including
6 Enamel Coated Gl Trays
i 300x300x75 6 Set
ii 400x400x75 6 Set
iii 600x600x75 6 Set
7 Aluminum Moisture Container 75x50mm 50 Set
8 Rubber Mallet 1 Set
9 Aggregate Steel Scoop (690*300*100mm) 2 Set
10 Aluminium Scoop (125*200*75mm) 1 Set
11 Guaging Trowel 2 Set
12 S.S Bowlb 2 Lit 2 Set
13 Volumetric Flasks
1000ml 2 Set
500ml 2 Set
250ml 2 Set
14 Measuring Cylinders
1000ml 2 Set
500ml 2 Set
250ml 2 Set
15 Beakers
1000ml 2 Set
500ml 2 Set
250ml 3 Set
16 Vernier Caliper 150mm 1 Set
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S. N | Description Quantity | Unit
17 Steel Ruler 300mm 1 Set
18 Pairs of heat resistant Aesbestos handgloves 4 Set
19 Set of sampling tools all materials 1 Set
20 Set of crowbars, pick and spade 2 Set
21 Gl Sieve 450mm dia Size per IS 462 with lid and pan
75 mm 1 Set
63 mm 1 Set
50 mm 1 Set
45mm 1 set
37.50 mm 1 Set
31.50 mm 1 Set
26.5 mm 1 Set
22.4mm 1 Set
20 mm 1 Set
19 mm 1 Set
13.2 mm 1 Set
12.50 mm 1 Set
9.50 mm 1 Set
6.30 mm 1 Set
5.6 mm 1 set
4.75 mm 1 Set
Lid and pan set 1 Set
22 Brass Sieve 200mm dia Size(1S460 or BS 410)
4.75 mm 1 Set
2.80 mm 1 Set
2.36 mm 1 Set
2.00 mm 1 Set
1.18 mm 1 Set
600 micro 1 Set
425 micro 1 Set
300 micro 1 Set
150 micro 1 Set
0.71 micro 1 Set
0.09 micron 1 Set
0.075 micron 1 Set
Lid and pan set 1 Set
23 Specific Gravity Bottle 100ml 2 Set
24 Steel Bow! 750ml 5 pic.
B Soil Test & Aggregate Test (Soil,sub-Base,Base)
1 Organic Content testing kit (set) 1 Set
2 Sodium Sulfate 5 kg




Technical Specification Section 1: Employer’s Requirement

S. N | Description Quantity | Unit
Modified AASHTO Compaction apparatus as per IS 2720 (part8) or
3 heavy compaction, complete with collar, base plate and hammer with | 1 Set
all other accessories
i Compaction Mould 150mm 1 Set
ii Sample Splitters (Riffle boxes) 50 mm 1 Set
iii Scraper Tool 1 no
4 Liquid limit & Plastic Limit device with grooving tools As Per IS 2720 | 1 Set
i Glass Plate 400x600x6mm 1 Set
ii Spatulas 200mm 1 Set
iii Evaporating Disc 150mm 1 Set
5 Sand Pouring Apparatus 150mm AS Per IS 2720 part 28 1 Set
i Standard sand(Zone I,11,1II) 9 Bags
i Wash Bottle 2 Set
CBR Test Apparatus With Proving ring 10kn & 25kn as per IS 2720
6 part 16, electrically operated with speed control with all complete | 1 Set
accessories
i Dial gauges 25 mm travel 0.01 mm/ division 1 Set
ii Annular Weight 2.5kg 1 Set
iii Central Hole Weight 2.5kg 1 Set
iv CBR Mould 150mm 9 Set
v Perforated Plate Brass 1 Set
Vi Spacer Disc 1 Set
vii Tripod 1 Set
viii Rammer 4.89 kg 1 Set
7 Sand equivalent test set, complete with graduate plastic cylinder, 1 Set
manual or mechanical shaker and stock solution IS 2720 Part 37
8 Filter Paper(150mm Dia) 10 pkt.
C Cement & Concrete Test
1 Slump Test Apparatus BS 1881 Part 102 2 Set
2 Cube Mould 150mm 24 Set
3 MortarCube Mould 70.7 mm 24 Set
4 Light weight Hammer Test 1 Set
5 Rubber Hammer For Concrete cube Moulding 6 Set
Tool kit Box (195*240*435)Stianless Steel Materials Made including
6 6-22mm .combination set 12 inch.sliding wrench 8 inch pllgr 5*6 1 Set
screw driver,allen key set and other necessary accessories all
complete set
D Bitumen & Asphalt Test
1 Standared spray trays For Tray test Prime & Tack Coat 12 Set
2 Camber board and spirit level 1 Set

The list of equipment might be added or modified as per field condition and as per
Employer/Engineer’s instruction.
1.3.8 Testing Procedures and Standards
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The Contractor shall arrange and carry out the tests of materials to be used in the Works or
any other tests deemed necessary by the Engineer.

a) Standards: All tests shall be performed in strict accordance with the appropriate
NS,IS or other standards as approved by the Engineer.

b) External Testing: Tests that cannot be carried out at the site laboratory or the P1
laboratory must be done in a recognized and well-established external laboratory
approved by the Engineer. If external testing is required, the Contractor must obtain
approval for the external laboratory within 15 days of the commencement of the
Contract.

1.3.9 Samples and Approvals

The Contractor shall submit samples of all materials and goods for inclusion in the works to
the Engineer promptly to avoid delays.Only materials approved by the Engineer and meeting
the specified standards may be ordered for supply.

All executed work shall be of equal standard in all respects to the approved samples. The
Engineer retains the right to reject any work that does not comply with the approved
samples.

1.3.10 Third partylnspection

The contractor shall carry out the third-party inspection for the materials export from others
country than Nepal like Bitumen, any other materials like tensile shed roofing materials,
electrical items, etc.

1.3.11 Measurement and Payment

Payment and cost allocations for the site laboratory and testing shall be handled as follows:

a) Bill of Quantities (BoQ) Payments: Payment under the BoQ is strictly limited to the
rental fee for the site lab office, the remuneration for one Senior Lab Technician, one
Lab Assistant, and the depreciation cost for field-testing apparatus and equipment.
Payment for these specified provisions will be made proportionately based on the
progress of the work.

b) Contractor's Costs: All other costs shall be borne entirely by the Contractor, including
but not limited to:

c) The operation and maintenance (excluding BoQ-covered depreciation) of all field-
testing apparatus and equipment.

d) Transporting testing materials and samples from any site to the laboratory.

e) Any external testing required at independent laboratories (unless explicitly stated
otherwise in the BoQ).

f) Additional testing facilities or space required at mixing plants.

g) Demobilization and site reinstatement upon project completion

1.4 ACCOMMODATION OF PUBLIC ACCESS, TRAFFIC AND SITE SAFETY
1.4.1 Scope

This Clause covers the construction and maintenance of the necessary detours, diversions,
temporary pathways, barricades, and signs, and everything necessary for the safe and easy
passage of all public traffic (including pedestrians, park visitors, and local vehicular traffic)

10



Technical Specification Section 1: Employer’s Requirement

during the construction period, as well as the removal of diversions as they become
redundant, including bringing the area back to its original condition.

The Contractor shall take all necessary precautions regarding safety at the construction site.
The Contractor shall strictly adhere to the stipulations of the latest applicable national safety
codes, including the “SAFETY AT ROAD WORKS: A Code of Practice for Signing at Road
Works” published by the Department of Roads, adapting these guidelines as necessary to
ensure strict pedestrian and visitor safety within the construction area.

1.4.2 General Requirements

The Contractor shall always carry out works within the river corridor in a manner creating the
least possible interference to the flow of pedestrian and vehicular traffic. For all works
involving improvements to existing trails, access roads, or public areas, the Contractor shall
provide and maintain a passage for users either along a part of the existing route under
improvement, or along a temporary diversion constructed close to the worksite. The
Contractor shall take prior approval from the Engineer regarding access arrangements
during construction.

The Contractor may be allowed to stop access temporarily for safety critical works. The
period of such closure shall be as agreed by the Engineer at least 14 days in advance, to
enable the Engineer to issue the relevant public notices.

1.4.3 Temporary Diversions

1.4.3.1 ProvisionsofDiversions

Where some portions of the existing road cannot be used by through traffic, diversions as
may berequiredtodeviatetrafficfromsuchportionsshallbeconstructed.
1.4.3.2 Survey Beacons and Monuments

Diversions shall be constructed so as not to damage or displace trigonometrical survey
beaconsand road monuments. In exceptional caseswhere this isnot possible, arrangements
shall bemade to have survey beacons suitably referenced before they are displaced and
relocatedafterthe completionofthework.

1.4.3.3 Access to Properties

Access to properties which fall within or adjoining the area over which work is being carried
outshallbeprovidedinthe mannerasexistedbeforethestartofthework.
1.4.3.4 Temporary Works

Ifdiversionsareprovided,they shallincludetheconstructionoftemporary
gates,gridgates,fences,drainageworks,andotherincidentalsconsidered necessary.
1.4.3.5 Public Services

Arrangements shall be made for the continuity of all public services such as power lines,
telephonelines,watermains, = sewerage,drainageetc.,ifthe  existingservicesare likelyto
beaffected.

1.4.3.6 Width of Diversions

Theusablewidthforaccommodationoftwo-waytrafficshallnotbelessthan6m.Wherediversions

11
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consist of two separate one-way lanes the minimum usable width of each lane shall notbe
lessthan3.5m.
1.4.3.7 Temporary Drainage Works

All necessary temporary drainage works required for proper surface run-off, such as side
drains,catchwaterdrains,temporarycross-drainage structures,etc.shallbeconstructed.
1.4.3.8 Earthworks for Diversion

Diversionsshallbe shaped andgraded making fulluse ofall material thatcan
besufficientmaterial cannot be obtained in this manner; material shall be imported from other
sources.
Wherenecessary,cuttingsshallbemadetoobtainasatisfactoryverticalalignment.Allnecessarycle
aringincluding theremoval ofall treesandstumpsshallbeperformed.

1.4.3.9 Maintenance of Diversions

Alldiversionsshallbemaintainedinasafeandsmoothtrafficablecondition.WWheneverrequiredthe
diversions shall be bladed by means of graders to provide a smooth riding surface free
ofcorrugations.Allpotholesshallbepromptlyrepaired.Diversionshallbewateredtokeepdowndust
from traffic and in order to facilitate the proper blading of the surface. All drainage works
shallbe maintainedingoodworking conditionandkeptunblocked.

1.4.3.10 Removal of Diversions

When ftraffic is routed permanently onto the new road following the completion of
construction, thediversions which are no longer required shall be removed and the ground
reinstated to its originalcondition.

1.4.4 Accommodation of Traffic Where the Route is Constructed in Half Widths

Whereby reason of difficult terrain or for any other reason, the construction of diversions is
not possible, the pathway or access road shall be constructed in half widths at a time. The
lengths of the half width for construction shall be kept to a minimum, with a provision for
users traveling in opposite directions to pass at frequent intervals. The works in one half
width of the route shall be so arranged that the public will have free one-way movement in
the other half during the construction period. That half of the route which is being used by
the public shall be maintained free of tripping hazards, corrugations, and potholes.

The Contractor shall ensure that the route is open and safe for users at night as per the
approval of the Engineer. Should the route not be in a safe condition for two-way passage
over the whole width at the end of each day’s work, the Contractor shall provide adequate
flagmen, signs, barriers, and lighting at his own cost to ensure a reasonably free flow of
access alternately in each direction. Materials and equipment stored on, or adjacent to the
existing route shall be so placed, and the work at all times shall be so conducted, as to
cause no obstruction or hazard to the traveling public.

1.4.5 Public Safety and Control

The Contractor shall provide, erect, and maintain such barricades, including signs, markings,
flags, lights, and flagmen as may be required for the information and protection of the public
approaching or passing through the section of the corridor under development. Barricades,
signs, and warning boards shall be provided in accordance with the relevant local codes and
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the Traffic Signs Manual published by the Department of Roads, adapted appropriately for
pedestrian park environments.

The barricades erected on either side of the construction zones close to the movement of
the public shall be of strong design to resist violation and clearly marked. On all approaches,
suitable regulatory and/or warning signs shall be installed for the guidance of park users and
vehicles. On each approach, at least two signs shall be placed.

Where applicable, steel or heavy-duty plastic drums may also be placed. These drums shall
be clearly visible, painted or sandblasted, and provided with retro-reflective tape strips (red
on the left-hand side facing oncoming traffic and white on the right-hand side as
appropriate). The minimum size of these tapes shall be 0.01 sq. m. The drums shall be
maintained in a clean and effective condition, and no stones or unapproved warning devices
shall be placed on top of them.

1.4.6 Measurement and Payment

Unless stated otherwise, no separate measurement and/or payment shall be made for all
materials and works required under this Clause. All costs in connection with the work
specified herein shall be included within other related items of the work in the Bill of
Quantities (BoQ).

1.5 SITESAFETYANDUTILITIES
1.5.1 SiteSafety

The Contractor shall ensure that the works are carried out in a safe manner, according to
internationally accepted guidelines on safe working procedures and to the satisfaction of the
Engineer.

To guarantee public safety from and around the work, the Contractor is responsible for the
complete implementation of Occupational Health and Safety Measures (OHS) including
Personal Protective Equipment (PPE) at Construction Sites, and the provision of a First aid
box and fire extinguisher at camp sites as per the instruction of the Engineer (covering
Campsite, Storage Site, and Construction Sites).

Protective Clothing and Equipment. The Contractor shall ensure that all personnel working
on site are supplied with the necessary protective clothing such as safety helmets, goggles,
face masks, earmuffs, gloves, and boots, depending on the operations being performed.
Throughout the period of the Contract, the Contractor shall provide safety helmets and high
reflectivity jackets to all Consultant’s/client staff and visitors.

Pedestrian and Structural Safety: While excavating roadside drainage along the road,
sufficiently strong and wide timber bridges or iron bridges shall be provided for pedestrian or
house members crossings. Suitable and sufficient scaffolds shall be provided and properly
maintained for all work that cannot safely be carried out from the ground or from part of the
structure or from a ladder.

13
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Road Serviceability: The Contractor shall carryout maintenance of the existing road to keep
the road serviceable throughout the contract period as per specification and instruction of the
Engineer.

1.5.2 Traffic Management

1.5.2.1 Scope

This Clause covers the construction and maintenance of the necessary detours and
diversions,barricades and signs, and everything necessary for the safe and easy passage of
all public trafficduring the construction period and also the removal ofdiversions as they
become redundantincluding bringinguptheareauseintoitsoriginal condition.

The Contractor shall take precaution regarding safety at road works. The Contractor shall
strictlyadhere to the stipulations of the latest publication of the document “SAFETY AT
ROAD WORKS:
ACodeofPracticeforSigningatRoadworks”publishedbythe TrafficEngineeringandSafetyUnitofth
eOrganizationandmanagementresponsibility.

1.5.2.2 General Requirements

TheContractorshallatalltimescarryoutworksontheroadinamannercreatingleastinterference  to
the flow of traffic. For all works involving improvements of the existing road, theContractor
shall provide and maintain a passage for traffic either along a part of the existingcarriageway
underimprovement, oralong atemporary diversion constructedclose tothe road.The
Contractor shall take prior approval of the Engineer regarding traffic arrangements
duringconstruction.

The Contractor may be allowed to stop traffic temporarily. The period of such closure shall
be asagreed by the Engineer at least 14 days in advance, to enable the Engineer to issue
the relevantnotices.

1.5.2.3 Temporary Diversions

1.5.2.3.1 Accommodation of Traffic Where the Road is Constructed in Half Widths

Whereby reason of difficult terrain or for any other reason, the construction of diversions is
notpossible, the road shall be constructed at the time. The lengths of the half width for
constructionshall be kept to a minimum, with a provision for traffic traveling in opposite
directions to pass atfrequent intervals. The works in one half width of the road shall be so
arranged that the traffic willhave free one-way movement in another half during construction
period. That half of theroadwhichisbeingusedfortraffic,shall
bemaintainedfreeofcorrugationsandpotholes.

Contractor shall ensure that the road is open for the traffic at night as per approval of
engineer.Should the road not be in a safe trafficable condition for two-way traffic over the
whole width, at theend of each day’s work the Contractor shall adequate flagmen, signs,
barriers, and the necessarystaffat hisown costtoensurea reasonablefree
flowoftrafficalternatelyineachdirection.

Materials and equipment stored on, or adjacent to the existing roadway shall be so placed
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and theworkat all timesshall beso conducted, asto causeno obstructionofthe traveling
publicandtraffic.
1.5.2.4 Traffic Safety and Control

The Contractor shall provide, erect and maintain such barricades, including signs, markings,
flags,lightsandflagmenasmayberequiredfortheinformationandprotectionoftrafficapproachingto
orpassing throughthe sectionofthe roadunderimprovementand/ordiversions.Barricades,traffic
signs and warning boards shall be provided as per the Traffic Signs Manual (Latest
Publication)publishedbytheconcerningUnitoftheDepartmentofRoads.

The barricades erected on either side of the carriageway/portion of the carriagewayclose
tomovement of traffic, shall be of strong design to resist violation, and be painted as per the
saidTraffic Sign Manual. On both sides, suitable regulatory and/or warning signs shall be
installed forthe guidance of the road users. On each approach, at least two signs shall be
put. The location ofthese signsshall be in accordancewiththe Code ofPractice published by
the Department ofRoads(LatestPublication).

In some locations steel drums may also be placed. These drums shall be white-washed,
blastedwith sand and provided with retro reflective tape strips, red on the left hand side
facing

oncomingtrafficandwhiteontherighthandsideasappropriate. Theminimumsizeofthesetapesshall
be 0.01 sq. m. The drums shall be maintained in a clean and effective condition and no
stones or anyotherwarningdeviceshallbe placedontopofthedrums.

In order to improve the general vehicular traffic condition and minimize the scale and extent
of disruption to public and commercial life, the Contractor shall provide all labour and
materials to construct and maintain temporary traffic diversions throughout the construction
activities. Plans for traffic diversion shall always be submitted to the Engineer and to the
traffic police for their prior approval.

Traffic Control Devices and Barriers: The Contractor shall supply and provide temporary
placement of Standard Traffic Cones with necessary ropes/ribbon for repetitive use within
the site including multiple handling and transportation and standard Traffic Control Device for
repetitive use within the site including handling and transportation during construction period
from one stretches/gang to another for total mentioned gang by maintaining spacing of
barriers not more than 1.5m c/c. The quoted rate includes relocating and reusing above
mentioned facilities at any location within the project area.

Deployment of Manpower: Barriers must be provided to all excavations for the safety of the
public. The Contractor is strictly responsible for providing and deploying required manpowers
for diverting and controlling traffic (1 md = 8 working hours). Flagmen must be used for all
items of plant for the safety of the operatives, supervision staff, and members of the public.

Public Notification: Sufficient written notice shall be given by the contractor to the residents
who may be affected by the excavation. To facilitate this, the Contractor is responsible for
printing brochures in Nepali for public information as per Traffic Management Plan and
instructed by the Engineer (paper size A4) and distributing to the people.
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1.5.2.4.1 Contents of a Typical Traffic Management Plan

TheTrafficManagementPlanproposedbythecontractorshall,asaminimum,includethefollowing
Incaseoftraffic restrictiononly:

e Drawing showing the extent of road stretch proposed to be worked on, with flow

direction width of carriageway.

e Drawing showing proposed layout of road restriction together with trench width and

access across RCC drain trench.

e Drawing showing sequence of activities: excavation, PCC work, form work,

concreting, cube sampling, testing, and backfilling together with dates

e Drawing showing locations of traffic signs alerting traffic restrictions In case of traffic

closure:
e Drawing showing extent of road stretch being closed.
e Drawing showing the roads along which traffic would be diverted.
e Drawing showing locations of traffic signs alerting traffic about diversion.
¢ Refer Condition of Contract for detail Traffic Management plan requirement.
1.5.3 Measurement and Payment

Unlessstatedotherwise,noseparatemeasurementand/orpaymentshallbemadeforallmaterials

and works required under this Clause. All costs in connection with the work specifiedherein

shall beincludedwith otherrelated itemsofthe workin the BillofQuantities.

1.5.4 UtilityServices
1.5.4.1 ContractortoestablishlocationofUltilities.

Before the Contractor proceeds with the Works in any given area, he is required to
establish the precise location of all services in that area. Existing service plans as provided
in the drawing volume are only approximate and may not be taken as an accurate
indication of the positions of all services. The contractor will therefore be required, acting in
strict co-operation with the Engineer, Municipality, and other concerned authorities, to
open up hand excavations at points to be agreed in order to establish the precise location
of the existing services. The asphalt or concrete pavement needs to be cut with asphalt
cutting machinery or concrete cutting machinery prior to deepening the trench.

1.5.4.2 Making allowance in Work Programme for location of utilities

The Contractor is required to make adequate allowance in his programming for this
process and may be required to adapt his programme to accommodate the service
protection and/or relocation works ordered as a result of these investigations. Within this
programming, the Contractor shall also provide payment for easements on the relocation
of government properties such as boundary walls, Chautara, and other government assets
as per the instruction of the Engineer.

1.5.4.3 Shifting of utilities

The utilities, especially house connections, drainage, and sewers, may have to be
dismantled and reinstated during the construction of road works. In such cases, the
contractor will make arrangements for temporarily discontinuing the house connection or
sewer line and make alternative arrangements for collecting and disposing of sewage from
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the blocked inspection chamber/manhole. In certain cases, the house connections or
sewers shall have to be dismantled to enable the construction of the road and shall be
reinstated later. The contractor is responsible for the provision of supplying, laying,
leveling, and jointing of water supply pipes, cutting existing water lines, and the
dismantling and reinstatement of the line to its initial state using suitable materials and
sizes. This complete work includes dismantling, cleaning of the area, temporary closure,
and providing all new fittings (Tee, Elbow, Bends, Sockets, Nipples, Flange Sets, Unions,
Valves, etc.) and required pipe pieces as instructed by the Engineer, encompassing all
costs of labour, materials, tools, equipment, and all lead and lift.

The utilities such as power cables and telecom cables shall be protected at site by the
contractor during excavation. Provisions are made for payment to statutory authorities for
repairing accidental damages or breakages to telecommunication, optical fiber, and
communication utilities during construction, which are reimbursable as per actuals.

For power utilities, the scope includes the provision for the supply, erection, and
commissioning of 11 m long PSC poles, complete with all necessary accessories and
insulators; installation of XLPE (covered) conductors, pin insulators, and associated line
materials; and the construction of a 4-wire 400V LV line on PSC poles. This includes the
dismantling of existing utilities, Low Tension (LT), and High Tension (HT) wires. Existing
poles that meet standard size and condition requirements shall be relocated and realigned
at the proposed site. All remaining, unusable, or surplus dismantled materials shall be
transported and handed over to the Nepal Electricity Authority's (NEA) designated storage
facility.

1.5.5 Access To Abutting Properties

For the duration of the works the Contractor shall at all times provide convenient access to
paths,steps, bridges or drives for all entrances to property abutting the site and
maintainthemclean,tidy,andfreefrommudor objectionablematter.

1.6 PROVISION OF TEMPORARY FACILITIES
1.6.1 Temporary Diversions of Utilities

If in the opinion of the Contractor it is necessary to make temporary diversions of services
inconnectionwiththeWorks,theContractorshallarrangewiththerelevantauthorityfortheconstructi
on ofdiversions.

The Contractor may at his own cost and subject to the approval of the authority concerned,
makesuch temporary diversions as may facilitate the carrying out of the Works.These
temporarydiversions shall be reinstated to the full satisfaction of the Engineer and the
relevant authority oncompletion oftheWorks.

1.6.2 Detours and Traffic Control

The Contractor shall programhis workin such away that, wherever the temporary closure
ofstreet sections to public thoroughfare cannot be avoided, the duration of traffic diversion
can bekept as short as possible.No streets shall be closed, and no detours shall be
introduced, and notraffic diverted until the Contractor's proposals have been approved by the
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Engineer and theappropriateGovernmentauthorities, suchasthe DepartmentofRoads.

Where work is to be carried out in public roads, the Contractor shall give notice to the
Engineersufficientlyinadvanceofthedateonwhichhewishestocommencesuchwork.

TheContractorshallberesponsibleforobtainingthepermissionoftheEngineer,RoadDepartment
and the Police for activities he intends to carry out in public roads.Two copies of
theContractor's proposals to the relevant authorities shall be submitted to the Engineer.One
copy ofall obtainedapprovalsshallbesubmittedtotheEngineer.

The Contractor'sattention isdrawn to the fact that processing of the documentation required
bythelocalauthoritiesprior to thecuttingofexistingpublicroadstakesapproximately

30days.DuringtheMonsoonperiod(JunetoAugust)noroadcuttingsarenormallyallowed.

Detours shall be selected in such a way that the inconvenience to the affected traffic as well
as totheinhabitantsoftheaffectedareasiskepttoaminimum.

The Contractor shall furnish, install and maintain at all times during the execution of the

Works allnecessary
trafficsigns,barricades,lights,signalsandothertrafficcontroldevices,includingflagging and other
means of guiding traffic through

theworkzone.Trafficcontrolshallbemanagedinaccordancewithprevailingrulesandregulations,a
ndwiththe approval and tothe satisfactionoftheEngineer.

AlldevicesmentionedaboveshallbeinconformitywiththerequirementsoftheRoadsDepartment.Al
| traffic signs and control devices to be furnished and installed by the Contractorshall be
approved by the Engineer for their location, position, visibility, adequacy and manner
ofuseunderspecificjobconditions.

All traffic control devices necessary for the initial stage ofconstruction shall be properly
placedand operational before any construction is allowed to startWhen work of a
progressive nature
isinvolved,thenecessarysignsshallbemovedconcurrentlywheretheyareneeded.If the Engineer
determines that proper provisions for safe traffic control are not being provided ormaintained,
he may restrict construction operations affected by such defective signs or devicesuntil such
provisions are established or maintained or may altogether order suspension of theWork
until a proper traffic control is achieved.In case of serious or willful disregard by
theContractor of the safety of the public or his employees, the Engineer may take necessary
steps torectify
thesituationanddeductthecostthereoffrommoniesdueorbecomingduetotheContractor. TheCont
ractorshall beresponsibleforallresultingdelays.

TheContractorshalldesignateorotherwiseemploypersonneltofurnishcontinuoussurveillanceoft
hetrafficcontroloperations.Thedesignatedpersonnelshallbeavailableday

andnighttorespondtocallsinvolvingdamagedueto vandalismor trafficaccidents.At sections
where traffic is in operation and when ordered by the Engineer, the movements of
theContractor's equipment fromone placeofworkto another shall be subject to traffic
control.During rush hours movement of larger vehicles, such as trucks, cranes, dumpers,etc.
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throughmain thoroughfare are not permitted by the police. Spillage resulting from hauling
operationsalongoracrosstheroadwayshallberemovedimmediatelyattheContractor'sexpense.

Thecostofdetoursandtrafficcontrolisdeemedtobeincludedintheratesforroadreinstatement.
1.6.3 Provision of Temporary Services

When the execution of the Works requires the temporary disconnection of existing public
utilities,the Contractor shall provide the affected userswith temporary services in at least the
samestandardastheoriginalservices.

For water supply he may install temporary lines or arrange for regular supply by
tankers.Theamountofwatertobe provided for the interruption period for a specific area shall
be
assessedbytheContractor.TheContractorshallsubmittotheEngineer,foritsapproval,therecomm
endedvolumeofwatertobeprovided.

WhenforcedtodisconnectexistingsewerstheContractorshallinstalltemporarypipesofadequate
size to carry off sewage from any private sewer facilities cut off by construction
work.Connectionsto temporarypipesshallbemade immediately by the Contractor upon cutting
offtheexistingfacility. Nosewageshallbeallowedto flow fromany severed facility upon
theground surface or into the trench excavation.Pipes used in temporary sewers may be
plastic orapproved flexiblematerial.

WhentheContractorisforcedtodisconnectpowerortelephoneconnectionstherelevantauthoritysh
allbeprovidedtemporaryconnectionsatthe Contractorsexpense.

UponcompletionofworktheContractorshall replaceall severedconnections,withtheassistance
oftheconcernedauthoritywhere necessary,and restore to operating order theexisting facilities.
1.6.4 Protection of Adjoining Property

1.6.4.1 Land

The Contractor shall control the movement of his crews and equipment on the working
easementincluding access routes approvedby the Engineer so asto minimize damage to
cropsand
propertyandshallendeavortoavoidmarringthelands.Rutsandscarsshallbeobliteratedanddamag
etoland shall be corrected, and the land shall be restored as closely as possible to its original
conditionsbeforefinaltaking-overoftheWorks.

The Contractor shall be responsible directly to the tenant / land owner for any excessive or
avoidabledamage to crops or lands resulting from his operations whether on lands adjacent
to right-of-way or onapproved access road and deductions
willbemadefrompaymentduetotheContractortocovertheamountofsuchexcessiveoravoidableda
mageif adequate compensation is not paid by theContractor,intheopinionofthe Engineer.
1.6.4.2 Buildings and other Structures

The Contractor shall be responsibleandtake all measuresinorder to protect
adjoiningpropertyincluding buildings, electrical and telephone poles, bridges and culverts,

19



Technical Specification Section 1: Employer’s Requirement

retaining walls,
compoundwallsandfences,andotherstructures.Priortothecommencementoftheactivities,theCo
ntractor shall assess the probability and extent of unavoidable damages, if any, to the
building and propertiesand submit his assessment to the Engineer. The Engineer may make
his own opinion and if requiredmay order arrangements for protection or repair of such likely
unavoidable damage in which event theContractorshallcompletetheactivities.

1.6.5 Reinstatement Upon Completion

Temporary facilities shall be provided by the Contractor, only for as long as required after
which heshall dismantle and remove the same from their place of use as speedily as
possible. Re-usablecomponentsshallbesafelystoredby theContractorinhisyard. The place of
use shall be cleared and reinstated immediately to at least the condition existing beforethe
temporaryfacilitieswereprovided,andtothesatisfaction oftheEngineer.

1.6.6 Measurement and Payment

Alltemporarydiversionsofutilitiesandtemporaryservicesrequiredforexecutionoftheworksshallbe
deemedtobeincludedinotheritemsoftheBOQandshallnotbeseparatelypaid.

1.7 COORDINATION WITH OTHER AUTHORITIES
1.7.1 Statutory Services

AsfaraspossibletheContractorshallacquainthimselfwiththeactuallocationofallexistingpublicutilit
iessuchas sewers, water mains, drains, cables for electricity, telephone lines,
lightingpoles,masts,etc.,beforecommencinganyactivitieslikelytoaffecttheexistingutilities. TheC
ontractorshallwiththeassistanceoftheEmployerobtainsuchinformationdirectlyfromtheresponsib
leauthoritiesasearlyaspossible.

1.7.2 Notices, Permits

Well in advance of the programmed start of any workwhich may affect traffic or any existing
utilitiesthe Contractor shall give advance notice to the respective authority indicating the
type, the exactlocation, the programmed starting time and the expected duration of the
activities and shall providewhatever particulars may be required by the authorities to issue
any required permits and make
allnecessaryarrangements.TheEmployerwillprovidewhateverassistancepossibletotheContrac
tortofacilitatethepermitprocedurewhich,however,willremainthesole
responsibilityoftheContractor.

1.7.3 Witnessing and Post-Construction Clearances

It is expected that the issue of these permits will be tied to the requirement that the work may
only becarried out in the presence of authorized inspectors from the authorities concerned.
Their job will
betowitnessandassessanydamageorinterferencewiththeirrespectiveutility. Shouldsuchdisturb
ances occur, it will be at their discretion to authorize either the Contractor to correct them or
toarrange forspecializedrepairsthroughtheirownpersonnel.

TheContractorshallbefullyresponsibleforallcostswhateverresultingfromavoidabledamagesofor
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interferencewithotherutilities.

Asproofthattheactivitiesinquestionhavebeencompletedtothesatisfactionoftheauthoritiesconcer
nedtheContractorshallsubmittotheEngineeruponrequestofficialpost-construction
clearancesissuedbytherespectiveauthorities.

1.7.4 Measurement and Payment

Unlessotherwise providedin the Contract, no separate measurementsand/orpayment
shallbemadeforallmaterialsandworksrequired.Allthecostassociatedwiththisclauseisdeemedto
be includedinthe itemratesof theBillofQuantities.

1.8 OTHERREQUIREMENTS
1.8.1 Co-operation

The Contractor shall establish full co-ordination with the officials of PIU, municipality and
the Consultants andextendco-operationtocompletework.
1.8.2 Recordsproceduresandreports

A work order book shall be maintained by the contractor at site/workshop for taking
instructions fromEmployer/Engineer or his representative. The Contractor shall maintain
records pertaining to
thequalityofinstallation/erectionworkandinspection,testing,compliancewithalltechnicalrequire
ments in respect of this entire works as described before. The Contractor shall submit
suchrecords to the Employer/Engineer after the completion of any particular work before
submitting thebill.All suchrecordsshallbeasverified andapprovedbytheEngineer.

1.8.3 Personnel

The contractorshalldepute  sufficient staffto carry out construction,installation,
themaintenance,and repair work efficiently and satisfactorily. In case of Joint Venture, the

Lead Partner shall
deploysuitablyqualifiedandexperiencedContractor’srepresentativebesidesnotlessthantwokey
professionalsresponsibletoperformoverall contractual

obligationsincludingbutnotlimitingtoprojectplanning, = management,andresourcemobilization
onbehalfofthecontractor.

The Contractor shall undertake to comply with applicable legislation and the code of labour
law
onmattersofhealth,hygieneandsafety,andshallassumeresponsibilityforworksrequiredintheeve
ntofanychangeinapplicableregulations.Thecontractorshallprovideallnecessarysuperintendenc
eduringtheexecutionofworksandduringmaintenance.TheContractor’sstaffshallincludeadequat
eandcompetentpersonswithprovensuitable,previousexperienceonsimilarcontracts to
supervise the works and sufficient skilled, semi-skilled and unskilled labour to
ensurecompletion of works in time. The Contractor shall not remove any representative or
skilledlabourfromthesitewithoutpriorapprovaloftheEngineerforthe proper fulfilling of the
contractors’obligationsunderthecontract. Thecontractororacompetentandauthorizedagentorre
presentative approved in writing by Employer based on qualification and experience to
befurnishedby thecontractor, whichapproval may atany time be withdrawn, is to be
constantly ontheworksandshall givehiswholetimetothesuperintendenceofthework.
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Thecontractor mustdemonstrateit shall deploy at site the Key personnel having the
requiredqualifications.
1.8.4 PublicAuthorities

The Contractor shall comply with all rules & regulations, bye laws and directivesgiven
fromtime to timeby any local or publicauthority in connection with thisworkand shall himself
pay feesor charges whichareleviableonhimwithoutany extracost.

1.8.5 SafetyofMaterialsSuppliedtoSite

The Contractor will be responsible for safety of the material supplied and kept in joint
custody of theemployer and the contractor till completion of contract. The Contractor shall at
his own expense arrangefor the safety of his labour / supervisor staff employed by him
directly or indirectly for performing the work,as per statutory requirement. The
Contractorshall report any accident or unusual occurrencewith theworkat site thattakeplaceto
employerimmediatelywith theaction,whichhemight havetaken.

1.8.6 AcquaintancewithSiteandWorkConditions

The Bidder shall study thesite and general conditionsin respect ofapproaches, labourers,
climate andthe data included in the tender documents and get it verified with actual
inspections of the site, beforesubmitting the tender. In case of doubt about any item or data
included in the tender,thesame shall begot clarifiedinpre-bid meeting. Oncethe tenderis
accepted,it shall be concluded that the
Contractorhasverifiedandmadehimselfconversantwithallthedetailsrequiredforcompletingthew
orkasstipulated conditionsandspecifications.

1.8.7 Project Information Boards

The Contractor shall provide and install a project information board at an approved location,
strictly following the instructions of the Consultant's Site Engineer. The board shall measure
1.80 m x 1.2 m and consist of a 5mm thick zinc-coated steel plate fixed to a MS pipe frame.
It must be securely mounted with appropriate foundation, with the installation encompassing
all necessary site works, including excavation, concreting for the post foundations, and
backfilling, all complete. Furthermore, the board shall be painted in an approved color and
prominently display the details of the contract in the exact format and wording directed by
the Engineer. This displayed information must explicitly include the proposed construction
works and details of the Employer, the Implementing Agency, the Contractor, the Consultant,
and any other project information as directed by the Consultant Engineer. All costs
associated with the provision, installation, and related site works for these boards shall be
covered and paid as per the respective item amount placed in the Bill of Quantities (BoQ).
1.8.8 Programmeofworks

a) In respect of the programme of works required under Clause 35 of the General
Conditions of Contract the following specific requirements shall apply: -

b) The Work Programme shall be prepared using software such as MS. Project or
Primavera.

c) The programme shall state the sequencing of work, the interrelationship between
elements of work, time taken for completion of different elements of work; it will also
show the histograms of plant and equipment and personnel
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d)

1.8.9

The works shall be programmed in such a way as to minimize disruption to public
traffic. Works shall not be carried out simultaneously over large areas of the site but
shall be sequenced so that all operations likely to cause disruption to public traffic
shall be undertaken and completed in discrete area before commencement of
operations in other areas.Works which, by their nature, will create disruption and / or
obstructions to vehicular or pedestrian traffic, such as pavement rehabilitation
ortrench — work shall be programmed to be undertaken in a continuous sequence of
events from the initial disruption until the restoration of access without and significant
delay between operations.

The programme submission shall be accompanied by outline traffic management
plans in sufficient detail to indicate to the Engineer that the Contractor has
considered this aspect of the work in his programme. Notwithstanding the above,
acceptance of the Contractor’'s programme will not in any way relieve of his
responsibilities for traffic management under Clause1.1.5 of this Employer's
Requirement.

The Contractor's Programme shall, in so far as it is practicable to do so, take into
consideration the commercial interest of individual shopkeepers e.g. operations
should not be sequenced so as to disrupt access to individual shops having only one
access from the road.

The Contractor's Programme of Works, submitted in accordance with Clause 35 of
the General Conditions of Contract, shall be subject to the approval of the Engineer
and of Employer. If the Contractor's programme, in the opinion of the
Engineer/Employer has not properly achieved the objectives of the programme, then
the Contractor shall be instructed to revise his Programme and the Contractor shall
revise the programme forthwith; for this reason, the Contractor is advised to liaise
closely with the Engineer during the production of his Programme.

In addition to the Works Programme required under Clause 35 of the General
Conditions of Contract, the Contractor shall produce individual programmes for each
element of the works likely to cause significant disruption to public and vehicular
traffic, for the approval of the Engineer and prior to commencement of the element of
the works, clearly showing the sequencing of construction operations is such a
manner as to minimize the duration of the disruption.

The Contractor shall note that different work in various parts of site by other
contractors may be in progress or may commence during the Contract Period. It will
be the Contractor’s responsibility to liaise with contractors on adjacent sites in order
to ensure the detail progress. The Contractor's Programme will be phased and will
make full allowance for the need for a co-operative timing with adjacent contractors.
MethodStatements

Immediately upon getting the Engineer’s approval for the work programme, the contractor
should submit method statements for construction of his chosen work fronts.
These method statements shall as a minimum describe the following.

a)
b)

Length of road proposed to be taken up

Equipment to be mobilized for excavation of road and the narrowness of the work
area.

The maximum width to be taken.

The material and size of base, sub-base course

The special requirements for effecting the excavation, such as cutting and filling.
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f) The special requirements for carting away the excavated material
g) The nearest location where the excavated material could be stored ready for reuse.
h) The duration of each task — excavation, cutting, backfilling, compaction, asphalt

concrete

i) The number of equipment and plant that will be deployed for working on the given
stretch.

i) The number and details of engineer, supervisory staff and skilled staff to be
deployed.

1.9 ENVIRONMENTAL MANAGEMENT AND MONITORING

Environmental Management Plan (EMP): The Contractor shall prepare and implement an
EMP, incorporating air dust control and other environmental mitigation measures throughout
the project duration. All environmental protection works shall comply with the prevalent laws,
regulations, and the Environmental Management Action Plan (EMAP).

Environmental Monitoring: The Contractor shall conduct periodic environmental monitoring
as instructed by the Engineer. This shall include testing for (a) Air Quality, (b) Noise level, (c)
Surface Water Quality, (d) Ground Water Quality, and (e) Soil Quality.

For the purposes of this Contract, the "environment" is defined as the surrounding area,
including both human and natural resources, that may be affected by the execution and
upon completion of the works. The Contractor shall take all necessary and reasonable
precautions to safeguard the environment throughout the duration of the construction works.

The Contractor shall strictly abide by all prevalent laws, rules, and regulations governing
pollution control and environmental protection. All operations shall be conducted in
accordance with the mitigation measures, guidelines, and monitoring requirements specified
in:

e The approved IEE Report (Initial Environmental Examination).

e The Project Environmental Monitoring Plan.
The Contractor shall be held solely and strictly responsible for the actions of their
employees, agents, and subcontractors. Any environmental damage or violation of the
aforementioned laws and guidelines caused by site personnel shall be rectified at the
Contractor's own expense, and the Contractor shall be liable for any associated legal or
regulatory penalties.

Environmentalprotection works,amongothers,shall alsoinclude thefollowing:
1.9.1 Borrow/QuarrySites

The Contractor shall obtain the permission of the Engineer before opening up any borrows
pits orquarries. Such borrow pits and quarries may be prohibited or restricted in dimensions
and depth by theEngineerwhere:

a) theymightaffectthestabilityorsafety oftheworksoradjacentproperly.

b) theymightinterfere with naturalorartificialdrainage orirrigation.

c) theymaybeenvironmentallyunsuitable.

At least 14 days before he intends to commence opening up any approved borrow pit or
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quarry, theContractor shall submit to the Engineer his intended method of working and
restoration. These shallincludebutnotbelimitedto:
a) thelocation, designandmethodofconstructionofanyaccesstrack.

b) the volume and natureofmaterialstoberemoved.

c) thesequenceandmethod ofexcavationofmaterials.

d) measures for controlling runoffandsediment fromthesiteduring operations.

e) Proposals for site restoration including approximate finished levels, drainage,erosion

andsediment control, and slope stabilization and re vegetation, including
reinstatement of any accesstrack.

Operations of borrow pit or borrow area shall not be permitted until the method of working for
thatparticularpit orareahasbeen approvedby the Engineerinwriting.Restoration shallbeto
thesatisfaction oftheEngineer.

1.9.2 Disposal of Spoil and Construction Waste

Materials in excess of the requirements for permanent works and unsuitable materials shall
be disposed of in locations and in the manner as agreed with the Engineer. The locations of
disposal sites shall be such as not to promote instability, destruction of properties and public
service systems. Exposed areas of such disposal sites shall be suitably dressed and be
planted with suitable vegetation.

The Contractor shall plan his works in such a way that there is no spillage of POL products
to the surface or sub-surface water.

1.10 MAINTENANCE OF ROAD

The Contractor shall be responsible for undertaking all routine maintenance of the existing
road and all bridges on the road from the day the road is officially handed over to the
Contractor until the issue of Defects Liability Certificate by the Engineer.

The Contractor shall also carry out all the routine maintenance of the completed works from
the time of their substantial completion until the Defects Liability Certificate is issued.

The Contractor shall also maintain roads that he uses for construction or access and the use
of such roads shall be identified in advance to the Engineer for inspection prior to use.

The routine maintenance of the road shall include besides other, trimming vegetation,
cleaning all culverts, ditches, borrow pits, road side drainage, drainage channels and any
other obstructions including minor landslide (up to 20 m3 at one spot, with unlimited number
of spots), cleaning road signs and checking and undertaking the repair of guardrails and
other road safety structures, cleaning including removal of obstructions on bridge decks and
bridge deck drainage elements, checking including and cleaning removal of obstructions on
bridge decks and bridge deck drainage elements, checking including removal of obstructions
on bridge decks and bridge deck drainage elements, checking and cleaning of expansion
joints and bearings, cleaning bearing shelves and weep holes, removing accumulated debris
and vegetation around and between piers and abutments, repairing parapets, clearance on
the road to allow free flow of traffic and reinstatement of any damaged or deteriorated
carriageway, and protection of adjoining works. In case of road Section where the surface is
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in badly damaged condition, the maintenance of existing road surface shall be maintained by
potholes patching using gravel, rerolling and regarding as instructed by Engineer. The
surface shall be maintained to ensure longitudinal and transverse profile. All the damages to
the road carriageway and shoulder shall be repaired with the material of equal or higher
standard than the original surfacing.

The Contractor shall perform the maintenance works as often as required to keep the
carriageway, shoulders, and adjoining structures in proper working order to the satisfaction
of the Engineer.During the period of commencement of works the Contractor shall mobilize
labour and equipment to make an immediate start on the maintenance of the existing road.

The location and scope of the maintenance work shall be as directed by the Engineer.
Existing ditches shall, where shown on the Drawing, be cleared by removing vegetation
growths and deposits. The sides shall be trimmed throughout, and the bottoms uniformly
graded, and the ditches kept clean and trimmed and maintained so long as required.
Material removed from the existing ditches shall be disposed off atthe places as directed by
the Engineer. Should at any time the Engineer gives any instruction for the upkeep of a
section of the road/site and the Contractor does not respond in 48 hours, the Engineer shall
beempowered to instruct others to carry out the works. Any costs involved by this action
shall be deducted from any money due to the Contractor.

1.10.1 Measurement and Payment

Maintenance of road in defects liability period quantified in months shall be paid as per
contract price on lump sum basis. Maintenance of road during construction/rehabilitation
period quantified in km-months shall be paid as per contract unit rate. The contract price
and/or unit rate shall be the full and the finalcompensation to the Contractor.

1.11 CLEANING-UP OF SITE

BeforeapplicationismadefortheEmployertoacceptanysubstantiallycompletedSectionoftheWor
ks, allitemsshall be complete, ready to operate and in a clean condition. All trash,debris,
unused building materials and temporary facilities shall have been removed from the
Site.Tools and construction equipment not needed during the subsequent Defects Liability
Period forrepair and adjustment shall not remain on the Site. The temporary walkways,
parking areas androadwaysshallbecompletelysweptandbroomed.
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SECTION 2: ENGINEER'SFACILITIES
2.1 DEFINITIONS
2.1.1 General

Acceptable/Approved(Approval)-Acceptableto/approved(approval) bytheEngineerin
writing.

Agreed-Agreedinwriting.

As detailed-Asdetailedonthe drawings.
Authorized/ordered/rejected-Authorized/ordered/rejectedbythe Engineerinwriting.
Designated - Shown on the drawings or otherwise specified by the Engineer or, in relation
to an itemscheduledintheBillofQuantities,descriptionofanitem.

Indicated - Indicated in or reasonably to be inferred from the contract or indicated in writing
by theEngineer.

Instructed/directed/permitted-Instructed/directed/permittedbytheEngineer.
Satisfactory-Capableoffulfilling orhavingfulfilledtheintendedfunction.

Submitted- Submitted to theEngineer.

Working easement— Arearequiredby theContractorforexecutionofthe Works,
includingthepermanent right of way obtained or land purchased by the Employer plus any
temporary wayleavesarrangedbytheContractor.

Workingstrip- The working easementon thepipelineroute.

21.2 Tolerances

Deviation-
Thedifferencebetweentheactual(i.e.,measured)sizeorpositionandthespecifiedsizeorposition.
Permissibledeviation-Thespecifiedlimit(s)ofdeviation.

Tolerance-Therangebetweenthe limitswithinwhichasizeor positionmustlie.

21.3 Measurementand Payment

Bill/schedule-Thebill/scheduleofquantities.

Billed/scheduled rate - The unit rate or price entered in the bill/'schedule at which the
Contractorundertakes to execute the particularworkor to provide the required material, article
orservice,ortodoanyorallofthesethings,assetoutintheitemconcerned.
Billed/scheduled-Listedinthebill/schedule ofquantities.

2.2 LANGUAGES

Alldrawings,instructions,signs,notices,nameplates,etc.foruseintheoperationandmaintenanceo
fthecompletedWorksshallbeinEnglish.

2.3 INTERFACE WITH OTHER CONTRACTS
Interfaces thisContract andother contractsareadvisedto becoordinate.
2.4 SCOPE OF WORKS

Theactivities to be undertakenbytheContractorwithinthisContract includethefollowing: -
a) Tocarry outallnecessary topographicsurveys,soilsinvestigations,laboratory
analysesorrelated
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investigationswherenecessarytosupplementthedataprovidedbytheemployer.

b) Toprepareworkingdrawingsforallelementsoftheworks.

c) To undertake all steps necessary for temporary way leavefacilities and/or upgrading
ofroads and bridges, all related to access to the Site, or other related matters, where
hisopiniondiffersignificantlyfromthoseproducedbytheEmployer.

d) Setup/Preparationofstockyardsandstorehouseforconstructionmaterialsandequipment.

e) To take all steps necessary for the temporary or permanent diversion of services and
themaintenance of services during the execution of the works, including diversion of
overheadpowerlines,sewersandotherundergroundservicesalong theroad.

f) Toprovideallnecessarystaff(includingprojectmanager,civilengineers,administrators,sit
esupervisionpersonnel)andworkmen(includingalinecessaryspecialists, operators,
tradesmen, artisansetcinadditiontosemi-
skilledandunskilledworkers)necessaryforexecutionoftheWorks
throughtocompletionandfordefectliabilityperiod.Whereappropriate,thecontract
shallprovideallsuitablefacilitiesandaccommodationforthestaffandworkmenandheshall
makeprovisionforallcostsrelatedto suchprovisionandformedical,re-
location,taxesorotherexpenses.

g) To provide all equipment, machinery, tools etc. and related spares for maintenance
andconsumablesnecessaryfor implementationoftheWorks.

h) Toprovide all site
offices.stores,workshopsandfacilitiesnecessaryforusebytheEmployer,Engineerand
supportstaffand forthe Contractorhimselfandhissupportstaff.

i) To liaisewith other contractors on the site and to ensure harmonious co-
operationwiththem so that conflicts are avoided and areas of common interest,
construction interface orpotentialoverlapsareaddressedwithoutcostto
theEmployerordelaysincompletion.

j) Topreparedocumentaryrecordsofthe Worksintheformof"as-built"drawingsandGlSdata,
schedules etc., and to train staff of the Employer in the procedures for
layingpipes,valvesandfittings.

k) Alltheaboveactivitiesshallbeperformedinaprofessionalwayandwithgoodengineering
and/or constructional practice. Upon completion of the Works the scheme
shallbefullyoperationalwithminimumdisruptionorinconveniencetointerestedparties,incl
udinglandowners,andthereshallbenooutstandingmattersrequiringattention.

2.5 FACILITIES FOR THE ENGINEER
2.5.1 Engineer's Site Office
2.5.1.1 General Requirements and Scope

The Contractor shall provide, establish, furnish, equip, and maintain a dedicated Site Office
and accommodation facility in a rented permanent house near the Danda River Corridor
development project site (or as otherwise approved by the Engineer) for the sole use of the
Engineer’s resident site staff for the entire project duration.

The Contractor shall submit proposals for the site office within 7 days of the Notice to

Commence. The office building and all associated accommodation facilities shall be fully
ready for occupancy, with all equipment provided, within 14 days after the Commencement
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of Works.
2.5.1.2 Building and Layout Specifications

The facility shall be designed for both office and residential use as approved by the
Engineer.

Space & Rooms: The facility must include a minimum of five (5) standard-sized, air-
conditioned rooms (for office and residential use), one (1) standard-sized, air-conditioned
meeting hall/conference room, one (1) kitchen, and separate, adequate toilet and bathroom
facilities. The ceiling height shall be at least 2.5 m.

Windows & Ventilation: Each room must be well-ventilated, featuring at least two opening
windows. Window frames shall be close-fitting and protected by fly screens. Sun blinds shall
be provided for all windows.

Parking: The facility must include secure parking for site vehicles.

2.5.1.3 Utilities, Services and Housekeeping

Electricity & Climate Control: The Contractor shall ensure uninterrupted electricity and pay
regular monthly electric bill. Each room shall be provided with dedicated air-conditioning
facilities, fluorescent lighting, refrigerator, ceiling fan and power sockets.

Water & Drainage: A continuous supply of cold water under adequate pressure, meeting
drinking water quality standards, shall be maintained, water filter system (RO filter), water
dispenser (hot and cold).

Communications: The office shall have a telephone connected to the public system and a
broadband internet connection with a Wi-Fi system, available for the Engineer's use always.

Housekeeping: The facility shall be maintained with regular, dedicated housekeeping
services, including the provision of a designated office attendant for the entire project
duration.

2.5.1.4 Furniture’s and Appliances

The site office shall be fully furnished to the complete satisfaction of the Engineer. The
Contractor shall provide a complete office furniture setup and residence setup, including all
necessary kitchen utensils, as required by the Engineer.

2.5.1.5 Office and IT Equipment

The Contractor shall provide the following new equipment for the Site Engineers.
e 1nos. A3 and A4 color LaserJet Printers-2-Tray (with paper tray, minimum 30 ppm).
e 1 TB Hard Drive
e Multiplugs

2.5.1.6 Consumables and Amenities

The rate shall include the continuous supply of all office consumables, stationery, kitchen
supplies, and bathroom amenities throughout the project period.
2.5.1.7 Demobilization and Ownership

Each site office component and all provided equipment shall remain the property of the
Contractor upon the completion of the Contract and shall be subsequently removed from the
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site.

2.5.1.8 Services to the Engineer

The Contractor shall be responsible for the proper maintenance of the above listed offices
during the Contract period. He shall keep the offices and toilets clean and shall provide one
cleaning staff for this purpose throughout the Contract period.

The Contractor shall regularly, and when required, clean, repair, and maintain the Engineer's
offices, shall carry out emptying of the septic tanks and supply water to the water tanks.

All electricity, water and telephone charges, internet, fuel and gas relating to the Engineer's
offices, including connection and disconnection fees and rental charges shall be paid by the
Contractor.

The Contractor shall supply and erect, at approved locations, name boards in Nepali and
Englishapproved by the Engineer, giving a description of the Project as well as names and
tittes of theEmployer, Engineer and Contractor as orderedorasshownontheDrawings.The
Contractorshall keep the name boards in good repair for the duration of the Contract and
shall remove themon completionoftheContract.

2.5.2 Vehiclesfor the Engineer

The Contractor shall lease, maintain, and make available to the Engineer the vehicles
specified in the Bill of Quantities (BoQ) for the sole use of the Engineer and their resident
site staff. Both one 4WD vehicle and one Motorbike latest made model shall be maintained
in excellent working condition and made available at all times as per the instruction of the
Engineer.

The Contractor shall provide one 4WD Supervision Vehicle on a rental basis. As per the
BoQ, the quoted rate for this item shall strictly include the rental charge, a qualified driver
(including all driver expenses, allowances, and meals), all regular maintenance costs, and
fuel. All comprehensive insurance, applicable taxes, duties, and required accessories shall
be borne solely by the vehicle owner/Contractor, all to the complete satisfaction and
approval of the Engineer.

The Contractor shall provide one motorbike for site supervision. This provision shall include
the supply of the motorbike along with all required fuel, all regular maintenance costs,
driver/rider expenses, and accessories. The rate must also cover all applicable taxes, duties,
and comprehensive insurance coverage as per the specifications and to the approval of the
Engineer.

2.5.3 Occupational Health and Safety (OHS) and Safety Equipment’s

The Contractor shall implement comprehensive Occupational Health and Safety (OHS)
measures covering the entire project period. This includes the mandatory provision and
enforcement of appropriate Personal Protective Equipment (PPE) for all workers and staff at
the construction sites. Furthermore, the Contractor shall ensure the provision of fully stocked
first aid boxes and properly maintained fire extinguishers at all camp and storage sites, all
strictly as per the instruction of the Engineer.
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In addition to the general site safety provisions for the workforce, the Contractor shall
provide the Engineer with the specific safety equipment set listed below in the site office.
The Contractor shall promptly replace each item after it wears out or becomes unsuitable for
use;

o Safety Helmets

e Umbrellas

e Raincoats

o Safety Boots/Site Shoes

e Sunglass

e Hat/Cap
Measurement and payment for this item shall be made as per the Bill of Quantities (BoQ).
The quoted rate shall comprehensively cover all costs associated with the implementation of
site wide OHS measures, the provision of PPE for all construction personnel, the supply and
maintenance of first aid and fire safety equipment at camps and storage sites, and the
continuous provision and replacement of the specified safety equipment for the Engineer
throughout the entire project period.
2.5.4 Measurement and Payment

Unless otherwise mentioned in BOQ, no separate measurements and/or payment shall be
madefor all materials and works required. All the cost associated with this Clause is deemed
to beincludedintheitemratesoftheBillofQuantities.

IfthepaymentprovisionhasbeenmadeinBOQ,followingpracticesshallbeadoptedorpayments:
a) Payments for the supply of vehiclesshall be madebased onthe actual number of
monthuseofthefacilitiesbytheEngineerorhisstaff.
b) Payment for provisionof safety equipmentwill be madebased on the actual
numberofmonthuseofthefacilitiesbytheEngineerorhisstaff.
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SECTION 3: ACCESS TO AND POSSESSION OF SITE

Theleaves,right-of-
way,easement,andaccesstothesiteshallbegovernedbytheRulesoftheCountryandTownDevelo
pmentby-lawsofthelocalGovernment.

3.1 THE SITE

TheSite is:
e Thatland alongroad alignmentswhicharewithintheright-of-wayofroad and proposed
park area.
e Aspresentedin thedrawings.
Final Possession of the Site, or Parts thereof, for the purpose of carrying out the execution of
the Works to be given by the Employer pursuant as per the Conditions of Contract shall be
subject to any restrictions mentioned in the Contract.

The Contractor shall himself obtain temporary way leaves on whatever additional lands or
working easements are required by him to carry out the Works.

3.2 TEMPORARY WAY LEAVES AND ACCESS

TheContractorshallbe responsible forobtaining temporarywayleaves.

Thecostofobtainingwayleaves,includingcrop compensation, for temporary
workingareas,additionalworking easement and for any additional areas, required by the
Contractor inconnection with the Works as well as for the access to all of these shall be
borne by the Contractorhimself. The Contractor shall arrange for the serving of any Statutory
Notices in
connectionwithanytemporaryworkingareaandshallgivetotheoccupierofeachsuchareasevenda
ys’ noticeof his intention to enter and shall ensure that his methods of working cause the
minimum ofdisturbancetothelandandtoitsownersandoccupiers.

The Contractor shall at all times provide proper facilities for access and inspection of the
Works bythe Engineer, his assistants, inspectors, agents and representatives of public
agencies havingjurisdiction.

Theextentofeachtemporaryworkingareaandtheperiodoftimeforitsoccupationshallbesuchas the
Engineer considers necessary having regard to the Contractor's reasonable
requirementswhichshallbesubmittedtogetherwiththeW orkProgramtotheEngineer.

The Contractor shall reinstate any temporary working areas to the condition prevailing prior
to
hisinitialentryassoonaspossibleaftertheworkinthoseareashasbeencompletedsoastokeepthepe
riodofoccupationtoaminimum.TheContractorshallinanyeventrestoretheareastoatidyandworkm
anlikecondition.Boundarywalls,fencesandotherstructuresthathavebeendamaged,removedoro
therwiseinterferedwithbytheContractorshallberestoredtoaconditionat
leastequivalenttotheiroriginal condition.
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3.3 ACCESS TO ADJOINING PROPERTY

If the Contractor's work will cause unavoidable interference with access to adjoining
property,
theContractorshallfirstgive7days’noticetotheoccupierofsuchpropertyandshallprovidetemporar
ymeansofaccessforvehicles,animals,andpedestrians.
Convenientaccesstodriveways,housesandbuildingsadjoiningtheworkshallbemaintainedand
temporary approaches to intersecting streets and alleys shall be provided
andkeptingoodconditionbytheContractor.

Assoonasasectionofsurfacing, pavement,orastructure hasbeencompleted, it
shallbeopenedforusebytrafficat therequestoftheEngineer.

The Contractor shall not prevent the free access to public water valves, water hydrants, or
utilityvalves.

3.4 PERMANENT RIGHT-OF-WAY

TheEmployerwillmakeallstatutoryarrangementsnecessaryforobtainingthefinalpossessionofthe
Siteandthepermanentright-of-wayintheshortestpossibletime.

3.5 MEASUREMENT AND PAYMENT

Unlessotherwise mentioned in BOQ, no separate measurements and/or payment shall be
madefor all materials and works required. All the cost associated with this Clause is deemed
to beincludedintheitemratesoftheBillofQuantities.
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SECTION 4: PROVISION AND MAINTENANCE OF SITE INSTALLATIONS

41 ESTABLISHMENT AND MAINTENANCE OF LABOUR CAMP AND SITE
FACILITIES

The Contractor shall construct, guard, and comprehensively manage a fully functional labour
camp for his workmen near the project site, together with necessary workshops, stores, and
offices. In strict accordance with the Bill of Quantities, the labour camp accommodation shall
consist of at least of 16 rooms, with each room measuring minimum 10' x 12".

The Contractor must ensure that all accommodation rooms are well-ventilated, fully
equipped with safe and reliable electric facilities, and specifically constructed with plinth
levels safely elevated above historically known water-logging limits to protect workers during
adverse weather. Furthermore, the Contractor shall actively implement and strictly monitor a
comprehensive heat stress management protocol to safeguard the workforce during periods
of extreme temperature.

4.1.1 Facilities and Services

To ensure the welfare of the workforce, the Contractor shall provide the following mandatory
facilities and services:

a) Medical & Sanitary Facilities: A dedicated medical room and separate toilet and
bathroom facilities for ladies and gents.

b) Ultilities & Services: Uninterrupted provision of all necessary sanitation, potable water
supply, and general utilities, heater, and fan in extreme weathers.

c) Maintenance: Dedicated housekeeping services to ensure the standard of
accommodation, ablution, and canteen facilities are kept in a seemly and highly
hygienic state until the conclusion of the Contract.

4.1.2 Location and Alternative Arrangement

The exact site of the camp and all associated temporary buildings must be submitted to and
approved by the Engineer prior to construction. Considering the potentially limited available
space within the project site, the Contractor may elect to hire existing space or building(s) for
the camp, workshops, stores, and offices in the nearest adjacent area, subject to the prior
approval of the Engineer. If this option is utilized, the Contractor shall be strictly responsible
for the timely payment of all rents and fees for such hired space/building(s).

4.1.3 Storage

Safe, dry and properly covered storage place shall be provided by the Contractor for all
materials, particularly for cement. The capacity of the cement storage go downs shall be
minimum 500 bags stored at each work site.

4.1.4 Water Supply and Power Supply

The contractor shall make his own arrangement for the supply of water, including portable
water, for the purpose of construction and consume by workers. The quality of the water
shall be to the approval of the engineer and suitable for the purpose for which it is intended.

Wastewater shall be disposed of clear of the site to the satisfaction of the Engineer so as to
cause no damage or nuisance to the Environment and the surrounding areas.
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The contractor shall make his own arrangements for the supply of electric power for the
purposes of the construction works.
4.1.5 Medical Arrangements

The contractor shall make arrangements for treatment on the site of casualties and sick
persons in first-aid units or in such other wards as may be necessary in accordance with the
appropriate regulations.

Notwithstanding the minimum requirements prescribed above, the Contractor shall be
responsible for the adequacy of all the arrangements made as per the provisions of the
Contract.

The Contractor shall make his own arrangements for treatment of casualties on the Site.
First-aidkits or units shall be provided. The Contractor shall be responsible for the
construction of suchfirst-aid units and their management and operation and rapid removal by
ambulance of injured orsickemployeestonearbyhospitals.Thefirst-
aidserviceshallcovertheContractor'sownpersonnel as well as that of the Employer, the
Engineer, and all Subcontractors while working ontheSite.

4.1.6 Latrines

The Contractor shall provide throughout the period of construction of the Works and shall
maintain and clean suitable and sufficient latrines for use by his employees; he shall ensure
that his employees do not foul the site but make proper use of the latrines.

4.1.7 Sanitation

The Contractor shall maintain the Site and all working areas in a hygienic condition. In all
matters of health and sanitation he shall comply with the requirements of the local Health or
other competent authority.

4.1.8 Sewage and Waste Disposal

The Contractor shall make provision for the discharge or disposal of from his camp, offices,
andthe Works of all wastewaters as well as of all liquid and solid waste products however
arising. Themethods of disposal shall be to the satisfaction of the Engineer and of any
authority or
personhavinganinterestinanylandorwatercourseoverorinwhichwaterandwasteproductsmaybe
sodischarged andshallnotinanymannerbedisposedofuntreatedtotheenvironment.

4.1.9 Pollution

TheContractorshalltakeallreasonablemeasurestominimizeanydustnuisance,soundpollution,
pollution of streams and inconvenience to or interference with the public (or others) as
aresult of the execution of the Works. The air pollution shall be control properly with
internationalpractice.

4.1.10 Temporary Telephone and Internet Connections

The Contractor shall arrange at his own cost for temporary telephone and internet
connections tohisofficesandotherinstallations.
Heshallberesponsibleforallinstallations,connectionanddisconnectionchargesforhisandhisRepr
esentative'soffices.
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4.1.11 Fire Protection

No naked fire shall be used by the Contractor on or about the Site without the permission of
theEngineer in writing. If in theEngineer'sopiniontheuse ofnakedfire may causea
firehazard,theContractorshallatnoextracosttothe Employer take such additional precautions
andprovide suchadditional firefightingequipmentastheEngineerconsidersnecessary.

Theterm"nakedfire"shallbedeemedtoincludeelectricarcsandoxyacetyleneorotherflamesusedin
weldingorcuttingmetals.

Compliance with the requirements of the Engineer shall not relieve the Contractor of any of
hisobligationsundertheContract.
4.1.12 Contractor's Canteen

TheContractorshallprovideadequateeatingfacilitiesforhis employeesandworkmen.
4.1.13 Notice Of Operations

The contractor shall give full and complete written notice of all-important operations including
setting out to the Engineer sufficiently in advance to enable the Engineer to make such
arrangements, as the Engineer may consider necessary for inspection and for any other
purpose. The Contractor shall not start any important operation without the written approval
of the Engineer.

4.1.14 Supply Of Fuel Oils

The Contractor shall be responsible for arranging and ensuring that adequate supplies of
high-speed diesel oil, motor spirit, kerosene, lubricants and other petroleum products are
available at all times to meet his requirements for the purposes of or in connection with the
Contract; the Contractor's particular attention is drawn to this requirement as from time-to-
time shortages and interruptions in the supply of fuel oils, etc. occur in the region.

4.1.15 Demobilization and Site Reinstatement

Upon Completion of the Contract, the Contractor is responsible for the complete dismantling,
clearing, and reinstatement of the camp area. All temporary buildings constructed in the
camp shall be completely demolished, and the sites shall be left clean, tidy, and reinstated to
their original condition (or as instructed), with all materials and debris thoroughly removed
from the site, strictly adhering to the technical specifications and to the absolute satisfaction
of the Engineer.

4.1.16 Measurement and Payment

Measurement and payment for these works shall be made as per the specific item stipulated
in the Bill of Quantities, which encompasses the complete establishment, operation,
maintenance, and ultimate dismantling of the aforementioned facilities.

4.2 CONTRACTOR'S OFFICES, STORES AND SERVICES

The Contractor shall provide, erect, construct, maintain, and subsequently remove proper
offices, stores, workshops, laboratories, storage, and parking areas for his own use. Such
facilities shall be sufficiently sized and equipped to enable him to manage his operations and
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those of his Subcontractors in a professional manner and to enable him to carry out all his
obligations under the Contract.

Sheds for storage of materials that may deteriorate or corrode if exposed to the weather
shall be weatherproof, adequately ventilated and provided with raised floors. No material or
equipment shall be placed directly on the ground.

Within his offices, a meeting room shall be made available for site meetings with the
Engineer and the Employer.

The Contractor shall make necessary arrangement at his own cost for store shed, repairs
shop/office,metertestbenchetc.

4.3 PREPARATION OF THE TEMPORARY STOCKYARD IN THE SITE OF SUB-
PROJECT

Thepreparationofthestockyardforconstruction materials shallinclude:

a) ClearanceoftheSite

b) Constructionofsidedrainsaroundthestockyardstoavoidwater logging.

c) Constructionofaccesstracks

d) Erectionofasecurityfence

e) Constructionofa guardhouse/storekeeper’soffice

f) Erectionofstoresforjointingmaterialetc.includingtheprovisionofair-
conditioningwherenecessary

4.4 CONTRACTOR'S CONSTRUCTION EQUIPMENT

When workinginbuilt-upareas,theContractor shallprovideandusesuitableandeffectivesilencing
devices for pneumatic tools and other Equipment that would otherwise cause a noiselevel
exceeding 85 dB (A) during drilling, excavation, and other work. Alternatively, he shall,
bymeans of barriers, effectively isolate the source of any such noise in order to comply with
aboverequirement.

4.5 SUBMISSIONS BY THE CONTRACTOR
4.5.1 Pre-Construction Surveys and Setting Out

TheContractorshallverifyallmeasurementsandberesponsiblefortheircorrectness.Anydifference
s which may be foundbetweenactualmeasurementsandthedimensionsgivenintheContract
Documents shall be submitted to the Engineer, in writing, for consideration and
directivesbeforeproceedingwiththeWorks.

Sitebenchmarksshallbeaccuratelyandsafelyestablished,maintained,andremoveduponcomplet
ion of the Works, all tothesatisfactionoftheEngineer.TheEngineerwillindicatetheposition,co-
ordinatesandelevationofbenchmarksnear theworks, asshownontheDrawings.

The Contractor shall prepare a plan detailing the location of the benchmarks and keep this
up to

datethroughouttheperiodoftheContract.Reproduciblecopiesoftheplansopreparedshallbesuppli
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edinsoftandhardcopytotheEngineer,asandwhenhemayrequire. TheEngineerreservestherightto
orderlevels,considerednecessaryforthefullandpropersupervisionandmeasurementoftheworks,
tobe takenatanytime.

BeforetheWorks,oranypartthereof,arecommenced,theContractorandtheEngineershalltogethe
r make a complete survey, and take levels, of the Site and agree on the dimensions
andelevationsuponwhichsettingoutoftheWorksshallbebased.

These levels shall be related to the benchmarks and shall be plotted and drawn up by the
Contractor.After agreement of the drawings, which shall be signed by the Engineer and the
Contractor, theselevelsshallformthebasisofsettingoutoftheWorks.

TheContractorshallsubmittheoriginal ofthe drawings insoft andhard threecopies, to
theEngineer.

The Contractor shall be responsible for the true and proper setting out of the Works in
relation
toreferencedatagivenontheDrawingsandshallaccuratelysetoutthepositions,levelsanddimensio
ns of all parts of the Works. Any delay or loss resulting from errors in the setting out of
theWorks shallbetheresponsibilityoftheContractor.

SettingoutshallbereviewedbytheEngineerbeforecommencingtheWorks,butanyapprovalshall,i
nnoway,relievetheContractorofhisresponsibilityforthecorrectexecutionoftheWork.

Setting out of the Works shall use methods and the necessary instruments described in BS
5606"CodeofPracticeforAccuracyinBuilding". TheContractorshallmaintain,ingoodworkingorder
atall times, the instruments provided by him for the setting out of the Works and shall make
suchinstrumentsavailabletotheEngineerasinstructedforcheckingortaking measurements.

The Contractor shall provide all assistancewhich the Engineer may require for taking
measurementsoftheWorks,includinglabor,equipment,andtransportation.
4.5.2 Detailed Design of Temporary Works

TheContractorshallsubmitforapprovalfullparticulars,includingdrawingsofanyofthesiteinstallatio
ns and Temporary Works. If required the Contractor shall also submit calculations of
thestresses, strains and deflections which will arise in false work or other Temporary Works
and
thesecalculationsshallbeaccompaniedbydetailedWorkingDrawingstoshowtheContractor'spro
posals.

Approval by the Engineer of the Contractor's proposals, calculations or drawings shall not
relieve theContractorofanyofhisdutiesorresponsibilitiesundertheContract.

4.5.3 Working Drawings

The Drawings prepared by the Engineer, are called Engineer's Drawings.They may be
modified oradded toasprovidedbythefollowingclauses.

TheproposalsshownontheEngineer'sDrawingsarebasedoninformationavailablepriortoprepara
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tionoftheTenderDocuments.Alllevelsindicatedorproposedarebasedonsurveyinformation
previously available but will need to be revised subject to the results of survey and
siteinvestigation carriedoutby theContractor.Nevertheless, the Contractor shall follow such
proposalsinpreparinghisownproposalsconsistentwithhisownexperience.

Working Drawings shall be submitted by the Contractor to the Engineer. Working Drawings
shallinclude,butnotberestrictedto,roadsanddrains,reinforcementdetaildrawingsandbendingsc
hedules, shop drawings for structural steel and miscellaneous metal work, and drawings for
otherworkfor whichtheEngineer'sapprovalisrequired.

ItshallbetheContractor'sownresponsibilitytopreparesuchWorkingDrawingsashemayrequirefort
hepropersettingoutandconstructionofallstructuresandfacilities.Workshallnotcommenceon an
individual structure or facilities until the relevant Working Drawings have been approved by
theEngineer.

Within 28 days of the date of the Letter of Acceptance, the Contractor shall submit to the
Engineer aDrawings Submittal Schedule for the Working Drawings listing the anticipated
dates upon which theywill be submitted for approval by the Engineer. The submission dates
shall be spaced at reasonableintervals to allow at least 14 days for the Engineer to duly
check and to either approve them or torequestchangesormodifications,asthecasemay be.

All  dimensionsshallbein metric  unitsandeach drawingshallbeproperly identifiedby
adrawinghead and a numbering code in the form prescribed by the Engineer upon
commencement of theWorks.ISOorDINstandardsizesheetsshallbeused.

Drawingsshallbe scaled atA3size, at A3size.

Prior to submittal, the Contractor shall also check the drawings prepared by his
Subcontractors foraccuracyandcompleteness,especiallythatthe
relationtoadjoiningworkisaccuratelyshown.

TheContractor shallsubmit color 3 (three)copies ofalldrawings forapproval.

AnychangesormodificationstotheWorkingDrawingsthattheEngineerconsidersnecessaryshallb
emadebytheContractorpromptlyandthedrawingsresubmittedfor approval.

Approval of Working Drawings will be given by the Engineer in the form of a stamp
"RELEASED
FORCONSTRUCTION"togetherwiththedateandtheauthorizedsignature.OnlythoseWorkingDr
awingscarryingthesignedanddatedstampshallbeusedfor execution.

Copies of all such approved Working Drawings together with one unreduced transparency
shall besupplied to the Engineer by the Contractor immediately after approval. The cost of
preparing andprovidingallWorkingDrawingsshall beincludedintheContractRates.

Should it be found at any time after approval has been given by the Engineer to a Working
Drawingsubmittedbythe ContractorthatthesaidW orkingDrawingdoesnotcomplywiththetermsan
dconditionsoftheContractorthatthe details do not agree with the Working Drawings
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previouslyapproved, such alterations and additionsas may be deemed necessary by
theEngineershall
bemadethereinbytheContractorandtheworkcarriedoutaccordinglywithoutentitlingtheContracto
rto extra payment on account thereof, except where such alternations and additions are to
be made indirectconsequenceofwrittenorderbytheEngineertovarytheWorks.

No examination by the Engineer of any document submitted by the Contractor or of the
Contractor'sWorking Drawings, nor the approval expressed by the Engineer in regard
thereto, eitherwith
orwithoutmodification,shallabsolvetheContractorfromanyliabilityimposeduponhimbyanyprovisi
onoftheContract.Notwithstanding  theEngineer'sapproval  ofthe = Working  Drawings
theContractorshallberesponsibleforanydimensionalorothererrors.

4.5.4 As-Built Drawings and GIS Data Creation

4.5.41 As-BuiltDrawings

Such approved Working Drawings as have been selected by the Engineer shall be correctly
modifiedforinclusionintheAs-

BuiltDrawingsincorporatingsuchvariationstotheWorksashavebeenordered and executed.
Such drawings shall show the actual arrangement of all structures and itemsof equipment
installed under the Contract.The Contractor shall submit 1 (one) reproducible copy and3
(three) prints of all As-Built Drawings clearly named as such to the Engineer for approval
beforeapplying for the Taking-Over Certificate for the respective Section of the Works.After
approval of theAs Built Drawing the Contractor shall supply an electronic copy of the drawing
in together with alicensed copy of the drafting software (at least AUTOCAD 2011). The
software shall become thepropertyoftheEmployerandshallbeusedtoviewtheAs-BuiltDrawings.

During the courseoftheWorks, the Contractor shall maintaina fully detailed record of all
changesfromtheapprovaltofacilitateeasyandaccuratepreparationofthe As-BuiltDrawing.
IrrespectiveoftheothercontractualprerequisitesnoSectionoftheWorkswillbeconsideredsubstant
iallycompleteduntil the respectiveAs-BuiltDrawings havebeenapprovedbythe Engineer.
4.5.4.2 GIS Data Creation and Drone Videography and Photography

In parallel with the preparation of as-built drawings, the Contractor shall produce
comprehensive GIS data of the constructed works along the Danda River Corridor. The
Contractor shall conduct all necessary survey work and ensure that vertical and horizontal
measurements are captured at an accuracy of +/- 0.1m at a 95% confidence level, using the
most suitable and cost-effective field data collection technology and methodology. All
horizontal and vertical survey measurements will be strictly referenced to the national geo-
reference system.

The Contractor shall develop a checklist of Quality Control (QC) checks for each type of
deliverable and will be responsible for ensuring that these QC checks are meticulously
performed. The Contractor shall assign a dedicated GIS Quality Officer to manage the
quality review process. This officer shall be independent of the primary data capture and
production teams.

The Contractor shall be required to integrate the GIS deliverables with the municipality's
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existing data, ensuring that the GIS data connects seamlessly to the national geo-reference
system. This may entail revising GIS data of existing infrastructure or utilities at connection
points. GIS datafor the project will be delivered in an ESRI ArcGIS-compliant file geo-
database.

The Contractor shall carry out professional drone videography and high-resolution aerial
photography of the project site. This aerial documentation must be executed in two distinct
phases:

a) Phase 1 (Pre-Construction): Immediately prior to the commencement of any site
mobilization or construction activities.

b) Phase 2 (Post-Construction): Upon full completion of the works, immediately prior to
final handover.

c) To facilitate a direct visual comparison of the project's impact, the Contractor must
ensure that the post-construction flight replicates the exact GPS coordinates,
altitudes, and camera angles of the initial pre-construction flight. Flight operations
must capture a minimum of 4K resolution video and high-resolution photographs.

Measurement and payment for these items shall be strictly as per the stipulated rates in the

Bill of Quantities (BoQ). The item rate shall comprehensively cover all costs associated with:

a) Mobilization of all specialized survey/GIS personnel, drone operators, and
equipment.

b) Securing any mandatory local aviation flight permits from relevant authorities.

c) Conducting all flight operations and field surveys.

d) Basic media editing, GIS data compilation, and quality control.

e) The final submission of all raw and processed digital media files, as well as the

complete ArcGIS geo-database, on a high-capacity portable storage device, strictly in
accordance with these requirements and as directed by the Engineer.
4.5.5 Construction Programme and Progress of Works

4.5.51 Construction Programme

InamplificationoftherequirementsaspertheConditionsofContract,theprogramshallbeintheform
of a Critical Path Method (CPM) Diagram showing, sequences, dependencies, durations
anddates for execution of all major items following the sub-divisions in the Bills of Quantities
for theexecutionoftheWorkswithintheperiodsstatedintheContract.ltshall besupportedby:

¢ Dataofthe constructionmethods

e EquipmentUtilizationSchedule

o ManpowerUtilizationSchedule

e Subcontracting Schedule

e Mobilization/DemobilizationSchedule
The CPM diagram incorporating the above-mentioned schedules shall be prepared using
MicrosoftProject, or similar approved project management software, and shall be presented
in hard copy andelectronicformtotheEngineer.

IncarryingouttheWorksdueattentionshallbepaidtoallmeasureswhichcanreasonablybetakenino

rdertodiminishtheinconveniencewhichtheworkmaycausetoservicesandaccessto property.
4.5.5.2 Updating, Monitoring and Progress Reporting
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The Contractor shall monitor the progress of the Works including information provided by his
Sub-contractors and suppliers, as necessary, for purpose of networkplanning, scheduling
and updatingand shall confirmthe actual progress oneach current activity
shownonapplicableCPMnetworks.The CPM networks shall form part of the Monthly Progress
Report and shall indicate changes ofschedule, if any in network activity duration and
start/finish-imposed dates.|t shall also be provided inelectronicform.

TheContractorshallpreparewrittenexplanatorynotesontheactivitieswhichareoverrunning or
going to overrun against the Master Schedule. If any such overrunning work is on thecritical
path, the Contractor shall state what corrective actions will be taken by him to bring it back
ontheschedule.

4.5.5.3 Detailed Fortnightly Programme

The contractorshall submit at the end ofeachworkingweeka detailed barchart programfor
thenext fortnight. The program shall identify where further drawings or instructions are to be
issued bytheEngineertoavoiddisruptiontotheprogressoftheWorks.

4.5.6 Progress Reports

The Contractor shall furnish the Engineerwith 5copies ofProgress Reportsat regular
monthlyintervalsinaformagreedwiththeEngineer,containing thefollowinginformation:

a) Physicalprogressforthe report month andestimatedprogressforthenext month.

b) CPMnetworksandexplanatorynotices

c) Updated S-curves forphysicalprogressatdifferentsectionsoftheWorks

d) ProgressonQualityControl and Qualitytesting Plan

e) Listofactivitiesand obligations completedandplanned fornextmonth.

f) Anyreportwhichmaybe specificallyrequestedbytheEmployerand/ortheEngineer.
Thesemonthlyprogressreportsshallbesubmittednotlaterthan7daysaftertheendofthe
reportingmonth.

4.5.7 Operation and Maintenance Manual

The contractor will submit an operation and maintenance manual, for all the roads, bridges
and culverts and provide detail recommendation of maintenance works procedures.
4.5.8 Record /Progress Photographs

The Contractor shall arrange each monthat least 18 Nos. of photographs to be taken by
aprofessional photographeras Record Photographs and shall provide theelectronicfiles and
2colorprintseachonglossypaperunmountedandofasizenotlessthan210mmx297mm(A4)in
transparent plastic pockets contained in hard cover album. Each print shall
containuponitsbackthedateanddescriptionoftheviewtaken.TheContractorshallensurethatnous
eismadeofany negativeorprintwithoutpermission fromtheEmployer.

Out of these Record Photographs the Contractor shall select 10 characteristic ones as
ProgressPhotographs,copiesshallbe madeofthesetobeattachedtotheProgressReports.
4.5.9 Measurement and Payment

Unlessotherwise providedin the Contract, no separate measurementsand/orpayment
shallbemade for all materials and works required. All the cost associated under this clause is
deemed to beincludedintheitemratesoftheBillofQuantities.
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4.6 QUALITY CONTROL
4.6.1 Scope

This Section covers the Quality Control System and procedures, Quality Assurance Plan,
program oftests, trials, and general procedures for acceptance as well as laboratory
arrangements and relatedfacilitieswhich are requiredfor theselectionand controlofthe
qualityofmaterialsandworkmanship.

4.6.2 Contractor Responsible for The Quality of The Works

Allmaterialsincorporatedandallworkmanshipperformedshallbestrictlyinconformitywiththerequir
ementsoftheSpecificationsandtheContractorshallberesponsibleforthequalityoftheworksinthee
ntireconstructionwithinthecontract.

The Contractor shall provide, use and maintain on the Site, throughout the period of
execution of thecontract, a laboratory with adequate laboratory equipment operated by
competent staff for carrying
outtestsrequiredfortheselectionandcontrolofthequalityofmaterialsandforthecontrolofworkmans
hip in accordance with these Specifications. The list of laboratory equipment to be
procuredandlaboratoryfacilitiestobeprovided shall begotapprovedfromtheEngineer.

TheContractorshallcarryoutqualitycontroltestsonthematerialsandworktothefrequencystipulate
dinsubsequentparagraphs.Intheabsenceofclearindicationsaboutmethodandorfrequencyoftest
sforanyitem,theinstructionsoftheEngineershallbe followed.

For satisfying himself about the quality of the materials and work, quality control tests will
also
beconductedbytheEngineer(byhimself,byhisQualityControlUnitsorbyanyotheragenciesdeeme
dfit by him), generally to the frequency set forth herein under. Additional tests may also be
conductedwhere,intheopinionoftheEngineer,needforsuchtestsexists.

The Contractor shall provide necessary co-operation and assistance in obtaining the
samples for testsand carrying out the field tests as required by the Engineer fromtime to
time. This may
includeprovisionoflabour,attendants,assistanceinpackinganddispatchingandanyotherassistan
ceconsiderednecessaryinconnectionwiththetests.

Unless stated otherwise, the cost of sampling and testing of various materials proposed to
be used ontheworksforquality
controlaccordingtotheSpecificationrequirementsshallbedeemedtobeincidentaltotheworkandn
oextrapaymentshallbemadeforthesame.

4.6.3 Testing Procedures and Sets of Tests

For ensuring the quality of the work, the materials and the workmanship shall be subjected
totestinginaccordancewithprocedures,setsoftestsandfrequenciesarenotrestrictive. TheEngine
er shall direct for the tests to be carried out as frequently as deemed necessary that
thematerialsandworkmanshipcomplywiththeirSpecifications.
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SetsofteststobecarriedoutonthematerialsandtheworkmanshipasspecifiedintheseSpecification
s. Where no specific testing procedure is mentioned in the Specifications, the
testsshallbecarriedoutaspertheprevalentacceptedengineeringpracticeordirectionsoftheEngine
er.

4.6.4 Laboratory Trials to Confirm Compliance with Specifications

4.6.4.1 Filling and Pavement Materials

For testing of samples of soils/soil mixes, granular materials, and mixes, bituminous
materials andmixes, aggregates, cores etc., samples in the required quantity and form shall
be supplied to theEngineerbytheContractorathisowncost.

Laboratory trials shall be carried out by the Contractor on filling and pavement materials
proposedto be used in the works in their natural state. The laboratory trials shall establish a
relationshipbetween their specified requirements of the end productand properties which can
be determinedinthefieldforconstructioncontrolpurposes.

The mixed materials, the composition of which meets the specified requirements and is
acceptedby theEngineer,shall then beused in the sitetrials carriedouttoensure thatall
specifiedrequirementsofthecompletedpavementcoursescanbeachieved.

The Contractor shall submit the proposals for the site trails to the Engineer at least two
weeksbeforeheintendstousethemixedmaterialsinthesitetrials.
4.6.4.2 Concrete

For testing of cement concrete at site during construction, arrangements for supply of
samples,sampling, testing and supply of test results shall be made by the Contractor as per
the frequencyand number of tests specified in the relevant IS Codes, the cost of which shall
be borne by theContractor.

The compositions of concrete mixes which meet the specified requirements and are
accepted bytheEngineershallbe thenusedinthesitetrialscarried out.
4.6.4.3 Other items

For cement, bitumen, mild steel, and similar other materials where essential tests are to be
carriedout at the manufacturer'splants or at laboratoriesother than the sitelaboratory, the
cost ofsamples, sampling, testing, and furnishing of test certificates shall be borne by the
Contractor. Heshall also furnish the test certificates to the Engineer. Laboratory mixes and
site trials shall becarried outinaccordancewiththerequirements.

Manufacturer’s test certificate together with invoice or delivery challan shall be furnished for
everylot of supply apart from tests to be conducted at site laboratory for prime properties of
the materiallike cement, bitumen etc. Where facilities for testing of materials are not
available at site laboratorythe same shall be tested at an outside laboratory in the presence
of the Engineer. For specializeditems such as sign boards, road marking paint, etc. the
Engineer may instruct for third party testfromapprovedlaboratory.

4.6.5 Site Trials or Trial Sections
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The Contractor shall demonstrate the efficacy of the equipment he intends to use at least
forfollowing items in all contracts having provision of field laboratory. The procedure to be
adopted forthesesitetrialsshallfirstbesubmittedtotheEngineerforapproval.

4.6.5.1 Earthworks and Pavement Materials

Site trails for laying and compaction shall be carried out by the Contractor on all earthworks
andpavement materials proposed for the works, using the same constructional plant and
methodsproposed by the Contractor for use in the works. The trials shall demonstrate the
suitability of themethod and equipment for laying and compacting the material to the
specified density and confirmthat other specific requirements of the completed earthwork or
pavement work can be achieved.Each trial area shall be at least 100 meters long and to the
full construction width and shall be laidto the specified depth for the material. It may form a
part of the works provided it complies with therequired Specifications. Any areas, which do
not comply with the Specifications, shall be removedandnew trialshallbemade.

The Contractor shall allow in his program for conducting such site trials and for carrying out
theappropriate tests on them in accordance with the Quality Assurance Plan. The trials on
eachpavement layer shall be undertaken at least 21 days ahead of the commencement of
the relatedwork.

TheContractorshallcompacteachsectionofthetrialovertherangeofcompactefforttheContractor
is proposing. The data in respect of the following shall be recorded for each level
ofcompacteffortateachsitetrial:
a) Thecompositionand gradingofthe material beforethe sitetrial.
b) Thecompositionand gradingof the material includingthelime or bitumencontent.
c) Themoisturecontentatthetimeofcompactionandtheoptimummoisturecontentforthespec
ified compaction.
d) Thetype,size,tyrepressures,frequencyofvibrationandthenumberofpassesmadebytheco
mpactionequipment.
e) Themaximumdrydensityortargetdensityasappropriatemeasuredonasamplebeforeanda
t intervalsthroughthesitetrials.
f) Thedensityachieved.
g) Thecompactedthicknessofthe layer.
h) Anyother relevantinformationas directedbytheEngineer.

At least, eight sets of tests shall be made by the Contractor on each 100 meters length of
trialsection for each level of compact effort. If all eight sets of results over the range of
compact effortproposed by the Contractor meet the specified requirements for the material,
the site trial shall bedeemed successful. The above data recorded in the trial shall become
the agreed basis on whichthe material shall be provided and processed to achieve the
specified requirements. Ifrequired, theQAP shallbeupdatedormodifiedbased onthesedata.

If duringtheexecutionoftheworks,theconstructioncontroltestsindicatethattherequirementsfora
materialarenotbeingconsistentlyachieved,thenworkonthatlayershallbestoppeduntilthe cause
is investigated by the Contractor. Such investigation may include further laboratory
andsitetrialsonthematerialstodeterminearevisedsetofdataasstatedabovewhichwhenagreed,
shallbethebasisonwhichallsubsequentmaterialshallbeprovidedandprocessedtoachievethe
specifiedrequirements.
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The Contractor shall carry out modifications in the procedure of work, if found necessary,
asdirectedby the Engineer during inspection. Works falling short ofquality shall be
rectified/redoneby the Contractor at his own cost, and defective work shall also be removed
from the site of worksbytheContractorathisowncost.

ThematerialsforembankmentconstructionshallbegotapprovedfromtheEngineer.Theresponsibil
ity for arranging and obtaining the land for borrowing or exploitation in any other wayshall
rest with the Contractor who shall ensure smooth and uninterrupted supply of materials in
therequiredquantityduringtheconstructionperiod.

Similarly,thesupply
ofaggregatesforconstructionofroadpavementshallbefromquarriesapproved by the Engineer.
Responsibility for arranging uninterrupted supply of materials from
thesourceshallbethatoftheContractor.

4.6.5.2 Concrete

Site trials for concrete mixes as specified shall be carried out by the Contractor to
demonstrate thesuitability of his mixing equipment. During the site trials, compliance with the
Specifications forweighing equipment, storage of ingredients, means of transport for
concrete, placing, compactionand curing shall be checked by the Engineer.During the site
trial a full-scale sequence includingplacing and compaction of concrete shall be carried out
on a part of the works which will representparticulardifficuliesdue tothe
presenceofreinforcement,obstructionsorothers.

The Contractor shall allow in his programme for conducting the site trials and for carrying out
theappropriatetests,includingthetimerequiredtoobtaincompressivestrengthtestresultsat28day

s. The Contractor shall inform in writing the Engineer at least two weeks before the date
heproposes to use the concrete mixes in the site trials with all relevant data including the
trialprogramme,theresultsofthelaboratorytrialtestfortheproposedconcretemixesandcomplianc

etestsresults ofallconstituents i.e. cement, aggregates,water andadmixtures,ifany.

4.6.5.3 Production of Materials and Crushing Plant

Full scale site trials corresponding to one day production shall be carried out by the
Contractor onall type of materials to be processed using the crushing plant, related devices
and methods
todemonstratethesuitabilityoftheequipmenttoprovidematerialsofthecharacteristicsandperform
ancesspecifiedintheseSpecifications.

At each stage of the processing, materials shall be sampled, and the following
characteristics shallbe determinedinthelaboratoryandrecorded:

a) thegradingofthe material

b) characteristicsofthe fine fraction:Sand Equivalent(SE):Mica Content;

andifSE<40,Plasticitylndex.

c) characteristics of thecoarse fraction:LAA, AIV,ACV,Fl,Adhesivitytest,CrushingRatio.
At least three sets of tests shall be conducted by the Contractor at each stage of the
production. Ifall the three sets of results over the full sequence of production proposed by the
Contractor meetthe specified requirementsforthe
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materials,thesitetrialshallbedeemedsuccessful.
4.6.5.4 Other Works and Equipment

Site trials for Pre-stressed Concrete Works, Painting of Structural Steelwork etc. are detailed
in therelevantSectionsoftheseSpecifications.

Approval of the Engineer to a set of data recorded in a site trial shall not relieve the
Contractor ofhisresponsibilitiesto comply with the requirementsoftheseSpecifications.
4.6.6 Control Testing During Construction

4.6.6.1 Earthworks and Pavement Materials, Backfill to Drainage and Other
Structures

All earthworks, pavement layers, and backfill to drainage and other structures shall be
subject tocontrol testing (process control) including, if required, testing by the Engineer in
accordance withthe Conditions of Contract. The Contractor shall allow in his programme or
sequence of operationsforanydisturbanceordelaysoccasionedbysuchcontrol andtesting.
4.6.6.2 Other Works and Equipment

QualityControlprocedures aredetailedintherelevantSectionsof theseSpecifications.
4.6.7 Acceptance Tests for Completed Works or Parts of The Works

4.6.7.1 Earthworksand PavementMaterials,BackfilltoDrainageandOtherStructures

The Contractor shall request, in writing for the Engineer’s approval for each layer of each
section of earthwork, pavement construction and backfill to drainage and other structures.
Such requests shall be made only when the Contractor is fully satisfied that the section of
the works concerned is in the condition required by the relevant Specifications. Such request
shall be accompanied by the tests results required as per Specifications.

The Engineer shall thereupon, without undue delay, inspect the Section for any visible
defects including, heaving material (visible during compaction) segregation, and for the
uniformity of the mixing and compaction. If the visual aspects are satisfactory the Engineer
shall test the section of the works submitted and inform the Contractor in writing of the
results of the tests specifying acceptance or rejection of the section or the layer concerned.

Work on a layer shall in no circumstances commence until the preceding layer has been
approved and accepted by the Engineer in writing. The Contractor shall be fully responsible
for protecting and maintaining the condition of the work which has been submitted for
approval.

Should any layer be left unprotected for more than 24 hours subsequent to approval, the
Contractor shall request for re approval of the layer and the layer shall again be subject to
proof rolling, construction control testing, and tolerance checks in accordance with these
Specifications. Notwithstanding the Engineer’s approval of a layer, the Contractor shall be
responsible for making good any subsequent damage due to traffic, ingress of water or any
other reason and should any damage occur, the layer shall again be subject to proof rolling,
construction control testing and tolerance checks in accordance with these Specifications.
4.6.7.2 OtherWorksandEquipment
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Acceptance tests for other works and equipment are detailed in the relevant Sections of
these Specifications.

4.6.8 ScheduleOfTests
4.6.8.1 TestSchedule

The Contractor shall supply the materials and carry out the works as per specifications
prescribed in the Clauses for the relevant item of work. For ensuring the requisite quality of
construction, the material and works shall be subjected to quality control tests, as prescribed
herein after. The testing frequencies set forth are the desirable and the Engineer shall have
the full authority to carry out additional tests as frequently as he may deem necessary, to
satisfy himself that the materials and works comply with the appropriate specifications and
approved QAP.

4.6.9 QualityAssurancePlan

The Contractor shall submit Quality Assurance Plan (QAP) to the Engineer for his approval.
TheQuality Assurance Plan (QAP) shall be based on the detailed Program of the Works, and
process-oriented focus on defect prevention.

The Quality Assurance Plan shall include the following:

a) TheQualityAssuranceScheduleComprisingofthe recapitulative test schedule and
testing program detailing the list of tests for compliance, laboratory trials, site trials
and ftrials sections, construction control tests and their frequencies, tests for
acceptance of the completed works with their dates.

b) List of staff assigned to the laboratory, their position and responsibilities in the
qualitycontrol procedures,theirqualification andexperience, general description,
anddetailedorganizationofthelaboratoryactivities.

c) The list of sources of materials and/or of manufactured articles, their main
characteristics, theiridentification mode as provided by the supplier when required;
the program of supply and procurementof
materialand/ormanufacturedarticlesinaccordancewiththeProgrampursuant.

d) The Contractor shall provide all information needed for fulfiiment of the program and
required
inaccordancewiththeConditionsofContractincludingthesequenceinwhichheintendstow
orkincludingimplementationofqualityassuranceplan.IlftheContractorrequestsachangein
thesequence and such change is approved by the Engineer, the Contractor shall
have no claim as per
theConditionsofContractfordelayarisingfromsuchrevisionstotheprogram.

e) The list oftestsand quality controlproceduresto be implemented by
theSubcontractors,
ifany,pointingoutthe“critical’acceptancetestingproceduresrelatingtotheSub-
contractedworks, whichcorrespond tothetaskson theCriticalPath includedintheSub-
contractedworks.

TheContractor shallimplement theQualityControlincompliancewiththeapprovedQAP.

The Engineer’s approval of the QAP shall not relieve the Contractor from his responsibility of
thequality of the Works as per the Conditions of Contract and these Specifications nor shall
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theEngineer’s approval of the QAP exempt the Contractor of any procedure to inform the
engineer inwriting or request for the Engineer’s approval or re=approval as specified in the
Conditions ofContractand/orintheseSpecifications.

The Contractor shall monitor and update the QAP on the basis of the decisions taken at
theperiodic review meetings or as directed by the Engineer and in accordance with the
programoftheworksasperClause3.13andtheConditionsofContract

4.6.10 Quality Control System

The Quality Control System comprises the methods, procedures, and organization for the
QualityControl of the works. The Contractor shall implement the Quality Control System in
the followingsequence:

4.6.11 Sequence

a) Complainttestingformaterials includinglaboratorytrials,

b) Complainttestingformethodsandequipmentpriortothecommencementofthework,

c) Controltestingduringconstruction,
The Contractor shall carry out all necessary tests and shall report to the Engineer the results
ofsuch tests before submitting materials and/or finished works or part of works to the
Engineer forapproval in accordance with thisSpecification. In certain circumstances, tests
may be carried outat theplaceofmanufactureaspertheConditionsofContracts.

For satisfying himselfabout the quality of the works, quality control tests shall be conducted
bythe Engineer himself or by any other agencies deemed fit by the Engineer. Additional tests
mayalsobeconductedwhereintheopinionoftheEngineersuchtestsareneeded.

Before commencement of the work, the Contractor shall demonstrate a trial run of all
constructionequipment for establishingtheir capability toachieve the laid downSpecifications
and tolerancesto thesatisfactionoftheEngineer.

The supply, testing and monitoring shall be in compliance with a Quality Assurance Plan,
and the provisions in the contract.
4.6.12 Quality Control Plan and Procedures

TheContractorshallberesponsibleforestablishingandmaintainingproceduresforqualitycontrolth
atwillensure thatallaspectsoftheWorkscomplywith therequirementsoftheContract.

As soon as reasonably practicable prior to the commencement of Works the Contractor
shallsubmitforapprovala Quality Control Plan giving detailed proposals for control of quality
of allaspectsofworkontheSiteandatsuppliers'workshops.

TheQualityControlPlan shallincludethefollowing:
a) a list oftheContractor'sstaffengagedinqualitycontrol.
b) alistofanyoutsidetestingagenciesemployedbytheContractorforworkinconnectionwithqu
alitycontrol.
c) whereatestinglaboratory istobeestablishedonSiteundertheContract,a
listofmajoritemsof equipment and a layout of the laboratory, together details of the
testswhichwillbecarriedoutthere.
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d) a list of manufactured items and materials, obtained by the Contractor for the
Works,whichrequire inspection at the suppliers' premises, and the proposed
procedures forensuring qualitycontrol.

e) alistofmaterialsandoperationstobeinspectedby the Contractor at
thevariousstagesof construction work on Site, together with inspection procedures,
testtypesandfrequencies.

f) sampleofproposedqualitycontrolrecords,testingandreportingforms.

UnlesstheEngineerpermitsotherwise, theapprovedQuality Control
Planshallbefollowedthroughout the construction of the Works.Any approval by the Engineer
of the Contractor's planand procedures shall not relieve the Contractor of his obligation to
ensure that the Works complywith therequirementsoftheContract.

TheContractorshallappointasuitablyqualifiedmemberofhisstafftoberesponsibleforallaspectsof
qualitycontrol andtomaintain effective liaisonwiththe Engineer.
4.6.13 Sampling and Testing

TheContractorshallprovidefortheapprovaloftheEngineer,samplesofallconstructionmaterials
and manufactured items required for the Permanent Works. All samples rejected by
theEngineer shall be removed from Site. All approved samples shall be stored by the
Contractor in asample room, at a location approved by the Engineer, for the duration of the
Contract, and
anymaterialsormanufactureditemssubsequentlydeliveredtoSiteforincorporationinthePermane
nt Works shall be of a quality at least equal to the approved sample. The
approvedsamplesmay onlybedisposedofwiththeEngineersapproval.

Samples shall be submitted, and tests carried out sufficiently early to enable further samples
to besubmitted and tested if required by the Engineer. Samples for testing will generally be
selected bythe Engineer from materials to be utilized in the project and all tests will be under
the supervisionof,andasdirectedby,andat suchpointsasmaybeconvenienttotheEngineer.

Material requiring testing shall be furnishedin sufficient time beforeintended use so as to
allowfor testing. No materials represented by tests may be used prior to receipt of written
approval ofsaidmaterials.

TheContractorshallgivetheEngineeratleast14days’
noticeinwritingofthedateonwhichanyofthematerialswillbe
readyfortestingorinspectionatthesuppliers'premisesoratalaboratoryapprovedbytheEngineeran
dunlessthe Engineer shall attend at the
appointedplaceandtimethetestmayproceedinhisabsence.TheContractorshallinanycasesubmit
tothe Engineer within 7 (seven) days after every test such number of certified copies of the
testreadingsastheEngineermayrequire.

Approval by the Engineer as to the placing of orders for materials or as to samples or tests
shallnotprejudiceanyoftheEngineer'spowersundertheContract.

TheprovisionsofthisClauseshallalsoapplytomaterialssuppliedunderanynominatedsubcontract.
4.6.14 Daily Logbook, Daily Work Programme and Daily Site Report
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The Contractor shall keep a Daily Logbook at each location where construction activities
aretaking place. This Daily Logbook shall be in a form approved by the Engineer and shall
contain,butnotbelimitedto,thefollowingmajoritemsofinformation:
a) nameofContractorandPackage No.
b) date
c) weatherconditions(max./min.temperature,hoursandintensityofrainfall,cloudy,sunny,wi
ndy)
d) workcarriedoutduring thedayper Section(description,quantities)
e) majorequipmentusedpersection(oncontractualwork,onextraworkordered,approximate
operatingtimeoneither)
f) strengthoflabourforceperSection(oncontractualwork,onextraworkordered,hoursworke
doneither)
g) delays(cause,effectssuchas idle timeetc.)
h) unusualevents(earthquakes,floods, fires,storms,accidents,strikes,agitation, ralliesetc.)
i) visitors atSite.

EachdailylogshallbesignedbytheresponsibleSiteManageroftheContractorand"noted"
bytheEngineer.
4.6.15 Measurement and Payment

Unless otherwise provided in the Contract, no separate measurements and/or payment shall
bemade for all materials and works required. All the cost associated under this clause is
deemed tobeincludedintheitemratesoftheBill ofQuantities.

4.7 STANDARDS, CODES ND ABBREVIATIONS
4.7.1 Reference Standards and Codes

TheWorksshallbecarriedoutinaccordancewiththerelevantqualitystandards,testprocedures, or
codes of practice, collectively referred to as Reference Standards, listed in therelevant parts
of the Specifications. The applicable issue of any Reference Standard shall, unlessotherwise
stated in the Specification, be the issue current at the date two months preceding thedate for
submission of the Bids for the contract. The Contractor shall familiarize himself fully withthe
requirements of such standards. If no standard is indicated then the relevant ISO Standard
or,in the absence of such standard, the relevant German, British, American, Nepalese or
IndianStandardsshallapply,orothers,ifsoapproved.

The Contractor may propose, at no extra cost to the Employer, the use of any alternative
relevantauthoritative internationally recognized ReferenceStandardwhich shall benoless
exacting, inthe opinion of the Engineer, than the corresponding standard quoted in the
Specification.
TheContractorshalldemonstratetotheEngineerthatthealternativestandardissuitableandequival
enttothespecifiedstandard,aswellasprovideproofofprevioussuccessfuluse.Differences
between the standards specified and the proposed alternative standards must be
fullydescribedinwritingby
theContractorandsubmittedtotheEngineeratleast28dayspriortothedatewhentheContractordesi
resthe Engineer's approval. The Engineer shall
decidewhetherornottheuseofsuchalternativewillbeallowed asaReferenceStandard.
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The Contractor shall obtain and keep on Site at least one copy of each approved
ReferenceStandard and each Reference Standard referred to in the Specifications and will
make theseaccessibletotheEngineeratanytimeuponrequest.

TheContractorshallobtaintheReferenceStandardsfromtheaddressesgivenbelow:

ISO

DIN

BSI

AASHTO

ACI

AISC

ASTM

AWS
AWWA

SIS
NS

4.7.2 Metric Units

InternationalOrganizationforSTANDARDIZATION,
RuedeVarembe,Geneva,Switzerland

DeutschelndustrieNorm(GermanindustryStandard)fromDeutsche
Normenausschuss, Beuth- Vertrieb, P.O. Box 1045, W-1000, Berlin
30, FederalRepublicofGermany
British Standards Institution, 389 Chiswick High Road, London W4
4BR, England

AmericanAssociationofStateHighwayandTransportationOfficials,S
uite341, NationalPress Building,Washington,D.C.2004,U.S.A.

American Concrete Institute, P.O. Box 4754, Redford Station,
Detroit, Ml 48219U.S.A.

American Institute of Steel Construction, 101 Park Avenue, New
York, NY 10017U.S.A.

AmericanSocietyforTestingandMaterials,2501RaceSt.,Philadelphi
a,PA19103, U.S.A.
AmericanWeldingSociety,Inc.,2501N.W.7thSt.,Miami,FL 33125,U.S.A.

AmericanWaterWorksAssociation,6666WestQuincyAve.Denver,C
olorado80235, U.S.A.
IndianStandards,ManakBhawan-9,
BahadurShahJafarMarg,NewDelhi,110002
SwedishStandards

NepalStandards,NepalBureauofStandardsandMetrology,Balaju,K
athmandu,Nepal

S.l.unitsofmeasurementshallbeusedthroughouttheContract.Allinformationanddataoriginatingi
nanothersystemshallbetransferred bytheContractorintotheS.I. system.
4.7.3 Abbreviations

AClI = AmericanConcretelnstitute

AC = asbestos cement, alternatingcurrent

AASHTO = American Association of State Highway and Transportation
OfficialsASTM = AmericanSocietyfor TestingandMaterials

BOQ = Bill of Quantities, Schedule of Quantities

BS = BritishStandard

CBR = CaliforniaBearingRatio

cm = centimetre
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cm2/g
CP =
d

dia
DIN
GON
g/cm3
g/m2
hr =

HDPE
IDA
IS
ISO
kg =
kg/cm3
kg/cm?2
km =
kN =
| =
m -
m2 =
m3 =
mm =
m/min
mm/s
N
NEA
N/mm?2
NS =
NWSC
OMC
OPC =
PC =
PCC =
Pl =
RC orRCC
Sl =
Si =
SRPC =
T

t
uPVvVC =
A4WD =

< =

> =

square centimetre per gram
chromiumplated

day(s)

diameter

Deutschelndustrie Norm(GermanStandard)
The Government of Nepal
gram per cubic centimetre
grampersquaremeter

hour

hectare

high densitypolyethelene
International Development Association
IndianStandard

International Standard Organization
kilogram

kilogramper cubiccentimetre
kilogram per square centimeter
kilometre

kilonewton

litre

meter

square meter

cubicmeter

millimetre

meterper minute
millimetrepersecond

Newton

Nepal Electricity Authority
Newtonpersquaremillimetre
NepaleseStandard
NepalWaterSupplyCorporation
Optimummoisturecontent
OrdinaryPortlandCement
personalcomputer
PlainCementConcrete
Plasticitylndex

= reinforcedconcrete
Systémelnternationald'Unités
silicon

Sulphate Resisting Portland Cement
temperature

metric ton

unplasticised polyvinyl chloride
four wheel drive

smaller/less than

larger/more than

4.7.4 Measurement and Payment
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Noseparatemeasurementandpaymentwillbemadeforitemsprovided,thecostofwhichshallbedee
medtobeincludedintheratesofthe BOQ.

4.8 NOTES ABOUT MEASUREMENT AND PAYMENT
4.8.1 Measurement

Unless specified, all measurements shall be made in metric system. Different items of
workshall be measured in accordance with the procedures set forth in the relevant Sections
readinconjunctionwiththeGeneralconditionsofContract. Thesameshallnot,however,applyinthec
aseoflumpsumcontracts.
All measurements and computations, unless otherwise indicated, shall be carried nearest
tothe followinglimits:

i) LengthandWidth 10 mm

ii) Height, DepthorThicknessof:

a) Earthwork, Subgrade 5mm
b) Sub-base,Bases,Surfacing 5mm
iii) Structuralmembers 2.5mm
iv) Areas 0.01sg.m
V) Volume 0.01 cu. M

In recording dimensions of work, the sequence of length, width and height or depth or
thickness shallbe followed.

The tolerances specified in these Specifications are for evaluation of accuracies only based
on whichthe work shall be accepted or rejected. However, the measurement of the work
performed within thelimits of tolerances shall be the measurement of actual work done in
place, if their dimensions are lessthan what have been specified or instructed by the
Engineer. If the actual work done in place is morethan what has been specified or instructed
by the Engineer, but within the limit of tolerance, themeasurement shall be the measurement
of the work what has been specified or instructed by theEngineer.

4.8.2 Payment

Unless otherwise specified in the Contract, the unit rates and/or prices for items as set out in
the Bill of Quantities are the full and the final compensation to the Contractor for:

General works such as setting out, clearance of site before setting out and clearance of
works after completion.

a) A detailed programme using modern project management software for the
construction and completion of the works giving, in addition to construction activities,
detailed networks activities for the submission and approval of materials,
procurement of critical materials and equipment, fabrication of special
products/equipment and their installation and testing, for all activities of the
Engineer/Employer that are likely to affect the progress of works, etc., including
updating of all such activities on the basis of the decisions taken at the periodic site
review meting or as director by the Engineer;
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b)

c)

d)

f)

Sampling and Testing of various materials such as bitumen, cement, concrete,
bearing etc. proposed to be used on the Works as required under these
Specifications and furnishing test reports/certificates.

Design of mixes as per the relevant Sections of the Specifications giving proportions
of ingredients, sources of aggregates and binder along with accompanying trial mixes
as per the relevant Sections of these Specifications to the submitted to the Engineer
for his approval before use on the Works.

Cost of laying trial stretches.

Preparation of Detailed drawings as per site condition.

Detailed design calculations and drawings for all Temporary Works (such as from-
work, staging, centering, specialized constructional handling and launching
equipment and the like).

Detailed drawings for templates, bar bending and cutting schedules for
reinforcement, material lists for fabrication of structural steel, etc.

Mill test reports for all mild and high tensile steel and cast steel as per the relevant
provisions of the Specifications.

Supply of all materials necessary to complete the item as per relevant specifications.
Use of materials, labours, tools, equipment, machines, and other resources as per
need.

All handling, packing charges and transportation.

Site commissioning.

m) Cost of all operations like storing, erection, moving into final position, etc. necessary

to complete and protect the work till handling over to the Employer.

Inspection Reports in respect of formwork, staging, reinforcement, and other items of
work as per the relevant Specifications.

Any other data which may be required as per these Specifications or the Conditions
of Contract or any other annexures/schedules forming part of the Contract.

All temporary works, formwork, and false work.

Cost of in-built provisions for Quality Assurance.

Cost of providing “As built” drawings.

Maintenance and making good.

All duties and obligations as set out in the contract.

All incidental costs to complete the work, and other items necessary for complying
with the provision of the Contract not covered under above stated.

WheretheBillofQuantitiesdoesnotincludetheitemsmentionedinSection100,noseparatepaymen
t shall be made for such works. The costs in connection with the execution of the
worksspecified herein shall be considered to be included in the related items of other works
specified in theBill of Quantities or shall be considered to be incidental to the works
specified. Items specified in thisSection and included in the Bill of Quantities shall be paid at
the contract unit rates as agreed andshownintheBillofQuantities.
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SECTION 5: SITECLEARANCE
5.1 CLEARING AND GRUBBING
5.1.1 Scope

The Section covers the clearing and grubbing necessary for the construction of the works
covered bythe contract.Conservationofthetopsoil and floraisalsocoveredunderthisSection.
5.1.2 Description of Work

5.1.2.1 Clearing

Clearing shall consist of the cutting, removing and disposal of all trees, bushes, shrubs,
grass, weeds,other vegetation, anthills, rubbish, fences, top organic soil not exceeding 150
mm in thickness and allother objectionable material, resulting from the clearing and
grubbing. It shall also include the removalanddisposal
ofstructuresthatobtrude,encroachupon,orotherwiseobstructthework.

The moving of a certain amount of soil or gravel material may be inherent to or unavoidable
during theprocess of clearing and no extra payment shall be made for this. Clearing shall
include the removal ofallrocksandbouldersofupto 0.15m3 insizeexposedorlyingonthe surface.
5.1.2.2 Grubbing

In the roadway all trees up to 300 mm girth, stumps and roots shall be removed to a depth of
not lessthan 900 mm below the finished road level and a minimum of 500 mm below the
original ground levelwhicheverislower.

Except in borrow areas the cavities resulting from the grubbing shall be backfilled with
approvedmaterialandcompacted toadensitynotlessthanthedensityofthesurroundingground.
5.1.2.3 Conservation of Topsoil

Where suitable topsoil exists within the limits of the area to be cleared and grubbed, the
Contractorshall, ifordered by the Engineer,remove the topsoiltogetherwithany grassand
othersuitablevegetation. Ifnot used immediately, the topsoil shallbe transported and
deposited in stockpiles forlateruse.

5.1.2.4 Conservation of Flora

Whereprovidedforinthecontract,certaindesignatedfloraencounteredintheroadreserveandborro
w areas shall be carefully protected by the Contractor. In his tendered rate for Site
Clearance, heshall include for the careful removal and planting of the flora in a protected and
fenced-off area and, oncompletion of the road, for the replanting of the flora in suitable
positions in the road reserve inaccordancewiththeEngineer’sinstructions.

5.1.3 Execution of Work

5.1.3.1 AreastobeClearedandGrubbed

Stumps,embeddedlogs,rootsandallothervegetationgrowthandaccumulatedrubbishofwhatsoev
er nature and all other objectionable material shall be completely removed to a depth
asspecified.
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Normally the portions of the road reserve that fall within the limits of the road prism, as well
as certainborrow areas shall be cleared and/or grubbed. Where the road reserve is to remain
unfenced, the fullwidth of the road reserve shall be cleared and/or grubbed except for such
trees designated by theEngineertobeleftstandinganduninjured.

The Contractor shall mark the boundaries of the area for clearing and grubbing and seek the
approvalof the Engineer before commencement of the work. The Engineer shall designate in
detail the exactareastobe clearedandgrubbedandthetimeatwhichitshallbedone.

5.1.3.2 Cutting of Trees

The Contractor shall take the necessary precautionsto damage to structures and other
private orpublic property. If necessary, trees shall be cut in sections from the top downwards.
The branches  oftreesto  beleftstandingshallbetrimmed  soasnottointrudeinto  a
spaceof7/mabovetheroadway.

Such individual trees as the Engineer may designate and mark in white paint shall be left
standing anduninjured. In order to minimizedamage to trees that are to be left standing,trees
shall be felledtowardsthecenteroftheareasbeingcleared,ifsorequiredby theEngineer.

Permission for cutting trees must be obtained from the competent authority who may require
that treesbe numbered, measured and marked in the presence of officials from that
authority.  Cutting of suchtreesshall thenbe carriedoutbythe Contractorandthe
timberstoredatdesignatedlocations.

Felling and cutting of trees on the site and pilling them off the site shall conform to the
requirements ofthe competentauthority.

Alltreetrunksandbranchesinexcessof150mmindiametershallbecleanedoff,secondarybranches
cut into suitable length and stacked at sites indicated by the Engineer. Such timber shall
notbe usedbytheContractorforanypurposeandshall remainthepropertyoftheEmployer.

Alltimberexceptsuchtimberascanbeusedandallbrush,stumps,roots,rottenwoodandotherrefuse
from the clearing and grubbing operations shall be completely removed from within the Right
ofWay.

5.1.3.3 Dealing with Anthills

Whereanthillsareencounteredwithinthelimitsoftheroadprism,theyshallbeexcavatedtoadepthof
not lessthan750 mmbelow the finished road level and the material carted to
spoil.Cavitiesresultingfromtheclearanceofanthillmaterialshallbebackfilledwithapprovedmateria
landcompacted to a density not less than that of the surrounding ground. Where directed by
the Engineer,the area covered by anthills shall be treated, after excavation and before
backfilling of cavities, with anapprovedantcontrolchemical.

Payment for suchtreatment shallbemade inthemanner specifiedin the contract.
5.1.3.4 Disposal of Material

Material obtained from clearing and grubbing shall be disposed off in borrow pits or other
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suitableplaces and be covered up with soil or gravel as directed by the Engineer. The
burning of combustiblematerial shall not, normally, be permitted and may only be done with
the prior written approval of theEngineer.

Where fences have to be taken down, fencing wire shall be neatly wound into reels and all
such wire,together with all fence posts and other serviceable material from structures, etc.,
shall be stacked atsitesindicatedby theEngineer.

5.1.3.5 Re clearing of Vegetation

When portions of the road reserve, borrow or other areas have been cleared in accordance
with theSpecifications, but in the course oftime, vegetationgrowsagain during construction,
the Engineermay,ifhe considersitnecessary,orderthattheareaberecleared.

Before the bottom layer of the embankment is made, the Contractor shall grub up and
remove anyvegetation that mayinthemeantimehavegrownonthe
surfacespreviouslyclearedandgrubbed.

Such re clearing of areas previously cleared include the removal and disposal of grass,
shrubs andother vegetation in the same manner as for the first cleaning operation. No
separate payment shall bemadeforreclearingofvegetation.

5.1.4 Measurement

Clearing andgrubbingexecuted asper thisSpecificationshallbemeasured insquare meter.
Cutting trees including removal of stumps and their roots of girth above 300 mm and
backfilling torequiredcompaction shall bemeasuredinnumberaccordingtothe sizesgivenbelow:

e Above300 mmto 600mm

e Above600 mmto 900mm

e Above 900mmto 1800mm

e Above1800mmto 2500 mm

e Above2500mmto 3000 mm

e Above 3000mm
For this purpose, girth shall be measured at a height 1 meter above the ground. Cutting of
trees up to300 mm girth including removal of stumps and roots and backfilling of holes with
compaction shall notmeasureseparately.
5.1.5 Payment

Clearing and grubbing and cutting trees shall be paid at their respective contract unit rates
which shallbe the full and the final compensation to the Contractor. The contract unit rate for
cutting of trees
ofgirthabove300mmshallalsoincludehandling,salvaging,pilinganddisposingofftheclearedmater
ialswithallleadsandlifts.

5.2 DISMANTLING CULVERTS, BRIDGES, OTHER STRUCTURES AND PAVEMENT
5.2.1 Scope

This work shall consist of removing as hereinafter set forth existing culverts, bridges,
pavements, buildings and other structure like guard-rails, kerbs, manholes, catch basins,
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inlets, walls, drains etc., which are in place but interfere with the new construction or are not
suitable to remain in place, and salvaging and disposing off the resulting materials and back
filling the resulting trenches and pits.

5.2.2
a)

b)

e)

f)

9)

h)

i)
)

5.2.3

General

OnlythosestructuresdesignatedbytheEngineer,orshownontheDrawings,shallbedemoli
shedorremoved.

Dismantling and removal operations shall be carried out in such a way that the
adjacentpavement, structures are left intact and in place. All operations necessary for
the removal of
anyexistingstructurewhichmightendangernewconstructionshallbecompletedpriortostar
tofnewwork.

Existing culverts, bridges, buildings and other structures which are within the road
and whichare designated forremoval, shall be removed up to the limitsandextent
specified on the DrawingorasindicatedbytheEngineer.

Materials that are to be salvaged shall be carefully removed and stockpiled near the
site at alocation designated by the Engineer. Materials which are to be salvaged or
used in the reconstructedwork, have been damaged or destroyed as a result of the
Contractor’s operations shall be expense.Materials that are not to be salvaged and
stockpiled shall be removed and disposed away from the siteby the contractor at his
own expenses. In general, piling, piers abutments and pedestals shall
beremovedtoatleast300mmbelowgroundlevelmeasuredatthefaceunlessadifferentdept
hisdesignatedorspecified.Existingreinforcementthatistobeincorporatedinnewworkshall
beprotectedfromdamageandshallbethoroughlycleanedofalladheringmaterialbeforebei
ngembeddedinnew concrete.

When pipe culverts, wooden culverts, gabion walls or other structures with a
salvaged value areremoved, care shall be exercised in their safe removal. The
material involved shall be kept
intactwithoutdamage.TheContractorshallberesponsibleforthesatisfactoryremovalofsuc
hstructuresinausablecondition.

Salvaged reinforced concrete pipes, corrugated steel pipes,wooden boxesor other
structuresshall be stored at places as directed by the Engineer or shown on the
Drawing. Structures or portionsthereofwhicharespecifiedinthe  contractforre-
erectionshall bestoredinseparatepiles.

Timber or lumber from old structures which is designated by the Engineer
asmaterials to besalvaged shall have all nails and bolts removed there from and shall
be stored in neat piles in locationssuitableforloading.
Alloperationsnecessaryfortheremovalofanyexistingstructurewhichmightendangernewc
onstruction shallbecompletedpriortothestartofnewwork.

All salvagedmaterials shallbethepropertyof theEmployer.
Allmaterialsobtainedfromdismantlingoperationswhich,intheopinionoftheEngineer,cann
otbe usedorauctionedshallbedisposedof.

Dismantling Culverts and Bridges

The structures shall be dismantled carefully, and the materials shall be so removed as not to
cause anydamage to the serviceable materials to be salvaged. The part of the structure to
be retained and otherstructuresnearbyshallbesafeguardedagainstanydamages.
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Where existing culverts/bridges are to be otherwise incorporated in the new work, only such
parts ofthe existing structure shall be removed as are necessary and directed by the
Engineer to provide aproper connection to the new work. The connection edges shall be cut,
chipped and trimmed to therequired lines and gradeswithoutweakening ordamaging
anypartofthe structure toberetained.

Steel structures shall, unless otherwise provided, be carefully dismantled in such a manner
as to avoiddamage to members thereof. The structure shall be removed in a condition
suitable for re-erectionunless otherwise shown on the Drawing. All members shall be match-
marked by the Contractor withwhite lead paint before dismantling; end pins, nuts, loose
plates, etc., shall be similarly marked toindicate their proper location; all pins, pin holes and
machined surfaces shall be painted with a mixtureof white lead and tallow and all loose parts
shall be securely wired to adjacent members or packed inboxes.

5.2.4 Dismantling Other Structures and Pavements

In removing pavements, kerbs, gutters, walls(masonry and bricks) and structures like catch
pits,outlets, etc., where portions of the existing construction are to be left in the finished
work, the sameshall be removed to an existing joint or cut and chipped to a true line with
face perpendicular to thesurface of existing structure. Sufficient removal shall bemade to
provide connections with the newwork as directed by the Engineer. All pavements, base
courses in carriageway and shoulders,
etc.designatedforremovalshallbebrokentopieceswhosevolumeshallnotexceed0.02cubicmeter
sand stockpiled at designated locations if the materials are to be used later or otherwise
arrange fordisposal.

5.2.5 Back-filling

Holes and depressions caused by dismantling operations shall be backfilled with excavated
or otherapprovedmaterialsandcompacted torequireddensity asdirectedbytheEngineer.
5.2.6 Measurement

Prior to commencement of dismantling, the work of dismantling structures shall be measured
in theunitsgivenbelow:
5.2.7 TypeofWorkUnit

a) Dismantlingbrick/stone masonry/Concrete(plan andcu.m.reinforced)

b) Dismantlinggabioncu .m.

c) Dismantlingsteelstructures ton

d) Dismantlingtimber structurescu.m.

e) Dismantling pipes,guard rails, Kerbsand gutterslin.m.

f) Ultilityservices lump sum

g) Pavementcu.m.

h) Dismantlingpipeculverts no. and Dismantling pitching and ripraps sq.m.
Associatedworkslikedisposal,stockpiling,markingandnumbering,etc.,shallnotbemeasuredsep
arately.

5.2.8 Payment

The various dismantling works shall be paid at their respective contract unit rateswhich shall
be fulland the final compensation to the Contractor as per conditionof contract and for the
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cost of alloperationsinvolvedforcompletionofthisitem.
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Technical Specification Section6: Materials and Testing of Materials

SECTION 6: MATERIALSANDTESTINGOFMATERIALS

All materials procured, supplied, and utilized for this project, as well as their corresponding
testing procedures and frequencies, are strictly governed by the Standard Specifications
for Road and Bridge Works, 2073 (3rd Amendment 2082). Any material approval, quality
control, and laboratory or field testing shall be conducted in full compliance with the
guidelines and parameters stipulated in this specification.
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Technical Specification Section7: Pipe Drains, Pipe Culverts, and Concrete
Channels

SECTION 7:PIPEDRAINS,PIPECULVERTSANDCONCRETECHANNELS

All construction and testing works related to Section: Pipe Drains, Pipe Culverts, and
Concrete Channels all materials, construction methodologies, and quality control measures
will strictly adhere to the provisions outlined in Section 700 of the Standard Specifications
for Road and Bridge Works, 2073 (with 3rd Amendment 2082).
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Technical Specification Section8: Transportation of Material

SECTION 8:TRANSPORTATIONOFMATERIAL

For the Transportation of Material, all operations—including locating material sources,
managing access roads, and site clearance—shall strictly comply with the provisions set
forth in Section 800 of the Standard Specifications for Road and Bridge Works, 2073
(with 3rd Amendment 2082). Furthermore, all activities concerning the operation of
quarries, borrow pits, and stockpile areas must fully adhere to the prevalent laws and
regulations of the Local Government, particularly regarding public health, safety, and
environmental protection.
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Technical Specification Section 9: Earthworks

SECTION 9:EARTHWORKS

All earthworks (roadway excavation, roadway filling, excavation for foundation, backfilling,
excavation for drains, etc) associated with the access road and park development works in
Gangoliya, Rupandehi, shall be executed in strict accordance with Section 900:

Earthworks of the Standard Specifications for Road and Bridge Works, 2073 (with 3rd
Amendment 2082).
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Technical Specification Section 10: Subgrades

SECTION 10: SUBGRADES

All subgrade works for the access road and periphery road of the park in Gangoliya shall be
executed in strict accordance with Section 1000: Subgrades of the Standard
Specifications for Road and Bridge Works, 2073 (with 3rd Amendment 2082).
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Technical Specification Section 11: Roadworks Overall Requirements

SECTION 11: ROADWORKSOVERALLREQUIREMENTS

All general execution standards for the access road and periphery road of the park shall be
implemented in strict accordance with Section 1100: Roadworks Overall Requirements
of the Standard Specifications for Road and Bridge Works, 2073 (with 3rd Amendment
2082).
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Technical Specification Section 12: Subbase, Base, Hard Shoulder, and Gravel Wearing
Course

SECTION 12: SUBBASE, BASE, HARD SHOULDER,AND
GRAVELWEARINGCOURSE

The pavement layers for the access road—comprising the subbase, base, hard shoulder,
and gravel wearing course—are governed by Section 1200 of the Standard Specifications
for Road and Bridge Works, 2073 (with 3rd Amendment 2082). The design utilizes
Crusher-Run Macadam for Base and Subbase, and all related operations, material sourcing,
and quality control must strictly adhere to the requirements of Clause 1204.
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Technical Specification Section 13: Bituminous Surface and Basr Course Course

SECTION 13: BITUMINOUSSURFACEANDBASECOURSE

The bituminous paving operations for the project—specifically the application of Prime Coat
and Tack Coat as per Clause 1302 and the laying of Asphalt Concrete as per Clause
1309—are governed by Section 1300 of the Standard Specifications for Road and
Bridge Works, 2073 (with 3rd Amendment 2082). All related operations, including material
sourcing, mix design, temperature controls, laying, and compaction procedures, must strictly
adhere to these specifications.
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Technical Specification Section 14: Kerbs and footpaths

SECTION 14: KERBSANDFOOTPATHS

All works related to the construction of kerbs, footpaths, and park pavements, shall be
executed in strict accordance with Section 1400 of the Standard Specifications for Road
and Bridge Works, 2073 (with 3rd Amendment 2082). Standard concrete kerbs shall
adhere strictly to the specification.

For surfacing, NS Standard (or equivalent) Rectangular Interlock Pavers (M35 or above,

200x100x60mm) shall be utilized on both the access road footpaths and the pavements
within the park area, alongside the use of Matrix slabs/tiles (M35 or above, 400x400x40mm).
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Technical Specification Section 15: Traffic Signs, Road marking, Road Marker stones and
Delineators

SECTION 15: TRAFFIC SIGNS, ROAD MARKING, ROAD MARKERSTONESAND
DELINEATORS

All works pertaining to the supply, installation, and quality control of traffic safety
appurtenances shall be executed in strict accordance with Section 1500 of the Standard
Specifications for Road and Bridge Works, 2073 (with 3rd Amendment 2082).
Furthermore, all installations and operations must fully adhere to the Department of Roads
(DOR) Traffic Sign Manual.

The specific work components for this project shall be executed as follows:
a) Traffic Signs: Aligns with Section 1501 (Permanent Traffic Signs).
b) Thermoplastic Road Marking: Aligns with Section 1504 (Thermoplastic Road
Marking).
c) Road Studs: Aligns with Section 1505 (Reflective Pavement Markers / Road Studs).
d) Delineators: Aligns with Section 1507 (Delineator Posts).
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Technical Specification Section 16: Formworks and Surface Finish for Concrete Structures

SECTION 16: FORMWORK AND SURFACE FINISHFORCONCRETE STRUCTURES

All works pertaining to the design, erection, and removal of formwork, as well as the surface
finishing of concrete structures, shall be executed in strict accordance with (Section 1800:
FLASEWORK, FORMWORK AND SURFACE FINISH FOR CONCRETE STRUCTURES)
of the Standard Specifications for Road and Bridge Works, 2073 (with 3rd Amendment
2082).
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Technical Specification Section 17: Concrete for structures

SECTION 17: CONCRETEFORSTRUCTURES

All works relating to the batching, mixing, transporting, placing, compacting, curing, and
testing of concrete for structural elements shall be executed in strict accordance with

Section 2000 of the Standard Specifications for Road and Bridge Works, 2073 (with
3rd Amendment 2082).
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Technical Specification Section 18: River Training and Protection
Works

SECTION 18: RIVERTRAININGANDPROTECTIONWORKS

All works relating to river training and protection works (GABION WORKS) shall be executed
in strict accordance with (Section 2400:RIVER TRAINING AND PROTECTION WORKS) of

the Standard Specifications for Road and Bridge Works, 2073 (with 3rd Amendment
2082)
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Technical Specification Section 19: Brickworks for Structures

SECTION 19: BRICKWORKSFORSTRUCTURES

All brickworks related to trench filling and soling shall be executed in strict accordance with
Section 11.H (Flooring Works) of the Detailed Specifications of Building Construction
(Civil) Works published by DUDBC-2076. For brick bat filling, hard, tough, sound, and
durable brick bats shall be laid in their natural bed. Smaller size boulders or pebbles shall be
utilized to fill up the gaps between the brick bats to form a uniform, well-knitted floor
structure. For flat dry brick soling, governed by Clauses H12 and H15a, the brick laying
shall be performed over a 5¢cm sand filling set to the correct line and level. Each brick must
be laid separately and tamped firmly into place within the sand bed, and all joints between
the bricks shall be thoroughly filled with dry sand. Upon completion, the soling surface must
be true to line and level, with no portion deviating from the true line and level by more than
20mm.
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Technical Specification Section 20: Masonry for Structures

SECTION 20: MASONRYFORSTRUCTURES
20.1 BRICK MASONRY WORKS

All general and fair face brick masonry works shall be executed in strict accordance with
Section 11.C (Masonry Works) of the Detailed Specifications of Building Construction
(Civil) Works published by DUDBC-2076

20.2 STONE MASONRY WORKS

All works relating to stone masonry shall be executed in strict accordance with Section
2600: Masonry for Structures of the Standard Specifications for Road and Bridge
Works, 2073 (with 3rd Amendment 2082). The construction involves providing and laying
Random Rubble Stone Masonry utilizing machine-mixed cement-sand mortar in both 1:4 and
1:6 proportions, as dictated by specific structural requirements. In compliance with the
specification for random rubble, all stones shall be carefully set, ensuring bond stones are
provided at a minimum rate of one for every 0.9 square meters of exposed face. These bond
stones must measure not less than 150 mm x 150 mm on the exposed face and extend not
less than 450 mm in length or the full thickness of the wall, whichever is less. The scope of
work comprehensively encompasses the preparation of the machine-mixed mortar, erection
of necessary scaffolding, joint pointing, and meticulous curing of the completed masonry.
Additionally, the execution mandates the precise installation of required weep holes using
110 mm diameter High-Density Polyethylene (HDPE) pipes (6 kg/sgm pressure rating) to
facilitate proper structural drainage, ensuring all operations are completed in full alignment
with the drawings and the direct instructions of the Engineer.
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Technical Specification Section 21: Miscellaneous Works

SECTION 21: MISCELLANEOUSWORKS
21.1 ANTI TERMITE WORKS
21.1.1 Scope of Work

This specification covers the provision and injection of pre-construction anti-termite
treatment to create a complete chemical barrier. The treatment shall be applied to
foundations, footings, column pits, trenches, inside floor backfills, plinth levels, retaining
walls, external perimeters, and surrounding pipes or conduits. All work shall conform to IS
6313 or equivalent BIS specifications.

21.1.2 Material Requirements

Chemical Agent: The treatment shall utilize Imidacloprid 30.5% SC (commercially known as
Premise 30.5% SC).

Concentration: The chemical shall be mixed and applied at a concentration of 0.07%.
Properties: The selected termiticide must be an environmentally friendly, odorless, and non-
repellent chemical that is safe for mammals.

21.1.3 Execution and Treatment Stages

Foundation Treatment (Isolated or Combined Footings): The bottom surface of the
excavated foundation trenches shall be leveled and sprayed with the chemical emulsion at a
rate of 7 liters per square meter prior to laying the soling. Pit surfaces shall also be treated
up to a height of 300 mm using a high-power foot sprayer to ensure uniform spread and soil
penetration. For pile foundations, this treatment applies just below the pile cap.

Backfill Treatment: Treatment shall commence at a depth of 500 mm below the final ground
level. Soil in immediate contact with the vertical surfaces of RCC foundations shall be
treated at a rate of 7 liters per running meter. For pile foundations, rod holes shall be made
up to 1 meter deep around the tip of the pile caps, and the solution applied at 7 liters per
running meter.

Plinth Level Treatment: The top surface of the consolidated earth within the plinth level shall
be treated with the chemical emulsion at a rate of 7 liters per square meter before the
placement of soling and PCC.

Outer Periphery Treatment: Following the clearing and compaction of the apron earth, holes
measuring 1 to 1.5 feet deep shall be made at 1-foot intervals adjacent to the external
perimeter wall. The chemical emulsion shall be poured into these holes at a rate of 9 liters
per running meter, after which the earth shall be refilled and compacted.

21.2 WEEPHOLES

Weep holes shall be provided in solid plain concrete/reinforced concrete, brick/stone
masonry, abutment, wing wall, return walls or other structures as shown on the Drawing or
as directed by the Engineer. Weep holes shall be provided with 100mm dia polythene pipe
for structures inplain/reinforced concrete or brick masonry. In case of stone masonry, weep
holes shall be 100 mm wide, 100 mm high or circular with 100 mm diameter. Weep holes
shall extend through the full width of concrete/masonry with a slope of 1 vertical 20
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horizontal towards the draining face. The spacing of weep holes shall generally be 1 m in
either direction or as shown on the drawing with the lowest at about 150 mm above the low
water level or ground level whichever is higher or as directed by the Engineer. Surfaces of
the weep holes shall be smooth, and it shall be ensured that the water is properly driven
from the backfill.

21.2.1 Measurement

Unless otherwise specified, Weep holes shall not be measured separately. No deduction in
the volume of structures shall be made for weep holes.
21.2.2 Payment

Unless otherwise specified, Weep holes shall not be paid separately. The contract unit rate
for respective items shall be deemed to include costs for providing such holes.

21.3 TACTILEPAVING TILE

The tactile Paving tile is a special kind of tile which is generally use on foot path for providing
directional/ warning for disabled citizen while walking on foot path. This kind of tile should be
laid at the middle part of foot path along with interlocking concrete block. But during
construction, this kind of tile should be laid first with line and level at the middle and then
concrete interlocking block should be laid. The gap between tile and concrete block should
be filled up with the concrete. The construction/laying methodology for the tile should be on
fine sand or stone dust whereas for concrete interlocking block should be laid as usual on
fine sand or stone dust.

21.3.1 Materials

Cement

Cement used in the manufacture of tiles shall be ordinary Portland cement conforming to IS
269 : 1989 or rapid hardening Portland cement conforming to IS H041 : 1990 or white
Portland cement conforming to IS 803:!: 19~9 or Portland pozzolana cement conforming to
IS 1489 (Part1): 1976 and IS 1489 (Part 2 ) : 1991.

Aggregates

Aggregates used in the backing layer of tiles shall conform to the requirements of IS 383 :
1970. For the wearing layer, unless otherwise specified aggregates shall consist of marble
chips or any other natural stone ChIPS of similar characteristics and hardness" marble
powder or dolomite powder or mixture of the two. Hardners, if required may also be added.

Pigments

Pigments, synthetic or otherwise, used for coloring tiles shall have durable color. It shall not
contain matters detrimental to concrete and shall according to the color required be one of
the following or their combination.

Pigments Relevant Indian Standard

a) Black or red or brownpigments IS 44: 1991

b) green pigments IS 54: 19S9

c) blue pigments IS 55: 1970 or IS 56: 1975 or IS 3574(Part 2): 1966
d) White pigments IS 411: 1991
e) yellow pigments IS SO: 1980 or IS 3574(Part 1): 1965
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The pigments shall not contain zinc compounds organic dyes. Lead pigments shall not be
used unless otherwise specified by the purchaser.

21.3.2 Manufactures

Chequered cement concrete flooring tiles shall be manufactured from a mixture of cement,
natural aggregates, and coloring materials where required, by pressure process. During
manufacture, the tile shall be subjected to a pressure of not less than 14 N/mm2 -

The proportion of cement to aggregate in the backing of the tiles shall be not leaner than 1 :
3 by mass.

Where coloring material is used in the wearing layer, it shall not exceed 10 percent by mass
of cement used in the mix.

On removal from the mould, the tiles shall be kept in moist condition continuously for such a
period that would ensure their conformity to the requirements of this standard. Tiles shall be

stored under cover,

21.3.3 Dimensions

The size of chequered cement flooring tiles shall be as follows:

Length(mm) Breadth(mm) Thickness(mm)
200 200 22
250 250 22
300 300 25

NOTE- The thickness shall be measured at two points situated approximately 50 mm from
the ends on the fracture line of the tile that is tested for wet transverse strength. The total
thickness is the arithmetic mean of these two measurements.

Half tiles rectangular in shape shall also be available. Half tiles for use with full tiles in the
floor shall have dimensions which shall be such as to make two half tiles when joined
together, to match with the dimensions of the one full tile.

Tolerances

Tolerances on length or breadth of tiles shall be + 1 mm. In addition, the difference in length
of side between the longest side and the shorter side in the sample shall not exceed 1 mm,
Tolerance on thickness shall be + 5 mm, in addition the difference in thickness between the
thickest and the thinnest tile in the sample shall not exceed 3 mm

Thickness of Wearing Layer

The thickness of wearing layer measured from the top of the chequers shall not be less than
6 mm.The thickness of the wearing layer shall be measured at several points along the

fracture line ofthe tile that was tested for wet transverse strength. The arithmetic means of
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the two measurements which yielded the lowest value shall be the minimum thickness ofthe
wearing layer.

21.3.4 General quality

Unless otherwise specified. the tiles shall be upper layer. The upper layer of the tiles shall be
free from projections. depressions, cracks (hair cracks not included), holes, cavities and
other blemishes. The edges of the tile shall be free from projections, depressions, cracks
(hair crack not included), holes, cavities, and other blemishes. The edges of the tile may be
rounded.

21.3.5 Finish

The colour and texture of the wearing layer shall be uniform throughout its thickness No
appreciable difference in the appearance of the tiles, from the point of view of colour of
aggregate, its type and its distribution on the surface of the wiring layer shall be present.
21.3.6 Physical requirement

The tests on tile shall not be carried out earlier than 28 days from the date of manufacture.
Flatness of the Tile Surface

The tiles when tested according to the procedure laid down In Annex B, the amount of
concavity and convexity shall not exceed) mm.

Perpendicularity

When tested in accordance with the procedure laid down in Annex C, the longest gap
between the arm of the 'square' and the edge of the tiles shall not exceed 2 percent of the
length of the edge.

Straightness

When tested according to the procedure given in Annex D, the gap between the thread and
the plane of the tile shall not exceed 1 percent of the length of the edge.

Water Absorption
When tested according to the procedure laid down in Annex E, the average percent of water
absorption shall not exceed.

Wet Transverse Strength
When tested according to the procedure laid down in Annex F, the average wet transverse
strength shall not be less than 3 N/mm2

Resistance to Wear
When tested in the manner specified in Annex G. the wear shall not exceed the following
value:

a) Average wear 2 mm
b) Wear on individual specimen 2.5 mm
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21.3.7 Marking

Tiles shall be legibly and indeliby marked on the back with the identification of the source of
manufacturer. The detail construction should be as indicated in the drawing or as per
instruction of the Engineer.

21.4 WOODWORK
21.4.1 Quality

Generally, the timber shall be Sal wood unless otherwise stated of the best quality obtained
from an approved sawmill. Timber for carpentry shall be straight and free from twist,
sapwood, shakes, dead and loose knots, worm holes, other holes, signs of decay and other
defects, and seasonedand shall comply with the requirements of IS 883-1994 All the timber
shall be seasoned and freefrom decay, harmful fungi and insect attacks and from any other
damage of harmful nature which will affect the strength, durability, appearance or its
usefulness for the purpose for which it is required. The minimum compressive strength of the
timber shall be 70 kg/cm2.

21.4.2 Kind

The timber shall be best quality timber as specified in the item. The samples of the
approvedtimber to be used shall be deposited in the office of Engineer for the purpose of
comparison.

Colour:

The Colour shall be uniform as far as possible, the darkness of colour amongst colour
species oftimber being generally a sign of strength and durability.

Moisture:

The natural moisture content of any untreated timber delivered to site shall not exceed those
asrecommended by IS 287-1993. All timber shall be seasoned to moisture content of not
more than22% for frames and 15% for shutter. The contractor’s price must include for any
kiln drying thatmay be necessary to achieve these figures.

21.4.3 Sawing

All beams and scantling shall be sawed straight lines, planes and of uniform thickness with
fullmeasurement from end to end and shall be swan along grain and under no condition
beams,rafters, wall plates, blocks etc. shall be sawed across grain. They shall be sawn with
such sufficient margin as to secure specified dimensions, lines and planes after being
brought and dressed.

All woodwork except door/window frames or ceiling shall be painted with two coats of
creosoteconfirming to IS 218 1952. Any timber rejected shall at once be removed from the
site. The contractor shall be responsible up to the end of the maintenance period for
executing at his own cost all work necessary to eradicate insect attack of timber which
becomes evident, including the replacement of timber attached or suspected of being
attacked, notwithstanding that the timber concerned may have already been inspected and
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passed as fit to use before.

21.5 DOORS, WINDOWS & VENTILATIONS
21.5.1 UPVC Window & Ventilation/ Louver Frames & Shutters

Polyvinyl chloride Resin suspension grade is the basic raw material for forming PVC
compound. PVC resin then is mixed with chemicals like Calcium, Stearate, Hydrocarbon
Wax, Titanium Dioxide, Calcium Carbonate, and acrylic processing aids. Further, additives
like impact modifiers, pigments, epoxy plasticizer, UV stabilizer, lubricants, chemical blowing
agent etc. are added. The purpose of adding the chemicals and additives is to impart cellular
structure, strength, surface finish, colour and resistance to fading by light rays. These
chemicals are mixed in the desired proportion and shall be used in the formulation of PVC
material and for free and smooth extrusion of PVC profiles.

The Upvc work as scheduled and detailed shall be fabricated as per the Drawings.
Fabricated Upvc work covered by this specification. shall be supplied and installed by the
well-known local Upvc fabricators or manufacturer as approved by the Engineer.

Before placing any orders, the Contractor shall state the name of the window manufacturer
he has selected from the list of approved manufacturers. The nominated manufacturer shall
not be changed without prior approval of the Engineer.

The Quantity of UPVC door (Casement/Swing/Sliding etc.), window (Casement/Sliding etc.),
and ventilator/Louvers frames and shutters may vary as per the requirement of site
conditions in the revised drawings later. It shall be paid in sq.m.

21.5.1.1 UPVC Sections

a) Providing and fixing UPVC Sliding window with net, frame 50x80mm, sash
58x36mm, white color with 5mm glass all complete.

b) Providing and fixing UPVC Casement window with frame 60x60mm, sash 60x78mm,
white color with 5mm glass all complete.

c) Providing and fixing UPVC Fixed window with netframe 50x80mm,sash
58x36mm,white color with 5mm glass all complete.

d) Providing and fixing UPVC Single Door with full panel frame 60x60mm, sash
60x104mm, with color all complete.

e) The UPVC work as scheduled and detailed shall be fabricated as per drawings.

21.5.1.2 Fabricated UPVC Work

Fabricated UPVC work covered by this specification shall be supplied and installed by the
well-known UPVC fabricators as approved by the Engineer.

Before placing any orders, the Contractor shall state the name of the manufacturer he has
selected from the list of approved manufacturers. The nominated manufacturer shall not be
changed without prior approval of the Engineer.

21.5.1.3 Materials
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Extruded aluminium components shall be manufactured from aluminium alloy B 6063 - T5.
The lining to louver panels shall be 1.0 mm thick sheet aluminium powdered as specified.
Hardware and hinges shall be as approved by the Engineer.

21.5.1.4 Manufacture

UPVC work shall be fabricated in accordance with the prevalent practice among the local
Manufacturers and as per drawings showing jointing details, hardware and extrusion profiles.
It will be the UPVC fabricators as well as the Contractors' responsibility to ensure that all
fabricated aluminium work is carried out in accordance with drawings of the current series.
21.5.1.5 Finish and Protection

Fabricated UPVC work shall be caustic etched, powdered and sealed as required by AS
K182 and finished with two coats of an approved lacquer.All components shall be powdered
0.03 mm thick.

21.5.1.6 Workshop Drawings

The Contractor shall arrange for the preparation of complete workshop drawings of all
fabricated UPVC work and shall submit the same to the Engineer for his approval.

21.5.1.7 Fixing and Strength of Main Members

Main members shall be of such strength that a wind pressure of 1.16 kPa shall cause a
deflection of not more than 1/240 of the span of the member. No permanent deflection shall
result from such conditions of loading.

Fixing to members shall be such that the above loading shall be generated in the members
without sufficient stress to cause failure or movement to be evident at any joint.

The UPVC fabricator and the Contractor shall take full responsibility that all fabricated
aluminium work shall comply with the above conditions.

Load bearing brackets shall be fabricated and fixed as shown on the architectural drawings.
21.5.1.8 Expansion

Provision for vertical and horizontal expansion must be fully detailed on the UPVC
fabricator's workshop drawings.

Vertical and horizontal expansion joints shall be so designed as to cover all weather
conditions likely to be encountered on the site.
21.5.1.9 Flashing

All flashing required to be built in as the work proceeds shall be supplied by the building
contractor and built in by the trade concerned.

All other flashing as detailed on the drawings shall be supplied and fixed in position by the
UPVC fabricator.

The UPVC door, window, ventilation frames shall be installed in position and fixed rigidly in
the wall, columns with metal grips confirming ISI and stainless-steel screws of dia. 6 - 8 mm.
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The spacing of grips shall be kept at 500mm.

21.5.1.10 Weather seals

Approved British or Dow corning or equivalent weather seals as approved by the Engineer
shall be metal backed/backing foam, siliconized, of the size called for on the relevant Public
Works Department drawings. The adjacent glass areas are masked using a masking tape
before application of silicone. The surface is cleaned with cleaning solvent. Now the sealant
application is started by injecting weather sealant in between the glass over the backing
foam or between glass and frame or between composite panels or between wall and
aluminium frame. The sealant is immediately tooled after the sealant application and the
masking tape is removed. Finally, the glass and aluminium is cleaned from inside and
outside.

21.51.11 Glazing

Providing and fixing approved brand, and type and thickness of glass and for double glazed
and single glazed as mentioned in the bill of quantities in door, clerestory, window, and
ventilator/Louvers shutters with gaskets as shown in the Drawing. The strong adhesive
double-sided tape shall be applied for structural glazing work as directed by the Engineer.
21.51.12 Material

The glass of specified thickness and type shall be provided of approved make and shade.
The glass shall be free from shacks, bubbles, and air holes, veins blisters or any other
defects. It shall be of uniform thickness. Samples shall be approved prior to use.

21.5.1.13 Workmanship

All windows shall have glazed fixed on outside face or as shown on drawings. The glass
shall be cut to size to fit slightly loose. The panel pins shall be spaced not more than 500
mm. apart.

There shall be minimum 44 glazing clips per square meter of glass. Cracked, scratched
glass shall be rejected. Rubber channels can also be used in place of gaskets.

21.51.14 Fly wire mesh

Providing and fixing Gl fly wire mesh of 16gauge to window/ventilation as per design,
drawing and approval of Engineer.
21.51.15 Measurement

It shall be done in square meter of the area done. Rate shall include labour, materials,
fabrication and fixing including all necessary accessories such as French rollers, U shaped
P.V.D.F gasket, Steel hook-locks, Japanese floor spring, Chrome Handle and with Double
lock, Jointing to masonry shall be set with 1 class silicone on foam seal, 5 mm clear float
glass in windows/ventilators and 8 mm clear float glass in doors with sand blast and high
edge polish, MS Fly screens of 18 gauge on all openable windows and other necessary
fixtures and fittings all complete. It shall be paid in sq.m.

21.5.1.16 Payment

Payment for work will be made on the basis of contract unit price indicated in the BOQ. The
payment will be full and final compensation for all material, labour, and equipment to
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complete the works as specified.
21.5.2 Aluminium Window & Ventilation/ Louver Frames & Shutters

Providing, fabrication and fixing of powder coated (30 microns thickness) Aluminium window
and ventilator/Louvers frames and shutters (1.2- 2 mm thickness) including all necessary
accessories such as 4 mm clear float glass in windows/ventilators and 6 mm clear float glass
in doors with sand blast, 8mm, 10 mm th. Laminated particle board for doors of toilets and
balconies, 16-gauge fly screens on all openable windows and high edge polish, French
rollers, U shaped P.V.D.F gasket, Steel hook-locks, Japanese floor spring, Chrome Handle
and with Double lock, 18-gauge Fly screens on all openable windows all complete as per
drawing using the following sections and necessary fixtures and fittings. The Quantity of
aluminium door (Casement/Swing/Sliding etc.), window (Casement/Sliding etc.), and
ventilator/Louvers frames and shutters may vary as per the requirement of site conditions in
the revised drawings later. It shall be paid in sq.m.

21.5.2.1 Aluminium Sections

Providing and fixing 2 or 3 panel sliding window of aluminium section in naturally anodized of
black anodized/powder coated color,section size(87x56x1.2mm) fitted with 5mm clear glass
with stainless steel fly mesh shutter.

Providing and fixing fixed window of aluminium section in naturally anodized of black
anodized/powder coated color, section size(87x25+12*1.2mm) fitted with 5mm clear glass
with stainless steel fly mesh shutter.

Supply and Installation of Aluminium Louver System Ventilation with naturally anodized color
with section 101.6mmx44mmx1.5mm with 5mm clear glass and steel net including materials,
labour, fixing and fitting all complete as per drawings, specification and instruction of the
Engineer.

The aluminium work as scheduled and detailed shall be fabricated as per drawings.

21.5.2.2 Fabricated Aluminium Work

Fabricated aluminium work covered by this specification shall be supplied and installed by
the well-known aluminium fabricators as approved by the Engineer.

Before placing any orders, the Contractor shall state the name of the manufacturer he has
selected from the list of approved manufacturers. The nominated manufacturer shall not be
changed without prior approval of the Engineer.

21.5.2.3 Materials

Extruded aluminium components shall be manufactured from aluminium alloy B 6063 - T5.
The lining to louver panels shall be 1.0 mm thick sheet aluminium powdered as specified.
Hardware and hinges shall be as approved by the Engineer.

21.5.2.4 Manufacture

Aluminium work shall be fabricated in accordance with the prevalent practice among the
local Manufacturers and as per drawings showing jointing details, hardware and extrusion
profiles.

It will be the aluminium fabricators as well as the Contractors' responsibility to ensure that all
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fabricated aluminium work is carried out in accordance with drawings of the current series.
21.5.2.5 Finish and Protection

Fabricated aluminium work shall be caustic etched, powdered and sealed as required by AS
K182 and finished with two coats of an approved lacquer.

All components shall be powdered 0.03 mm thick.

21.5.2.6 Workshop Drawings

The Contractor shall arrange for the preparation of complete workshop drawings of all
fabricated aluminium work and shall submit the same to the Engineer for his approval.
21.5.2.7 Fixing and Strength of Main Members

Main members shall be of such strength that a wind pressure of 1.16 kPa shall cause a
deflection of not more than 1/240 of the span of the member. No permanent deflection shall
result from such conditions of loading.

Fixing to members shall be such that the above loading shall be generated in the members
without sufficient stress to cause failure or movement to be evident at any joint.

The aluminium fabricator and the Contractor shall take full responsibility that all fabricated
aluminium work shall comply with the above conditions.

Load bearing brackets shall be manufactured from 40 x 6 mm. mild steel bent to shape, hot
dipped galvanised, bitumen coated only on surfaces coming in contact with aluminium and
spaced at not more than 500 mm. Centres as approved by the Engineer.

Load bearing brackets shall be fabricated and fixed as shown on the architectural drawings.
21.5.2.8 Expansion

Provision for vertical and horizontal expansion must be fully detailed on the aluminium
fabricator's workshop drawings.

Vertical and horizontal expansion joints shall be so designed as to cover all weather
conditions likely to be encountered on the site.
21.5.2.9 Flashing

All flashing required to be built in as the work proceeds shall be supplied by the building
contractor and built in by the trade concerned.

All other flashing as detailed on the drawings shall be supplied and fixed in position by the
aluminium fabricator.

The aluminium door, window, ventilation frames shall be installed in position and fixed rigidly
in the wall, columns with metal grips confirming ISI and stainless-steel screws of dia. 6 - 8
mm. The spacing of grips shall be kept at 500mm.

21.5.2.10 Weather seals

Approved British or Dow corning or equivalent weather seals as approved by the Engineer
shall be metal backed/backing foam, siliconized, of the size called for on the relevant Public
Works Department drawings. The adjacent glass areas are masked using a masking tape
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before application of silicone. The surface is cleaned with cleaning solvent. Now the sealant
application is started by injecting weather sealant in between the glass over the backing
foam or between glass and frame or between composite panels or between wall and
aluminium frame. The sealant is immediately tooled after the sealant application and the
masking tape is removed. Finally, the glass and aluminium is cleaned from inside and
outside.

21.5.2.11 Glazing

Providing and fixing approved brand, and type and thickness of glass and for double glazed
and single glazed as mentioned in the bill of quantities in door, clerestory, window, and
ventilator/Louvers shutters with gaskets as shown in the Drawing. The strong adhesive
double-sided tape shall be applied for structural glazing work as directed by the Engineer.
21.5.2.12 Material

The glass of specified thickness and type shall be provided of approved make and shade.
The glass shall be free from shacks, bubbles, and air holes, veins blisters or any other
defects. It shall be of uniform thickness. Samples shall be approved prior to use.

21.5.2.13 Workmanship

All windows shall have glazed fixed on outside face or as shown on drawings. The glass
shall be cut to size to fit slightly loose. The panel pins shall be spaced not more than 500
mm. apart.

There shall be minimum 44 glazing clips per square meter of glass. Cracked, scratched
glass shall be rejected. Rubber channels can also be used in place of gaskets.

21.5.2.14 Fly wire mesh

Providing and fixing GI fly wire mesh of 16gauge to window/ventilation as per design,
drawing and approval of Engineer.
21.5.2.15 Laminated particle board

Providing and fixing of 10mm thick laminated particle board for doors of toilets and balconies
may be used as per BOQ and drawing.

21.5.2.16 Measurement

It shall be done in square meter of the area done. Rate shall include labour, materials,
fabrication and fixing including all necessary accessories such as French rollers, U shaped
P.V.D.F gasket, Steel hook-locks, Japanese floor spring, Chrome Handle and with Double
lock, Jointing to masonry shall be set with 1 class silicone on foam seal, 6 mm clear float
glass in windows/ventilators and 8 mm clear float glass in doors with sand blast and high
edge polish, MS Fly screens of 18 gauge on all openable windows and other necessary
fixtures and fittings all complete. It shall be paid in sq.m.

21.6 FLOORING
21.6.1 Plain Cement Concrete

Providing, mixing, laying and compacting (1:2:4 concrete) screeding of specified thickness
on floor in true line and level including the cost of curing all complete
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Plain cement concrete M15 (1:2:4) flooring with cement, sand and stone ballast, including
laying in panels (the side of the panels shall be bounded with teak wood batten or flat iron
bars of same size and fixed with weak mortar or with nails or hooks), providing proper slope
for draining wash water, all complete, in sqm.

21.6.1.1 Preparation of Base

Before laying the cement concrete screeding, base shall be cleared of all foreign matter. If
necessary, the base shall chip and cleaned with wire brushes. Clean base shall then be
wetted with water thoroughly, but no water pool shall be allowed. Necessary slope shall be
given as per the drawing and instruction of Engineer.

21.6.1.2 Proportion

The proportion shall be 1 cement: 2 sands: 4 stone aggregate 12 mm. and down gauge by
volume as specified in the schedule. Grading of aggregate shall be as per reinforced
concrete specification.

21.6.1.3 Placing

The screeding shall be laid to specify thickness and maintain the slope as per the drawing
and instruction of Engineer. Screeding of the flooring shall be casted in one operation.
21.6.1.4 Finishing

Compact first with wood float. The blows shall be fairly heavy but as consolidation takes
place, light rapid strokes shall be given. Beating shall continue till all hollows in concrete are
filled with mortar cream. Then the surface shall be troweled till the moisture disappears. The
surface shall be checked with straight edge. The finish surface shall be cured for 7 days.
Sample of workmanship shall be got approved prior to work.

21.6.1.5 Measurement

Measurement shall be the exact length and breadth. It shall be paid in Sq.m of the work
done. Nothing shall be admissible for slope, small area, corners and work in any shape. No
deduction shall, however, be made for protruding or independent columns occurring in the
floor, door frame embedded in floor or any other part, when the area involved does not
exceed 0.1 sq. m. Rate shall include materials and labour complete.

21.6.2 Skirting

21.6.2.1 Cement skirting

Providing and laying 20 mm. thick cement plaster skirting up to 150 mm. height with cement
mortar 1: 3 (1 cement: 3 sand) finished with a floating coat of neat cement and hardening
liquid including curing.

It shall be paid in rm.

The thickness of the skirting shall be governed by the thickness of internal plaster. It shall
project by 6 mm. from the finished surface of the plaster. The receiving surface shall be
prepared similar to that for the plastering on walls.

21.6.2.2 Mortar
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Mortar shall be 1 cement: 3 sand well mixed and applied as per cement plaster. When the
surface becomes even it shall be uniformly covered with a coat of neat cement mixed
integrally with the hardening liquid 2 litres to 50 Kg. of cement 6 mm. thick finished smooth.
The corners, angles, junctions shall be truly vertical and or horizontal. Rounding of corners
and junctions as required shall be done without any extra charge. The finished surface shall
be cured for 7 days.

Samples of workmanship shall be got approved prior to execution of work.

21.6.2.3 Measurement

It shall be measured in ruining meter of the work done. The rate shall include material and
labour complete. It shall be paid in RM.
21.6.3 Cement Punning

Providing, mixing, laying cement punning (1:1) in true line and level including the cost of
curing, grooving (if any) as per drawing, specification
It shall be paid in sq. m.

Measurement: It shall be in square meter of the work done and rate shall include material
and labour complete.
21.6.4 Porcelain Floor/Wall/Skirting Tiles

Providing and laying natural glazed/mat finish coloured homogeneous porcelain tiles on wall
/ floor / skirting of Indian/Chinese brand of approved colour and size in cement mortar 1:4 or
1:2, as indicated in the Bill of Quantity and Drawings all complete.

21.6.4.1 Materials

Mat finish porcelain tiles (somany/ Nitco/AGL/Kajariya or equivalent) shall be of
homogeneous natural finish of approved colour, model and make. These shall be of
specified size approved by the Engineer.

21.6.4.2 General

Prior to installing any tile, the Contractor shall inspect surfaces and conditions in areas to
receive tile work and shall notify the Engineer of any serious defects or conditions that will
interfere with or prevent a satisfactory tile installation and shall co-ordinate with other trades
of work.

21.6.4.3 Installing the Tile

The surface shall be brushed, cleaned, and wetted. Tile shall be soaked completely by
immersing in clean water at least 30 minutes and drained. No free moisture shall be allowed
to remain on the backs of the tiles at the time of setting. Tiles shall be installed by applying a
skim coat of plastic mix of 1:4 (1 cement: 4 sand) or 1:2 (1 cement: 2 sand), as may be the
case, cement mortar maximum 12 mm thick on wall/floor by firmly pressing tile into the
cement mortar applied on the wall so that the back of the tile is completely in touch with the
mortar. Joints in the tile work shall be accurately aligned with horizontal joints level and
vertical joints in plumb. Joints shall be maintained uniformly 1.5 mm wide or as directed by
the Engineer by aligning spacer lugs on tile edges if tiles are so manufactured or by use of
wetted strings. Tiles shall be laid out in such a way that no tile is less than half size course.
Where tile must be cut at edges or penetrated the cut edges shall be carefully filed and
neatly ground. Chipped, cracked or broken tiles shall not be used, and all defective work
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shall be replaced and repaired to the satisfaction of the Engineer at the Contractor's
expense. After tiles have been set firm and strings from set tiles removed tiles shall be
dampened and joints grouted full of a plastic mix of white cement by trowel, brush, or finger
application. During grouting all excess grout shall be cleaned off the tile surface with damp
cloth or sponge. All tile work finishing shall be adequately protected from damage during the
progress of construction till completion and any damage shall be repaired to the satisfaction
of the Engineer at the Contractor's expense. Upon completion prior to final inspection and
acceptance, the Contractor shall clean all tile work. Acids or other agents liable to damage
the work shall be avoided. If tile surface shows mass scratches, cracks or other
imperfections, which cannot be removed by cleaning; the contractor shall remove the
defective material and replace with new material at no additional expense.

Sample of workmanship shall be approved prior to execution of work.
21.6.4.4 Measurement

The measurement shall be done in square meter of the work done on floor/wall/skirting
including the setting mortar. Rate shall be for the material and labour complete. This shall
be paid in sq.m.

21.6.5 Vitrified Floor/Wall/Skirting Tiles

Providing and laying natural glazed/mat finish coloured homogeneous 8mm thick vitrified
tiles on wall / floor / skirting of Indian/Chinese brand of approved colour and size in cement
mortar 1:4 or 1:2, as indicated in the Bill of Quantity and Drawings all complete.

21.6.5.1 Materials

Mat/glazed finish vitrified tiles (somany/ Nitco/AGL/Kajariya or equivalent) shall be of
homogeneous natural finish of approved colour, model and make. These shall be of
specified size as per BOQ or approved by the Engineer.

21.6.5.2 General

Prior to installing any tile, the Contractor shall inspect surfaces and conditions in areas to
receive tile work and shall notify the Engineer of any serious defects or conditions that will
interfere with or prevent a satisfactory tile installation and shall co-ordinate with other trades
of work.

21.6.5.3 Installing the Tile

The surface shall be brushed, cleaned, and wetted. Tile shall be soaked completely by
immersing in clean water at least 30 minutes and drained. No free moisture shall be allowed
to remain on the backs of the tiles at the time of setting. Tiles shall be installed by applying a
skim coat of plastic mix of 1:4 (1 cement: 4 sand) or 1:2 (1 cement: 2 sand), as may be the
case, cement mortar maximum 12.5 mm thick on wall/floor by firmly pressing tile into the
cement mortar applied on the wall so that the back of the tile is completely in touch with the
mortar. Joints in the tile work shall be accurately aligned with horizontal joints level and
vertical joints in plumb. Joints shall be maintained uniformly 1.5 mm wide or as directed by
the Engineer by aligning spacer lugs on tile edges if tiles are so manufactured or by use of
wetted strings. Tiles shall be laid out in such a way that no tile is less than half size course.
Where tile must be cut at edges or penetrated the cut edges shall be carefully filed and
neatly ground. Chipped, cracked or broken tiles shall not be used, and all defective work
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shall be replaced and repaired to the satisfaction of the Engineer at the Contractor's
expense. After tiles have been set firm and strings from set tiles removed tiles shall be
dampened and joints grouted full of a plastic mix of white cement by trowel, brush or finger
application. During grouting all excess grout shall be cleaned off the tile surface with damp
cloth or sponge. All tile work finishing shall be adequately protected from damage during the
progress of construction till completion and any damage shall be repaired to the satisfaction
of the Engineer at the Contractor's expense. Upon completion prior to final inspection and
acceptance, the Contractor shall clean all tile work. Acids or other agents liable to damage
the work shall be avoided. If tile surface shows mass scratches, cracks, or other
imperfections, which cannot be removed by cleaning; the contractor shall remove the
defective material and replace with new material at no additional expense.

Sample of workmanship shall be approved prior to execution of work.
21.6.5.4 Measurement

The measurement shall be done in square meter of the work done on floor/wall/skirting
including the setting mortar. Rate shall be for the material and labour complete. This shall
be paid in sq.m.

21.6.6 Marble Flooring

Providing and laying 16 -18mm thick Rajasthani Marble in floor & wall skirting (approved
colour and pattern) in 1:2 green mortar including the cost of cutting, grinding, polishing,
groove making, moulding, placing, and filling with grout and screeding of required thickness
in 1:6 cement mortar as required all complete as per specification.

21.6.6.1 Materials

Marble stone floor shall be used for specified areas. The marble slabs shall be of selected
quality, hard, sound, dense, and homogeneous in texture free from cracks, decay,
weathering and flaws.

The Sample shall be approved by Engineer before supplying and laying.

The thickness of the marble slab shall be 16-18 mm and shall be machine cut to required
dimensions. The bedding mortar for the marble slab shall be minimum 12 mm thick 1:2 (1
cement: 2 sand mortar). Before laying marble floor it is essential that a level surface is
required. The joints shall be as fine as possible. The flooring shall be cured for a minimum
period of seven days. Slight unevenness at the meeting of edges of marble slabs shall be
removed by chiselling. The surface shall be ground evenly with machine fitted with finest
grade grinding stones. Then oxalic acid shall be dusted over the surface sprinkled with
water and rubbed hard with pad and woollen rags to give smooth and shining finished
surface.

21.6.6.2 Measurement

It shall be done in square meter of the area done. It shall be paid in sq.m. Rate shall be for
all the works including all labour and materials complete.
21.6.7 Granite Flooring

Providing and laying 16 -18mm thick Granite (floor & wall skirting) (approved color and
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pattern) in 1:2 green mortar including the cost of cutting, grinding, polishing, groove making,
moulding, placing and filling with grout and screeding of required thickness in 1:6 cement
mortar as required all complete.

21.6.7.1 Materials

Granite stone floor shall be used for specified areas. The Granite slabs shall be of selected
quality, hard, sound, dense, and homogeneous in texture free from cracks, decay,
weathering and flaws. The Sample shall be approved by Engineer before supplying and

laying.

The thickness of the granite slab shall be 16 mm and shall be machine cut to required
dimensions. The bedding mortar for the granite slab shall be minimum 12-38 mm thick 1:2
cement: sand mortar. Before laying granite floor it is essential that a level surface is
required. The joints shall be as fine as possible. The flooring shall be cured for a minimum
period of seven days. Slight unevenness at the meeting of edges of granite slabs shall be
removed by chiseling. The surface shall be ground evenly with machine fitted with finest
grade grinding stones. Then oxalic acid shall be dusted over the surface sprinkled with
water and rubbed hard with pad and woolen rags to give smooth and shining finished
surface.

21.6.7.2 Measurement

It shall be done in square meter of the area done. It shall be paid in sq.m. Rate shall be for
all the works including all labour and materials complete.
21.6.8 Slate stone cladding

Providing and Laying 15-20mm thick slate stone cladding in 20mm thick cement sand 1:2
mortar on floor, skirting etc. including polishing and finishing work all complete as per
specification and instruction of site engineer.

21.6.8.1 Materials

Slate stone cladding shall be used for specified areas. The slate stone shall be of selected
quality, hard, sound, dense, and homogeneous in texture free from cracks, decay,
weathering and flaws. The Sample shall be approved by Engineer before supplying and

laying.

The thickness of the Kotastone slab shall be 15-20 mm and shall be machine cut to required
dimensions. The mortar for the slate stone shall be minimum 20 mm thick 1:2 cement: sand
mortar. Before laying granite floor it is essential that a level surface is required. The joints
shall be as fine as possible.

21.6.8.2 Measurement

It shall be done in square meter of the area done. It shall be paid in sq.m. Rate shall be for
all the works including all labour and materials complete.
21.6.9 Machine Made Brick Telia Tile

21.6.9.1 General

Machine made brick telia tile (20-25 mm thick) on roof terrace (floor & wall skirting) having
gap 10 mm between two tiles including 12mm thick 1:2 Cement sand mortar bed with proper
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line and level including the joint filler on floors, fittings and grouting of joints with red oxide as
per drawing, BOQ and Engineer’s instruction.

Telia tiles are to be uniform in size, shape and colour and free from twist and other defects,
in every respect equal to samples to be deposited with and approved by the Engineer.
21.6.9.2 Measurement

Measurement of works will be made in m2 of plan area of works.
21.6.9.3 Payment

Payment for work will be made on the basis of contract unit price indicated in the BOQ. The
payment will be full and final compensation for all material, labour, and equipment to
complete the works as specified.

21.6.10 Concrete Interlocking Tiles

The cement concrete interlocking tiles of approved shape size and color shall be provided in
cement sand mortar. These shall be either pre-cast concrete blocks or cast-in-situ concrete.
Cement sand mortar used for bedding and joint shall be in 1:4 ratio.

21.6.10.1  Laying

The tiles shall be laid on either concrete or compacted sand-gravel as indicated in the
Drawing.

In the case of cement sand base, it shall be 1 part cement; 4 parts sand and mixing shall be
done as per specification for mortar mixing of brick masonry work laid to the dimensions,
lines and levels shown in the Drawing and well compacted by ramming or other means.
Before laying the foundation of lean concrete, the base shall be leveled and slightly watered
to make it damp.

In the case of sand gravel it shall consist of a material approved by the Engineer. The tiles
shall then be laid out and bedded on 12 mm thick cement sand mortar of 1:4 ratios. The
gaps between the block/slabs shall not be more than 12 mm and shall be filled with 1:4
cement sand mortar.

21.6.10.2 Tests and Standard of Acceptance

Concrete shall be tested in accordance with specification for concrete and shall meet the
specified criteria. All tiles shall be laid true to the lines and levels shown on the Drawing or
as instructed by the Engineer.
21.6.10.3 Measurement

The work shall be measured in square meter of the area. Concrete and/or sand-gravel
foundation shall be measured in cubic meters. Excavation for foundation shall not be
measured. It is deemed included in the measurement of the tiles.

21.6.10.4 Payment

The tiles measured as above shall be paid at the contract unit rate which shall be the full and
the final compensation to the Contractor. Concrete and/or sand-gravel foundation shall be
paid for separately, as provided under respective Sections of these Specifications.

21.6.11 Wooden Planking
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The seasoned and aldrin treated Timber Planks of finished size of 450mm x65mm x15mm of
specified hardwood or as directed by the consultant shall be used and laid in approved type
of pattern over levelled cement punned surfaces and fixed to the floor with Dendrite glue or
water-repellent Glue and each tile is screwed to ground with two nos. sheet metal screws
and grip. At the edges, of floor the plank should have minimum of 8mm gap for the
expansion and contraction. The top surface shall be finished in perfect line and level. The
planks shall be painted with chapra paints as per the specifications and finished with 2 coats
of Polyurethane paints as wearing coat. The texture of the floors shall be in mat or as
instructed by the Engineer.

21.6.11.1 Measurement

The measurement shall be done in square meter of the work done including epoxy resin and
hardener, skilled/unskilled labour all complete and ready for use. Rate shall be for the
material and labour complete. This shall be paid in sq.m.
21.6.12 Wood Composite Panel Flooring Works

21.6.121 Scope of Work

This work shall consist of the supply and installation of WPC (Wood Plastic Composite) Co-
Extrusion Decking for outdoor spaces. The scope includes the provision of all decking
panels, necessary clips, hardware, labor, and equipment required to complete the
installation as per the Drawings and the approval of the Architect/Engineer.

21.6.12.2 Material Requirements

The decking panels shall be high-class Wood Plastic Composite matching the following
exact specifications:

a) Dimensions: 2800 mm (Length) x 138 mm (Width) x 23 mm (Thickness).

b) Composition: 55% Wood, 35% High-grade polymer (HDPE), and 10% Additives
(including bonding stabilizers, UV stabilizers, etc.).

c) Physical Properties: The decking section must have a bulk density of 1.35 g/cm?. It
must be strictly weatherproof and suitable for outdoor temperature fluctuations
ranging between -10 °C to 60 °C.

d) Performance Standards: The material must comply with the following testing
standards:

e) Moisture Resistance: Conforming to EN15534-1:2014.

f) Abrasion Resistance: 37.9 mg/1000r as per ASTM D4060-14.

g) Atrtificial Weathering Resistance: Minimum 4.5 grades of colorfastness.

h) Bending Strength: 26.8 MPa as per EN15534-1:2014.

i) Anti-Slip Property: R10 rating as per DIN 51130-2014.

j) Accessories: The system shall include all necessary proprietary installation clips,
specifically DBK-16 and DBK-18, functioning as starter clips and gap clips.

21.6.12.3 Installation and Execution

The WPC decking shall be installed on a prepared sub-frame or base as approved by the
Engineer.
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Installation must strictly utilize the specified DBK-16 and DBK-18 starter and gap clips to
ensure proper spacing, thermal expansion accommodation, and a secure fit.

The finished deck must be true to line, level, and plumb, without uneven gaps or surface
irregularities.
21.6.12.4 Measurement

The WPC Co-Extrusion Decking shall be measured in square meters (sq.m) of the net area
successfully installed, finished, and accepted by the Architect/Engineer.
21.6.12.5 Payment

This rate shall be the full and final compensation for the supply of all materials (decking
panels, DBK-16/DBK-18 clips, and fasteners), labor, tools, equipment, surface preparation,
and all other incidental operations necessary to successfully complete the work to the
satisfaction of the Architect/Engineer.

21.6.13 Flag Stone Paving

Flag stone of specified thickness shall be of uniform colour free from cracks and other
defects. Each of the four edges shall be trimmed to four straight lines with right angle to
other edge unless otherwise stated. The size of the flagstone shall be of uniform in width of
45cm and the variable length not less than 30cm. Thickness of the slab shall not exceed
more than 50mm nor be less than 30mm.

21.6.13.1 Laying

Stone slab of specified thickness shall be laid on sand bed or 1:4 cement sand bed as
specified by engineer. Joints shall be kept as thin as possible and shall not exceed 6mm and
all the joints are pointed with 1:1 Cement sand mortar unless specified otherwise by
engineer.

Laying shall start from one side in the slope as indicated in drawing or instruction. Under no
circumstances shall the contractor insert small stone chips underneath the slab to raise its
level to desired level. After the slabs of stone are laid, the mortar in the joints shall be raked
to a depth of 12.5mm to 20mm. Joints flush pointed with 1:1 cement sand mortar. Special
care shall be taken to protect the floor from walking over it before it is completely dry or in
any event not earlier than 3 days.

Sample of floor stone shall be produced before site In-charge for approval and the contractor
shall procure only those stone slabs that clearly and definitely confirm with the approved
sample. At any case, the procured slabs shall be exhibited before using as floor slab.
21.6.13.2 Measurement

It shall be measured in square meter for specified thickness.
21.7 PLASTERING
21.7.1 Cement Plastering Walls

Providing and laying 20mm thick cement plaster on walls with 1:6 cement sand mortar in
perfect line and level including the cost of scaffolding, curing etc. all complete.
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21.7.1.1 Materials

Cement shall conform to as specified under cement concrete work. Sand shall conform to as
specified under cement concrete work and 50 % fine sand shall be mixed.

The cement mortar shall be in 1:4 (1 cement: 4 sand) by volume. The ingredients shall be
accurately gauged and be well and evenly mixed together in a mechanical pan mixture, care
being taken not to add more water than is required. No mortar that has begun to set shall be
used. If hand mixing is allowed, then it shall be done in brick tanks. The gauged material
shall be put in the tank and mixed dry. Water will then be added and the whole mixed again
until it is homogeneous and of uniform color. Not more than one bag of cement shall be
mixed at one time which can be consumed within half an hour of its mixing.

The joints in the brick work shall be raked out to a depth of 12.5 mm or 20mm. minimum and
the surface watered and cleaned of all dust and dirt. Concrete surfaces shall be properly
racked to get adequate key. Tip (makers) shall be provided on the surface for proper
thickness and obtaining the finished plaster surface in plumb.

The finished surface shall be minimum average 12.5 mm. on ceiling or 20mm thick on inner
wall and 12.5mm outer wall as specified in BOQ. The surface shall be finished at once by
being rubbed over with trowel till the cement appears on the surface. All corners, angles and
junctions shall be truly vertical and horizontal as the case may be and carefully and neatly
finished. Rounding of corners and junctions as required and directed shall be without extra
charge. The finished plaster shall be cured for 7 days and protected against damage.
Sample of workmanship shall be approved prior to commencement of work.

21.7.1.2 Measurement

It shall be done in square meter of the surface over which the plaster has been done. The
thickness of the plaster shall not be taken into account except for independent columns
where the measurement shall be of finished surface allowing 12.5 mm. over the designed
dimensions. Opening shall be deducted in full and jambs and soffits shall be allowed. Each
opening less than 1 sq. m. shall neither be deducted nor extra be paid for jambs, soffits or
the sides of such opening. The rate shall include rounding of all corners, junctions, making
grooves and forming drip course wherever required materials, scaffolding and curing. Unless
otherwise specified nothing extra shall be allowed for plaster on independent columns and
beams, any short width or on curved surfaces and difficult location. It shall be paid in sq. m.
21.7.2 Plastering Soffits of Slabs and Independent Concrete Surface

Providing and laying 12.5 mm thick cement plaster on ceiling/Independent Concrete surface
with 1:3 cement sand mortar in perfect line and level including scaffolding, curing etc. all
complete

Plastering the R. C. C. soffits/slab, column, shear wall with 12.5 mm. thick cement plaster 1:
3 (1 cement: 3 sand 50 % coarse sand + 50 % fine sand ).

The work shall be done as per specification of item No. 10.1. The plaster shall be composed

of 1: 3 (1 cement: 3 sand) cement mortar. Cement slurry shall be used as required. Care
should be taken to ensure that the finished plaster surface shall be plump, plane, straight
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and true to line. All arises and corners shall be straight, clean and sharp. All plaster work be
subjected to approval of the Engineer and work failing to meet the requirement shall be
dismantled and replaced at the Contractor's expense.

21.7.2.1 Measurement

It shall be measured in square meter of the surface over which plaster has been done. The
rate shall include rounding of all corners, junctions and forming drip course, making grooves,
material, scaffolding and curing all complete. It shall be paid in sq. m.

21.7.3 Tile Shape Plaster

25mm thick tile shape plaster in cement sand mortar (1:4) in slope portion of slab in perfect
line and level racking the joints, wetting the surface and curing the work all complete as per
specification and construction of the consultant/engineer all complete.

The work shall be done as per specification of item No. 10.1. The plaster shall be composed
of 1: 4 (1 cement: 4 sand) cement mortar. Cement slurry shall be used as required. Care
should be taken to ensure that the finished plaster surface shall be plump, plane, straight
and true to line. All plaster work be subjected to approval of the Engineer and work failing to
meet the requirement shall be dismantled and replaced at the Contractor's expense.

21.7.3.1 Measurement

It shall be measured in square meter of the surface over which plaster has been done. The
rate shall include, material, scaffolding and curing all complete. It shall be paid in sq. m.

21.8 WATER PROFING TREATMENTS
21.8.1 Water Proofing Works in terrace and balcony

Elastocrete cementitious elastomeric water proofing coating two components capacity per kg
6 sq.ft 2 coat including supply and applying all complete work as per drawing, specification
and direction of the engineer.

21.8.1.1 Surface preparation

The substrate must be sound, clean and have an open capillary system, and feel like fine
sandpaper to ensure mechanical bond (surface adhesion) and allow Elastocrete
cementitious elastometric water proofing to penetrate. Horizontal surface should have a
rough wood foot or broom finish. Smooth formed walls or smooth trowel led slabs must
roughened.

Remove all dirt, cement laitance, form release agents, curing compounds, loose particles,
paints etc. by means of acid etching, wet or dry sand-blasting or other suitable mechanical
means.

Remove all protrusions, work back to sound concrete, chiselling out any honeycombed or
damaged areas.

Stop active water leakage by using quick setting compound and grouting method, if required.
Thoroughly rinse the entire surface to be waterproofed with clean water. Pre-water several

times so that the concrete or masonry is saturated to control surface suction and ensure the
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growth of the crystalline formation deep within the pores of the substrate. When Elastocrete
cementitious elastometric water proofing is applied, the surface should be damp, but not wet.
Any surface water on horizontal surfaces must be removed.

21.8.1.2 Mixing

Add Elastocrete cementitious elastometric water proofing (3 parts) to water (1 part) and mix
thoroughly until the mixture is completely free of lumps. Mix only as much material as can be
used within 30 minutes.

21.8.1.3 Vertical/ Horizontal surface coating

Apply Elastocrete cementitious elastometric water proofing in slurry form to pre-watered
concrete substrate with a masonry brush. Brush on the material evenly and work it well into
the surface. Apply second while the first coat is still tacky (green).

21.8.1.4 Measurement

Measurement shall be in square meter of the actual covered area. Nothing extra shall be
allowed for smoothing any rough surface by dressing cement mortar. Rate shall include all
materials, tools, labour as well as scaffolding all complete. It shall be paid in sq. m.

21.8.2 Water Proofing Works in toilet wall and floor

Supplying and Applying 400gsm Polythene Polypropylene Polymer Compound Waterproof
Membrane in toilet walls and floors all complete as per specification and instruction of the
engineer. Polyethylene polypropylene polymer waterproof membrane is mainly
polypropylene non-woven fabric and polyethylene as the main raw material, by adding the
host to improve the performance of a reinforced protective layer, anti-aging layer, waterproof
layer and sticky enhanced layer of four layers of sheet material as one of the conformities of
waterproof rolling material.

21.8.2.1 Surface preparation

The application procedure for a polyethylene polypropylene polyester polymer waterproof
membrane may include the following steps:

a) Prepare the base: Clean and level the base layer and repair any surface defects.

b) Prepare the membrane: Pre-lay the membrane and align it.

c) Apply the adhesive: Pour cement binder on the base and scrape it evenly.

d) Push the membrane forward: Push the membrane forward and remove any excess
adhesive or air.

e) Create a protective layer: Apply a 2 cm thick cement mortar protective layer in two
layers, staggering the layers by 20 cm.

f) Create overlaps: For roofs, toilets overlap the membranes by 10 cm. For basements,
use a cover lap that is 10-15 cm wide and bond the cover with high polymer.

21.8.2.2 Membrane on Vertical/ Horizontal surface

Apply Polythene Polypropylene Polymer Compound Waterproof Membrane in toilet walls
and floors properly following the specification.
21.8.2.3 Measurement

Measurement shall be in square meter of the actual covered area. Nothing extra shall be
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allowed for smoothing any rough surface by dressing cement mortar. Rate shall include all
materials, tools, labour as well as scaffolding all complete. It shall be paid in sq. m.

21.9 PAINTING

21.9.1 Applying Priming Coat of Approved Brand

Cement Primer ........c.. cocvies oviiiis e, .SQ. m.
WoOod PrIMEr .....coviis vt et e sq. m.
Metal primer ........... covoeeies et i sq. m.
Enamel primer...........oooiiiii sq.m.

The primers shall be in seal tins. These shall be of (Berger, Nerolac, Birla, KNP, Asian or
Equivalent Brand) or equivalent as per BOQ and approved by the Engineer.
21.9.1.1 Preparation

All surfaces shall be papered by sandpaper rubbing and cleaned properly.

Description of Work How measured Multiplying Factor

i) Panelled or Framed Measured flat 1 for each side

i) Flush doors -do- 1 for each side

iii) Fully glazed or wire -do- V2 for each side

iv) Part panelled or part | -do- 1 for each side
glazed or gauged

V) Fully ventilated or | -do- 1% for each side
louvered Measured flat overall. 2 for painting all
Vi) Trellis or Jeffri -do- over

vii) Railing with guard 1 for painting all
bars, balusters, gratings The height shall be taken from the | over

viii)  Gates, open palisade | lower end of the palisade upto the | all over

fencing including standard | top of the palisade but not to the top

braces, rails stay of the standards if they are higher.

The surface for cement plaster shall be patched up with the thick paste of the same primer
and smoothed after drying.

In case of timber having knots and nails holes, they should be filled with stopping and
knotting materials. The knotting material shall consist of pure shellac dissolved in Methylated
spirit. For stopping, Russian talc or gaskets shall be used. The stopping shall consist of two
parts of whiting (powdered chalk), One part of white lead mixed together in double boiled
linseed oil and well kneaded. The surface thus kneaded shall be allowed to dry up and then
sand papered, or readymade approved gaskets may be used.

In case of metal, derusting shall be done and properly cleaned after sand papering.
21.9.1.2 Application

After preparing the surface, the priming coat shall be applied with hairbrushes and as per
manufacturer's printed instructions.
21.9.1.3 Measurement
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Measurement shall be done in square meter. The measurements shall be as follows:

Nothing extra shall be paid for short width and surface of any shape, size. This shall include
for two or more coats inclusive of materials, scaffolding and labour complete.
21.9.2 Wall Putty

Providing and applying wall putty (Berger, Birla, KNP, Asian or Equivalent Brand) on wall
and ceiling surface with two or more coats to give an even and uniform shade as per BOQ,
drawing and specification.

21.9.2.1 Materials

Wall Putty shall be of Berger, Birla, JK, Asian or any other equivalent brand as per BOQ and
approved by the Engineer in sealed tins.
21.9.2.2 Application

Before wall putty is commenced on surface, all dirt and foreign matter shall be completely
removed. A vertical stroke with another horizontal stroke shall be termed one coat. Wall
putty shall be applied to the surface with thin smooth steel plate in a number of coats to get
uniform finish. After the first coat of the paint has hardened, the second coat is applied.
Similarly required number of coats shall be given to get an even and uniform shade.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.2.3 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Rate shall include all materials, tools, labour as well as scaffolding all complete. It shall be
paid in sq. m.

21.9.3 Waterproof Cement Painting

Painting the plastered surface with water proofing cement paint of approved brand and of
colour with two or more coats to give an even and uniform shade.
21.9.3.1 Materials

Water proofing cement shall be of (Berger, Nerolac, Birla, KNP, Asian or Equivalent Brand)
as per BOQ and approved by the Engineer in sealed tins.
21.9.3.2 Application

Before painting is commenced on surface, all dirt and foreign matter shall be completely
removed. The surface shall be wetted by sprinkling water with a fine spray. The surface shall
be sprayed several times with a few minutes intervals between each spraying to allow the
moisture to soak into the surface. A vertical stroke with another horizontal stroke shall be
termed one coat. Paint solution to be applied to the surface with hairbrushes in a number of
coats to get uniform finish. After the first coat of the paint has hardened, It shall be cured
with water at least for 24 hours before the second coat is applied. Similarly required number
of coats shall be given to get an even and uniform shade. It shall be kept damp at least for
seven days.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.

21.9.3.3 Measurement
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It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 12.1.3. Nothing extra shall be allowed for painting
any rough surface e.g. external sand - faced plaster or work in short width or surfaces in any
shape. Rate shall include all materials, tools, labour as well as scaffolding all complete. It
shall be paid in sq. m.

21.9.4 Plastic Emulsion Painting (Interior)

Providing and Applying Primer coat and two coats of the approved brand, colour & quality
acrylic coat plastic Emulsion Paint low (VOC) on internal wall and ceiling surface (Nerolac,
Burger, Asian Paints, Birla, KNP or equivalent for internal paint and silicon based weather
coat 1st quality emulsion for exterior wall paint (Nerolac, Burger, Asian Paints, Birla or
equivalent)) paint to achieve evenly shaded surface including the cost of scaffolding as per
the specifications & instructions all complete.

21.9.4.1 Materials

Acrylic coat plastic emulsion shall be of Nerolac, Burger, Asian Paints, Birla, KNP or any
other equivalent brand as per BOQ and approved by the Engineer in sealed tins.
21.9.4.2 Application

All surfaces shall be thoroughly levelled, and sand papered. Knotting and stopping as
required shall be attended.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.4.3 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 12.1.3. Nothing extra shall be allowed for painting
any rough surface e.g. external sand - faced plaster or work in short width or surfaces in any
shape. Rate shall include all materials, tools, labour as well as scaffolding all complete. It
shall be paid in sq. m.

21.9.5 Enamel Painting

Providing and application of two or more coats paint with synthetic enamel paint of approved
brand and colour to give an even and uniform shade all complete.
21.9.5.1 Materials

The paints shall be of Nerolac, Burger, Asian Paints, KNP or any other equivalent brand as
per BOQ and approved by the Engineer, in sealed tins.
21.9.5.2 Preparation of surface

All surfaces shall be thoroughly planed and sand papered. Knotting and stopping as required
shall be attended.
21.9.5.3 Application

After preparing the surface and after the priming coat has been applied a topcoat shall be
applied. Another coat shall be applied after the previous coat is dry. Care should be taken
that dust or other foreign materials do not settle; they will disfigure the various coats.

The same brand of materials will be used for various coats. The paints shall be used and
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applied as per manufacturer's printed instruction. The paint shall be applied with bristle
brushes and not horsehair ones. The paints shall be applied in the thinnest possible layers
with parallel drawings. No flowing down shall be allowed. Painting to false ceiling and
acoustic tile, soft board etc. shall be done by spray painting only.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.5.4 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 18.1.3. The rate shall include for two or more coats
inclusive of materials, labor, scaffolding all complete. It shall be paid in sq. m.

21.9.6 Plastic Emulsion Paint (Exterior)

Providing and Applying Primer coat and two coats of the approved brand, colour & quality
silicon-based weather coat 1st quality emulsion for exterior wall paint (Nerolac, Burger, Birla,
KNP or equivalent)) paint to achieve evenly shaded surface including the cost of scaffolding
as per the specifications & instructions all complete.

21.9.6.1 Materials

The paint shall be of Nerolac, Burger, Asian Paints, Birla, KNP or equivalent or equivalent
brand as per BOQ and approved by the Engineer in sealed tins.
21.9.6.2 Application

Before painting is commenced on surface, all dirt and foreign matter shall be completely
removed. The surface shall be wetted by sprinkling water with a fine spray. The surface shall
be sprayed several times with a few minutes intervals between each spraying to allow the
moisture to soak into the surface. A vertical stroke with another horizontal stroke shall be
termed one coat. Paint solution to be applied to the surface with hairbrushes in a number of
coats to get uniform finish. After the first coat of the paint has hardened, it shall be cured with
water at least for 24 hours before the second coat is applied. Similarly required number of
coats shall be given to get an even and uniform shade. It shall be kept damp at least for
seven days.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.6.3 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 12.1.3. Nothing extra shall be allowed for painting
any rough surface e.g., external sand - faced plaster or work in short width or surfaces in any
shape. Rate shall include all materials, tools, labour as well as scaffolding all complete. It
shall be paid in sq. m.

21.9.7 Frech/Chapra Polish

Applying five or more coats with French polish of approved brand and color to give an even

and uniform shade including a shining polish of approved brand.
21.9.7.1 Materials
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The material required for French polish shall be Chapra, Ramtilak, Sprit, Geru, sandpaper,
color, shining polish, etc.

21.9.7.2 Preparation of surface

All surfaces shall be thoroughly planed and sand papered. Knotting and stopping as required
shall be attended.
21.9.7.3 Application

After preparing the surface and after the priming coat has been applied a topcoat shall be
applied. Another coat shall be applied after the previous coat is dry. Care should be taken
that dust or other foreign materials do not settle; they will disfigure the various coats. A
number of coats of French polish shall be applied till the surface gives a shining appearance.
Finally, shining coat shall be approved.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.7.4 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 12.1.3. The rate shall include for five or more coats
inclusive of materials, labour, scaffolding all complete. It shall be paid in sq. m.

21.9.8 Silicon Paint (Exterior)

Providing and applying two coats of the approved brand, colour & quality water-based silicon
paint for exterior wall paint (Nerolac, Burger, Birla, KNP or equivalent)) paint to achieve
evenly shaded surface including the cost of scaffolding as per the specifications &
instructions all complete. Silicone masonry paint is specifically designed to be highly
breathable, waterproof and highly durable in even the harshest weather conditions.

21.9.8.1 Materials

The paint shall be of Nerolac, Burger, Asian Paints, Birla, KNP or equivalent or equivalent
brand as per BOQ and approved by the Engineer in sealed tins.
21.9.8.2 Application

Before painting is commenced on surface, all dirt and foreign matter shall be completely
removed. The surface shall be wetted by sprinkling water with a fine spray. The surface shall
be sprayed several times with a few minutes intervals between each spraying to allow the
moisture to soak into the surface. A vertical stroke with another horizontal stroke shall be
termed one coat. Paint solution to be applied to the surface with hair brushes in a number of
coats to get uniform finish. After the first coat of the paint has hardened, It shall be cured
with water at least for 24 hours before the second coat is applied. Similarly required number
of coats shall be given to get an even and uniform shade. It shall be kept damp at least for
seven days.

Sample of workmanship shall be approved by the Engineer prior to commencement of work.
21.9.8.3 Measurement

It shall be measure in square meter by multiplying length and width of actual covered area.
Measurement shall also be done as per 12.1.3. Rate shall include all materials, tools, labour
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as well as scaffolding all complete. It shall be paid in sq. m.
21.10ROOFING

21.10.1 CGI Roofing Sheet

21.10.11 Quality

The surfaces of the sheets must be clean, bright and free from rust; any sheet showing a
white powdery deposit should be rejected. Iron galvanized after and not before the process
of corrugations should be used. 0.52mm thick CGI sheet and plain Gl ridge of approved
brand and colour shall be used.

21.10.1.2 Laying and Fixing

They are laid over purlins, one at each end and one in the middle of each sheet. Each sheet
is laid with end lap of 150 mm and the side laps should be of 2 corrugations. The sheets are
either riveted or jointed with limpet washer. The rivet holes should be drilled & all holes
should be in ridges and never in gutters. The tools must be very sharp so that there is no
tearing. It is better to rivet 3 or 4 in breadth and then hoisted to the position. The rivet holes
should be about 224 mm apart on the sides and at every second corrugation at the ends
where four sheets overlap. It is better to drill the holes do not punch.

All rivets will be G.l. and will be passed from below with a lead washer on the top extending
12 mm round beyond the edge of the hole. Care should be taken that the sheet is well
supported underneath, and no inundations are made on the upper surface. The sheets are
secured to the iron purlins by means of 10 mm dia. hooks or bolts passing through the
sheets and 75 mm screws to the wooden purlins.

The bolt holes should be slightly larger than the diameter of the bolts and covered with a
limpet or leaden washer. All rivets, bolts etc. should be set in white lead.
21.10.1.3 Ridges and Hips

The ridges and hips are covered by plain G.l. riveted sheets and fastened with limpet
washers to Plain Gl sheets and overlap of 300 mm on each side and joint set-in white lead.

The sheets should be fastened at eaves and ends, by continuous length of flat steel bars
called "Wind Ties" which are usually 40 mm x 6 mm with slotted holes bolted down to the
bressummer or rafter at about 100 mm intervals. These bolts should not be less than 45 mm
in length with 150 mm square plates over pillars or walls. The projection at eaves is
generally 32 mm to 50 mm.

The pitch is sloped up to 25 to 40 degrees. The finished surface shall be uniform, and the
lines of corrugations shall be uniform, and the lines of corrugations shall be straight and
parallel.

21.10.2 Steel Tubular Trusses and Purlins

Steel tube roof trusses, and truss girders etc. with BS or IS steel tube sections including
welding, hoisting and fixing with necessary M.S. bed plates, anchor bolts etc. as per detailed
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drawings all complete.
21.10.2.1 Material

Steel tubes used in the trusses shall be finished tubes conforming to the requirements
specified in I1S: 1161 &IS: 806-1968.
21.10.2.2 Fabrication

The fabrication of trusses using steel tubes shall be done in accordance with IS: 800-1962,
welding shall be done with reference to the IS: 820 and IS: 816-1956. The component parts
of the structure shall be assembled in such a manner that they are neither twisted nor
damaged. The fabricator shall submit fabrication shop drawing for approval. The members of
the truss shall be assembled, and welding done according to the drawing. All materials
before assembly shall be straight end, if necessary, unless required to be of a curvilinear
form and shall be free from twist.

21.10.2.3 Bolting

Washers shall be specially shaped where necessary or other means used, to give the nuts
and the heads of bolts a satisfactory bearing. In all cases where the full bearing area of the
bolt is to be developed, the threaded portion of the bolt shall not be within the thickness of
the parts bolted together and washers or appropriate thickness shall be provided to allow the
nut to be completely tightened. Edges should be dressed to a neat workman like finish and
be free from distortion where parts are to be in contact with metal.

21.10.24 Sealing to Tubes

Where the ends of a tube are not automatically sealed by virtue of its connection by welding
to another member, the end shall be properly and completely sealed. Before sealing, the
inside of the tube should be dry and free from loose scale.

21.10.2.5 Flattened Ends

In tubular construction, the ends of tubes may be flattened or otherwise formed to provide for
welded, riveted or bolted connections provided that the methods adopted for such flattening
do not injure the material. The change of section shall be gradual.

21.10.2.6 Erection

The contractor must see to it that the base plates are in one level as shown in drawing. The
truss shall be erected only after the walls and columns have been constructed to the full
height. The bolts shall be fitted loosely at first. The bolts shall be tightened hard only after
two pieces of the truss have been closely fitted till then the truss should be supported fully
from underneath by means of props. All the bolts in the truss for the whole building shall be
tightened at one time. The contractor is to pay special attention so that bolts are not bent
due to mishandling of the truss.

21.10.2.7 Painting

All tubes shall unless specified otherwise shall be painted with one coat of red oxide paint
before erection at site and one coat of red oxide paint after erection.
21.10.2.8 Measurement

It shall be measured in weight and shall be paid in Kg. Rate shall include the strut, purlin,
base plate, gusset plate, nut & bolts and other accessories, materials and labour all
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complete.
21.10.3 Gypsum Board M/F Suspended Ceiling/Wall (Regular Single Layer)

Providing and fixing suspended false ceiling and in wall, which should be included providing
and fixing Gl perimeter channels of size 0.55 mm thick having one flange of 20mm and
another flange of 30mm and a web of 27mm along with perimeter of ceiling, screw fixed to
brick wall/partition with the help of nylon sleeves and screws, at 610 mm centers. Then
suspending Gl intermediate channels of size 45 mm, 0.9 mm thick with two flanges of 15mm
each with the help of a level adjuster made of zinc alloy 50 x 25 mm as per dress from the
soffit at 1220mm center with MS flat 25 x 3 mm thick fixed to soffit with Gl cleat and metal
expansion fastener, ceiling section of 0.55 mm thickness having knurled web of 51.5 mm
and two flanges of 26mm each with lips of 10.5 mm are then fixed to the intermediate
channel with the help of connecting clips and in direction perpendicular to the intermediate
channel at 475mm centers.

21.10.3.1 Boarding

Providing and fixing 12.5mm thick Waterproof (aluminium foiled lining on one side) Gypsum
board (Armstrong, Boral, SCG or equivalent) conforming to 1S-2095-1982 is then screw fixed
to ceiling section with 25mm drywall screws at 230mm centre. Screw fixing is done
mechanically either with screwdriver or drilling machine with suitable attachments.

21.10.3.2 Sealing of joints

Boards are to be jointed and finished so as to have a flush look. This should be included
filling and finishing of the boards with jointing compound, paper tape and two coats of primer
suitable for gypsum boards.

For Light fittings & cutoutsetc have to be made with the frame of perimeter channels of size
20mm x 27 mm x 30 mm x 0.55 mm thick supported suitable.

Angle bead is to be used at steps to get straight line finish.

Edge bead to be used to protect the exposed Gypsum core of board specially cut edges of
the openings for light fittings, diffusers, etc.

Control joints to be used in excess of 10Meter Long ceiling in both directions.
21.10.3.3 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all
labour and materials complete. It shall be paid in sq. m.
21.10.4 Synthetic tensile Roofing work

21.10.41 Scope of Work

This work shall consist of providing and installing a PVC-coated tensile fabric roofing
membrane over a prepared space truss structure. The scope encompasses the supply of the
membrane, all necessary tensioning accessories, fixtures, labor, tools, and equipment
required for a complete and secure installation in strict accordance with the manufacturer's
specific instructions and the approval of the Engineer.
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21.10.4.2 Material Requirement

The tensile roofing membrane shall be manufactured from a high-strength polyester (PES)
base fabric and shall strictly conform to the following technical parameters:

Coating and Finish: PVC-coated with a double-sided PVDF protective finish (PVDF/PVDF
S2).

Color: Off-white.

Weight: 950 gsm.

Thickness: 0.75 mm.

Tensile Strength (Minimum): 550/550 daN/5 cm (warp/weft).

Tear Strength (Minimum): 80/60 daN (warp/weft).

Adhesion Strength: 20-30 N/10 mm (10-15 daN/5 cm).

Optical Properties: Low visible light transmittance of approximately 4-8% and low solar
transmittance of approximately 6%, tested in accordance with EN 410.

Fire Performance: Classified as C-s2,wd0 in accordance with EN 13501-1.

General Characteristics: The material must possess high durability, high dimensional
stability, and low maintenance characteristics. It must be strictly weather-proof and highly
resistant to UV exposure, heat, and cold.

21.104.3 Installation and Execution

Handling: The fabric membrane must be handled with care to avoid scratching, tearing, or
creasing the PVDF coating during transit and lifting.

Erection: The membrane shall be correctly positioned and securely anchored over the
supporting space truss system using the specified proprietary hardware and accessories.

Tensioning: Tensioning shall be carried out evenly to the manufacturer’s required pre-stress
levels to ensure the roof is taut, stable under wind loads, and free from wrinkles or ponding
risks.

21.10.44 Measurement

The synthetic tensile roofing work shall be measured in square meters (sq.m) of the actual
net surface area of the membrane successfully installed, tensioned, and accepted by the
Engineer.

211045 Payment

The work, measured as provided above, shall be paid at the contract unit rate per square
meter (sg.m). This rate shall be the full and final compensation for the supply of all materials
(including the PES fabric and all tensioning accessories/hardware), labor, tools, equipment,
lifting arrangements, surface tensioning, and all other incidental operations necessary to
successfully complete the item to the satisfaction of the Engineer.

21.10.5 25mm Thick Eaves Board

21.10.5.1 General

The Supplying and fixing 25mm thick sal wood eaves board at edge of CGI/UPVC roof in
order to prevent water toward structure as per instruction of engineer.
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21.10.5.2 Laying and Fixing

They are laid at edge of roof by means of 10 mm dia. hooks or bolts passing through the
sheets and 75 mm screws to the rafters.
21.10.5.3 Measurement

The eaves board shall be measured in Sgm. Rate shall include the Hilti screw/self-tapping
screw and bolts, limpit, washer, bitumen washer, and other accessories, materials, and
labour all complete.

21.10.6 Rainwater Gutter

21.10.6.1 Quality

Providing and installation of 1mm thick MS sheet of size 300x250mm. The surfaces of the
sheets must be clean, bright and free from rust; any sheet showing a white powdery deposit
should be rejected. Iron galvanized after and not before the process of corrugations should
be used.

21.10.6.2 Measurement

The MS rainwater gutter shall be measured in running meter. Rate shall include the
manufacturing, installation and other accessories, materials, and labour all complete.
21.10.7 Rockwool Insulation

21.10.71 Scope of Work

This work shall consist of the supply and installation of aluminum foil-backed Rockwool
insulation on concrete ceilings. The insulation is intended to provide thermal, acoustic, and
fire safety compliance. The scope encompasses the provision of all insulation panels/rolls,
adhesives, mechanical fasteners, tape, labor, tools, and scaffolding required to complete the
installation successfully as per the Drawings, Technical Specifications, and the instruction of
the Engineer.

21.10.7.2 Material

The Rockwool insulation must strictly comply with the following technical parameters and
performance standards:

Base Material: Rockwool (mineral wool) designed for thermal, acoustic, and fire safety
applications.

Dimensions & Density: The insulation shall have a thickness of 50 mm and a bulk density of
48 kg/m3.
Facing: The insulation shall feature an aluminum foil backing on one side.

Thermal Performance:

Thermal Conductivity: Maximum 0.035 W/mK at 20 °C mean temperature, tested in
accordance with ASTM C518.
Thermal Resistance (R-Value): 1.47 m2K/W at 50 mm thickness.

Fire Safety & Performance:
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Combustibility: Completely non-combustible, classified as Class A1 in accordance with EN
13501-1.

Melting Point: Greater than 1000 °C, tested in accordance with ASTM E794-06.

Surface Burning Characteristics: Flame Spread Index of 0 and Smoke Developed Index of 0,
tested in accordance with UL 723.

Acoustic Performance: Noise Reduction Coefficient (NRC) of 1 at 50 mm thickness, tested in
accordance with BS EN I1SO 354:2003.

Moisture Resistance: Water absorption shall be less than 0.04% by volume, tested in
accordance with ASTM C1104/C1104M.

21.10.7.3 Installation and Execution

Surface Preparation: The concrete ceiling surface must be clean, dry, and free from dust,
grease, or any loose materials before installation begins.

Fixing: The insulation shall be firmly installed against the concrete ceiling with the aluminum
foil facing the correct direction (usually downwards/towards the room) as specified by the
Engineer. Installation shall be carried out using approved mechanical fasteners (insulation
pins/anchors) and/or suitable adhesives as per the manufacturer's recommendations.

Jointing: All joints between insulation batts/rolls must be tightly butted to prevent thermal
bridging or acoustic leaks. Foil tape matching the aluminum facing shall be applied over all
joints and fastener penetrations to ensure a continuous vapor barrier.

21.10.7.4 Measurement

The Rockwool insulation work shall be measured in square meters (sq.m) of the actual net
surface area of the ceiling successfully insulated, finished, and accepted by the Engineer.
Overlaps and wastage shall not be measured for payment.

21.10.7.5 Payment

The work, measured as provided above, shall be paid at the contract unit rate per square
meter (sg.m). This rate shall be the full and final compensation for the supply of all materials
(Rockwool, aluminum foil backing, mechanical fasteners, adhesives, foil tape), labor, tools,
equipment, scaffolding, surface preparation, and all other incidental operations necessary to
successfully complete the item to the satisfaction of the Engineer.

21.10.8 25mm THICK EPS THERMOCOL

21.10.8.1 General

25mm EPS70 Insulation Boards can be used in floors, walls and roofs. It is common to see
EPS Insulation used in both commercial and residential settings to satisfy building
regulations. One of the most common uses of 25mm EPS Insulation Boards are below
concrete slabs with concrete poured on top. In addition to this, 25mm EPS 70 boards feature
high compression strength, which makes them great for load bearing applications. This is
why you tend to see them used mostly as floor insulation. EPS works great in flooring
applications as it can help to minimize the heat lost through flooring.

21.10.8.2 Material

Expanded Polystyrene is a tough, rigid, lightweight, closed cell insulation foam commonly
known as EPS. Having densities in- between 8 Kg/M3 to 32 Kg/M3. Its close cell structure
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provides low water vapour permanence and hence it is widely used for thermal insulation.

Shape Rectangular

Size 2.4 Mtr X 1.2 Mtr

Material Expanded Polystyrene (EPS)
Thermal Conductivity 0.038W/mK

Density 15 kg/Cubic Metre

Fire Rating Euroclass F

Edge Type Square

Weight 0.37 kg/m2

21.10.8.3 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all
labour and materials complete.

21.10.9 10mm THICK CEMENT BOARD PARTITION
21.10.91 General

Supplying, fabrication, fixing of cement board in position for internal and external made with
10mm thick cement board fixed to C-stud fixed to U-track with spacing 300mm c/c of
horizontal frame, including sealing joints with fibre tapes and joint sealing compound, filling
screw heads as per manufacturer’s installation guidelines, sealing perimeter gaps with
silicon sealant etc. all complete.

21.10.9.2 Material

Fiber cement boards consist of a composite material comprising of reinforced fibres, cement,
sand, and silica.Fiber cement boards provide non-combustible properties, rendering them
suitable for a diverse range of applications. Various thicknesses and sizes are available for
these materials, enabling them to be cut, moulded, and placed in a manner akin to
conventional wood. These entities exhibit a significant degree of resistance to fire, water,
moisture, and heat.

21.10.9.3 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all
labour and materials complete.
21.10.10 PUFF ROOF/WALL PANEL

21.10.10.1 General

Puff Roof and Wall Panel (Sandwich PUF Panel) typically consist of three layers: a core and
two side skins, commonly used in prefabricated building construction. These panels are
known for their lightweight nature, resilience to weather conditions, and eco-friendliness.
21.10.10.2  Material

PUF panels consist of three layers: a core material made of polyurethane foam, and two
outer layers made of metal sheets. The metal sheets are usually made of steel or aluminum
and can vary in thickness depending on the intended use of the panel. The thickness of the
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metal sheets can range from 0.4 mm to 1.2 mm, with a standard thickness of 0.5 mm.

The core material of PUF panels is made of polyurethane foam, which is a type of plastic
that is produced by reacting two chemical components, polyols and isocyanates. The polyols
are typically derived from petrochemicals, while the isocyanates are derived from phosgene,
a highly toxic gas. These two components are mixed together in a chemical reaction that
produces polyurethane foam.

The polyurethane foam used in PUF panels is a closed-cell foam, which means that the cells
are tightly packed together and do not allow air or moisture to penetrate. This makes PUF
panels an excellent thermal insulator, as well as providing good sound insulation and fire
resistance.

The outer layers of PUF panels are bonded to the core material using an adhesive. The
adhesive used in PUF panels is usually a two-component polyurethane or epoxy resin that is
applied to the metal sheets and the core material before they are bonded together. The
adhesive helps to ensure that the metal sheets and the core material are firmly bonded
together, and that the panel is able to withstand the stresses and strains of use.

Surface material Exterior- 0.45-0.5mm PPGL (Prepainted Galvalume)
Interior- 0.45-0.5mm PPGL PPGL (Prepainted Galvalume)

Thickness Roof- 30mm, 40mm, 50mm, 75mm, 100mm
Wall- 40mm, 50mm, 75mm, 100mm

Width 1000mm

Length 2-6.5m

Insulator PUFF (Polyurathane Foam)

Density 45-50 kg/m3

Thermal Conductivity  0.022-0.028 W/mK

21.10.10.3 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all

labour and materials complete.

21.10.1 EXTRUDED HOLLOW CLAY/TERRACOTTA VENTILATED RAINSCREEN
FACADE TILES

21.10.111 General

Providing and fixing of Extruded Hollow Clay / Terracotta Ventilated Rainscreen Fagade
Tiles of grid dimensions 300 x 1000/1200mm (c/c) in a horizontal direction on the building
facade. The extruded hollow clay tile cladding material shall be rigid and of adequate
strength and shall have a minimum total thickness of 24 mm (x10%). The tiles shall be
installed using the ventilated rainscreen principle, with provision for natural ventilation of the
space between the fagade tiles and the structural wall. The clay tiles shall be of the hollow
type, fixed to a supporting aluminium framework (Alloy 6063 T5/T6) consisting of vertical 'T'/
'L'/ Tube sections measuring 80x60x2mm/ 40x60x2mm/ 40x40x2mm respectively, spaced at
maximum 1200mm c/c intervals matching to the tile vertical grid, and horizontal aluminium
'C'-clamps measuring 60 x 38mm x 150mm/ 75mm length fixed on top of the vertical
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sections at maximum 300mm c/c matching to the tile horizontal grid.
21.10.11.2 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all
labour and materials complete.

21.10.12 SHRERA FLEXING BOARD
21.10.121 General

Providing and cladding 8mm thick decorative Shera Flexy Board (teak texture) or equivalent
on exterior walls of approved quality, design and shape with necessary m.s. battens, screws,
fevicol, grips etc. with concealing the screws as per manufacturer's specification all complete
with scaffolding in perfect line and level all complete as per drawing.

21.10.12.2  Material

Shera Board is a non-asbestos fibre-cement building board composed of Portland cement,
cellulose fibre and refined sand. Using a manufacturing process called autoclave, Shera
board acquires the strength, durability of cement plus easy workability and dimensional
stability. Shera Boards come in various formats and can be used in a wide variety of building
applications. These entities exhibit a significant degree of resistance to fire, water, moisture,
and heat.

Shera boards have a pH value of 7-8, thermal conductivity of 0.15 W/m. K and moisture
movement of + 0.04%. The standard size for SHERA boards is 1200 mm x 2400 mm.
21.10.12.3 Measurement

It shall be done in square meter of the area done. Rate shall be for all the works including all
labour and materials complete.

21.11 TURFING/GRASS SLIPS

Providing and laying Turfing/grass slips with approved weed free turfs or grass Carpet,
watering and maintenance of lawn for at least 30 days all complete and it shall be paid in sq.
m.

Turfs shall be interpreted as grass carpet of size 30cmx 30 cm slip that is seasonally
dormant during cold or dry seasons and is capable of renewing growth after the dormant
period. The turfs shall be brought by the Contractor from areas where the topsoil is
reasonably fertile and contain a high percentage of loamy topsoil. Turfs shall be cut or
stripped from living, thickly matted turf relatively free from weeds or other undesirable foreign
plants, large stones, roots or other materials which might be detrimental to the development
of the turf or to future maintenance. Turf including the soil containing the roots shall be
planted in a neat and systematic way.

The topsoil on which Turfing is to be done shall be free of admixture of sub-soil, stone,
gravel, clay lumps, plants or their roots, sticks or other extraneous material exceeding 50
mm. diameter. It shall be clay loam. The topsoil shall be approved by the Engineer before
being placed.
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The strips of turf shall be in uniform widths not less than 230 mm. and length not more than
460 mm. and such lengths should be readily lifted without breaking, tearing or loss of soil.
The turfs shall be transplanted within 24 hours from the time it is stripped unless storing is
necessary. If stored, turfs shall be stacked, kept moist and protected from exposure to sun.
Turfs shall be cut and moved only when the soil mixture conditions are such that favorable
results can be expected. Turfing shall be performed only during the seasons when
satisfactory results can be expected. Turfing may be transplanted during drought free
periods with the approval of the Engineer provided the turf bed is watered to moisten the soil
to a depth of at least 100 mm immediately prior to laying the turf.

The turf shall be carefully placed by hand, edge to edge with staggered joints, in rows at
right angle to the slopes, commencing at the base of the area to be turfed and working
upward. The turf shall immediately be pressed firmly into contact with bed by tamping to
provide a true and even surface. Screened soil of good quality shall be used to fill all cracks
between turfs. The quality of fill soil shall not cause smothering of the grass.

The Contractor shall provide general care for the turfed area, protect against traffic and shall
continue care until final inspection and acceptance of the work. If the surface become gullied
or otherwise damaged during the period, the affected area shall be repaved to stabilize
grade and condition as directed.

21111 Measurement

It shall be measured in square meter on the ground surface including materials and labour.
21.12PLANTATION WORKS
21121 Flower Plantation

Supplying and planting of seasonal flowering plants with a root height of 8" minimum. The
work includes pitting, transplanting, composting, and mulching.

Execution: Pit size shall be 30 cm diameter x 30 cm depth. Mix compost with soil and backfill
into the pit to 1/4 of the pit volume.

Materials: The size and type of flowers to be planted shall be approved by the Engineer prior
to supply and plantation.

21.12.2 Colourful Planting Works

Providing and planting approved species of colourful ornamental plants/shrubs in prepared
soil.

Execution: Plants shall be placed at 150 mm c/c spacing on the Buddha lotus pond area.
Inclusions: The work includes excavation, manure application, watering, staking, trimming,

maintenance, and all necessary materials and labour complete.
21123 Grass Turfing Works with Sods
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21.12.31 General

This work shall consist of furnishing and laying of the live sod of perennial turf forming grass
on embankment slopes, verges (earthen shoulders) or other locations shown on the
drawings or as directed by the Engineer. Unless otherwise specified, the work shall be taken
up as soon as possible following construction of the embankment, provided the season is
favourable for establishment of the sod.

21.12.3.2 Materials

The sod shall consist of dense, well-rooted growth of permanent and desirable grasses,
indigenous to die locality where it is to be used and shall be practically free from weeds or
other undesirable mailer. At the time the sod is cut, the grass on the sod shall have a length
of approximately 50 mm and the sod shall have been freed of debris. Thickness of the sod
shall be as uniform as possible, with some 50 - 80 mm or so of soil covering the grass roots
depending on the nature of the sod, so that practically all the dense root system of the
grasses is retained in the sod strip. The sods shall be cut in rectangular strips of uniform
width, not less than about 250 mm x 300 mm i n size but not so large that it is inconvenient
to handle and transport these without damage. During wet weather, the sod shall be allowed
to dry sufficiently to prevent rearing during handling and during dry weather shall be watered
before lifting to ensure its vitality and prevent the dropping of the soil in handling.

21.12.3.3 Construction Operations

21.12.3.3.1  Preparation of the earth bed

The area to be sodded shall have been previously constructed to the required slope and
cross section. Soil on the area shall be loosened, freed of all stones larger than 50 mm size,
sticks, stump s and any undesirable foreign matter, and brought to a reasonably fine
granular texture to a depth of not less than 25 mm for receiving the sod. Where required,
topsoil shall be spread over the slopes. Prior to placing the topsoil, the slopes shall be
scarified to a depth which, after settlement, will provide the required nominal depth shown on
the plans. Spreading shall not be done when the ground is excessively wet. Following soil
preparation and top soiling, where required, fertilizer and ground limestone when specified
shall be spread uniformly at the rate indicated on the plans. After spreading, the materials
arc incorporated in the soil by discing or other means to the depths shown on the pians.

21.12.3.3.2  Placing the Sods

The prepared sod bed shall be moistened to the loosened depth, if not already sufficiently
moist, and the sod shall be placed thereon within approximately 24 hours after the same had
been cut. Each sod strip shall be laid edge to edge and such that the joints caused by
abutting ends are staggered. Every strip, after it is snugly placed against the strips already in
position, shall be lightly lamped with suitable wooden or metal tampers so as to eliminate air
pockets and to press it into the underlying soil. On side slopes steeper than 2 (horizontal) to
1 (vertical), the laying of sods shall be started from bottom upwards. At points where water
may flow over a sodded area, the upper edges of the sod strips shall be turned into the soil
below the adjacent area and a layer of earth placed over tin's followed by its thorough
compaction.

Staking the Sods

114



Technical Specification Section 21: Miscellaneous Works

Where the side slope is 2 (horizontal) to 1 (vertical) or steeper and the distance along the
slope is more than 2 m, the sods shall be staked with pegs or nails spaced approximately
500 to 1000 mm along the longitudinal axis of the sod strips. Stakes shall be driven
approximately plumb through the sods to be almost flush with them.

21.12.3.3.3 Top Dressing

After the sods have been laid in position, the surface shall be cleaned of loose sod, excess
soil and other foreign material. Thereafter, a thin layer of topsoil shall be scattered over the
surface of top dressing and the area thoroughly moistened by sprinkling with water:

21.12.3.3.4 Watering and Maintenance

The sods shall be watered by the Contractor for a period of at least four weeks after laying.
Watering shall be so done as to avoid erosion and prevent damage to sodded areas by
wheels of water tanks. The Contractor shall erect necessary warning signs and barriers,
repair or replace sodded areas failing to show uniform growth of grass or damaged by his
operations and shall otherwise maintain the sod at his cost until final acceptance.

21.12.34 Measurement and Payment

The measurement turfing with sods shall be made as finished work in square metres,
accepted on site by the Engineer. The quantities measured shall be paid at the unit rates
shown in the Bill of Quantities. This payment shall be the full and final compensation to the
Contractor for making arrangements for traffic control, providing and delivering sods, all
labour, tools, equipment, safety harness and incidentals to complete the work as per these
Specifications. Topsoil shall be paid separately, if applicable.

21.12.4 Site Planting and Sowing (Grass Hedging Works)

The Contractor shall plant, or sow grasses, shrubs and trees as shown on the Drawing or
required by the Engineer. This shall be done according to the specifications described
hereunder, as and when required. The Contractor shall supply all necessary expertise,
resources, and facilities to ensure that these requirements are met.

Due to the nature of bio-engineering works, they may also be undertaken by small local
contractors with a range of agricultural skills, if so, provided in the Contract. If provided in the
Contract, any bio-engineering site activity may also be managed by direct employees of the
Division Road Office.

It shall be the Contractor's responsibility to ensure that all planting stock, whether provided
from a nursery under a separate contract or through a separate instruction, is of high quality
and is vigorous enough to grow on the site to be planted.

All seeds and other planting stock shall be of species indigenous to Nepal unless otherwise
specified. All species shall be covered in the current approved lists of species produced from
time to time by the Geo-Environment and Social Unit of the Department of Roads. They shall
be appropriate for the precise site conditions in which they are to be planted and the
Contractor shall ensure that they apply to the specific altitude and other environmental
characteristics of the site in question.
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Activities such as planting, and seed sowing shall be carried out within the critical few weeks
when they will yield the desired results. All other operations shall be carried out in a timely
manner to permit this to happen. The Contractor shall be responsible to keep works to the
strict schedule required and under no circumstances to permit delays.

21.12.41 Sowing of Grasses on Site

The Contractor shall be required to carry out the sowing of grass seeds according to the
Engineer's specific instructions.

If the site for sowing is to be prepared under a separate contract, then it shall be assumed
that the site will already have been prepared for seed sowing.

Nevertheless, it shall be the responsibility of the Contractor to ensure that the condition of
the site is good enough for the successful establishment of grasses.

The Contractor shall be required to supervise all field operations very closely. The sowing of
grass seeds is a delicate business and shall be approached in the same way as for
agricultural crops. The Contractor shall employ experienced agricultural labourers for this
work.

If seeds have to be provided under a separate contract, then they shall be properly stored.
However, it shall be the Contractor's responsibility to check that it has been carefully stored
and remains fully viable.

Immediately before sowing, the ground surface shall be lightly scarified using a rake to ease
early root penetration. Seeds shall then be laid thinly over the surface. Under no
circumstances shall they be broadcast, because the lightness of perennial grass seeds and
the steepness of the slopes to be treated give a poor cover using such a technique. The
Contractor shall be responsible for ensuring that the correct quantities of seeds are used,
while giving a good, even cover.

A cover of 25 grams of grass seed per square meter of surface shall be achieved unless
otherwise specified.

After sowing, a mulch of prepared and dried cut herbs shall be laid over the whole seeded
area in a thin layer. If the mulch is too thick it will prevent light from getting to the seed and
will inhibit germination. Herbs suitable for this and locally available in large quantities are:

o Tite pate (Artemisia vulgans);

e Tapre (Cassia species);

e Ban mara (Eupatorium adenophorum).
However, freshly cut herbs shall not be used because of the danger of resprouting and
weeding.

If specified, the mulch should be secured with jute netting of mesh size 300x 500 mm and
the netting fixed in place using suitable live pegs or hardwood cuttings (e.g. Simali,

Vitexnegundo) at one meter centres.

Measurement and Payment: Work shall be measured in square meters on the basis of
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actual area of grass seeded and covered surface. The payment shall be the full and the final
compensation to the Contractor for making arrangements for traffic control, providing seeds,
collection and application of mulch, all labour, tools, equipment, safety harness and
incidentals to complete the work as specified herein. If the seeds and mulch are supplied
through a separate contract, costs for the supply of the same shall not be included herein.
However, if the Contractor is responsible for the supply and storage of seeds and mulch no
separate payment shall be made for these items.

21.12.4.2 Direct Seed Sowing of Shrubs and Trees on Site

The Contractor shall be required to carry out the sowing of shrub and tree seeds according
to the Engineer's specific instructions.

It is assumed that the site will already have been prepared for seed sowing, if this item has
to be executed under a separate contract. Nevertheless, it shall be the responsibility of the
Contractor to ensure that the condition of the site is good enough for the successful
establishment of shrubs and trees.

The Contractor shall be required to supervise all field operations very closely. As the sowing
of any seeds is a delicate business and, therefore, shall be approached in the same way as
for agricultural crops. The Contractor shall employ experienced agricultural labourers for this
work.

Seed shall have been collected and stored well before the time of sowing, if they have to be
supplied under a separate contract. However, it shall be the Contractor’s responsibility to
check that it has been carefully stored and remains fully viable.

Sowing shall start at the top of the slope and the labourers shall work downwards. Care shall
be taken not to disturb areas already seeded.

To sow the seeds, a small hole shall be made in the slope. The tool used to do this shall
depend on the size of the seed. For some seeds, a piece of gabion wire will be adequate; for
others, a piece of mild steel with a flattened end is required.

The hole shall be in the best soil available but if there is little real soil, then a crevice
between two stones is acceptable. Two seeds should be placed in each hole and a covering
of soil or whatever fines are available shall be placed over them. This covering shall never
exceed 10 mm and shall preferably be about 5 mm; it shall never be less than and this.
Seeds shall be placed at 200 to 250 mm centres, as ground conditions dictate.

In some cases, the seed can be broadcast starting at the top of the site and working down
slope as evenly as possible so that the whole site is lightly covered. This shall be used
where the site is still active and only warrants minimum expenditure, or where the site is
naturally rough, providing plenty of niches in which the seed can catch. Quantities of seed
shall depend on the type of seed involved but are generally half that of the quantities used in
the nursery unless otherwise instructed by the Engineer. With utis (Alnusnepalensis) seed it
shall be at a rate of 1 gram of seed per square meter.

Measurement and Payment: Work shall be measured in square meters on the basis of
actual area of grass seeded and covered surface. The payment shall be the full and the final
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compensation to the Contractor for making arrangements for traffic control, providing seeds,
collection and application of mulch, all labour, tools, equipment, safety harness and
incidentals to complete the work as specified herein. If the seeds and mulch are supplied
through a separate contract, costs for the supply of the same shall not be included herein.
However, if the Contractor is responsible for the supply and storage of seeds and mulch no
separate payment shall be made for these items.

21.12.4.3 Site Planting of Grass Slips and Cuttings

The Contractor shall be required to carry out the planting of grass seedlings or rooted the
cuttings, according to the Engineer's specific instructions. The configuration of planting shall
be determined according to individual site conditions. It shall be either random, contoured or
downslope, as instructed by the Engineer.

It is assumed that the site shall already have been prepared for planting if this is to be
prepared under a separate contract. Nevertheless, it shall be the responsibility of the
Contractor to ensure that the condition of the site is good enough for the successful
establishment of grasses, and accords with the specifications given in Clause 2806.

Using appropriate tools (such as tape measures and spirit levels), planting lines shall be
marked out with string as required.

The Contractor shall be required to supervise all field operations very closely.

The plants supplied to the Contractor from nursery (if so provided in the Contract) shall be
prepared for planting by the Contractor as given below. The Contractor shall transport them
from the nursery wrapped in hessian jute. At all times, plants shall be kept moist and as cool
as possible, and should be wrapped in wet hessian between all operations such as
extraction from the bed, pruning and planting. Under any circumstances, all plants supplied
shall be planted within two days of that they are lifted from the nursery.

Grass slips or cutting shall be carefully separated from the clumps to give the maximum
viable planting material. Preparation of slips, cuttings or rhizomes shall be strictly followed as
mentioned in Sub-clause 2803 (1).

Planting shall be started at the top of the slope and under no circumstances shall new plants
be walked on or otherwise disturbed. Using a small bar (usually made of mild steel and with
a flattened end), a hole shall be made that is just big enough for the roots. The slip or cutting
is inserted; care shall be taken that the roots are not tangled or bent back to the surface. Soll
shall then be replaced around the roots and firmed with the fingers. The spacing of plants
within rows shall be 100 mm unless otherwise specified. Two grass slips shall be planted in
each drill.

If the soil is dry and there is no rain within 16 to 24 hours of planting, the site shall be
watered carefully with a fine spray. The Contractor shall be required to water for the first two

weeks after planting in the event of inadequate rainfall.

If it provided in the Contract that the plants are to be collected from locations other than
nurseries then utmost care shall be taken to minimize disruption to neighbouring land, in the
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event that species are collected from areas surrounding the road. It shall be the Contractor's
responsibility to collect the stock required from a wide area and not to give rise to any soll
erosion through the excessive removal of plants in one locality.

Measurement and Payment: The measurement shall be the actual area of grass planted and
covered surface in square meters for the random planting and any other patterns of planting
up to the 300 mm between the lines. The contour line planting in 500-1000 mm in any slopes
shall be measured in linear meter. The payment shall be the full and final compensation to
the Contractor for making arrangements for traffic control, providing grass slips or rhizome,
collection of mulch, all labour, tools, equipment, safety harness and incidentals to complete
the work as per these Specifications. If the grass slips and mulch are supplied through a
separate contract, costs for the supply of the same shall not be included herein. However, if
the Contractor is responsible for the supply slips and mulch, no separate payment shall be
made for these items.

21.12.44 Use of Fertilizer

Under certain circumstances, the use of chemical fertilisers may be specified in place of
farmyard manure or mulching.

Levels of fertiliser application shall vary according to soil type and nutritional content.
However, if nutritional data are not available, the following figures shall be used as a rough
guide:

¢ Nitrogen (N): 10 g/m2;

e Phosphorus (P). 5 g/m2;

e Potassium (K). 4 g/m2.
21.12.5 Trees, Shrubs and Ground Cover Plantation

Providing, transporting, and planting trees, shrubs and ground cover of specified species in
contract, types, and heights.

Execution: Excavation of planting pits of required size, backfilling with approved topsoil
mixed with farmyard manure and fertilizers.

Inclusions: Watering, staking and tying with suitable supports, mulching, tree guards where
specified, replacement of dead or defective trees, maintenance during the establishment
period, and all labour, materials, tools, equipment, transportation, and incidentals, complete
in accordance with the drawings, specifications, and the Engineer's instructions.

21.13METAL (MILD STEEL-MS) GRATING

Providing, fabrication and fixing of MS iron works for grating with one coat of red oxide paint
all complete
21131 Measurement

It shall be measured in Kg. Rate shall be inclusive of all materials and labour complete.
21.14ROLLING SHUTTER
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Supplying and fixing 16/18-gauge M.S. rolling shutter including red oxide paint all complete
as per instruction as per site engineer. These shall consist of MS laths 1.25mm thick and
80mm wide laths or as specified. The laths shall be machine rolled and straightened with an
effective bridge depth of 16mm and shall be interlocked together throughout their entire
length and jointed together at the end with end locks. These shall be mounted on specially
designed pipe shaft. Each lath section shall be continuous single strip piece without any
joint.

The springs shall be coiled type. The spring shall be manufactured from high tensile spring
steel wire or strip of adequate strength to balance the shutters in all positions. The spring
pipe shaft etc. shall be supported on strong mild steel brackets.

21.14.1 Guide Channel

The guide channels shall be of mild steel deep channel section and of rolled, pressed or built
up (fabricated) construction. The thickness of the sheet used shall not be less than 3.15mm.
The minimum depths for guide channels shall be as follows:

Clear width of shutter
Depth of Guide Channel. Up to 3.5m 60mm
3.5m and above 75mm

The gap between the two legs of the guide channel shall be sufficient to allow the free
movement of the curtain and at the same time - close enough to prevent the rattling of the
curtain due to wind.

Each guide channel shall be provided with a minimum of three fixing elates or supports for
attachment to the walls or column by means of bolts or screws. The spacing of cleats shall
not exceed 0.75m. Alternatively, the guide channels may also be provided with suitable
dowels, hooks or pins for embedding in the walls.

The guide channels shall be attached to the jambs, plumb and true, either in the overlapping
fashion, projecting fashion or embedded in grooves, depending on the method of fixing.

The cover of shaft, spring etc. shall be of the same material as that of lath.

21.14.2 Fixing

Brackets shall be fixed on the lintel or under the lintel as specified with rawl plugs, and
screws bolts etc. the shaft along with the spring shall then be fixed on the brackets. The lath
portion (shutter) shall be laid on ground and the side guide channels shall be bound with it
with ropes etc. the shutter shall then be placed in position and top fixed with pipe shaft with
bolts and nuts. The sides guide channels and the cover and frame shall then be fixed to the
walls through the plate welded to the guides. These plates and bracket shall be fixed by
means of steel screws bolts, and rawl plugs drilled in the wall. The plates and screws bolts
shall be concealed in plaster to make their location invisible. Fixing shall be done accurately
in a workman like manner that the operation of the shutter is easy and smooth.

21.14.3 Painting

All surfaces are to be painted with primer coat and minimum two coats of enamel paints as
per specification, after drying and thoroughly cleaned to remove all loose scale and loose
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rust. Surfaces not in contact but inaccessible after shop assembling, shall receive the full-
specified protective treatment before assembling.
21.14.4 Measurement

It shall be measured in Sq.m. Rate shall be inclusive of all materials and labour complete.
21.15BOUNDARY WALL USING MS GRILLS/ SQUARE HOLLOW PIPES

Supplying, fabrication and fixing in Boundary Wall with 20x20mmx2mm thick Square MS
hollow pipe and 100x100x5mm MS square vertical post including the cost of materials,
labour, fixing, fitting and primer works all complete as per Drawing, Technical Specification
and instruction of Engineer.

21.151 Materials

The Mild Steel pipe of 20x20mm square and 2mm wall thickness shall be cut to shape, and
size, properly welded to fill the gaps in every joint. The Pipe shall confirm the IS 4923:1997
Specification for structural Steels.

21.15.2 Installation

The end of Hollow square pipe along the face of concrete Member shall be embedded for
minimum of 6" inside the concrete or properly welded in structural steels or frames for firm
finishing. Not any slots or holes in welded joints are permitted while preparing the grill of
square pipe. Spacing, Size and Shape of the finished grill shall be as per the drawing or as
instruction of Engineer. The top end of Vertical pipe shall be finished with minimum 50mm
high pyramid of 20x20mm base. 100x100x5mm MS hollow pipe shall be erected at every 2
m interval between Concrete Pillars for framing the Grill from either Side. The Post shall be
properly erected over the concrete block of 1:1.5:3 Cement concrete foundation. The cost of
Concrete foundation shall be paid as separate item.

21.15.3 Measurement

The measurement shall be done in square meter (m2) of finished grill by multiplying the clear
spacing between two concrete pillars with total height of grill from base of vertical
20x20x2mm square pipe with tip of square pyramid (20x20mm base). The rate shall include
the vertical post from foundation to top, horizontal pipes, vertical pipes, semicircular design
pipes, welding, joining, fixing, finishing and one coat of primer all complete.

21.16 BOUNDARY WALL USING MS ANGLE, POST, GI MESH AND FENCE WIRE

Supplying & fitting 50mm dia. Black iron pipe post c/c 2.0m, 20*20*4mm & 25*25*4mm size
mid angle frame for 10 S.W.G.G.I chain link 2"*2" mesh size & 3*20 angle fabrication 0.15m
fitting all complete.

21.16.1 Materials

The angle of 20x20mm 25x25mm and 4mm wall thickness shall be cut to shape, and size,
properly welded to fill the gaps in every joint. The Pipe shall confirm the IS 4923:1997
Specification for structural Steels

21.16.2 Installation
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The 50mm dia. 4mm thick MS Post shall be erected at every 2m spacing c/c. embedded in
the concrete Block (1:1.5:3) from beneath the foundation. The top 70cm length of Post shall
be bend 45 degrees for fencing works. Fencing shall be properly hooked in the post. The MS
angles of specified size in BoQ shall be used as a frame for Gl chain link mesh. Horizontal
top of the Angle frame shall be welded with the 150mm height 3*20mm MS Strip with hook
type design at top. The spacing of the strip shall not be more than 120mm c/c. 10 SW.G.G.I
chain link 2"*2" mesh size fence shall be fixed in the angled portion of post. The angle frame
shall be properly welded in the Metal post or fixed with bolt in post as per instruction of
Engineer. The MS frame and post shall be painted with aluminium paint all complete after
installation.

21.16.3 Measurement

The measurement shall be done in square meter (m2) of finished grill by multiplying the C/C
spacing between two Posts with total height of grill from Lower angle to upper angle. i.e.
height of the vertical strips shall be excluded in measurement. The total length of Metal post
from the foundation to the top end including the bend portion has been included in this item
and no extra payment shall be done for this.

21.16.4 Payment

Payment of finished works shall be done in square meter of the above measured quantity.
The Cost of Supplying, fabrication, fixing, painting all complete has been included.

21.17MS GRILL WORKS
21171 Scope of Works

This work shall consist of the supply, fabrication, fitting, and fixing of Mild Steel (MS) circular
or square pipes (medium size/weight category) and MS grills, complete with necessary base
plates. The scope includes cutting, welding, surface preparation, and the application of
primer paint, executed strictly in accordance with the Drawings and the instructions of the
Site Engineer.

21.17.2 Material Requirements

MS Pipes (Circular/Square): All MS circular and square hollow sections shall be of "Medium"
class designation, conforming to IS: 1161 (for circular tubes) or IS: 4923 (for
square/rectangular hollow sections), or equivalent approved standards. They must be free
from rust, cracks, and surface flaws.

MS Grills and Base Plates: Mild steel flats, bars, angles, and plates used for grills and base
plates shall conform to IS: 2062 (Standard Quality). The thickness and dimensions shall
strictly follow the approved Drawings.

Welding Consumables: Electrodes used for welding shall conform to relevant IS or
equivalent standards and shall be suitable for the grade of steel being welded.

Primer Paint: Primer shall be a premium quality anti-corrosive red oxide zinc chromate
primer or as specified by the Site Engineer.

21.17.3 Fabrication and Erection
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Fabrication: All cutting, bending, and welding shall be done meticulously to the exact
dimensions and shapes shown in the Drawings. Joints shall be fully welded, providing
structural rigidity.

Finishing: All welded joints must be properly ground using a mechanical grinder to achieve a
smooth, flush finish without sharp edges or burrs.

Installation: Base plates shall be securely fixed to the concrete/masonry using approved
anchor fasteners or embedded directly during concreting, as dictated by the Drawings. The
pipes and grills shall be installed true to line, level, and plumb.

Surface Preparation and Painting: Before applying the primer, all steel surfaces must be
thoroughly cleaned to remove rust, mill scale, dirt, oil, and welding slag using wire brushes
or sandblasting as required. Immediately after cleaning, the surfaces shall receive at least
one uniform coat of the approved anti-corrosive primer paint.

21.17.4 Measurement

The work shall be measured in Kilograms (kg) or Metric Tonnes (MT) of the total weight of
the MS pipes, MS grills, and base plates successfully installed and accepted by the
Engineer. The weight shall be calculated based on the standard theoretical weight of the
sections used, excluding the weight of weld metal and primer paint.

21.17.5 Payment

This rate shall be the full and final compensation for the supply of all materials (MS pipes,
grills, base plates, electrodes, primer), labor, tools, equipment, fabrication, hauling, erection,
surface preparation, painting, and all other incidental operations necessary to successfully
complete the work to the satisfaction of the Site Engineer.

21.18 STAINLESS STEEL WORKS

This work shall cover the supply, fabrication, and installation of Grade 304 Stainless Steel
(SS 304) works. This comprises SS pipe columns, vertical posts, handrails, SS base plates,
connectors, and brackets, executed in strict accordance with approved drawings,
specifications, and the direction of the Engineer.

21.18.1 Materials

Stainless Steel: All pipes, columns, vertical posts, handrails, base plates, connectors, and
brackets shall be exclusively manufactured from Grade 304 Stainless Steel.

Fixing Accessories: All anchor bolts and fasteners shall be of compatible stainless-steel
grade to prevent galvanic corrosion.
21.18.2 Fabrication and Construction Procedure

Fabrication: Components shall be precision-cut, aligned, and assembled as per the
approved shop drawings.

Welding: Continuous and structurally sound welding shall be applied at all designated joints
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using SS 304 compatible consumables.

Grinding and Polishing: All welds shall be ground flush and smooth. The entire assembly
shall undergo extensive mirror or satin polishing as specified in the drawings, ensuring a
uniform, unblemished surface finish free of weld discoloration or mechanical marks.

Installation: The prefabricated components shall be securely erected in position using the
specified anchor bolts and base plates, ensuring perfect plumb, line, and level.
21.18.3 Measurement

The work as fixed in place shall be measured in running meters (linear meters).
Measurement shall be taken along the centerline of the top handrail. Weight of cleats,
brackets, packing pieces, bolts, nuts, washers, and base plates shall not be measured
separately.

21.18.4 Measurement

The work shall be measured in the unit specified in the BOQ (e.g., metric tons, kilograms, or
square/linear meters depending on the specific application).
21.18.5 Payment

The contract unit rate shall be the full and final compensation for the supply of SS 304
materials, fabrication, welding, grinding, mirror/satin polishing, fixing accessories, labor,
equipment, and workmanship complete.

21.19STRUCTURAL STEEL WORK FABRICATION AND ERECTION
21.19.1 Scope of Works

This work shall consist of providing, fabricating, assembling, and erecting structural steel
components and elements, including all necessary nuts, bolts, and gusset plates. The scope
encompasses the preparation of detailed shop drawings, conducting trial assemblies,
providing full facilities for inspection and testing, and executing the work strictly in
accordance with the Drawings.

21.19.2 Materials

Structural Steel. All structural steel components (including gusset plates) shall comply with
the relevant IS Codes (e.g., IS: 2062 for weldable structural steel, 1S: 808 for rolled sections)
or as explicitly specified in the Drawings.

Fasteners: All nuts, bolts, and washers shall conform to the required structural grades and
standards as specified.

Acceptance: Manufacturer's test certificates shall be submitted for all steel and fasteners to
confirm compliance with the specified grades before fabrication commences.
21.19.3 Shop Drawings

Before the commencement of any fabrication, the Contractor shall prepare and submit
detailed shop drawings for the Engineer's approval. These drawings shall include all exact
dimensions, material specifications, weld details, bolt hole layouts, and assembly

124



Technical Specification Section 21: Miscellaneous Works

configurations.
21.19.4 Fabrication and Trail Assembly

Fabrication: Fabrication shall be carried out strictly in accordance with the approved shop
drawings. All cutting, drilling, and welding must be executed with precision to avoid distortion
or stress concentration.

Trial Assembly: To ensure proper fit-up and alignment, a trial assembly of the structural
components shall be conducted at the fabrication shop prior to dispatching the materials to
the site. Any required adjustments shall be made during this stage.

21.19.5 Erection

The erection of structural steelwork shall be systematically carried out using appropriate
lifting equipment to ensure safety and prevent damage to the components. The components
shall be accurately aligned, leveled, and plumbed before final tightening of bolts or site
welding. Temporary bracing shall be provided as necessary to secure the structure during
the erection process.

21.19.6 Inspection and Testing

The Contractor shall provide all necessary facilities, equipment, and safe access for the
Engineer to inspect the materials, fabrication processes, and erection. This includes facilities
for testing welds (e.g., Non-Destructive Testing) and checking the tightness of bolted
connections.

21.19.7 Measurement

Structural steel work shall be measured in Kilograms (kg) based on the calculated net weight
of the steel structure successfully fabricated, erected, and accepted by the Engineer. Unless
otherwise specified, the weight of gusset plates, nuts, and bolts shall be included in the total
weight calculation of the structural components.

21.19.8 Payment

The structural steelwork, measured as provided above, shall be paid at the contract unit rate
for the respective item. This rate shall be the full and final compensation for the supply of all
materials, preparation of shop drawings, fabrication, trial assembly, site erection, provision of
inspection/testing facilities, and all labor, tools, equipment, and incidentals required to
complete the work.
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SECTION 22: ELECTRICAL WORKS
22.1 GENERAL SPECIFICATIONS

All electrical installations must comply with the Nepalese Electricity Act, relevant Nepalese
Electricity Regulations, and Nepalese Standards (NS).

Corresponding Indian Standards (IS) or British Standards (BS) shall be utilized for specific
works where NS is unavailable.

Contractors are required to prepare and submit detailed Single Line Diagrams (SLD) and
schematic drawings of the distribution system for approval prior to construction.

All materials and equipment must be new and bear the IS/INBC Standard mark.

The contractor must supply "as-built" electrical drawings and wiring diagrams indicating
circuit numbers and controls upon completion of the works.

22.2 WIRING AND CONDUITS

Internal wiring shall utilize PVC insulated multi-stranded copper conductors of 650/1000V
grade.

Circuit wiring shall employ a looping-in system with no joints allowed along the length of the
conductors.

Wiring for light circuits must be strictly separated from power, telephone, and data
networking conduits.

Concealed wiring shall be housed in high-quality HDPE pipes embedded in RCC slabs or
recessed in brick masonry using a chase cutting machine.

Phase wiring shall be color-coded Red, Yellow, or Blue, while neutral wires must be Black.
Earth continuity conductors must be Green or Yellow/Green.

Switch and outlet boxes shall be made of hot dip galvanized mild steel with a minimum clear
depth of 60 mm.

22.3 SWITCHGEAR AND DISTRIBUTION BOARDS

Moulded Case Circuit Breakers (MCCBs) must conform to IEC 60947-Il or IS 13947-Il and
possess a short-circuit breaking capacity of not less than 25kA rms at 415V AC.

Miniature Circuit Breakers (MCBs) must have a minimum 10kA breaking capacity (Ilcn) as
per IEC 60898.

MCBs for lighting circuits shall be "B" series, whereas circuits feeding power outlets or
machinery shall use "C" series breakers.
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Distribution Boards (DBs) must be constructed of powder-coated sheet steel and feature
double doors with extended loose wire boxes.

Indoor DBs shall conform to IP-42 protection, while outdoor/wet location DBs must conform
to IP-65.

Main Distribution Boards (MDBs) must be floor-mounted, extensible, and provide a minimum
dust and damp protection rating of IP-54.
Distribution Board Configurations

DB Type Configuration Incomer Details

10 Way SPN Double Door Glazed 1 No. 40 ADP, 2 No. 16 ADP

16 Way SPN Double Door Glazed 1 No. 40 A DP, 10 No. 6 A MCB

8 Way TPN Double Door Glazed 1 No. 32 A4P, 10 No. 6 A MCB

12 Way TPN Double Door Glazed 1 No. 40 A 4P, 30 No. 6, 10, 16 Amp SP
EZiiTr Pillar 63 A (FPP) S:(i:tlzk:jrefor 415 V, 3-phase, 4-wire, IP55

22.4 OUTDOOR AND LANDSCAPE LIGHTING

7-metre Street Light Poles: Single-arm and double-arm decorative spun tapered aluminum
poles (Alloy 6063-T6) capable of withstanding 160 km/h winds, fitted with 90 W LED street
light luminaires (IP66, IK08).

12-metre High Mast System: Octagonal/tapered polygonal steel mast (IS 2062 Grade
E250/E350) equipped with four 150 W LED flood lights (IP66, IK10).

3-metre Heritage Post-Top Poles: Mild steel pipe poles with cast iron/aluminum bases,
featuring single-lantern and 3-lantern designs, equipped with 30 W LED luminaires.

156 W LED Bollard Lights: Extruded aluminum body (0.9-1.0m height) with a UV-stabilized
polycarbonate diffuser. A specialized variant includes a decorative 15 W LED bollard light
with an integrated 20 W RMS waterproof outdoor speaker.

Accent and Feature Lighting: Includes IP66 LED Flexible Neon Lights, 18 W LED Brick-Size
Foot Lights, decorative LED bauble lights for trees, 12 W and 15 W LED Outdoor Spot
Lights, and 20 W LED Profile Lights.

100 W LED Flood Lights: Designed for outdoor sports courts and landscapes, featuring die-
cast aluminum housings and a minimum luminous efficacy of 130 Im/W.

22.5 INDOOR LIGHTING AND ACCESSORIES
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Recessed/Surface Mounted LED Luminaires: Specified in 12 W, 15 W, and 18 W variants
with die-cast aluminum housings, flicker-free drivers, and minimum luminous efficacy of 100
Im/W.

Spotlights and Strip Lights: 5 W COB LED Spotlights for indoor accent lighting and 10 W/m
IP65 LED Strip Lights.

Utilitarian Lighting: 18/20 W (4 ft) IP65 LED non-corrosive polycarbonate tubular lights, 9/12
W LED Mirror Lights, 10 W LED Bulkhead Lights, and 15 W LED Up-Down Lights.

Fans: 1200 mm sweep ceiling fans (230 V AC) with double ball bearings and aerodynamic
blades, alongside 250/300 mm exhaust fans.

Switches and Sockets: Modular plate-type rocker mechanism switches with silver contacts,
including 6A for lighting and 16A for power outlets.

22.6 CABLING, NETWORK AND INFRASTRUCTURE

Power cables for street lighting shall be 2 core, 4 sq.mm copper unarmored cables.

Underground cabling must utilize Heavy Duty HDPE pipes, specifically in 110 mm, 75 mm,
and 32 mm outer diameters (PN 10).

Data networking requires Cat 6 RJ45 modular sockets and unshielded twisted pair (UTP)
Cat 6 cables.

Telephone systems require RJ11 modular telephone sockets wired with 2-pair copper
cables.

An outdoor IP PTZ Camera system (4 MP resolution, 250m IR distance, IP66) shall be
mounted on a 12 m hot-dip galvanized octagonal steel pole and connected via a 24 Core
Single Mode Armoured Optical Fiber Cable.

Power Cable Specifications

Cross-Section Cores Conductor Material Insulation/Armouring
4 mm? 3 Core Copper XLPE Armoured
6 mm? 3 Core & 4 Core Copper XLPE Armoured
10 mm? 4 Core Copper XLPE Armoured
25 mm? 4 Core Copper XLPE Armoured
50 mm? 3.5 Core Aluminium XLPE Armoured
95 mm? 3.5 Core Aluminium XLPE Armoured
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Cross-Section Cores Conductor Material Insulation/Armouring

150 mm?2 3.5 Core Aluminium XLPE Armoured

22.7 EARTHING AND LIGHTNING PROTECTION

Air terminal rods for lightning protection must be made of pure copper, with a minimum
diameter of 12 mm and a length of 1.2 m.

Down conductors shall consist of soft annealed 25x3 mm pure copper insulated strips,
copper tape, or 50 mm? Yellow/Green cables.

The maintenance-free chemical earthing system must utilize 99.9% molecularly bonded
copper on low carbon steel rods with a minimum 100-micron copper coating.

Electrolytic ground rods must be installed vertically with a minimum length of 2 m and a
diameter of 102 mm.

Earth resistance must be tested using an earth resistance tester and shall not exceed 5
ohms.

Additional earthing components include 25x3 mm copper strips, 8 SWG copper wire, and 20
mm dia FRLS UPVC conduit.

22.8 SUBSTATION EQUIPMENT

11 kV/433 V, 300 kVA Outdoor Unitized Compact Substation (CSS): This package
substation is fully factory-assembled and type-tested.lt comprises an 11 kV Ring Main Unit
(RMU) with Load Break Switches and earth switches.

The transformer is a 300 kVA, 11/0.433 kV, ONAN cooled, copper wound, Dyn11 unit with
off circuit tap changers.The system includes an LT distribution panel, interconnecting
busbars, metering, protection, and earthing.The enclosure must be dust-proof, vermin-proof,
and tamper-resistant, suitable for outdoor installation.

22,9 SHOP DRAWINGS

Before initiation of electrical installation contractor shall submit detailed SLD and Schematic
diagrams of electrical installations. After completion of electrical installation & commissioning
contractor shall submit the Final executed SLD and Schematic Drawings of electrical
installations (As Build drawings). Work Completion certificate shall be issued only after
submission of above and to the full satisfaction. The electrical work not covered in BoQ or
elsewhere but required for the completion of building shall be deemed to be covered in the
scope of contractor at his own cost.

Works indicated shall include all civil and electrical works required to achieve a satisfactory
electrical installation, whether or not such are specifically outlined in these specifications.
The entire installation shall be suitable for a three phase, four wire, 400/230 VAC, 50 Hz
system.
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Prior to commencing the electrical works, the contractor shall provide the detail design of
electrical installation for building to the Project Manger a set of drawings to appropriate scale
showing detailed conduit layout and wiring drawings showing all details such as the route
and size of the conduit, number and size of cables in the conduit, location of outlet boxes,
openings or duct outlets in civil works if required, routing and dimensions of cable trenches
etc. Materials used, standards specified for fabrication or procurement of items such as the
main switchboard, distribution panels and other items for which custom design is necessary
shall be shown.

This drawing shall be prepared in complete co-ordination with and understanding of the civil
and architectural works, which will be undertaken. The drawing shall be immediately
modified and approved if any changes in design are undertaken, and a record of such
amendments shall be kept. A set of the up-dated and approved drawings shall always be
available at the site for inspection by the Engineer.

22,10 SAMPLES

Prior to commencing procurement, the Contractor shall submit for approval technical
description, related catalog/brochures and a recommended brands of sample item each of
all cable, conduit accessories, switchgears, switches, power outlets, lamps, led light, flood
lights, fluorescent tubes, fixtures etc., which are to be procured and installed.

22.11LOCATION OF FIXTURES

Location of conduit, fixtures, switches, outlets, distribution boards and other electrical
equipment and appliances shall generally be in accordance with the updated construction
drawings; and in accordance with the specifications and mounting heights and location
details mentioned herein. Notwithstanding the guidelines given in the drawings and
specifications, the location of all electrical items, equipment and appliances in the buildings
shall be approved by the Project manager prior to commencement of electrical installation
works.

ABBREVIATION

NEA - Nepal Electricity Authority
LT - Low Tension

HT - High Tension

AC - Alternating Current

MPB - Main Panel Board

MDB - Main Distribution Board
KV - Kilo Volt

KA - Kilo Ampere

PVC - Poly Vinyl Chloride

SWG - Standard Wire Gauge (British)
IS - Indian Standard
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SECTION 23: WATER SUPPLY, PLUMBING AND SANITARY WORKS

23.1 GENERAL
23.1.1 Scope

This scope of work shall cover materials and workmanship required for installation of water,
supply,sanitary and drainage system. Work under this section shall consist of furnishing all
labor
materialsnecessaryandrequiredtocompletelyinstallallsanitaryfixtures,chromiumplatedfittingsa
ndaccessoriesrequired bythe drawingsand specified
hereinafterorgiveninthescheduleofquantities.

Without restricting to the generality of the foregoing the sanitary fixtures shall include all
sanitaryfixtures, CP fittings and accessories necessary and required for the buildings.
Whether specificallymentioned or not, all fixtures and appliances shall be provided with all
fixing devices, nuts, bolts,screws, hangers as required. All exposed pipes within toilets and
near fixtures shall be chromiumplated unless otherwise specified.

All hot water pipes shall be lagged & properly insulated from the hot water storage tanks to
the hotwater taps & outlets.

Work for the water supply and sanitary consists of furnishing all labor, materials, equipment
andappliances necessary and required to completely install the water supply system as
required by thedrawings,specified hereinafterand given in thescheduleof quantities.

Without restricting to the generality of the foregoing, the water supply system shall include
thefollowing:

a) Connectingthemainssupply to thedesignedtanksasperthedrawings.

b) Controlvalve,masonry chambersandotherappurtenances.

c) Connectionstoallplumbingfixtures,pantriesandoverheadtanks.

d) Excavationandrefillingofpipetrenches.

e) Pipe protectionandpainting.
Drainage lines shall be laid to the required gradients and profiles as directed by the
Consultant. Alldrainage connections work shall conform to the local municipal byelaws. All
slopes and run off shallconform to the best standard of the IS Hydraulic engineering
practices. The minimum bed slope fordrainage worksshouldbe1.5% unless otherwise
directed by theconsultant.

The Contractor shall obtain necessary approval and permission for the drainage system from
themunicipal or any other competent authority as shall be required by local ordinances.
Location of allmanholes, catch basins, etc, shall be confirmed by the Consultant before the
actual execution of
theworkatsite.AllworksshallbeexecutedasdirectedbytheConsultantandsubjecttothefinalapprov
alofthe Consultant.

Withoutrestrictingtothegenerality oftheforegoing, thedrainagesystem shall include:
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Sewer lines including excavations, pipelines, manholes, drop connections, underground
storm waterdrains,includingpipes,manholes, catch basins,opendrainsandculverts.

23.1.2 Standards

a)

Incasewherethespecificationgivenisfoundtobeinadequate,latestiSorNSspecification
shall hold good. Whether reference has been made to IS or NS the same
shallrefertothelatestspecificationmentionedinthesection.Iftypeisnotspecifiedelsewhere
thetypeofmaterialandfixtureshallbeasdirectedbyconsultant.Ifanyambiguityormissedite
msthesame shallbe decided bythe client inconsultationwiththeconsultancy.
Allmaterialsshallbe bestof theirkindandshall conformed to thelatest ISorNS standards.
All samples shall be approved by consultant regarding its quality as specified, prior to
theprocurementbythecontractor.Eachsampleshallbeaccompaniedbythemanufacturer’
sspecification,brochures, test certificatesandguarantee statements forapproval.

All setsofspecimensample ofapprovedmaterialsshall
bekeptatSiteOfficebythecontractor.

The workmanship shall be the best of its kind and shall conform to the specification
of IS or
NSstandardineveryrespectorlatesttradepractice.Alldefectiveorunsuitablematerialsand/
orworkmanship shall be removed immediately from the site and shall be substituted
with propermaterialsand/or workmanshipby thecontractor inhis owncost.
AvailableCodes

Unless specifically mentioned otherwise, all the applicable codes and the standards
shall be as thestandard published by the Bureau of Indian Standard (IS) or Nepal
Bureau of Standard (NS) and itssubsequentrevisionin
respectofdesignworkmanship,qualityandpropertiesof materialsandmethodof testing.

Someoftheseavailablestandardsarelisted below and must be followed.

I1S:778-1984 Specificationforgunmetalgate,checkvalves
1S:1172-1971 Basicrequirementsofwatersupply, drainage andsanitation
1S:1239-1982 SpecificationforM.S.or G.l.pipes
1S:2065-1983 Codeofpracticeofwatersupply inbuildings
1S:4985-2000 SpecificationforuPVCsoil,wasteand ventilatingpipeandaccessories
1S:1729-1974 Specificationforcastironmanhole covers andframes
1S:1742-1983 Codeofpracticeforbuildingdrainage
1S:2064-1973 Codeofpracticeforselection,installation,andmaintenance

ofsanitaryappliances

SP35(1987) HandbookonWaterSupplyand Drainage

1S:2064(2002) Selection,InstallationandMaintenanceofSanitaryAppliances

NBC208:2003 NepalNational BuildingCode, SanitaryandPlumbingDesignRequirements
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1S:15778-2007 Chlorinatedpolyvinylchloride(CPVC)pipes
23.1.3 Materialsand Methods

All materials provided for the Contract will be in strict accordance with the latest version of
theapplicable Indian Standards. All manufacturer's data, specifications, and relative
information togetherwith samples will be submitted to the Engineer for approval prior to
being purchased, otherwise atthe Contractor's own risk.

Sanitary fixtures shall be of the best quality approved by the Consultant. Wherever particular
makesarementioned,thechoiceofselectionshallremainwiththeConsultant. Thewatersupplyands
anitaryworksaretobelaidtoalignmentsandgradesshownonthedrawingsbutsubjecttosuchmodific
ationsshall be as instructed by the consultant from time to time to meet the requirements of
the work. Allwater supply and sanitary pipes, fittings, fixtures and appurtenances which are
to be embedded intoconcrete, masonry,earth orany constructionworksshallbeembedding
onlyafterapproval ofconsultant. All fixtures and fittings shall be provided with all such
accessories as are required tocomplete the item in working condition whether specifically
mentioned in the schedule of quantities,specificationsor drawingsor not.
Allfixturesandaccessoriesshallbefixedinaccordancewithasetpatternmatchingthetilesorinteriorfi
nish as per Consultant's/interior designer's requirements. Wherever necessary, the fittings
shall becantered to dimensions and pattern desired. Fixing screws shall be half round head
chromium platedbrass screws with CP washers wherever required as per directions of
consultant. All fittings andfixtures shall be fixed in a neat workmanlike manner true to level at
heights shown on drawings
andinaccordancewiththemanufacturer'srecommendations.Careshallbetakentofixallinletandou
tletpipesatcorrect positions.Faultylocationsshall bemade good and anydamageto thefinished
floor.

All Cl brackets, fittings clamps and shall be painted with one coat of approved primer and 2
coats ofBlack Japan paint. All painting works shall be carried out to full satisfaction of the
consultant. Ifdirected, additional coats of paints shall be applied to get uniform and matching
finish without anyextracost.Incaseofnon-
availabilityofspecifiedsizedfixturesinspecifiedunitsthenearestsizeinFPSor Metric units shall be
provided with prior approval of the consultant for which neither extra will bepaidnor shall any
rebateberecovered.

Wherevertheword‘approved’isuseditshall meanapproved bythe consultant.

Prior to casting any RCC structure the contractor shall put necessary sleeves through beam,
slab andother structure to make easy water, waste and soil lines passing through the
particular structure. Attheproper elevationsto givethedesiredslopesneededto
meettherecognizedstandardsfordrainage.

Pipesandfittingsshallbefixedtrulyvertical,horizontalorinslopesasrequiredinaneatworkmanlikem
anner.Shortorlongbendsshallbe usedonallmainpipelinesas faraspossible.Useofelbows
shallberestrictedforshortconnections.Asfaraspossibleall bends shallbeformed
bymeansofhydraulicpipe bendingmachine for pipesupto 65mmdia.in case of GI/MSpipes.
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Pipes shall be fixed in a manner as to provide easy accessibility for repair and maintenance
and shallnotcauseobstructioninshafts,passages,etc.Pipesshallbesecurely  levelled to
therequiredslopes&fixed to walls and ceilings by suitable clamps at intervals specified.
Valves and other appurtenancesshall be locatedto provide easyaccessibilityfor operation,
maintenance,and repairs.

Theratesquotedshallbeforcompleteitemsasfixedinpositionandcoverallcostsofmaterials,labor,t
ools, equipment, supervision, cutting of holes, chases etc., excavation and satisfactory
backfill in anytype of soil, and for providing fixing arrangements such as clamps, brackets,
blocks etc. The rateshall also include restoration to original condition. All debris from
demolishing shall be removedwithout any extra charge. Work shall be planned in such a
manner that demolition and chipping areheld to the very minimum. This form of installation
shall not be recognized as the “norm” and if theconsultant determines that excessive
retrofitting is being done, he may instruct the contractor
toremovesectionsandaccomplishtheworkandreplacetheremovedworkathis(contractor’s)expen
se.

Tenders shall be based upon complete installations. Products required which are not shown
ormentioned, or not specified herein as to manufacturer, quality, etc. shall be furnished of
the highestquality (commercial standard).

Materials shall benewandfreefrom alldefects.

All materials, apparatus or equipment called for on the Plans or in the Specifications by trade
names,or the name of a particular manufacturer, or by catalogue reference are the materials,
apparatus,
orequipmentwhichshouldbeallowedforintheTender,orqualificationsubmittedatthetimeofTender
submission.

Theworkshallbecarriedoutinaccordancewithallrules,regulations,by-
lawsandrequirementsofallauthorities having jurisdiction. All changes and alterations required
by an authorized inspector of anyauthorityhaving jurisdiction shall be carriedout atnocost to
the employer.

23.1.4 DrawingsandSpecifications

These Specifications shall be considered as an integral part of the Drawings which
accompany them.Neither the Plans nor the Specifications shall be used alone. Any item or
subject omitted from one,but which is mentioned or reasonably implied in the other shall be
considered as properly andsufficiently specified andthereforemust by supplied bythe
Contractor.

Misinterpretation of any requirements of either the Drawings or Specifications shall not
relieve theContractorof hisresponsibility for properly completinghis work.

The Contractor shall apply to the Engineer for any explanation which he may require in

regard to themeaning and intent of any clause in the Specification and Contract. He shall be
held responsible foranyerrors or lossesconsequentuponfailure toobtainsuchexplanation.
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The Contractor shall consult with the Engineer to obtain detail drawings or instructions for
exactlocationofequipmentasworkprogresses,beforeinstallingfittingorequipmentandwillberesp
onsiblefor coordinationwithallotherwork trades includingfinishes.

Drawings show general location and routes to be followed by pipes, ducts, etc. where not
shown, orshowndiagrammatically,theContractor shallinstall them in accordancewith best
tradepractices.

23.1.5 AsbuiltRecord

The Contractor shall request a complete set of drawings, (white) from the Engineer and use
these for"AsBuilt"records.

"As Built" records shall be retained in the site office and kept up to date daily in regard to
changes inactual installation from the Plans and Specifications. Alterations to duct work,
piping services, etc.shall be noted and the revised arrangement drawn in accurately,
complete with dimensions fromcolumnlines.Every precaution shall be taken to
protecttheDrawingsfrom damage andloss.

The" As Built" records shall be made available to the Engineer upon request and made
available
ateachsitemeeting.AfternofurtheralterationcanbeexpectedandtheContractisnearingcompletio
n,therecords shallbe submittedfor final approval.

The Contractor shall include on "As Built" records the dimensions location of all buried piping
andvalves,andduringconstructionplainlymarklocationofexteriorservicesandvalvestopreventda
mageto these until the Projectiscompleted.

The contractor shall submit as built drawings of all water supplies, rain, waste and soil lines
andinstallations based upon actual construction to consultant after completion and before
handover oftheproject at hisown cost.

23.2 INTERNAL WATER SUPPLY
23.2.1.1 Scope

Theworkshallcoverallmaterialsrequiredforsuchpipesandfittings,clamps,longscrewsetc. Thewor
kshallincludewatersupplyexternalandinternal,includinglinemarking,jointingthepipes, fixing in
position, paintings, excavation, groove cutting and reinstating to its originalfinish
completewithtestingandready for operation.

Workunderthissectionconsistsoffurnishingalllabour,materials,equipmentandappliancesneces
sary and required to completely install the water supply system as required by
thedrawings,specifiedhereinafterandgiveninthescheduleofquantities.Withoutrestrictingtotheg
eneralityof the foregoing,the water supplysystem shallinclude the following:

e Connectingthemainssupplytothedesigned tanksasperthe drawings.

e Controlvalve,masonrychambersandotherappurtenances.

e Connectionstoallplumbingfixtures,pantriesandoverheadtanks.

o Excavationandrefillingofpipetrenches.
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e Pipeprotectionandpainting
23.2.1.2 GeneralRequirements

Allmaterialsshallbenewofthebestqualityconformingtospecifications.Allworksexecutedshall be
to the satisfaction of the Engineer. Pipes and fittings shall be fixed truly
vertical,horizontalorinslopesasrequiredinaneatworkmanlikemanner.Shortorlongbendsshall be
used on all main pipelines as far as possible. If HDPE, Ppr, Pvc, Cpvc, multilayer pipes
areused then methods approved by the manufacturer shall be used. Pipes shall be fixed in
amanner as to provide easy accessibility for repair and maintenance and shall not
causeobstruction in shafts, passages, etc. Pipes shall be securely levelled to the required
slopes
&fixedtowallsandceilingsbysuitableclampsatintervalsspecified.Valvesandotherappurtenances
shall be located to provide easy accessibility for operation, maintenance andrepairs.

23.2.1.3 CPVCpipeforhotand cold water

All CPVC Schedule 40 and schedule 80 pipe shall be manufactured from a Type IV, Grade
IChlorinatedPolyvinylChloride(CPVC)compoundwithaCellClassificationof23447perASTMD17
84. The pipe shall be manufactured in strict compliance to ASTM F441, consistentlymeeting
the Quality Assurance test requirements of this standard with regard to
material,workmanship,burstpressure,flattening,andextrusionquality. Thepipeshallbeproducedi
nNepal or India using domestic materials, by an 1ISO 9001 certified manufacturer, and shall
bestored indoors after production, at the manufacturing site, until shipped from factory.
Thispipeshall carrythe Nepal Standard orindianStandardseal.

Chlorinated Polyvinyl Chloride (CPVC) water supply Pipes should be of standard
dimensionalratios SDR 11(class 1). All CPVC Pipes and Fittings should be made from
identical CPVCcompounds having the same physical properties. Pipes and fittings should be
product of SDR11meetthe requirement of ASTM D2846,specificto Copper TubeSize
dimension.

Pipe Temperature(°C) PressureRating (kg/sq cm)
27 27.6
SDR 11 L) 6.8

The joints should be same of Astm F-493 Solvent Cement Application. Horizontal and
verticalpipes should be supported by pipe clamps or by hangers not less than 75 cm and as
perrequirements. Threaded CPVC fittings with tapered pipe threads should be used with
asuitablethreadsealanttoensureleakproofjoints. Thediameterandthicknesscorrespondingastab
ulated below.

NominalSize(mm) OD (mm) Wallthickness (mm)
15 15.9 1.73
20 22.2 2.00
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NominalSize(mm) OD (mm) Wallthickness (mm)
25 28.6 2.60
32 34.9 3.20
40 43.3 3.80
50 54 4.90

Thejointofpipesandfittingshallbeeitherthreadedjointorsolventcementjointasdirectedin
abovecodes.

Complete installation of CPVC pipes include supply of pipes and necessary fittings such
asTees,Bends,Reducers,Crosses,Unions,socket,elbow,crossover,transitionpiece,transitionjoi
nt, end cap, clamp etc. with both male and female of respective fittings, chasing in wall
orfloorandrepairtooriginalfinish,layingandjointingofpipesandfittingsandpressuretesting.All
water supply CPVC pipes, fittings and valves shall be tested by hydrostatic pressure of
atleast 10 kg/cm2. Pressure shall be maintained for a period of at least 24 hours
withoutappreciable dropinthe pressure.

In addition to the testing carried out during the construction, the Contractor shall test
theentire installation after connections to the plumbing systems. The Contractor shall rectify
allleakage andshallreplacealldefective materialsinthe system.

After commissioning of the water supply system, the contractor shall test each valve
byclosing and opening it a number of times to observe if it is working efficiently. The
valves,which do not operate effectively, shall be replaced by new ones at the Contractor’s
cost andtestedasabove.
Uponcompletionofallthetestandnecessaryreplacements,allwaterpipingshallbedisinfectedas
below:

After thoroughly flushing the system with clean water, the system shall be filled with
ameasuredquantityofsodiumhypochloridesolutiontothewatertogivefreeresidualchlorineof5mg/
1itre.After1hourofretention,thesystemshallbedrained,re-flushedandreturnedto service.

23.2.1.3.1 Measurement

Measurement for the Contract Item CPVC pipes will be made per running meter of
completeinstallation. The rate shall include for all labour and materials required. The
measurementshallbedoneforrunningmeters, fittingsetc. notpayable separately.

23.2.1.4 Clamps

CPVCpipesinshaftsandotherlocationsshallbesupportedbyMSclampsofdesignapprovedby
Engineer. Pipes at ceiling level shall be supported on structural clamps fabricated on
MSstructuralbracketsasdescribedinrelevantsectionsofthisspecification.Pipesintypicalshaftssh
allbesupported onslotted angles/channels as specified.

23.2.1.5 Unions

The Contractor shall provide adequate numbers of unions/flanges on all pipes to
enabledismantling later. Unions shall be provided near each gunmetal valve, stop cocks or
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checkvalvesandonstraightrunsasnecessaryatappropriatelocationsandrequiredand/ordirectedb
ytheEngineer.
23.2.1.6 Gate,Globe,andCheckValves

Stop Valves shall be gunmetal wedge gate valves, rising stem, hand-wheel operated
withscrewedfemaleends:conformingtolS778-
1984Class1orequivalent.Valves65mmdia.andbelowshallbeheavygunmetalfull-
wayvalvesorglobevalvesconformingtolS778-1971class I.Valves
shallbetestedatthemanufacturerswithtest resultsandtheirnamestampedonit.
TheEngineershallapproveallvalvesbeforetheyareallowedtobeusedintheworks.Forthecold and
hot water distribution pipelines wunless otherwise specified by the engineer,
thecontractorshallusethevalvesandpipesofsamebrand,preferablyfromsamemanufacturer.
23.2.1.7 Airvalves

Air valves shall be provided at all high points in the system. Each air valves shall be
isolatedby a c. I. double flanged sluice valve. Air valves shall be of approved make
conforming tolndian standard.Thevalve shall conformIS14845 (2000).

23.2.1.8 Scourvalves

Scour valves shall be provided at all low points in the system. Each air valve shall be
isolated by a c. I. double flanged sluice valves as specified and discharged into the nearest
storm water drains.
23.2.1.9 Ballvalves

Ball valves shall be of brass with float of copper sheet 0.58 mm. thick for float up to 115
mmsize. The body of the valves shall withstand pressure of 14kg/sq m. and shall conform to
1.S:1708-1962.

23.21.10 PressureReducingValves

The Water Pressure Reducing Valve shall be installed to reduce static and flowing
pressuresin water distribution systems. The unit shall be a diaphragm/balanced piston type
withintegralstainless-steelstrainerandabuilt-inbypasstorelievepressurebuild-
updownstreamoftheassembly.Thevalveshallbespringloadedtoopenandshallbediaphragmactu
atedtocloseunderpressureconditions.Thevalveshallbesuitableforsupplypressureupto400psiga
nd water temperatures from 33° to 180°F. The valve’s internal parts such as the
cartridgeassembily,strainer,diaphragm,andspringshallbeaccessibleforinspection,repairorrepla
cement without disconnecting the device from the pipeline. In addition, the valve shallhave
aclean-outfeaturetoallowforremovalofthestrainerandseatdiscwithoutdisturbingthepressure
setting.It shallmeetthe requirementsof the following standards:
¢ Materials:Invest CastStainlessSteelMaterials
e PressureSettingandFlowRateofDirect —ActivatedPressureReducingValve
e Direct—
ActivatedPressureReducingValveDirectlyOpensandCloseValvegatebytheoutletPress
ure.
o When outlet pressure is under setting pressure, Valve gate automatically opens, to
makevalvegatefullyopen,Adjustablepressurerangeandsettingpressurearerelativepoint
S.
ThePRVshallbeof AIRAbrandofhigh-pressurerangethatcanallowminimum40kg/sqcmwater head
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atinlet and outletcanbeadjusted to20kg/sqcm waterheadorequivalent.
23.2.1.11 BrassFittings

All brassstopcocksandbibcocksshall
beheavytypebrightfinishedwithrenewableleatherwashersconforming to I.S. 781-1967.
Theweight shall be as follows:

Diameter(mm) StopCock(kg) BibCock(kg)
15 0.40 0.40
20 0.75 0.75
25 1.30 1.25

23.2.1.12 PPRpipeforExternal cold water

PPR pipes, also known as polypropylene random copolymer pipes, are a type of plastic
piping used for hot and cold-water supply as well as for heating systems. PPR pipes are
made from a type of plastic called polypropylene, which is known for its durability and
resistance to corrosion.ThepipeshallbeproducedinNepal or India using domestic materials,
by an ISO 9001 certified manufacturer, and shall bestored indoors after production, at the
manufacturing site, until shipped from factory. Thispipeshall carrythe Nepal Standard
orIndianStandardseal.

23.3 STAINLESS STEEL TANK

Providing and fixing in position a vertical or horizontal cylindrical Stainless Steel (S.S.) water
tank as per the standard engineering practices and Site Engineer's approval.

General Details:

Capacity: 1000 Liters

Orientation: Vertical or Horizontal cylindrical (as per site requirements and drawings).
Approved Make/Brand: Syntex, Nepatop, or equivalent approved by the Site Engineer.
Scope of Work:

Hoisting and Positioning: Safe lifting, hoisting, and placement of the tank at the designated
location (roof, staging, or ground) as specified in the structural/architectural drawings.

Supports: Providing and fixing all required structural supports, structural frames, or masonry
platforms to ensure the tank is stable, level, and securely positioned.

Plumbing Connections: Making all necessary inlet, outlet, overflow, washout/drain, and air
vent connections using appropriate fittings, unions, and valves to make the system fully
functional.

Execution and Quality Control:

Installation: The installation must strictly adhere to the manufacturer's guidelines, approved

drawings, and specifications.

Testing & Commissioning: Upon completion of fixing and connections, the tank shall be filled
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with water and tested for any leaks in the body or at the connection joints. The system must
be fully water-tight and handed over ready for operation.

Approval: All materials, positioning, and final execution are subject to the inspection and
prior approval of the Site Engineer.

23.4 SOIL, WASTE, VENT, AND RAINWATER PIPES
23.4.1 Scope

Work under this section shall consist of furnishing all labour, materials, equipment
andapplications, necessary and required to completely install all soil, waste, vent and
rainwaterpipes as required by the drawings, specified hereinafter and given in the Bill of
Quantities.Without being restricted to the generality of the foregoing, the soil waste and vent
pipessystem shall include:
¢ Verticalandhorizontalsoilwastesandventspipes,rainwaterpipesandfittings,joints,clamp
sandconnectionstofixtures.
¢ Connectionofallpipestosewerandstormwaterlinesasshownonthedrawingsatgroundfloo
rlevels.
¢ Floorandurinaltraps,clean-outplugsandinleffittings.
¢ Wastepipeconnectionfromallfixturese.g.,Washbasins,sinks,urinals,kitchen,equipment
andplantroomequipment.
23.4.2 GeneralRequirements

All materials shall be of the best quality conforming to the specifications and subject to the
approval of the Engineer. Pipes and fittings shall be fixed truly vertical, horizontal or in
slopes as required in a neat workman like manner. Pipes shall be fixed in a manner as to
provide easy accessibility for repair and maintenance and shall not cause obstruction in
shafts, passages, etc. Fitting positions shall in all cases line up with & conform to access
panels for ease of maintenance. Pipes shall be securely fixed to walls by suitable clamps at
intervals specified. Access doors for fittings and clean-outs shall be so located that they are
easily accessible for repair and maintenance. All work shall be executed as directed by the
Engineer.

23.4.3 PVCPipesandFittings:Soil,WasteandVent Pipes

Wherespecified,soil,waste, ventandrainwaterpipesshallbeconfirmedtolS4985:19810f4 kg/cm?2
and 6 kg/cm2 as specified in BOQ. uPVC pipe should have length of 3m or 6m withmolded.
Fittings for uPVC pips shall be of thickness not less than 3.2mm. Pipe color shall
beasspecifiedby the consultant.

Before use at site, all pipes shall be tested by filing up with water for at least 10
minutes.After filling, pipes shall be struck with a hammer and inspected for blowholes and
cracks. Alldefectivepipes shall berejected andremoved fromthesite.

Pipes shall be further tested after installation by filing up the stack with water as
permanufacturer’sspecification.Allopeningandconnectionsshallbesuitablyplugged.Anyjointfou
ndleakingshallbere-laidandjoined.Allpipesshallbefixedingradienttowardstheoutfalldrain. Pipes
inside toilets shall be concealed or otherwise as per drawings and instruction.uPVCpipelines
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through basementceilingshallbeclampedasper drawingsandinstruction.

Complete installation of uPVC pipes includes supply of pipes and necessary fittings such
asTees, Bends (with or without door), single and double Y (with or without door),
Reducers,Crosses, Couplers, Solvent cement, NC putting, rubber, rings, clip etc. It also
includes trenchexcavation in any type of soil and backfilling with proper compaction, chasing
in wall or floorand repair tooriginalfinish, layingandjointingandpressure testing.

Theburiedpipeshallbebeddedwithasoilfreefrom rockorsharp-edgedobjects(preferablysand)
witha minimumof75mm atall sides.

Measurement:

MeasurementforuPVCPipes willbemadeperrunning meter ofcomplete installation.

23.4.4 UPVCPipes

All Soil, waste, vent and rainwater pipes shall be unplasticized rigid Poly Vinyl Chloride
(UPVC) pipes conforming to IS: 4989-1958. Pipes shall be of following specifications:

Normaldiameter(mm) Workingpressure kgf/cm2

50

110

6
75 4
4
4

160

Pipesshallbeofcolourspecifiedby theEngineer.FittingforUPVC
pipesshallincludecouplingstees,bends,elbows,unions,reducers,nipplesandplugs.Outletsofsuit
ablediameter for connection to the appliance shall be provided. Contractor shall use pipes
andfittings of matching specifications. Fittings shall be of the required degree of curvature
withor without access door. Access door shall be screwing type with neoprene gaskets as
shall beapproved by theEngineer.

23.4.5 Clamps

Holder bat clamps shall be of standard design and fabricated from M.S. flat 40 mm x 3
mmthick and 12 mm dia. rod and 6 mm nuts bolts. They shall be painted with two coats of
blackbitumenpaintbeforefixing.Holderbatclampsshallbefixedincementconcreteof1:2:4mix.Wh

ereholderbatclampsaretobefixedonRCCcolumn,wallorbeamtheyshallbefixedwith40mm X
3mm flat iron "U" type clamps with anchor fasteners of approved design. Rates
forbothtypesofclampsshallbethe same and no addition or deduction shallbe made.

StructuralclampsshallbefabricatedfromMSstructuralmemberse.g.,rods,angles,channels flats
as per detailed Drawing. Contractor shall provide all nuts, bolts, welding and paint
theclampswithone coatofredoxide.

23.4.6 PipeSupports and Hangers

Spacing forsupports& hangersoffixing forinternalpiping shallbeasgivenin thefollowingtable.
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KindofPipe(mm) SizeofPipe(mm) HorizontalRun(m) VerticalRun(m)
uUPVvC 50 2 2
75 2.5 25
100 2.5 25

23.4.7 WastePipefromAppliances

Waste pipe from appliances e.g. wash basins, sinks, urinals, bath tubs, water coolers shall
beof UPVC pipes with proprietary fixtures & fittings of the approved make conforming to
allrelevantlSS&alsotolS4984-1978.Allpipesshallbefixedingradienttowardstheout-fallsofdrain.
Spacing forclampsforsuchpipes shall beasfollows:

KindofPipe HorizontalRun(m) VerticalRun(m)
PVCPipes 300cm 240cm
HDPEPIpes 180cm 120cm

23.5 SANITARY WARES
23.5.1 General
23.5.1.1 Scope

Workunderthissectionshallconsistoffurnishingalllabourmaterialsnecessaryandrequiredto
completely install all sanitary fixtures, chromium plated fittings and accessories requiredby
the drawings and specified hereinafter or given in the schedule of quantities.
Withoutrestricting to the generality of the foregoing the sanitary fixtures shall include all
sanitaryfixtures, CP fittings and accessories, etc, necessary and required for the buildings.
Whetherspecifically mentioned or not, all fixtures and appliances shall be provided with all
fixingdevices, nuts, bolts, screws, hangers as required. All exposed pipes within toilets and
nearfixtures shall be chromium-plated brass or copper unless otherwise specified. All hot
waterpipes shall be lagged & properly insulated from the hot water storage tanks to the hot
watertaps&outlets.

Sanitary ware, accessories and chrome plated CP fittings shall be of the best quality,
asapproved.Whereverparticularqualityismentioned,thechoiceorselectionshallremainwiththeco
nsultant.

Allfittingsandfixturesshallbefixedinaneatworkmanshipmannertocorrectlevelatheightsshownon
Drawings,Instructionandinaccordancewiththemanufacturer'srecommendations.
23.5.1.2 GeneralRequirements

Sanitary fixtures shall be of the best quality approved by the Engineer. Wherever particular
makes are mentioned, the choice of selection shall remain with him. All fixtures and fittings
shall be provided with all such accessories as are required to complete the item in working
condition whether specifically mentioned in the schedule of quantities, specifications or
drawings or not. All fixtures and accessories shall be fixed in accordance with a set pattern
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matching the tiles or interior finish as per Engineer/interior designer's requirements.
Wherever necessary, the fittings shall be centered to dimensions and pattern desired. Fixing
screws shall be half round head chromium plated brass screws with CP washers wherever
required as per directions of Engineer. All fittings and fixtures shall be fixed in a neat
workmanlike manner true to level at heights shown on drawings and in accordance with the
manufacturer's recommendations. Care shall be taken to fix all inlet and outlet pipes at
correct positions. Faulty locations shall be made good and any damage to the finished floor.
23.5.2 Commodeand WaterCloset

Commode and Water closet shall be of white vitreous or another colour as specified
withwash down flushing cistern and 100 mm diameter double symphonic close porcelain P
or Strapwithoutventhorn.ThesetshallbeconformingtolS2556.Commodeshallbeprovided with
Bakelite black heavy solid plastic seat cover and lid. WC shall be flushed by means
ofmatchingearthenware, ceramiccistern.

The WC shall be fixed in level in a neat workmanlike manner. The WC and trap shall be set
incement concrete 1:2:4 mix (1 cement 2 coarse sand 4 stone aggregate 20mm nominal
size).JointsbetweenW Candflushpipeshallbemadewithaputtyofwhiteleadandlinseedoilandcaul
ked well or with an approved rubber joint. A proper procedure of water proofing,
watersealant shall be appliedin orderto prevent leakage.

Valve shall be of 12.7mm diameter CP brass with inlet connection of required length
withunion andCPbrass cap.
23.5.2.1 Measurement:

Measurement for the commode and water closet shall be made per unit set of
completeinstallation. Nothing extra shall be provided for the water proofing sealant, water
proofingworksthatshall be carried outas perthe instruction.

23.5.3 WhiteGlazedWash Basin

Wall mounded and counter types wash basin shall be of white vitreous of first-class
qualityconformingtolS2556andofspecifiedsize.WashbasinshallbefittedwiththeheavyCPbottletr
apbelow.

Basins shall be supported on a pair of Cl brackets of metal angles and channels
cantileveringfrom wall face. All brackets shall be installed in such a way as to be hidden from
view. Theyshallbeprovided&fixedinplaceearlysothatthebuilt-up
vanitymaybeinstalledinsufficienttimetocomply with
completiondates.Eachbasinshallbeprovided with32mmdiaCP wastewith overflow, popup
waste or rubber plug and chain 32mm dia CP brass bottle trap with CPpipewall andflange as
given inthescheduleof quantities.

EachbasinshallbeprovidedwithmixingdfittingorpillartapasspecifiedintheBillofQuantitiesand/or as
approved by the Consultant. Basins shall be fixed at proper heights as shown ondrawings.If
heights are not specified, the rim level shall be 70cms or as directed by theConsultant.
23.5.3.1 Measurement

Measurementforthewhiteglazedwashbasinshallbemadeperunitsetofcompleteinstallation.
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23.5.4 MixingFittings

Section 23: Water Supply, Plumbing and Sanitary

Mixing fittings shall be C.P. brass of approved quality with modern head for hot and cold
forsprayandrim withdiverter.
23.5.4.1 Measurement

Measurementforthemixing fittings shallbemadeperunitsetofcomplete installation.
23.5.5 Anglevalve

Angle Valve shall be of 12.7mm dia. C.P. brass with C.P. cap and c.p. nipple. The
connectionbetweenanglevalveandsupplylinelaidinchaseshallbemadeinamannersothattheunio
nisflushwithfinishedfaceofthewallandnothreadedportionoftheanglevalveorsupplylineis visible.
23.5.5.1 Measurement

MeasurementfortheAngleValveshallbemadeperunitsetofcompleteinstallation.
23.5.6 Urinals

Urinals shall be lipped type half stall white glazed vitreous china of size 610 x 400 x 380
mmesize.Flatbackurinalsshallbeprovidedwith15mmdia.spreader,32mmdia.PVCbottletrapwith
pipe and wall flange and shall be fixed to wall by one CI bracket and two CI wall
clipscomplete as recommended by manufacturer's directives with approval by Engineer.
Urinalsshall be fixed with CP brass screws. Flush pipes shall be Gl pipes concealed in wall
chase butwith chromium-platedbendsatinletsand outletswherevertheyare visible.

Urinalsmaybeflushedwithflushvalves,ifgiveninthescheduleofquantitiesandasdescribedinthe
item

WastepipesshallbeconcealedbychasingintothewallsasdirectedbytheEngineer.Specificationsfo
rwastepipesshallbesameasgivenintherelevantsectionofthisspecification.

Urinals shall be fixing to wall by concealed hangers, brackets, C. P. screws as required
andrecommended bymanufactures.

Each range of urinals shall be provided with an automatic flushing cistern with cover
ofvitreous china with brackets as specified. The size of the cistern, main flush pipe
andspreader pipes shall be as follows:

No oficapacity sizeof sizeof sizeof
el EE S ofcisternlitres main branchpipemm | distributionpipemm
flushpipemm
One 5 - - 15
Two 10 20 - 15
Three 10 25 - 15
Four 12.5 25 20 15

Painting:thebracketsshallbepainted with2 coats of white syntheticenamel paintofapproved
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manufacture overand including aprimingcoator redlead.

Measurements: shall be per urinal set for different ranges as specified in the schedule
ofquantities.
23.5.7 Sinks

Sinks shall be stainless steel as specified in the schedule of quantities. Each sink shall
beprovided with RS or Cl brackets and clips and securely fixed. Countertop sinks shall be
fixedwith suitable angle iron clips or brackets as recommended by the manufacturer. Each
sinkshall be provided with 32 mm dia CP waste coupling with chain and rubber plug, 32mm
dia.Bottle trap with clean out hole and plug 15mm dia CP Sink Cock. Fixing shall be done
asdirected by the consultant and shall be coordinated with the interior fit-out program.
Supplyfittingsforthe sinks shallbefittingsof CP cock/mixerasspecified.

Fixing of the sink: It shall be laid in wall in a workman like manner care being taken not
todamagethesinkintheprocessoffixing.Ifdamaged inanyway,itshallbereplacedatnocostto the
Employer. The sink shall be fixed on a proper base of cement concrete 1:2:4 mix (1cement:
2 coarse sands: 4 stone ballast 20mm. nominal size) taking care that cushion isuniform and
even without having any hollows between the concrete base and sink. Joiningbetween the
sink and wall shall be neatly done and no hair cracks shall be visible. Joiningbetween the
outlets ofsink shall bemade leak proof.

23.5.7.1 Measurement

Measurementshallbemadeperunitsetofcomplete installation.
23.5.8 FlushValves

CPflushvalveshallbefittedtotheurinal. Theflushvalveshallinclude25mmdiametercontrolcock
andelbow setcompletewithadjustable sleeveandwallflange.
23.5.8.1 Measurement

Measurementforthestainlessflushvalveshallbemadeperunitsetofcompleteinstallation.
23.5.9 Mirrors

Mirrors shall be of approved quality. All edges shall be rounded off. Mirrors shall be fixed
towall with brass chromium plated screws and washers. The approval shall be taken from
theEngineer prior to installation.

Mirrors shall be electro-coated copper 5.5mm thick of guaranteed quality of float glass
andreputed make.The size shall be as specified in the schedule of quantities & the
drawings.Theimageshallbeclearandwithoutwavinessatallanglesofvision.Mirrorsshallbeprovide
dwithblackingof12mmthickmarineplywoodfixedwithCPbrasssemi-roundheadedconcealed
screws and cup washers or CP brass clamps as specified or instructed by theConsultant.
23.5.9.1 Measurement

MeasurementfortheMirrorshallbemadeperunitsetofcompleteinstallation.
23.5.10 TowelRailsand Rings

TowelrailsandringsshallbeJaguarqualityofheavy-dutyCPbrasswithtwobrackets. Thesizeof the
rail shall be as specified. The brackets shall be firmly fastened by means of CP
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brassscrewsandnylon gripplugsfirmly embedded in thewall.
23.5.10.1 Measurement

MeasurementfortheTowelRailshallbemadeperunitset ofcompleteinstallation.
23.5.11 RobeHook,ToiletPaper,and Soap Dish

Robe hook, toilet paper holder and soap dish shall be heavy grade Jaguar quality. All
fixturesshall befixedin aneatworkmanshipmannerwithCPbrass screws,whererequired.

23.5.11.1 Measurement

Measurementfortherobehook,toiletpaperholderandsoapdrayshallbemadeperunitsetofcomplet
e installation.
23.5.12 CPFittings

AlICPfittingssinktap,basintap,bibcock,surgicalvalve,scrub/sinkspout,basinmixer,shower mixer,
shower rose, spray, flush valve, conceal stop valve, push flush cock and spreader etc.shall
be Jaguar as specified in BOQ and approved by consultant The fittings shall be installedwith
necessary accessories at correct levels in a neat workmanship. All the CP fittings
shallcomplywith1S8931(1993) or its latestrevisions.

23.5.121 Measurement

MeasurementforeachCPfittingsshallbemadeperunitsetofcompleteindividualinstallation.
23.5.13 MultiFloor TrapandGratings

MultifloortrapshallbemadeofuPVCPanchkanyaorequivalentqualitywithwaterseal. Thefloortraps
hallbecoveredwith3mmthickheavyCPbrassgrating. Thefloorfinisharoundthetrapshallbecarefull
yexecutedbyskilledworkmanshiptoprovideperfectfinishwithslope.

23.5.131 Measurement

Measurementforthemultifloortrapandgratingshallbemadeperunitsetofcompleteinstallation.
23.6 SUBMERSIBLE PUMP
23.6.1 Material

Supply and installation of Electric Submersible water pump of capacity 350 Ipm head 33m. 1
Working and 1 Standby set with Three phase Motor of approx 1.5 Hp, automatic pump
control panel. Cables etc complete set.

23.6.2 Measurement

Measurementforthesubmersible pumpshallbemadeperunitsetofcompleteinstallation.
23.7 OUTDOOR PIPE INSTALLATIONS, MANHOLE, SEPTIC TANK, AND SOAK PITS
23.7.1 Valvechambers

All underground sluice valves, scour valves and fire hydrants shall be located in brick masonry
chambers of size as given in the bill of quantities conforming to the drawings.
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23.7.2 HDPE /PVC PipeSystem

HDPE pipes shall conform to IS: 4984/72. The high-density polyethylene shall be of
mediumquality and of wall thickness conforming to a working pressure of 6 kg/sq cm. the
pipes
shallbemanufacturedusingvirginGM5010T2rawmaterialsasmanufacturedbyNepalpolythenean
d plasticindustrialortheirequivalents.

Fitting shall high density polythene pipe of series Il, made at site their form shall be true
toshape,smoothandcylindrical,theirinnerandoutersurfacebeingafaraspracticableconcentric.
These shall be sound and cast so as to be free from cracks, pin holes or otherimperfections.

ThefloortrapsandothersuchHClfittingsindicatedintheschedulearetobejointedwiththeHDPpipes
after being heated so astocausetherequiredexpansionand laidin position.
Jointing,layingandtestingshallbeasperthemanufacturer’'sspecifications.

Pipesshallbeofcolorspecifiedbytheengineer.FittingforP.V.C.pipesshallincludecouplings,tees,
bends, elbows, unions, reducers, nipples, and plugs. Outlets of suitable diameter
forconnection to the appliance shall be provided. P.V.C. pipes shall be jointed with P.V.C.
pipesshallbedone inthebestworkmanship.

Nojointsshallbecovereduntilthesearecheckedandtestedbytheengineer.Inletandoutletlevelsofth
esoilpipes,wastepipeslineshallbestrictlyfollowed(pegmarkingtobeapproved). Fitting where
specified as HCL shall be used, and no alternative HDP fabricatedshallbeused unless
specifically approvedbytheresident engineer.

The contractor shall ensure that only workman experienced in HDP pipe work are used.
Theresident engineer shall reject any and all works found to be not up to the standards
requiredand requestreplacementof workman iffound necessary.

23.7.2.1 Measurement

P.V.C. / H.D.P. pipes shall be measured per running meter and include meter and
includeitems as stated inthebill ofquantities.
23.7.3 Manholes

TheinternalsizeofmanholesshallbeofasspecifiedinBOQanddepthdependsupongradientof
waste or soil or rainwater lines andwall thicknessdepending upon depth and
siteconditions. TheRCCfoundation,benching,wall,finishing,levelsofinletandoutlet,coverwithfra
meetc.formanholesshallbeconstructedasperdrawingandinstruction. Thesoilmanholeshallnotret
ainany nightsoilinit.

Bed Concrete: Manholes shall be built on a bed of 150mm thick cement concrete 1:2:4
mix(1cement:2 coarsesand:4gradedstone ballast20 mm. nominalsize).

Plaster:-Insideand outsideofwallshall beplasteredwith20mmthickcementplaster 1:4(1 cement:
4 coarse sand) finished with a floating coat of neat cement. In wet ground,outside plaster,
shall be water proofed with addition of any other equal and approved waterproofing
compound.Thewaterproofplastering shall bedone 300mm. abovewet ground.
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Measurement: - Manholes shall be measured in numbers. Depths of manholes shall
bemeasured from top of the cover to the bottom of channel. Manholes will depth greater
thanthespecifiedshall bepaidasextradepth per meterdepth orpart thereof.

ClmanholecoversshallbeSwastikaorequivalentheavyasperinstruction.Allmanholecovershall
be of double seal and the frame of manhole shall be embedded firmly on RCC coupling.All
surfaces of frames and cover shall be painted with coal tar. Manhole frames and coversshall
be of clean well-defined castings (i.e. key slots and edges shall be smooth and easy
toaccess).Depthofmanholesshalldictatesizevariationsaspersafetyrequirements.Manholesshal
I be integrated with the materials surrounding them in a manner which is astaticallypleasing.

RCCprecastmanholecovers may beinstructed.Inwhichcasethey shall be3"thickwith1%2” x 1 %
squares holes set in a neat pattern between the rebars and conforming to
thedrainagevolumerequired topassthroughthesetofholes intothe sink.The rebars shall
beadequate to withstand rolling loads of motor trucks fully loaded. The size shall conform
tothemanholeorsinksizes.

Drop connections shall be provided between branch sewer and main sewer or in the
mainsewer itself in steep ground when the difference in invert level of the two exceeds 45
cms
oftherequiredsizes.Dropconnectionsfromgullytrapstomainsewersinrectangularmanholesshall
bemadeinsidethemanholesandshallhaveHClspecialtypedoorbendontopandheelrest bend at
bottom connected by a HCI pipe. This pipe shall be supported by holder batclamps at 180
cms intervals with at least one clamp for each drop connection. All joints shallbe loadcaulked
25mm deep.

Drop connections from branch sewer to main sewer shall be made outside the manhole
wallwithcastironLApipetee connections, vertical pipeandbend atthebottoms. The topofthe
teeshallbefinisheduptothesurfacelevelandprovidedwithaClhingedtypeframeandcover30x30cm
s.Theconnectionshallbeembeddedincementconcrete1:2:4mix15cmsall-round thepipeandtee
uptothesurface chamber ofthe tee.

Dropconnectionmadefromverticalstacksdirectlyintomanholesshallnotbeconsideredasdropcon
nections. Theyshallbe paid for under the relevant soil and wastepipes.
23.7.3.1 Measurement

Manholes shall be measured in numbers. Depths of manhole shall be measured only
innerdimension.Manhole withdepth greaterthan 1.5m shallbepaidasextraasper civil items.
23.7.4 SoakPit

The soak pit work shall be done as per the Drawing. The earthwork in excavation shall
becarried out to the exact dimensions given in the Drawing. The soak pit shall be
constructedand honeycomb dry brick shaft as per the Drawing. Round the shaft and within
the radius ofgiven measurement shall be placed well-burnt brickbats. Brickbats of sizes 50 to
80 mm shallbe packed round the radius of given measurement. The top of the slab shall be
as per theDrawingordirectionoftheProject Engineer.

23.7.4.1 Measurement
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MeasurementfortheSoakPitshallbedone aspertheindividualitemofthecivil works.
23.8 PERFORATED PIPE FOR DRAINAGE WORKS

This work shall consist of supplying High-Density Polyethylene (HDPE) PE 100 PNG6 pipes,
mechanically perforating them to the specified dimensions, and laying them in prepared
trenches for sub-surface drainage. The work includes excavation, provision of granular
bedding, aligning, jointing, and backfilling with filter material as per the approved drawings
and the direction of the Engineer.

23.8.1 Material

Drainage Pipe: The pipe shall be HDPE of grade PE 100 with a nominal pressure rating of
PN6. The pipe must conform to relevant standards (e.g., NS 40 or equivalent ISO/IS
standards for HDPE pipes) and be free from blisters, shrinkage, cracks, or other
manufacturing defects.

Filter/Bedding Material: The granular bedding and backfill around the perforated pipe shall
consist of clean, hard, and durable crushed rock or gravel conforming to the specified filter
gradation (typically 10mm to 40mm aggregate).

23.8.2 Perforation Specifications

For effective sub-surface groundwater collection without compromising the structural
integrity of the PE 100 PN6 pipe, the following perforation geometry is recommended:

Hole Diameter: Perforations should be 5 mm to 8 mm in diameter. Holes smaller than 5 mm
are prone to clogging, while holes larger than 8 mm may allow surrounding filter gravel to
enter the pipe.

Spacing: Holes should be spaced at 75 mm to 100 mm intervals longitudinally along the

pipe.
Rows and Angle of Perforation:Provide 3 to 4 longitudinal rows of holes.

Radial Placement: The rows should be arranged to cover the upper 240 degrees of the pipe,
leaving the bottom 120 degrees (the invert) unperforated. This solid bottom acts as a
channel to carry the collected water away efficiently without letting it seep back into the
subgrade.

Example Configuration: If using 4 rows, place them at approximately 45 degrees and 135
degrees from the top-center vertical axis on both sides of the pipe.

Method: Perforations shall be neatly drilled. Punching or burning holes is strictly prohibited,
as it creates burrs that trap debris and reduce flow capacity. All drill shavings must be
completely removed from the inside of the pipe before laying.

23.8.3 Construction and Laying Procedure

Trench Preparation: The trench shall be excavated to the designated line, grade, and cross-
section. A minimum of 100 mm to 150 mm of granular bedding material shall be placed and
compacted at the bottom of the trench to establish the correct gradient.
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Laying the Pipe: The perforated PE pipe shall be laid on the prepared granular bed with the
unperforated section (the solid invert) facing strictly downwards. The pipe shall be laid
starting from the lowest point (outfall) and working upwards.

Jointing: Pipes shall be jointed using standard butt-fusion welding, electro-fusion, or
approved mechanical HDPE couplers to ensure secure connections that will not pull apart
during backfilling.

Backfilling: The granular filter material shall be placed carefully around the sides and over
the top of the pipe to a minimum cover of 300 mm, ensuring the pipe is not displaced or
crushed. The material must be placed in layers and lightly compacted to prevent damage to
the pipe.

23.8.4 Measurement

The work shall be measured in running meters (linear meters) of pipe, measured along the
centerline of the laid pipe, completed and accepted in place.

Unless specified as separate items in the BOQ, excavation, granular bedding, perforation
labor, and backfilling shall not be measured separately but deemed included in the pipe
laying rate.

23.8.5 Payment

The work measured as provided above shall be paid at the contract unit rate per linear
meter. This rate shall be full compensation for supplying the PE 100 PN6 pipe, mechanical
drilling of perforations, transportation, trench excavation, providing and placing granular
bedding and backfill, jointing, equipment, tools, and all labor required to complete the
operation.

23.9 ANAEROBIC SEWAGE TREATMENT PLANT

Supply of a prefabricated Anaerobic Sewage Treatment Plant as per the technical
parameters.
Capacity: 6 KLD (Kilo Liters per Day)

Physical Dimensions & Connections:

Dimensions: 2070 mm (Diameter) x 2510 mm (Height)

Inlet/Outlet Size: 100 mm

Vent Size: 50 mm

Efficiency: Designed for a Biochemical Oxygen Demand (BOD) reduction of up to 70%.
The unit must be ISO Certified.

The unit must be UL Certified.

23.10EXCAVATION & RELATED WORKS FOR EXTERNAL PLUMBING
23.10.1 Alignmentand grade

Thedrainage,watersupplyandsewerlinesaretobelaidtoalignmentand gradients
shownonthedrawingsbutsubjecttosuch modificationsasshallbeorderedby the engineerfrom

151



Technical Specification Section 23: Water Supply, Plumbing and Sanitary
Works

timetotimetomeettherequirementsofthe works.Nodeviations fromthelines,depthsofcuttings or
gradients of sewers shown on the plans and sections shall be permitted exceptbytheexpress
direction inwritingoftheengineer.

23.10.2 Openingouttrenches

In excavation the trenches, etc. the soling, road metaling, pavement, kerbing etc. and turf
istobeplacedononesideandpreservedforreinstatementwhenthetrenchorotherexcavation shall
be filed up. The surface of all trenches and holes shall be restored
andmaintainedtothesatisfactionoftheengineer. Thecontractorshallnotcutorbreakdownanyfence
or trees in the line of the proposed works but shall tunnel under them, unless theengineer
shall orderto thecontrary.

Thecontractorshallgrubupandclearthesurfaceoverthetrenchesandotherexcavationsofall trees,
stumps roots and all other encumbrances affecting execution of the work and
shallremovethemfrom the sitetotheapproval oftheengineer.

23.10.3 ObstructionofRoads

The contractor shall not occupy or obstruct by his operation more than one half of the
widthofanyroadorstreetandifinsufficientspace,heshallremovethematerialsexcavatedwithina
lead of the 200’ and bring them back again when trench is required to be refilled.
Thecontractor shall obtain the consent of the engineer in writing before closing any road
tovehicular traffic and thefoot-walks must bealways kept clear.

23.10.4 Removaloffilth

All night soil, fith or any offensive matter met with during the execution of the
worksimmediatelyafteritistakenoutanytrench,sewerofcomposes,shallnotbedepositeduponthe
surface of any street or where it is likely to a nuisance of passed into any sewer or drainbut
shall at once be put into carts and remove to suitable place incontestable to the
project&Employer.

23.10.5 Excavationtobetakentoproper depths

Thetrenchesshallbeexcavatedtosuchadepththatthesewerlinesshallrest
onconcreteasdescribed in the items relating thereto and so that the inverts may be the levels
given on
thesections.InbadgroundtheEngineermayorderthecontractortoexcavatetoagreaterdepththan
that shown on the drawings and to fill up the excavation to the level of the sewer
withconcrete, broken stone, gravel, or other materials. For such extra excavation and
concretebroken stone gravel or other materials the contractor shall be paid extra if the works
wereordered by the engineer, in writing, but if the contractor should excavate the trench to
agreater depth than is required without specific order to that effect in writing of the
Engineerthe extra depth shall have to be filled up with concrete at the contractors own costs
andcharges, tothe requirements andsatisfactionforthe Engineer.

23.10.6 Refilling

Afterthesewerorotherworkhasbeenlaidandprovedtobewatertight,thetrenchorotherexcavations
shall be refilled. Almost care shall be taken in doing so that no damage shall
becausedtothesewerandotherpermanentwork.Thefillinginthehaunchesandupto3”abovethe

crown of the sewer shall consist of the finest selected materials placed carefully in 6”layers
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with materials taken from the excavation, each layer being watered to assist in
theconsolidation.UnlesstheEngineershallotherwisedirect. Turfingshallbelaidoverasinstructed.
23.10.7 Contractortorestoresettiementsand damage

The contractor shall, at his own costs and charges, make good promptly during the
wholeperiod the works are in hand, any settlement that may occur in the surfaces of
roads,berms, footpaths, gardens, open spaces, etc. whether public or private caused by
histrenches or by his other excavations and he shall be liable for any accidents caused
thereby.He shall also, at his own expenses and charges, repair and make good any damage
done tobuildings and other property. If in the opinion of the Engineer the contractor fails to
makegood such works with all practicable dispatch, the Employer shall be entitled to carry
out byhis own workmen or other contractor and Employer shall be entitled to recover from
thecontractor as per conditions ofcontract.

23.10.8 DisposalofSurplusSoil

The contractorshallathis owncostsandchargesprovide,placesfordisposal ofall
surplusmaterials not required to be used on the works. As each trench is refilled the surplus
soilshall be immediately removed, the surface properly restored, and roadways and sides
leftclear.

23.10.9 Timberingofsewerandtrenches

The contractor shall at all times support efficiently and effectively the sides of the
trenchesand other excavations by suitable timbering, piling and sheeting and they shall be
closed,timberedin loose or sandystrata belowthesurfaceofthe sub-soil water level.

a) Alltimbering,sheetingandpilingwiththeirsupportsshallbeofadequatedimensionsandstre
ngthandfullybracedandstruttedsothatnoriskofcollapseorsubsidenceofthewallsofthetren
chshall takeplace.

b) Thecontractorshallbeheldresponsibleandaccountableforthesufficiencyofalltimbering,br
acing,sheetingandpilingusedfor,alldamagetopersonsandpropertyresultingfrom
improperquality,placing, maintainingorremoving of the same.

23.10.10 Shoringofbuildings/structures

Thecontractorshallshoreupallbuildingsandstructures,wallsandotherstructures,thestabilityofwhi
chisliabletobeendangeredbytheexecutionoftheworkandshallbefully
responsibleforalldamagestopersonsorpropertyresultingfromanyaccidentstoanyofsuchbuilding
S.

23.10.11 DewateringofTrenches

Thecontractorshallatalltimeduringtheprogressoftheworkkeepthetrenchandexcavations  free
from water which shall be disposed of by him in a manner as will neithercause injury to
public health nor to the public or private property nor to the work completedor in progress nor
to the surface of any roads or streets, nor cause any interference with theuseforthe sameby
thepublic.

23.10.12 Cementconcrete,brickworkandfinishing

Wherever applicable in this section the materials for cement concrete, brick masonry
andfinishing like plaster required for the manhole, chambers, gully trap, septic tank and
otherworksshallconformtothespecificationsworksandmaterialsforcivilworks.Theworks,sizeset
cshall be as showninthedrawings.
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23.10.13

Section 23: Water Supply, Plumbing and Sanitary

Excessexcavation

If any excavation is carried out at any point or points to greater width than the specifiedcross
section of the sewer or trench the full width the trench shall be filled with concrete
bythecontractor athisown expense and chargestothe requirementsofEngineer.

23.10.14 IncreasedWidth, DepthofTrench

The Engineer shall have power by giving an order in writing to the contractor to
increasemaximum width or depth in respect of which payment will be allowed for excavation
intrenches of sewer, manholes, and other works in certain lengths to be specifically laid
downbyhim,onaccountofbadgroundorotherunusualconditions,heconsidersthatsuchincreasewi
dth isnecessary inviews ofsiteconditions.

23.10.15 Measurement

Unless stated in the item the measurement and payment of excavation shall be as per
thetermsofcivil specifications.

23.11LIST OF APPROVED MAKES OF MATERIALS

S.No. | Description IS No. RecommendedBrandName
1. Sanitary ware 1S2556-4(2004)/ Hindware/Parryware/
1S2556-1(1994) Jaquar/American Standard
2. CPFittings (inc Grab Bars) 1S8931(1993) Jaquar/Grohe/Schell/Hindware,Parryware
3. SWR Pipes /Aajaya,Marvel,Supreme (or Equivalent)
4. Water Supply Pipes & Fittings /Aajaya, Raksya, Astral, Ashirbad (or
equivalent)
5. Looking Mirrors Modiguard (or equivalent)
6. Water Tanks (S.S. Cylinder) Syntex, Nepatop (or equivalent)
7. Anaerobic Sewage Treatment Sintex(or equivalent)
Plant
8. GlPipes/Black steelpipe 1S1239-2(2011) HIPCO/Jindal
9. PlasticTanks 1S:12701 -1996 Hilltake/Rijalco/Nepatop
10. Highdensity polyethylene 1S4984(1995) Supreme/PanchaKanya
(HDPEPIPES)
11. GIFittings(malleablecast IS1879(Partllto Sun/UNIK/Essar
iron) X)
12. GunmetalValves(Fullway IS778(1984) SANT/Swastik/LEADER
checkandglobevalves)
13. BibandStopcocks(Brass) 1IS781(1984) SANT/L&K/BS
14, Ball cocks 1S9890(1981) Do
15. ClManholes 1S1726(1991) Himal/HEPCO
16. PressureReducingValve 1S9739(1981) SANT/Bermad
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17. SolarWaterHeater 1S12976(1990) Hot-Pot/Sunking
18. CPVCPipe andFittings 1IS15778(2007) Panchakanya,Marvel
19. UPVCPipe andFittings 1S4985-2000 Panchakanya,Prince,Marvel
20. Pump 1IS4985-2000 KSB/ Willo/ Lubi/ Pedrollo

Note: Please follow required specification of Department of Irrigation/Department of Water
supply and Sewerage Management (DWSSM) for deep tube boring andSpecification of
DWSSM for external Water Supply work.
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SECTION 24: FURNITURE WORKS
241 CUSTOMER SERVICE DESK/CSD (RT)

Fabrication and installation of Customer Care Desk: made up of 19 mm approved brand ply
board, post forming top, granite top, Italian marble/Onex at front of desk, toughened glass,
1mm Greenlam/ Merinalam/ centurylam or equivalent Formica finish in all inner and outer
part, chapra polish in side, Sallo wood lipping, best quality hardware and all complete a
commercial ply for both vertical and horizontal supports and finished with 1mm thick
laminates to be applied with Fevicol adhesive. The desk shall be provided with a portable
Drawer with S. S. locks and handles on all shutters, a Laminated Wooden Keyboard Trey,
and a metal slider CPU holder. There shall be high-quality S. S. locks and handles on all
drawers, heavy-duty runners on all shutters. It should have a 12mm thick sisham wood
edging finished with high quality melamine paint. All the interior surfaces shall be finished in
high quality 156 board 156 polish (at least three coats) The dimension of the furniture shall
be verified at site. Furniture all complete as per drawing, specification and direction of site
Engineer. (Ply: Surya/Sagun and Greenply). Measurement shall be in square meter of exact
length and height.

24.2 TELLER COUNTER (TC)

Fabrication and installation of Teller Counters made up of 19mm commercial ply on both
vertical and horizontal supports. Postforming top, Top of the teller shall be high quality and
polished 19mm jet Black Granite, Italian marble/Onex at at front of Desk, toughened glass.
The teller shall be finished with 1mm Greenlam Laminates to be applied with Fevicol
adhesive in all inner and outer surface. The each of the teller shall be provided with a fixed
Drawer with S. S. locks and handles on all shutters, a Laminated Wooden Keyboard Trey,
and a metal slider CPU holder. Each of the first drawers shall have partitions to hold cash of
different denominations. There shall be high-quality S. S. locks and handles on all drawers,
heavy duty runners on all shutters. It should have a 12mm thick sisham wood edging
finished with high quality melamine paint. All the interior surfaces shall be finished in high
quality 156 board156 polish (at least three coats) The dimension of the furniture shall be
verified at site. Furniture all complete as per drawing, specification and direction of site
Engineer. Measurement shall be in square meter of exact length and height.

24.3 STAFF DESK (T1)

Supply and Installation of wooden modular Desk for staff made up of 25-75mm thk.
Postforming top, 19mm commercial ply for both vertical and horizontal 156 board156io with
1mm thick laminates; a Portable CPU holder, a portable Drawers; 12mm edge polished
frosted glass on top held, clear rubber buffer below the glasses. It shall have a Portable
metal CPU holder, a Metal Keyboard Trey. There shall be high quality S. S. locks and
handles on all drawers, heavy duty runners on all Drawers. It should have a 12mm thick
sisham wood edging finished with high quality French Polish. All the interior surfaces shall
be finished in high quality 156 board 156 polish (at least five coats over sand finished
wooden surface.) The dimension of the furniture shall be verified at site. Furniture all
complete as per drawing, specification/schedule of finishes and direction of Architect.
Measurement shall be done in number.
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24.4 FILING CABINET

Supply and Installation of storage racks of dimensions stated below, made up of 25mm thk.
Post forming top, 19mm commercial Ply for all vertical and horizontal supports and finished
with with 1mm thick laminates to be applied with white adhesive in all inner and outer
surface. There shall be high quality S. S. locks and handles on all shutters, heavy duty
runners on all shutters. Shutter shall be hold with autohinge. It should have a 12mm thick
sisham wood edging finished with high quality French Polish. All the interior surfaces shall
be finished in high quality 1570ard157 polish all complete as per drawing,
specification/schedule of finishes and direction of Engineer. Measurement shall be in square
meter of exact length and height.

24.5 STAFF/MEETING CHAIR (RC1):

Provide Staff Chairs: revolving, adjustable height, Black PU cover with internal foam,
stainless steel legs, all complete as approved and specification/schedule of finishes and
direction of Engineer. Measurement shall be done in number.

24.6 OFFICE VISITORS CHAIR(C1):

Provide Visitor Chairs: SS Legs, Black PU cover with internal foam, all complete as per
approval and drawing, specification/schedule of finishes and direction of Engineer.
Measurement shall be done in number.

24.7 MEETING TABLE (MT)

Top Board: 19mm Plywood with Laminate top and polished pine wood edge lipping; Frame:
wooden frame laminate finishes all complete. Measurement shall be done in number.

24.8 SOFA (1/2/3/5-SEATER)

Providing sofa using fabric with high density u-foam for the back and seat with necessary
wooden framework supported on 3” designed wooden members finished in three coats of
melamine, all accessories all complete as per drawing, specification/schedule of finishes and
direction of Architect. Measurement shall be done in number.

24.9 AIRPORT SOFA (C2) (4/8/12-SEATER)

Provide Waiting sofa for waiting: fixed, custom designed, artificial leather, stainless steel
legs, cover -as approved, drawing, specification/schedule of finishes and direction of
Engineer. Measurement shall be done in number.

24,10 CURTAINS

Window Curtains made from cotton fabrics (Base Price of Curtains not less than 400Rs/m)
including wooden polished hanging rods, hooks and necessary accessories all complete as
per drawings and instructions. (Samples to be approved by 1570ard157ion157) (Height of
window may vary upto 8ft) (measurement in installed net area of window). Measurement
shall be in square meter of exact length and height.
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2411 ULTIMATE DOOR MAT

Supply and install graphic loop pile carpet of 450 gm/sq.m and 5mm thick of approved colour
and pattern as per attached drawing, specification and direction of site Engineer.
Measurement shall be in square meter of exact length and breadth.

24.12PLANTER BOX

Supply and 158 board158ion158n of wooden modular planter box made with 19mm
plywood, 1mm laminates finish at outer surface, 2mm aluminium sheet pasted at inner
surface as per design all complete as per instruction of Engineer. Measurement shall be
done in number.

2413HELMET RACK

Supply and fabrication of wooden modular helmet cabinet made with 19mm plywood, 1mm
laminates at all inner and outer surface, 19mm postforming top, different color and pattern
design of glossy/matt laminates design, salves as per design all complete as per instruction
of Engineer. Measurement shall be done in number.

24.14GUARD CHAIR

Provide guard Chairs: SS Legs, Black PU cover with internal foam, all complete as per
approval and drawing, specification/schedule of finishes and direction of Engineer.
Measurement shall be done in number.

24.15GUARD TABLE

Supply and Installation of wooden modular guard table made up of 25-75mm thk.
Postforming top, 19mm commercial ply for both vertical and horizontal 158board 158io with
1mm thick laminates; a Portable CPU holder, a portable Drawers; 12mm edge polished
frosted glass on top held, clear rubber buffer below the glasses. It shall have a Portable
metal CPU holder, a Metal Keyboard Trey. There shall be high-quality S. S. locks and
handles on all drawers, heavy duty runners on all Drawers. It should have a 12mm thick
sisham wood edging finished with high quality French Polish. All the interior surfaces shall
be finished in high quality 158 board 158 polish (at least five coats over sand finished
wooden surface.) The dimension of the furniture shall be verified at site. Furniture all
complete as per drawing, specification/schedule of finishes and direction of Architect.

2416 TOUGHEN GLASS

Supplying, fabrication and fixing in position 12mm thick clear toughen glass with SS 304
readymade with all necessary fixtures and fitting such as SS caps, necessary hole cutting,
metal grip, welding, jointing all complete as per drawing, BOQ, specification & approval of
Engineer.

24.16.1 Measurement

It shall be measured in square meter of the finished work. The rate shall include handrail,
balusters, caps, newel post, and other accessories including hole cutting, fixing of handrail,
and balusters in position, labour, materials all complete. It shall be paid in square meter.
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24 17LIST OF APPROVED MAKES OF MATERIALS

S. No. |Description Brand

1. Ply board Surya, Sagun, Green, Duro

2. Laminates Greenlam, Century, merinolam

3. Prelaminated MDF Board Tesa, Green Panelmax

4. Veneer Green Decowood, Century Veneer
5. Hardware Hettich, Dorma, Godrej, Haffle

6. Form Everest, Dunlop
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