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1.1 About MITS:

The Meghalaya Information Technology Society (MITS) is a society registered under Information
Technology Department, Government of Meghalaya, and the Meghalaya Societies Registration Act,
1983.

Meghalaya Information Technology Society (MITS) was established in the year 2008 under Meghalaya
Society Registration Act 1983 and is the designated state nodal agency which carries out various
projects and capacity building programs under National e-Governance Plan (NeGP). MITS has been
driving various ICT projects, ICT promotional schemes, capacity building programs and other ICT
enabling assistance activities in the state of Meghalaya. The major focus has been to implement and
rollout various projects and framework belonging to the National e- Governance Plan (NeGP). MITS
has achieved a commendable rate of implementation of NeGP initiatives and it has been able to establish
some of the important infrastructure in the field of e-governance like the MSWAN, MSDC, Common
Service Centers (CSCs), State Portal and State Service Delivery Gateway (SSDG) etc. MITS is the State
Nodal Agency for implementing the Technology Park at New Shillong.

1.2 Vision of the Technology Park

“To promote entrepreneurship and technological innovation primarily in the ICT, ITeS, and Electronics
sectors, by providing facilities which are self-sustainable and an environment, which is conducive for
attracting investment, expertise and talent from high potential individuals and organizations, thereby
generating employment and contributing to the socio-economic development of the State ad the region and

building ‘Brand Shillong’ as a preferred investment destination.
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A. ARCHITECTURAL DESIGN

1.1 LOCATION PLAN
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1.3 PROPOSED SITE PLAN

AREAS

PROPOSED SITE PLAN
'AREA CHART BUILDING
NEW
SNO.|  DESCRIPTION ;’,ﬁﬁg
(sam)
1 |GROUND FLOOR 3000.00
2 |FIRST FLOOR 3000.00
3 |SECOND FLOOR 3000.00
4 |THRD FLOOR 3000.00
5 |FOURTH FLOOR 3000.00
6 PRAND TOTAL (SQM.)[ 15000.00
1.4 AREA STATEMENT
AREA CHART BUILDING
NEW BUILDING
SNO. DESCRIPTION (BUILT UP)
(sa.m,)
1 |cROUND FLOOR 3000.00
2 [FIRSTFLOOR 3000.00
3 |SECOND FLOOR 3000.00
4  [THIRD FLOOR 3000.00
5  FOURTH FLOOR 3000.00
6 |GRAND TOTAL (SQM.) 15000.00
PARKING CALCULATION
NEW BUILDING  [PARKING REQUIRED| o o\ -
S.NO. DESCRIPTION (FAR) @ONECARFORTS | oo
(sQ.Mm) SQ.M. AREA
1 [GROUND FLOOR
2 FIRST FLOOR 2500.00 13 :&:"c‘]::‘)s'; ':)[:u
3 [SECOND FLOOR 2500.00 13 SURFACE
4 [THIRD FLOOR 2500.00 13 PARKING
5  [FOURTH FLOOR 2500.00 33
6 |GRAND TOTAL 10000.00 132 138
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1.5 ARTISTIC IMPRESSION
ARTISTIC IMPRESSION
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1.6 BUILDING PLANS

GROUND FLOOR PLAN
AREA - 3000 SQ.M.

LIST OF FACILITIES
* CAR PARKING - 88 NOS
» DRIVER REST ROOM

i H LIST OF FACILITIES

FIRST FLOOR PLAN
AREA - 3000 SQ.M.

RECEPTION & WAITING FOYER
CAFETERIA- 500 SQ.M.

SECURITY OFFICE

MAINTENANCE OFFICE

OFFICE SPACE -1 - 415 SQ.M. (2 Nos)
OFFICE SPACE -2 - 253 SQ.M. (2 Nos)
OFFICE SPACE -3-101 SQ.M. (1 No)
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LIST OF FACILITIES

« OFFICE SPACE -1- 415 SQM. (2 Nos)
« OFFICE SPACE -2 253 SQ M. (2 Nos)
« OFFICE SPACE -3 - 255 SQM. (2 Nos)
« OFFICE SPACE -4— 100 SQM. {2 Nos)
« OFFICE SPACE -5 65 SQ.M. (2 Nos)
- OFFICE SPACE -6-90 SQ M. {1 Nos)

SECOND FLOOR PLAN
AREA - 3000 SQ.M.

LIST OF FACILITIES
« OFFICE SPACE -1 - 673 SQ.M. (2 Nos)
+ OFFICE SPACE -2-454 SQ.M. (1 Nos)
+ OFFICE SPACE -3- 167 SQ.M. {2 Nos)
- OFFICE SPACE -6-90 SQ.M. (1 Nos)
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1.7 COMPARATIVE FACILITIES TO EXISTING IT BUILDING

S.NO. EXISTING IT BUILDING PROPOSED IT BUILDING
1 ALUMINIUM  WINDOW  PROVIDED WITH|UPVC WINDOW WITH DOUBLE GLAZED UNIT
NORMAL GLASS. PROVISIONED.
2 PLUMBING SYSTEM PROVIDED FOR COMMON | PLUMBING SYSTEM SHALL BE DESIGNED SUCH THAT
TOILETS. TOILETS CAN BE CREATED ANYWHERE ON THE FLOOR
PLATE.
3 BOILER SYSTEM NOT TAKEN. WATER HEATING SYSTEM SHALL BE PROVIDED WITH
SOLAR AND BOILER SYSTEM.
4 NORMAL FINISHES LIKE VITRIFIED TILE. SUPERIOR  FINISHES EX. GRANITE, VENEER
PANELLING, ETC.
5 CENTRALISED UPS SYSTEM ALONE PROVIDED|CENTRALISED UPS SYSTEM WITH STANDBY ONLY FOR
FOR COMMON AREAS. COMMON AREAS. INDIVIDUAL UPS BY TENANT.
6 VRV/VRF SYSTEM WITH DUCTING PROVIDED. |VRV/ VRF SYSTEM WITH HEAT PUMPS /HEAT
RECOVERY SYSTEMS CONSIDERED FOR BETTER
EFFICIENCY & UTILIZATION OF AC SYSTEM.
7 LAN SYSTEM & EPABX SYSTEM PROVIDED. LAN SYSTEM, ACCESS CONTROL, EPABX SYSTEM, CCTV
ACCESS CONTROL NOT PROVIDED. CONSIDERED.
8 NO STP ONLY SEPTIC TANK PROVIDED. STP CONSIDERED TAKING INTO CONSIDERATION
BOTH THE BUILDINGS.
9 NO BMS SYSTEM. INTEGRATED BUILDING MANAGEMENT SYSTEM
SHALL BE INSTALLED.
10 NO GREEN BUILDING FEATURES. GREEN BUILDING FEATURES SHALL BE INSTALLED.
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1.8 ESTIMATED COST

SL.No Description Total Amount (In Cr.)
1 CIVIL/INTERIOR WORKS 77.27
2 PLUMBING WORKS 5.26
3 FIRE FIGHTING WORKS 2.37
4 ELECTRICAL WORKS 16.85
5 HVAC WORKS 8.57
6 SUB TOTAL 110.32
7 ADD COST INDEX ON DSR @ 144 OVER BASE 100 2.02
8 DEDUCT FOR GST ON MSOR & DSR@12% 9.72
7 TOTAL PROJECT COST 102.62
8 Add GST @12% 12.31
13 GRAND TOTAL EXCLUDING GST (in Rs.) 114.93
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1.2.

1.3
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STRUCTURE

SCOPE OF STRUCTURAL DESIGN
This criterion covers the structural design basis for concrete Structures for Proposed "IT PARK,
SHILLONG”.

The buildings will be made with RCC framed structure with cast-in-situ columns, beams and slabs to suit
the approved/ finalized architectural drawings. The buildings are multi-storey buildings with floors at
different levels, as per various architectural drawings.

The buildings shall be as per the Architectural requirement for civil and structural works, standard
specifications, relevant I.S. codes and local regulations.

CODES AND STANDARDS FOR STRUCTURAL DESIGN
All the design shall be based on Indian standard & codes as specified here.
List of Codes and Standards:

e |S-875 (Part 1 To 3)-1987 - Code Of Practice For Design Loads (Other Than Earthquake) For
Buildings And Structures

e 1S1893-2016 - Criteria For Earthquake Resistant Design Of Structures
e  1S-456-2000 - Plain And Reinforced Concrete - Code Of Practice

e  1S-13920-2016 - Ductile Detailing Of Reinforced Concrete Structures Subjected To Seismic Forces -
Code Of Practice

° IS-800-2007 - Code Of Practice For General Construction, In Steel

e Code IS 1786 -2008 - Specification for high strength deformed steel bars and wires for concrete
reinforcement

e  SP-34 — Handbook on Concrete reinforcement and Detailing

e SP-16 — Design aids for I1S-456

LOADS AND FORCES

Loads and forces used for design shall be as defined in 1IS875, and is specified below.
The following type of loads and forces shall be considered.

. Dead load (DL)

. Live load (LL)

. Wind load (WL)

e Earthquake load (EQ)

1.3.1. Dead Load (DL)
Dead load is the load of the structure itself.

Following are the unit weight of major construction materials.

. Reinforced Cement Concrete 25.0 kN/m3
° Plain Cement Concrete 24.0 kN/ m3
° Structural Steel 78.5 KN/ m3

Page | 10
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1.3.2.

1.3.3.

1.3.4.

e  Saturated soil density 19.5 kN/ m3

e  Masonry walls will be with AAC blocks of max density 8 kN/m3 & clay brick of density 19 kN/
m3. Walls thickness to be in accordance with Architectural drawings.

Live Load (LL)
Live load for building and structure shall be in accordance with 1S875 part 2 unless otherwise
specified.

wind Load (WL)

Wind load to be applied for structures shall be in accordance with IS875 part 3, and noted below.

Basic wind speed, Vb, Shall be 55m/sec

Risk coefficient ‘K1’ shall be equal to 1.0.

Terrain Height & Structure Height factor ‘K2’ shall be obtained form table 2 IS 875 part
Topographic factor K3 =1.0

Design wind speed Vz at any height zin m/sec

Vz = Vb x K1 x K2 x K3
Design wind pressure Pz at any height zin N/m?2

Pz=0.6 Vz2

However as either of wind or seismic forces has to be considered at a time, wind loads will not
be considered for the design, as they don’t govern.

Seismic Load (EQ)

Seismic loads to be applied for structures shall be in accordance with the applicable provision of
the IS 1893, 2016 and noted below.

e  Seismic Zone Factor, Z, shall be 0.36

e Importance factor I, shall be 1.5

e  Soil type=Medium

e  Response reduction factor shall be 5 for RCC structures (SMRF).
e  Average response acceleration factor

Ah =2Z/2 x I/R x Salg
E=Ah xW
Where ‘W’ is seismic weight of structure with appropriate live load.

Time period in accordance with 1S code of infill wall condition and non-infill condition to be
calculated separately. Average of the two values to be considered for design as the frames of
the towers are semiin filled.

Ductility provision in detailing of RCC structures shall be considered judiciously based on IS:
13920- 2016 for Lateral force resisting elements of the structure.

Page | 11
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1.4. COMBINATION OF LOADS

1.4.1. Load Combination for Concrete Structures

Concrete structural members shall be designed to have, at all sections, a calculated
strength necessary to carry the following factored loads and forces as per table 18 of IS 456.

Load Combination Limit Stute of Collapse Limit States of
_ Serviceability
DL IL WL DL IL WL
m @ @) @ 5) 6 M
T —————
DL+ IL 1.5 10 1.0 1.0 -
DL + WL L.5or - 1.5 1.0 - 1.0
AL —~

DL+iL+WL 12 1.0 0.8 08

1.4.2.

When the lateral load resisting elements are not oriented along the orthogonal horizontal
directions, the structure shall be designed for the effects due to full design earthquake load in one
horizontal direction plus 30 percent of the design earthquake load in the other direction.

Load Combination Used
1.4.2.1. Serviceability Combs

LOAD COMB 11 FOOTING (1.0 DL 0.5LL)
310410505

[ ERRERRERRRERRERRERRERRERNRRERRRRRRRRERRNRRENRRERE.]
3k 3k 3k 3k 3k ok 3k ok 3k >k 3k 3k 3k 3k >k 3k %k 3k >k 3k %k 3k %k %k k %k 3k k ok

* LOAD COMB 12 (1.0 EQX 1.0 DL)
11.031.041.0

LOAD COMB 13 (1.0 EQZ 1.0 DL)
210310410

LOAD COMB 14 (-1.0 EQX 1.0 DL)
1-1.031.041.0

LOAD COMB 15 (-1.0 EQZ 1.0 DL)

2-1.031.041.0

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkk

LOAD COMB 16 (0.8 EQX 1.0DL 0.8 LL)

10831.041.050.8
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LOAD COMB 17 (0.8 EQZ 1.0 DL 0.8 LL)

20.831.041.0508
LOAD COMB 18 (-0.8 EQX 1.0 DL 0.8 LL)
1-0831.041.050.8

LOAD COMB 19 (-0.8 EQZ 1.0 DL 0.8 LL)
2-0831.041.050.8

sk |MIT STATE OF COLLAPSE*svseix

1.4.2.2. Column and Beam

LOAD COMB 20 (COL) (1.5 DL 0.75 LL)
3154155075

LOAD COMB 21 (BEAM)(L.5 DL 1.5 LL)
315415515

LOAD COMB 22 (1.5 EQX 1.5 DL)
115315415

LOAD COMB 23 (1.5 EQZ 1.5 DL)
215315415

LOAD COMB 24 (-1.5 EQX 1.5 DL)
1-15315415

LOAD COMB 25 (-1.5 EQZ 1.5 DL)
2-15315415

LOAD COMB 26 (1.5 EQX 0.9 DL)
115309409

LOAD COMB 27 (1.5 EQZ 0.9 DL)
21530.940.9

LOAD COMB 28 (1.2 EQX 1.2 DL 0.3 LL)

112312412503
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LOAD COMB 29 (1.2 EQZ 1.2 DL 0.3 LL)
212312412503

LOAD COMB 30 (-1.5 EQX 0.9 DL)
1-1530.940.9

LOAD COMB 31 (-1.5 EQZ 0.9 DL)
2-1530.940.9

LOAD COMB 32 (-1.2 EQX 1.2 DL 0.3 LL)
1-1231.241.250.3

LOAD COMB 33 (-1.2 EQZ 1.2 DL 0.3 LL)

2-12312412503

3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k >k %k 3k 3k 3k %k %k >k 3k 3k 3k %k %k >k 5k 3k %k %k %k %k >k 5k %k %k k kokkkkkk

CONCRETE STRUCTURES AND FOUNDATIONS

1.5.1. Design and calculation
All concrete design shall conform to 1S456-2000, unless noted otherwise. The detailing of concrete
reinforcement shall be in accordance with the requirements given in 1IS13920-2016.

DESIGN PARAMETERS
RCC structures shall be designed based on limit state method of design as given in IS: 456-2000 & ductility
provision in detailing of RCC structures shall be considered judiciously based on IS: 13920- 2016 for Lateral

force resisting elements or the structure. The following parameters shall be used:

RCC GRADE: Minimum M30 for all works, or as per drawings in accordance with clause 6.0 (Table 5)of IS
456-2000 for all.

REINFT STEEL GRADE 500 N/sgmm: High yield strength deformed bars conforming to IS 1786 with
minimum yield strength of 500N/sqmm have been considered.

CLEAR COVERS: (clause 26.4 of 1S 456:2000 Table 6)

Foundations -50mm
Columns -40mm
Beams/Walls -25mm
Slabs -20mm
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1.7. SEPARATION BETWEEN ADJACENT UNITS
Two adjacent buildings or two adjacent units of the same building with separation joint in between shall be

separated by a distance equal to the amount R times the sum of the calculated storey displacements due
to earthquake loads, to avoid damaging contact when the two units deflect towards each other.

The force to be considered for calculation of storey displacements shall not be scaled as per Clause 7.8.2,
IS 1893:2016. Service load combinations will be used for calculation of the same.

1.8. SOIL PARAMETERS
Allowable bearing capacity in accordance with soil report has to be followed in designing the structures.
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SPECIAL CONDITION OF CONTRACT

SCOPE OF WORK

e Work under this contract shall consist of furnishing all labour, materials, equipment and
appliances necessary and required to completely furnish all the Plumbing and other specialized
services as described hereinafter and as specified in Plumbing/Fire fighting Drawings.

e Without restricting to the generally of the foregoing shall include the following:-

a) Supplying & Fixing of Sanitary Fixtures.

b)  Soil, Waste, Rain Water and Vent Pipes.

c)  Water supply including Hot & Cold (Internal & External).
d) Pumps, water treatment & allied works.

e) External Sewerage system.

f) Storm Water Drainage System.

g) Sewage Treatment Plant

h)  Fire Fighting System

e The Contractor must get acquainted with the proposed site for the works and study
Specifications and Conditions carefully before Tendering. The work shall be executed as per
programme approved by the Engineer-in- Charge. If part of site is not available for any reason or
there is some unavoidable delay in supply of materials stipulated by the Owner, the programme
of construction shall be modified accordingly and the Contractor shall have no claim for any
extras or compensation on this account.

e Works area shall be the area shown in the drawing.
SPECIFICATIONS

Work under this contract shall be carried out strictly in accordance with Specifications attached with
the Tender & as per C.P.W.D. specifications 1996 Volumes | to VI.

Items not covered under these Specifications due to any ambiguity or misprints, or additional works,
the work shall be carried out as per Specifications of the latest Central Public Works Department
with latest amendments as applicable in the contract.

Works not covered as mentioned above shall be carried out as per relevant Indian Standards
Specifications or Codes of Practice.

The work shall be carried out strictly as specified in Drawings & Technical Specifications. In case of
any ambiguity, the details of particular item as given in specification shall supersede the details in
Drawings.

EXECUTION OF WORK

The work shall be carried out in conformity with the individual services drawings and within the
requirements of Architectural, HVAC, Electrical, Structural and Other specialized services drawings.

The Contractor shall cooperate with all trades and agencies working on the site. He shall make
provision for hangers, sleeves, structural openings and other requirements well in advance to
prevent hold up of progress of the construction programmed.

On award of the work, Contractor shall submit a programmed of construction in the form of a PERT
Chart or Bar Chart for approval of the Engineer-in- Charge All dates and time schedule agreed upon
should be strictly adhered to, within the stipulated time of completion/commissioning along with the
specified phasing, if any.

DRAWINGS

All the drawings are diagrammatic but shall be followed as closely as actual construction permits.
Any deviations made shall be in conformity with the Architectural and other services drawings.
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Architectural drawings shall take precedence over Plumbing or other services drawings as to all
dimensions.

Contractor shall verify all dimensions at site and bring to the notice of the Architects or Engineer-in-
Charge all discrepancies or deviations noticed. Architects decision shall be final.

Large size details and manufacturers dimensions for materials to be incorporated shall take
precedence over small-scale drawings.

All drawings supplied with the Tender shall be returned in good conditions along with the Tender.

All drawings/sketches issued by the Architects/Consultant for the works are the property of the
Architects/Consultant and shall not be lent, reproduced or used on any works other than intended
without the written permission of the Architects/Consultant.

5 INSPECTION AND TESTING OF MATERIALS

Contractor shall be required, if requested, to produce manufacturers Test Certificate for the particular
batch of materials supplied to him. The tests carried out shall be as per the relevant Indian
Standards.

For examination and testing of materials and works at the site Contractor shall provide all Testing
and Gauging Equipment necessary but not limited to the followings:-

a) Theodolite

b) Dumpy level

c) Steel tapes

d) Weighing machine

e) Plumb bobs, Spirit levels, Hammers
f) Micrometers

g) Thermometers, Stoves

h)  Hydraulic test machine

i) Smoke test machine

All such equipment shall be tested for calibration at any approved laboratory, if required by the
Engineer-in-Charge.

All Testing Equipment shall be preferably located in special room meant for the purpose.
6 METRIC CONVERSION

All dimensions and sizes of materials and equipment given in the Tender document are commercial
metric sizes.

Any weights, or sizes given in the Tender having changed due to metric conversion, the nearest
equivalent sizes accepted by Indian Standards shall be acceptable without any additional cost.

7 REFERENCE POINTS

Contractor shall provide permanent Bench Marks, Flag Tops and other reference points for the
proper execution of work and these shall be preserved till the end of the work.

All such reference points shall be in relation to the levels and locations given in the Architectural and
Plumbing drawings.

8 SHOP DRAWINGS
The Contractor shall submit to the Engineer-in-Charge six copies of the shop drawings.
Shop drawings shall be submitted under following conditions:-

e Contractor shall prepare shop drawings of plumbing / Fire fighting /Sewerage treatment plant
etc, for the entire building within four weeks of the award of work. These drawings shall be
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submitted to the Engineer-in-Charge for approval and the work shall be executed at site on the
basis of these approved drawings.

Large scale drawings showing typical details for Toilets & Fixtures.

Equipment layout, piping and wiring diagram.

Structural supports/hanging/laying and jointing details for all types of pipes as required.

Layout plans as required and for any changes in the layout of Plumbing / Architectural Drawings.

AS BUILT DRAWINGS

The Contractor shall maintain one as built copy of all Drawings, Specifications, Addenda variations,
approved submittals, correspondence, and transmittals at the site in good order and readily available
to the Owner and the Engineer-in-Charge. The As built Drawings shall be clearly and correctly
marked and as built specifications annotated by the Contractor to show all changes made during the
construction process at the time the changed Work is installed. No such changes shall be made in
the Work unless previously authorized by the change order or by specific approval of deviations or
revisions in submittals.

The Contractor shall prepare and furnish to the Architect / services consultant accurate as built
drawings. Architect / Services consultant shall approve these drawings after due verification at site.
After approval, the contractor shall submit to Engineer-in-Charge, Al size three (3) black line white
paper prints as well as soft copy in form of CD of each drawing as pert of close out documents.
Project manger shall forward the same to the owner for their records and for maintenance and
operation.

The as built drawings must have the following information:
The works as executed complete with:

e Run of all piping & diameters on all floors and vertical stacks.

e Ground and invert levels of all drainage pipes together with location of all manholes and
connections up to out fall.

Run of all water supply lines with diameters, locations, of Control Valves, Access Panels.
Location of all Mechanical equipment with whole plant layout, piping connections and panels as
erected.

Details of supports left in place and locations of all services encountered.

Complete schematic diagram of the installation, as installed.

Complete Schematic flow diagram for Sewage treatment plant.

Complete layout plan of Sewage treatment Plant.

Hot water system layout and Schematic of the system

CONTRACTORS RATES

Rates quoted in this Tender shall be inclusive of cost of materials, labour, supervision, erection,
tools, plant, scaffolding, service connections, transport to site, GST, breakage, wastage and all such
expenses as may be necessary and required to completely do all the items of work and put them in a
working condition.

Rates quoted are for all heights and depths required for this work.

All rates quoted are inclusive of cutting holes and chases in walls and floors and making good the
same with cement mortar/concrete of appropriate mix and strength as directed by Engineer-in-
Charge. Contractor shall provide holes, sleeves and recesses in the concrete and masonry work as
the work proceeds.

Rates quoted shall be inclusive of cost incurred in testing, commissioning of works and materials.

TESTING

Piping and drainage works shall be tested as specified under the relevant clauses of the
specifications.
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Tests shall be performed in the presence of the Engineer-in-Charge / Consultant.

All materials and equipment found defective shall be replaced and whole work tested to meet the
requirements of the specifications.

Contractor shall perform all such tests as may be necessary and required by the local authorities to
meet Municipal or other bye-laws in force.

Contractor shall provide all labour, equipment and materials for the performance of the tests.
Contractor shall afford all the expenses for the offsite testing of material and equipments.
12 SITE CLEARANCE AND CLEANUP

The Contractor shall, from time to time clear away all debris and excess materials accumulated at
the site.

After the Fixtures, equipment and appliances have been installed and commissioned, Contractor
shall clean-up the same and remove all plaster, paints stains, stickers and other foreign matter of
discoloration leaving the same in a ready to use condition.

On completion of all works, Contractor shall demolish all stores, remove all surplus materials and
leave the site in a broom clean condition, failing which the same shall be done at Contractors risk
and cost.

13 LICENSE AND PERMITS

Contractor must hold a valid Plumbing license issued by the Municipal Authority or other competent
authority under whose jurisdiction the work falls.

Contractor must keep constant liaison with all relevant authorities and shall be responsible for
obtaining all approvals relating to water supply, sewerage, drainage and fire fighting system. He shall
also be responsible for co-ordination for getting the approval, with other agencies working on the
project relating to their scope of work.

Contractor shall obtain No Objection Certificate before commencement of work, from the local
authorities all related to his work as required for the building.

Contractor shall obtain, from the local authorities all related completion certificates with respect to his
work as required for occupation of the building.

All inspection fees or submission fees paid by the Contractor shall be reimbursed by the Owner on
production of valid official receipts.

14 CUTTING & MAKING GOOD

No structural member shall be chased or cut without the written permission of the Engineer-in-
Charge.

15 MATERIALS
All materials used in the works shall conform to the Tender specifications.

As far as possible materials bearing I.S. certification marks shall be used with the approval of the
Engineer-in-Charge.

Unless otherwise specified and expressly approved in writing by the Engineer- in-charge, materials
of makes and specifications mentioned with Tender shall be used.
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TECHNICAL CONDITION OF CONTRACT

SECTION =1 SANITARY FIXTURES & FITTINGS

16

17

17.1

17.2

SCOPE OF WORK

Work under this section shall consist of furnishing all labor as necessary and required to completely
install all Sanitary Fixtures, Brass and Chromium plated fittings and accessories as required by the
drawings and specified hereinafter.

Without restricting to the generally of the foregoing the Sanitary Fixtures shall include all Sanitary
Fixtures, C.P. fittings and Accessories etc. necessary and required for the Building.

Whether specifically mentioned or not all Fixtures and appliances shall be provided with all fixing
devices, nuts, bolts, screws, hangers as required.

Testing of all fixture and fittings shall be done as per Indian standard.
GENERAL REQUIREMENTS

All Fixtures and fittings shall be provided with all such accessories as are required to complete the
item in working condition whether specifically mentioned or not in the Drawing, Specifications and
Drawings.

All Fixtures and accessories shall be fixed in accordance with a set pattern matching the tiles or
interior finish as per Architectural/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 with C.P. washers wherever required
as per directions of Engineer-in-Charge.

All Fittings and Fixtures shall be fixed in a neat workman like manner true to Levels and Heights
shows on the 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, tiling or terrace shall be made good at Contractors cost.

When directed, Contractor shall install Fixtures and accessories in a mock-up room for the approval
of the Engineer-in-Charge Sample room Fixtures may be reused on the works if undamaged, but no
additional payment for fixing or dismantling shall be admissible.

Supporting and Fixing Devices

The contractor shall provide all supporting and fixing devices necessary to install the sanitary fixtures
and fittings securely in position. The fixing devices shall be rigidly anchored into the building
structure. The devices shall be rust resistant and shall be so fixed that they do not present an
unsightly look in the final assembly. Where the location demands, the Architects may instruct the
contractor to provide chromium plated or other similarly finished fixing devices. In such
circumstances the contractor shall arrange to supply fixing devices and install them complete with
appropriate vibration isolating pads, washers and gaskets.

Final Installation

The contractor shall install all sanitary fixtures and fittings in their final position in accordance with
approved trial assemblies and as shown on drawings. The installation shall be complete with all
supply and waste connections. The connection between building piping system and the sanitary
fixtures shall be through proper unions and flanged to facilitate removal/replacement of sanitary
fixtures without disturbing the built in piping system. All unions and flanges shall match in
appearance with other exposed fittings.

Fixtures shall be mounted rigid, plumb and true to alignment. The outlets of water closet pans and
similar appliances shall be examined to ensure that outlet ends are butting on the receiving pipes
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18

19

20

21

17.3

19.1

before making the joints. It shall be ensured that the receiving pipes are clear of obstruction. When
fixtures are being mounted, attention shall be paid to the possibility of movement and settlement by
other causes. Overflows shall be arranged as to give visible warning and discharge. A check shall be
made to ensure that necessary anchoring devices have been provided for supporting water closets,
wash basins, sinks and other appliances.

Joints/gaps between all sanitary appliances/fixtures and the floor/walls shall be caulked with an
approved mildew resistant sealant, having antifungal properties, of color and shade to match that of
the appliances/fixture and the floor/wall to the extent possible.

Protection against Damage

The contractor shall take every precaution to protect all sanitary fixtures against damage, misuse,
crazing, staining breakage and pilferage by providing proper wrapping and locking arrangement till
the completion of the installation. At the time of handing over, the contractor shall clean, disinfect
and polish all fixtures and fittings. Any fixtures and fittings found damaged, cracked chipped, stained
or scratched shall be removed and new fixtures and fittings free from defects shall be installed at his
own cost to complete the work.

EUROPEAN W.C.

European W.C. shall be wash down, single or double siphonic type, wall mounted set, flushed by
means of exposed cistern, as specified in Drawing. Flush pipe/bend shall be connected to the W.C.
by means of suitable rubber adapter. Wall hung W.C. shall be supported by C.I. floor mounted chair.

Each W.C. seat shall be so fixed that it remains absolutely stationary in vertical position without
falling down on the W.C.

Each W.C. shall be provided with 110mm dia (OD) PVC connector connecting the ceramic outlet of
W.C.

URINALS

Urinals shall be flat backing large details as per BOQ item.

Flat back Urinals shall be provided with 15 mm dia C.P. spreader, 32 mm dia C.P. domical waste
and C.P. cast brass bottle trap with pipe and wall flange, and shall be fixed to wall by one C.I.
bracket and two C.I. wall clips as recommended by manufacturers complete and as directed by

Engineer-in-Charge.

Flat back urinals shall be fixed with C.P. Brass screws and shall be provided with 32 mm dia Domical
Waste leading to Urinal trap.

Urinals shall be flushed by means of sensor operated flush system.
Waste pipes for urinals shall be of the following:
G.l. Pipes

Waste pipes may be exposed on wall or concealed in chase as directed by the Engineer-in-Charge.
Specifications for waste pipes shall be same as given in Sub Section.

FLUSHING CISTERN

Flushing cistern shall be concealed or Exposed type design for low volume dual flushes 3 Ltrs & 6
Ltrs as directed by Engineer-in-Charge or mentioned in the drawing.

LAVATORY BASIN

Lavatory Basins shall be white glazed vitreous china of size, shape and type as indicated in
architectural drawings.

Each Basin shall be provided with MS. or C.I. brackets and clips and the basin securely fixed to wall.
Placing of Basins over the brackets without proper securing and fixing shall not be accepted.
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Each Basin shall be provided with 32mm dia C.P. waste with overflow, pop-up waste or rubber plug
and chain, 32mm dia C.P. Brass Bottle Trap with C.P. pipe to wall and flange.

Each basin shall be provided with CP brass push type self closing pillar tap or Single hole Mixing
Fitting as mentioned in the drawing.

Basins shall be fixed at proper heights as shown on architecture drawings. If height is not specified,
the rim level shall be 79 cms above the floor or as directed by Engineer-in-Charge.

SINKS

Sinks shall be of precast Terrazzo marble or White Glazed fire clay or vitreous china or stainless
steel or any other material as specified in the architectural drawing.

Hand Wash Sinks and Process Sinks shall be of stainless steel.

Each sink shall be provided with M.S. or C.I. brackets and clips and securely fixed. Counter top sinks
shall be fixed with suitable angle iron clips or brackets as recommended by the manufacturer. Each
sink shall be provided with 40 mm dia C.P. waste with chain and plug or P.V.C. waste. Fixing shall
be done as directed by Engineer-in-Charge.

Fittings for sinks shall be mixing fittings or as specified in the architectural drawing.

ACCESSORIES

Accessories shall be of any of the following types:

e Towel rails

Towel rail shall be C.P brass of size 610mm long and 20mm dia, and fixing with C.P brass
brackets fixed to wooden cleats with C.P. brass screws.

e Towelrings

Towel rail shall be C.P brass of size 150mm dia, and fixing with C.P brass brackets fixed to
wooden cleats with C.P. brass screws.

e Toilet paper holder

Toilet paper holder shall be of Satin finish stainless steel AlSI 316 grade wall mounted type fixed
to wooden cleats with C.P. brass screws.

e Hand Dryer
Hand dryer shall be of best quality, to be operated with 230 volts, single phase, with fully
hygienic condition, with all accessories and fixing in the wall as mention in the Architectural
drawing or as directed by Engineer-in-Charge.

e Coat hooks

Coat hooks shall be of satin finish stainless steel AISI 316 grade wall mounted coat hooks fixed
to wooden cleats with C.P. brass screws or as directed by Engineer-in-Charge.

e Soap dispensers
Soap dispensers shall be of satin finish stainless steel AISI 316 grade wall mounted liquid soap
dispenser with indicator having bottom trough of soap fixed to wooden cleats with C.P. brass

screws or as directed by Engineer-in-Charge.

e Soap dispensers
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Soap dispensers shall be of satin finish stainless steel AISI 316 grade wall mounted liquid soap
dispenser with indicator having bottom trough of soap fixed to wooden cleats with C.P. brass
screws or as directed by Engineer-in-Charge.
Accessories shall be fixed with stainless steel half round head screws and cup washers in wall with
rawl plugs or nylon sleeves and shall include cutting and making good.

Porcelain accessories shall be fixed in walls and set in cement mortar 1:2 (1 cement : 2 coarse sand)
and fixed in relation to the tiling work. The flange of the recessed fixture shall cover the recess in the
wall fully.

Contractor shall install all Chromium Plated and porcelain accessories as shown on the drawings or
directed by Engineer-in-Charge.

All C.P. Accessories shall be fixed with C.P. brass half round head screws and cup washers in wall
with rawl plugs or nylon sleeves and shall include cutting and making good as required or directed by
Engineer-in-Charge.

Porcelain accessories shall be fixed in walls and set in cement mortar 1:2 (1 cement: 2 coarse sand)
and fixed in relation to the tiling work.

24 URINAL PARTITIONS
Urinal partitions shall be Frosted Safety Glass: 8 mm glass urinal partition.
Porcelain partitions shall be fixed at proper heights with C.P. brass bolts, anchor fasteners and M.S.
clips as recommended by the manufacturer and directed by Engineer-in-Charge.

25 TOILET FOR THE DISABLED
Where specified, in washroom facilities designed to accommodate physically disabled, accessories
shall be provided as per the NBC Norms for Disable Persons architectural drawing or as directed by
the Engineer-in-Charge.
Stainless steel grab bars of 600mm long suitable for expose mounting and penned non-slip gripping
surface shall be provided in washroom for disabled persons. The flushing cistern shall be provided
with chromium plated long handles.

26 TESTING AND ACCEPTANCE
Testing is done as per BS-5572 of Make & Model of Sanitary fixture & fittings

SECTION -1l INTERNAL DRAINAGE SOIL, WASTE & VENT PIPES

27 SCOPE OF WORK

Work under this section shall consist of furnishing all labor, materials, equipments and appliances
necessary and required to completely install all soil, waste, vent and rainwater pipes as required by
the drawings, specified hereinafter and as directed by the Engineer-in-Charge.

Without restricting to the generally of the foregoing, the soil, waste, vent and rainwater pipes system
shall include the followings:-

e Vertical and horizontal Soil, Waste and Vent Pipes, Rainwater Pipes and Fittings, Joints Clamps
and connections to Fixtures.

e Connection of pipes to Gully Traps & Manholes etc.

e Floor and urinal traps, cleanout plugs, inlet fittings and rainwater heads as specified.

e Waste pipes connections from all Fixtures e.g. wash basins, sinks, urinals and kitchen
equipments.

e Testing of all pipes.
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GENERAL REQUIREMENTS

All materials shall be new of the best quality conforming to specifications and subject to the approval
of Engineer-in-Charge.

Soil, waste and vent pipes in shafts, ducts and in concealed areas i.e. (false ceiling) shall consist of
uPVC, SWR Pipe.

Pipes and fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat
workmanlike 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.

Pipes shall be securely fixed to walls and ceilings by suitable clamps at intervals specified. Pipes
shall as far as possible be kept 50mm clear of wall.

Access doors for fittings and cleanouts shall be so located that they are easily accessible for repair
and maintenance.

Every waste pipes shall discharge above the grating of properly trapped gully. Contractor will ensure
that this requirement is adequately met with. Wherever floor traps are provided it shall be ensured
that at-least one washbasin/washing trough is connected to such floor traps to avoid drying of water
seal in the trap.

All traps on branch soil and waste pipes shall also be ventilated at a point not less than 75mm or
more than 300mm from their highest part and on the side nearest to the soil pipe or waste pipe.

All works shall be executed as directed by Engineer-in-Charge.
Soil, Waste & Vent Pipes
a) The Soil & Waste pipe system above ground has been planned as a "two pipe system" as
defined in IS: 5329, having separate pipes for waste from kitchen sinks, showers,

washbasins, AHU's condensate drains and floor drains . Waste stacks have been provided
with a “P” trap at basement ceiling.

b) All waste water from AHU's, A.C. plant and pump rooms, floor channels in basements will be
provided with a deep seal trap before connecting to the main drain or vertical stack.
c) Vertical soil & waste stacks shall be connected to a common horizontal drain pipe at

basement ceiling/ground floor level or to an external manhole directly wherever feasible as
shown on the drawings.

d) All soil and waste from areas below general ground level (Basements) will be collected in
sumps and pumped into sewer lines.

e) Anti-siphonage pipe (ASP) shall be provided for soil fittings on vertical stacks. It may also be
provided for waste lines where shown on the drawings.

f) Vent pipes shall be provided at all sewer lines at the starting manholes.

o)) Soil and Waste pipe used in shall be HCI Pipes. All pipes shall be straight and smooth and
inside free from irregular bore, blowholes, cracks and other manufacturing defects. Pipes
shall be HCI.

h) Connection of pipe: All HCI Pipe shall be connected with stainless steel coupling with

EPDM Rubber.

Rainwater Pipes

a) All terraces shall be drained by providing down-takes rainwater pipes.
b) A separate piped drainage system for slopping roof with leaders shall be provided.
c) Rainwater pipes are separate and independent connected to the external storm water

drainage system as shown on the drawings.

d) Rainwater in enclosed courtyards shall be collected in catch-basins and connected to storm
water drains.
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28.3

28.4

Any dry weather flow from waste appliances, AHU's pump rooms, shall be connected to the
sewerage system only.

Balcony/Planter drainage

Open balconies, terraces, planters and formal landscape areas will be drained by a separate pipe
connected to external storm water drainage system.

uPVC pipes for SWR system (for soil waste and rain water)
Pipes
All pipes shall be straight and smooth and inside free from cracks and other manufacturing
defects. Pipes shall be conforming to I.S. 13952 type A for rain water.
Pipes shall be joined by approved type of socket and ‘O’ rubber ring (confirms to I.S. 5382) joints
with rubber lubricant.
Fittings

Fittings shall conform to the Indian Standard recommended for the pipes. Pipes and fittings must
be of matching |.S. Specification. Interchange of pipes of one standard with fittings on the other
standard will not be permitted.

Fittings shall be of the required degree of curvature with or without access door.

Connection from a vertical stack or position to a horizontal line shall be made only by a “Y”
junction.

Fixing

All vertical pipes shall be fixed truly vertical to walls with approved type of uPVC saddle clamp.
Branch pipes shall be connected to the stack at the same angle as that of the fittings. No collars
shall be used on vertical stacks. Each stack shall be terminated at top with a cowl (terminal
guard). However shaft where more vertical pipes run, the pipes may be fixed to the slotted
angle/channel supports fixed to walls at intervals specified here under:-

Horizontal pipes running along ceiling shall be fixed on galvanized structural adjustable
clamps (Clevis clamps) of special design shown on the drawings or as directed. Horizontal pipes
shall be laid to uniform slope and the clamps adjusted to the proper levels so that the pipes fully
rest on them.

Contractor shall provide all sleeves, openings, hangers, inserts during the construction. He shall
provide all necessary information to the Engineer-in-charge for making such provisions in the
structure as necessary. All damages shall be made good to restore the surfaces at no extra cost.

Clamps

Holder bat clamps shall be of standard design and fabricated from galvanized M.S. standard
flats 40x3 mm thick and 12 mm dia M.S. Rod and 6 mm nuts and bolts. Holder bat clamps shall
be fixed in cement concrete 1:2:4 mix blocks 10x10x10 cms deep.

Where holder bat clamps are to be fixed in RCC column or slotted angles, walls or beam they
shall be fixed with galvanized 40x3 mm flat iron "U" type clamps with anchor fasteners of
approved design or 6 mm nuts and bolts.

For SWR pipes conforming to IS 13592 shall be clamped to wall with approved type of uPVC
saddle clamp/ U-clamp or as given in the Bill of quantities.

Structural clamps shall be fabricated by electro-welding from M.S. structural members e.g. rods,
angles, channels flats as per detailed drawing. Contractor shall provide all nuts & bolts, welding
material. All fabricated clamps, nuts, bolts and washers shall be not dipped galvanized.
Galvanized slotted angle/channel supports on walls shall be provided wherever shown on
drawings. Angles/channels shall be of sizes shown on drawings or specified in schedule of
guantities. Angles/channels shall be fixed to brick walls with bolts embedded in cement concrete
blocks and to RCC walls with suitable anchor fasteners. The spacing of support bolts horizontally
shall not exceed 1 m.

Wherever M.S. clamps are required to be anchored directly to brick walls, concrete slabs, beams
or columns, nothing extra shall be payable for clamping arrangement and making good with
cement concrete 1:2:4 mix (1 cement :2 coarse sand :4 mm stone aggregate 20 mm nominal
size) as directed by the Engineer-in-Charge.

For sleeves, anchor fasteners and clamp spacing chart shall be as follows:
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28.5

28.5.1

28.5.2

28.5.3

CLAMP AND PIPE SUPPORT SPACING

e Commercial Pipe Dia.( Spacing in m ) ------------- >
S.No. |Type of Pipes & Position 15/20 20/25 | 32/40 50 75/80 100/110 | 150/160
1 Vertical Pipes
11 Gl /MS Pipes 2.4 2.4 3 3.6 4.5 5.4
1.2 |uPVC Pipes
SWR Pipes X X < 1m >
IS 13592
1.3 |uPVC /cPVC Pipes
IS 4985 for Water Supply X X X < im >
IS 13585 for SWR X X 0.5 0.7 0.9 0.9
2 Horizontal Pipes
2.1 |Gl /MS Pipes S 2.0m ------ > 24m 3 3.6 4 4.5
2.2 [uPVC pipes
SWR Pipes < 1.0 m >
IS |
Water Supply Pipes uPVC < 1m >
IS 4985
2.3 [Fittings All traps and tees and fittings runing below ceiling shall be
supported on both sides
Traps
Floor traps

Floor traps shall be siphon type full bore P or S type cast iron having a minimum 50 mm deep seal.
The trap and main waste pipes in toilets having 150 mm sinking shall run below slab and shall be
supported from the ceiling below. The trap and waste pipes in sunken area (where required) shall be
set in cement concrete blocks firmly supported on the structural floor. The blocks shallbein1:2:4
mix (1 cement :2 coarse sand :4 stone aggregate 20 mm nominal size) and extended to 40 mm
below finished floor level. Contractor shall provide all necessary shuttering and centering for the
blocks. Size of the block shall be 30x30 cms of the required depth.

Urinal traps

Urinal traps/horn shall be cast iron P or S traps with or without vent shall be fixed as specified for
floor traps.

Floor trap inlet

Bath room traps and connections shall ensure free and silent flow of discharging water. Where
specified, Contractor shall provide a special type inlet fitting fabricated from uPVC pipe without, with
one, two or three inlet sockets fixed on side to connect the waste pipe. Joint between waste and
hopper inlet socket of the trap shall be joined with solvent cement recommended by the
manufacturer. Inlet shall be connected to a uPVC. P or S trap. Floor trap inlet hoppers and the traps
if set in cement concrete blocks as specified in para above without extra charge. uPVC multi-inlet
trap can be used where ever possible to be decided by the Engineer-in-Charge.

Trap & Seals

All traps shall be self cleaning design and the seal depth shall be as specified below wherever the
traps are not integral with the appliances:

Appliance or ware Material Trap Type Seal depth(mm)
Lavatory /wash basin C.P. cast brass | 32 mm dia Bottle 75 mm
Sink C.P. cast brass | 40 mm dia Bottle 75 mm
Kitchen floor drain of | uPVC/C.I. 75/100 mm dia ‘P’ 50 mm
fabricated drain boxes or ‘S’
Urinals uPVC/C.I. 100 mm dia ‘P’ or ‘'S’ 50 mm
AHU’s uPVC/C.I. 75 mm dia ‘P’ or ‘'S’ 50 mm
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28.5.4

28.5.5

28.6

32.6.1

32.6.2

28.7

28.7.1

28.8

28.9

Floor Gratings

Floor and urinal traps shall be provided with 100-150mm square or round C.P./ Stainless steel
grating, with rim of approved design and shape. Minimum thickness shall be 4 mm.

Jointing
Pipe to pipe and pipe to fitting (SWR) joint shall be with ‘O’ rubber ring as recommended by the
manufacturer. Jointing with solvent cement shall be applied to uPVC waste pipes (confirming to I.S.
4985) and fittings or as recommended by the manufacturer’s.

Cleanout Plugs (on soil pipes)

uPVC Clean out pipe for Soil, Waste or Rainwater pipes laid under floors shall be provided near pipe
junctions bends, tees, “Ys” and on straight runs at such intervals as required as per site conditions.
Cleanout pipe shall terminate flush with the floor levels.
Cleanout on Drainage Pipes
Cleanout pipe shall be provided on starting point of each drain and in between at locations indicated
on plans or directed by the Engineer-in-Charge Cleanout pipe shall be of size matching the full bore

of the pipe but not exceeding 160 mm OD.

Cleanouts at ceiling level pipe shall be provided with a bend terminating at floor level above. The cap
of the cleanout pipe shall have a cap flush with floor.

Waste pipe from appliances
General

a) Waste pipe from appliances e.g. wash basins, sinks and urinals shall be of uPVC pipes 40,
50 or 63 mm OD conforming to 1S:4985 class Il (6 kg/cm2 )shown on the drawings.

b) All pipes shall be fixed in gradient towards the outfalls of drains. Pipes inside a toilet room
shall be in chase unless otherwise shown on drawings. Where required pipes may be run at
ceiling level in suitable gradient and supported on galvanized structural clamps. Spacing for
clamps for such pipes shall be as per the pipe spacing chart given in section 1.

Encasing Pipe in Cement Concrete

uPVC soil and waste pipes and drainage under floor in sunken slabs and in wall chases (when
cut specially for the pipe) shall be encased in cement concrete 1:2:4 mix (1 cement :2 coarse sand
. 4 stone aggregate 12 mm size) 75 mm in bed and all-round. When pipes are running well above
the structural slab, the encased pipes shall be supported with suitable cement concrete pillars of
required height at intervals of one meter.

Testing

Testing procedure specified below apply to all soil, waste and vent pipes above ground including
pipes laid along basement ceiling.

Entire drainage system shall be tested for water tightness during and after completion of the
installation. No portion of the system shall remain untested. Contractor must have adequate number
of expandable rubber/bellow plugs, manometers, smoke testing machines, pipe and fitting work test
benches and any other equipment necessary and required to conduct the tests. All testing
equipment/motors etc. shall be certified for its calibration by an approved laboratory.

All materials obtained and used on site must have manufacturer's Hydraulic Test Certificate for each
batch of materials used on the site.

28.10 Testing Soil, Waste and Rainwater Pipes

Apart from factory test all pipes and fittings shall be hydraulically tested for a head of 3 m preferably
on a specially set up work bench. After applying pressure, strike the pipe with a wooden pallet and

Page | 27



DETAILED PROJECT REPORT: 2"° IT PARK BUILDING IN SHILLONG TECHNOLOGY PARK CAMPUS, SHILLONG

inspect for blow holes and cracks. Pressure may be applied for about 2 minutes. Reject and
remove all defective pipes.

After installation all connections from fixtures, vertical stacks and horizontal drains including pipes
along ceiling shall be tested to a hydraulic pressure not exceeding 3 m. Such tests shall be
conducted for each floor separately by suitable plugs.

After the installation is fully complete, it should be tested by flushing the toilets, running at least 20%
of all taps simultaneously and ensuring that the entire system is self draining, has no leakages,
blockages etc. Rectify and replace where required.

Contractor shall maintain a test register identifying date and time of each area. All tests shall be
conducted in presence of Engineer-in-Charge and signed by both.

SECTION -l EXCAVATION FOR PIPE LINE

29

29.1

29.2

29.3

29.4

EXCAVATION

The excavation for pipe works shall be open cutting unless the permission of the Engineer-in-Charge
for the ground to be tunneled is obtained in writing. Where sewers have to be constructed along
narrow passages, the Engineer-in-Charge may order the excavation to be made partly in tunnel and
in such cases the excavated soil shall be brought back later on for refilling the trenches or tunnel.

Opening out Trenches

In excavation the trenches, etc. the solid road metal ling, pavement, curbing etc. and turf is to be
placed on one side and preserved for reinstatement when the trenches or other excavation shall be
filled up. Before any road metal is replaced, it shall be carefully shifted. The surface of all trenches
and holes shall be restored and maintained to the satisfaction of the Engineer-in-Charge and of the
Owners of the roads or other property traversed and the Contractor shall not cut out or break down
any live fence of trees in the line of the proposed works but shall tunnel under them, unless the
Engineer-in-Charge shall order to the contrary.

The Contractor shall grub up and clear the surface over the trenches and other excavations of all
trees, stumps roots and all other encumbrances affecting execution of the work and shall remove
them from the site to the approval of the Engineer-in-Charge.

Obstruction of Roads

The Contractor shall not occupy or obstruct by his operation more than one half of the width of any
road or street and sufficient space shall then be left for public and private transit, he shall remove the
materials excavated and bring them back again when the trench is required to be refilled. The
Contractor shall obtain the consent of the Engineer-in-Charge in writing before closing any road to
vehicular traffic and the foot walks must be clear at all times.

Removal of Filth

All night soil, filth or any other offensive matter met with during the execution of the works,
immediately after it is taken out of any trench, sewer or cess pool, shall not be deposited on to the
surface of any street or where it is likely to be a nuisance or passed into any sewer or drain but shall
be at once put into the carts and removed to a suitable place to be provided by the Contractor.

Excavation to be taken to Proper Depths

The trenches shall be excavated to such a depth that the pipes shall rest on concrete or on firm
bedding as described in the several clauses relating to these so that the inverts may be at the levels
given in the sections. In bad ground, the Engineer-in-Charge may order the Contractor to excavate
to a greater depth than that shown on the drawings and to fill up the excavation to the level of the
sewers with concrete, broken stone, gravel or other materials. For such extra excavation and
concrete, broken stone, gravel or other materials, the Contractor shall be paid extra at rates laid
down for such works in the schedule, if the extra work was ordered by the Engineer-in-Charge in
writing, but if the Contractor should excavate the trench to a greater depth than is required without a
specific order to that effect in writing of the Engineer-in-Charge the extra depth shall have to be filled
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29.5

29.6

29.7

29.8

29.9

up with concrete 1:5:10 mix (1 cement: 5 fine sand: 10 stone aggregate 40mm nominal size) at the
Contractor’s own costs and charges to the requirements and satisfactions of the Engineer-in-Charge.

Refilling

After the pipes or other work has been laid and proved to be water tight, the trench or other
excavations shall be refilled. Utmost care shall be taken in doing this, so that no damage shall be
caused to the sewer and other permanent work. The filling in the haunches and upto 75 cms above
the crown of the sewer shall consist of the finest selected materials placed carefully in 15 cms layers
and flooded and consolidated. After this has been laid, the trench and other excavation shall be
refilled carefully in 15 cms layers with materials taken from the excavation, each layer being watered
to assist in the consolidation unless the Engineer-in-Charge shall otherwise direct.

Contractor to Restore Settlement and Damages

The Contractor shall, at his own costs and charges, make good promptly during the whole period the
works are in hand, any settlement that may occur in the surfaces of roads, beams, footpaths,
gardens, open spaces etc. Whether public or private caused by his trenches 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 and damage done to buildings and other property. If
in the opinion of the Engineer-in-Charge he fails to make good such works with all practicable
dispatch, the Engineer-in-Charge shall be at liberty to get the work done by the Contractor or
deducted from any money that may be or become due to him or recovered from him in any other
manner according to the law of the land.

Disposal of Surplus Soil

The Contractor shall at his own costs and charges provide places for disposal of all surplus materials
not required to be used on the works. As each trench is refilled the surplus soil shall be immediately
removed, the surface properly restored and roadways and sides left clear.

Timbering of Sewer and Trenches

The Contractor shall at all times support efficiently and effectively the sides of the sewer trenches
and other excavations by suitable timbering, piling and sheeting and they shall be close, timbered in
loose or sandy strata and below the surface of the sub soil water level.

All timbering, sheeting and piling with their waling and supports shall be of adequate dimensions and
strength and fully braced and strutted so that no risk of collapse or subsidence of the walls of the
trench shall take place.

The Contractor shall be held responsible and will be accountable for the sufficiency of all timbering,
branches, sheeting and piling used as also for all damage to persons and property resulting from
improper quality, strength, placing, maintaining or removing of the same.

Shoring of Buildings
The Contractor shall shore up all buildings, walls and other structures, the stability of which is liable

to be endangered by the execution of the work and shall be fully responsible for all damages to
persons or property resulting from any accident.

29.10 Removal of Water from Sewer, Trench etc.

The Contractor shall at all times during the progress of the work keep the trenches and excavations
free from water which shall be disposed off by him in a manner as will neither cause injury to the
public health nor to the public or private property nor to the work completed or in progress nor to the
surface of any roads or streets, nor cause any interference with the use of the same by the public.

29.11 Width and Depth of Trench

The Engineer-in-Charge shall have power by giving an order in writing to the Contractor to increase
the maximum width in respect of which payment will be allowed for excavation in trenches for
various classes of sewer, manholes, and other works in certain lengths to be specifically laid down
by him, where on account of bad ground or other unusual conditions, he considers that such
increased widths are necessary in view of the site conditions.
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SECTION = IV WATER SUPPLY SYSTEM (COLD & HOT)

30

31

SCOPE OF WORK

Work under this section consists of furnishing all labor, materials equipment and appliances
necessary and required to completely install the water supply system as required by the drawings &
specified hereinafter.

Without restricting to the generality of the foregoing, the water supply system shall include the
following:-

a) Municipal water connection including water meter up to U.G. water tanks.

b) Piping from Municipal to raw water tank

¢) Domestic & Flushing water hydroneumatic pump with connected to OHT.

d) Distribution system from overhead tank to single toilet in the building and others are supplied
through underground hydroneumatic system.

e) Excavation and refilling of pipes trenches.

f) Control valves, masonry chambers and other appurtenances.

All water lines to different parts of building and making connection from source etc.
Pipe protection and painting.

Providing Hot water supply and return lines and insulation of hot water pipe lines.
Control valves, masonry chambers and other appurtenances.

Connections to all toilets kitchen equipments, tanks and appliances.

Excavation and refilling of pipe trenches, wherever necessary.

Trenches for taking pipe lines for these services if required.

GENERAL REQUIREMENTS

All materials shall be new of the best quality conforming to specifications. All works executed shall
be to the satisfaction of the Engineer-in-Charge.

Pipes and Fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat
workmanlike manner.

Short or Long bends shall be used on all main pipe lines as far as possible. Use of Elbows shall be
restricted for short connections.

As far as possible all Bends shall be formed by means of a hydraulic pipe bending machine for pipes
up to 65mm dia.

Pipes shall be fixed in a manner so as to provide easy accessibility for repair and maintenance and
shall not cause obstruction in shafts, passages etc.

Pipes shall be securely fixed to walls and ceilings by suitable clamps at intervals specified.

As far as possible, all piping inside the buildings shall run either concealed or embedded. Outside
the buildings the piping shall be installed at-least 60cms below finished grade. All galvanized steel
piping embedded either in trenches or in concrete and masonry work shall be tightly wrapped 1mm

thick fiberglass tissue laid in bitumen.

Valves and other appurtenances shall be so located as to provide easy accessibility for operations,
maintenance and repairs.

Water Supply System

Contractor should study the site plan and water supply system diagram for an overview of the
system.

Source
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a) Water supply will be acquired from Municipal water mains through a service connection

b) Additional water supply will be obtained from captive tube-wells within the site. The rising
mains will be connected to the main fire static tank and then overflow into the main domestic
water tank.

Water supply piping for garden hydrant and sprinkler and irrigation system will be separate and
independently connected to a different pumping system.

G.l. PIPES & FITTINGS

All pipes outside the building and pipes running at basement ceiling level shall be galvanized steel
tubes conforming to 1S: 1239-1979 of class specified. When class is not specified they shall be
medium class.

Fittings shall be malleable iron galvanized fittings, of approved make. All fittings shall have
manufacturer’'s trade mark stamped on it. Fittings for G.I. pipes shall include Couplings, Bends,
Tees, Reducers, Nipples, Unions and Bushes. Fittings shall be of 1S:1879 - (part | to X) 1975.

Pipes and fittings shall be jointed with threaded fittings. Care shall be taken to remove burr from the
end of the pipe after cutting by a round file. All pipes shall be fixed in accordance with layout and
alignment shown on the drawings. Care shall be taken to avoid air pockets. G.I. pipes inside toilets
shall be fixed in wall chases well above the floor. No pipes shall be run inside

a sunken floor as far as possible. Pipes may be run under the ceiling or floors and other as shown on
drawings.

CLAMPS

G.l. pipes in shafts and other locations shall be supported by galvanized clamps of design approved
by Engineer-in-Charge Pipe in wall chases shall be anchored by iron hooks. Pipes at ceiling level
shall be supported on structural clamps fabricated from galvanized structural as described in the sub
section. Pipes in typical shafts shall be supported on Slotted Angles/Channels as specified
elsewhere.

Pipe hangers shall be provided at the following maximum spacing:

S. No. Pipe Hanger Rod Spacing between Supports

Dia (mm) Dia (mm) (Mtr)

1 Upto 25 6 2

2 32 to 50 10 2

3 65 to 100 12 24

4 125 to 150 16 3.6

5 200 to 300 19 5.3

UNIONS

Contractor shall provide adequate number of unions on all pipes to enable dismantling later. Unions
shall be provided near each Gunmetal Valve, Stop Cocks, or Check Valves and on straight runs as
necessary at appropriate locations as required and/or directed by Engineer-in-Charge.

FLANGES

Flanged connections shall be provided on pipes where shown on the drawings, all equipment
connections as necessary and required or as directed by Engineer-in-Charge Connections shall be
made by the correct number and size of the bolts and made with 3 mm thick insertion rubber washer.
Where hot water or steam connections are made insertion gasket shall be of suitable high
temperature grade and quality approved by Engineer-in-Charge Bolt hole dia for flanges shall
conform to match the specification for C.I. Sluice Valve to I.S. 780.

TRENCHES

The galvanized iron pipes and fittings shall be laid in trenches. The width and depth of the trenches
for the different diameters of the pipes shall be as follows:

Page | 31



DETAILED PROJECT REPORT: 2"° IT PARK BUILDING IN SHILLONG TECHNOLOGY PARK CAMPUS, SHILLONG

37

38

39

40

Dia of Pipe Width of Trench Depth of Trench
15mm to 50mm 30 cms 60 cms
65mm to 100mm 45 cms 75 cms

38.1

40.1

40.2

At joints the trench width shall be widened where necessary. The work of excavation and refilling
shall be done true to line and gradient in accordance with general specifications for earth work in
trenches.

When excavation is done in rock, it shall be cut deep enough to permit the pipes to be laid on a
cushion of sand minimum 7.5 cm deep.

PAINTING

All pipes above ground shall be painted with one coat of Red Lead and two coats of Synthetic
Enamel paint of approved shade and quality. Pipes shall be painted to standard color code specified
by Engineer-in-Charge.

All pipes in chases and below floor shall be provided with Anti-corrosive treatment.
PIPE PROTECTION

Where specified in the Drawing all pipes below ground shall be protected against corrosion by
wrapping 100mm wide and 2mm thick layer of PYPKOTE/MAKPOLYKOTE over the pipe.

Sand Filling

All G. I. pipes in trenches shall be protected with fine sand 150 mm all around before filling in the
trenches.

GUNMETAL VALVES

Valves 65mm dia and below shall be heavy Gunmetal Full way Valves or Globe Valves or Ball
valves conforming to IS: 778-1971 of 20 Kg/cm2 class. Valves shall be tested at manufacturer’s
works and the same stamped on it.

All Valves shall be approved by the Engineer-in-Charge before they are allowed to be used on work.
SLUICE VALVES

All valves 80mm dia and above shall be C.I. Double Flanged Sluice Valves. Sluice valves shall be
Cast Iron double flanged, with rising spindle. Each sluice valve shall be provided with wheel for
valves in exposed positions and Cap Top for underground valves. Contractor shall provide suitable
operating keys for Sluice Valves with Cap Tops.

Sluice valves shall be of best quality conforming to IS: 780-1969 of class specified.

e Joints for double flanged sluice valves shall be made with suitable
tail/'socket pieces on the pipeline and flanges joints made with 3 mm thick insertion rubber
gasket with appropriate number of bolts, nuts and washers.

e Sluice valves shall be installed at all branches and as shown on the drawings.

Scour Valves:

Scour valves shall be C.I. sluice valves as specified above. They shall be installed at the lowest level
or tail end of the system as shown on drawings and directed by Engineer-in-Charge.

Air Release Valves

e Air release valves shall be single acting type air valves with Gunmetal body and
bronze/gunmetal internal parts and plastic float.

e Each air release valve shall be provided with a cast iron isolating sluice valve of specification
given above.
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41 INSULATION
41.1  For Chased Internal Pipes
Hot water pipes fixed in chase shall be thermal insulation over hot water pipes with 9mm thick nitrile
or approved equivalent thermal insulation tubing, a elastomeric flexible material having hermetic
blister closed cell structure of expanded synthetic rubber having a thermal conductivity not
exceeding
0.040w/m°k @ 40deg C over pipes.
41.2  For Exposed Piping
Exposed hot water line laid in trenches, exposed in shafts, on terrace and along ceiling level shall be
thermal insulation over hot water pipes with 9mm thick nitrile/ polyolefin or approved equivalent
thermal insulation tubing, a electrometric flexible material having hermetic blister closed cell structure
of expanded synthetic rubber having a thermal conductivity not exceeding 0.040w/m°k @ 40 deg C
over pipes. With Aluminum Cladding/ protective coating of resin hardener paint with fiber cloth (FRP)
S.No Pipe Size (MM) Thickness of Nitrile Rubber Insulation (MM)
1 15to0 25 9
2 32t0 80 13
3 100 & above 19
41.3  Anchor Block
Suitable anchor blocks shall be provided at all bends and tees to encounter the excessive thrust
developed due to water hammer.
42 CPVC PIPES
All pipes inside the buildings and where specified, outside the building shall be CPVC pipes tubes
conforming to 1S 15778:1996 .Specific Gravity ASTM D 792 at 23°C should be 1.55 as specified.
With Tensile Strength as per ASTM D 638 at 23°C should be 55N/mm?.
42.1  Joining Pipe & Fittings
42.1.1 Cutting
Pipes shall be cut either with a wheel type plastic pipe cutting or hacksaw blade and care shall be
taken to make a square cut which provides optimal bonding area within a joint.
42.1.2  Deburing / Beveling
Burrs and fittings should be removed from the outside and inside of pipe with a pocket knife or file
otherwise burrs and fittings may prevent proper contact between pipe and fitting during assembly.
42.1.3  Fitting Preparation
A clean dry rag/cloth should be used to wipe dirt and moisture on the fitting sockets and tubing end.
The tubing should make contact with the socket wall 1/3 or 2/3 of the way into the fitting socket.
42.1.4  Solvent Cement Application
Only CPVC solvent cement confirming to ASTM-F493 should be used for joining pipe with fittings.
CPVC schedule 40 & 80 heavy bodied CPVC solvent cement only should be used confirming to
ASTM-F493.
42.1.5 Assembly

After applying the solvent cement on both pipe and fitting socket, pipes should be inserting into the
fitting socket within 30 seconds, and rotating the pipe ¥4 to ¥ turn while inserting so as to ensure
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42.1.6

even distribution of solvent cement with the joint. The assembled system should be held for 10
seconds (approx) in order to allow the joint to set up.

An even bead of cement should be evident around the joint and if this bead is not continuous,
remake the joint to avoid potential leaks.

Set & Cure times:
Solvent cement set & cure times shall be strictly adhered to as per the below mentioned table:

Minimum Core prior to pressure testing at 150 PSI

S. No. Ambient Temperature during Core Pipe Size
period ¥.” to 1” 1.1/4” to 2”
1 Above 15deg C 1Hr 2 Hrs
2 4-15deg C 2 Hrs 4 Hrs
3 Below 4 deg C 4 Hrs 8 Hrs

42.1.7

42.1.8

42.1.9

Once an installation is completed and cored as per above mentioned recommendations, the system
should be hydrostatically pressure tested at 150 PSI (10 Bar) for minimum 24hrs.During pressure
testing the system should be filled with water and if a leak is found, the joint should be cut out and
replacing the same with new one by using coupler.

Transition of CPVC to Metals
When making a transition connection to metal threads, special brass/plastic transition fitting (Male &
Female adopters) should be used. Plastic threaded connection should not be over torque hard tight
plugs one half turn should be adequate.

Threaded Sealants
Teflon tapes shall be used to make threaded connection leak proof.

Hangers & Supports

For horizontal runs, support should be given at 3 ft (90 cms) intervals for diameter of 1” and below
and at 4 ft (1.20 mtr) intervals for larger size.

Hangers should not have throw or sharp edges which come in contact with the tubing and shall be of
Gl.

Support should be as per the below mentioned table:

S. No Size of Pipe 210C Ft 490C Ft 710C Ft 820 C Ft
Inch
1 V23 55 4.5 3.0 25
2 /4 55 5.0 3.0 25
3 17 6.0 5.5 35 3.0
4 11/4” 6.5 6.0 35 3.5
5 11/2” 7.0 6.0 35 3.5
6 2" 7.0 6.5 4.0 3.5

42.2

All special fittings and accessories like internally or externally threaded brass adaptors, ball valves,
globe valves, unions, diaphragm valves, butterfly valves, etc shall be made of CPVC by licensee.

The CPVC solvent cement used for installing CPVC piping systems shall conform to ASTM F493.
Pipes from 2" up to 2” pipes and fittings, single step medium bodied CPVC solvent cement should
be used. For CPVC pipes and fittings upwards of 2”, a primer shall be used followed by heavy
bodied solvent cement conforming to ASTM F493. PVC solvent cement should not be used.

Concealed Plumbing
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44

45

46

All internal concealed plumbing for water supply shall be done with CPVC pipes. The pipes & fittings
shall conform to CTS (Copper Tube Size) SDR-11 as per ASTM D2846. All pipes and fittings from
2" up to 2” shall come under this category. Medium body CPVC solvent cement conforming to
ASTM F493 should be used for joining pipes to fittings.

Installation procedure

All parameters pertaining to the installation of CPVC plumbing system such as cutting, joining,
support spacing, expansion loops, insulation, type of support, special connections, etc. shall be as
per the manufacturer’s specifications.

VALVE CHAMBERS

Contractor shall provide suitable brick masonry chambers in cement mortar 1:5 (1 cement: 5 coarse
sand) on cement concrete foundations 150 mm thick 1:5:10 mix (1 cement: 5 fine sand: 10 graded
stone aggregate 40 mm nominal size) 12 mm thick cement plaster inside and outside finished with a
floating coat of neat cement inside with cast iron surface box as approved or as specified in Drawing
and in drawings including excavation, back filling complete.

WATER METERS

Water meters of approved make and design shall be supplied for installation at locations as shown in
drawing The water meters shall meet with the approval of the local municipal authorities. Suitable
valves and chambers to house the meters shall also be provided along-with the meters.

All meters shall conform to Indian Standard IS: 779-1978 (Water meters-domestic type) and IS:
2373-1981 (water meters-bulk type). Where called for water meters shall be located in masonry
chambers of appropriated size.

PIPE HANGERS BRACKETS ETC.

Sturdy hangers, brackets and saddles of approved design shall be installed to support all pipe
lengths which are not embedded over their entire run. The hangers and brackets shall be of
adjustable heights and primer coated with red-oxide primer clamps. Collars and saddles to hold
pipes shall be provided with suitable gaskets. The brackets and hangers shall be of Mild Steel
designed to carry the weight of pipes safely and without excessive deflections.

All pipes and fittings shall be supported near every joint and half-way through every pipe length
unless otherwise specified. Where called for, pipe hangers shall also be supplied with proper sound
and vibration dampening devices to minimize noise and vibration transmission.

TESTING

All pipes, fittings and valves shall be tested by hydrostatic pressure of min. 1.5 times, the working
pressure and subject to minimum of 7 kg/cm2 in any case and with the consent of Engineer-in-
Charge.

Pressure shall be maintained for a period of at least TWELVE hours without appreciable drop in the
pressure after fixing at site. (+10 %). A test register shall be maintained and all entries shall be
signed and dated by Contractor(s) and Engineer.

In addition to the sectional testing carried out during the construction, Contractor shall test the entire
installation after connections to the overhead tanks or pumping system or mains. He shall rectify all
leakages, and shall replace all defective materials in the system. Any damage done due to
carelessness, open or burst pipes or failure of fittings, to the building, furniture and Fixtures shall be
made good during the defects liability period without any extra cost.

After completion of the water supply system, Plumbing Contractor shall test each valve by closing
and opening it a number of times to observe if it is working efficiently. Valves which do not effectively
operate shall be replaced by new ones at no extra cost and the same shall be tested as above.
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50

51

CONNECTIONS TO WATER TANKS

The contractor shall provide all inlets, outlets, washouts, vents, ball cocks, overflow, control valves
and all such other piping connections including level indicator to water storage tanks as called for.

Suitable float controls of an approved make, securely fixed to the tank independent of the inlet pipe
and set in a position so that water inlet into the tank is cut off when filled up to the water line. The
water level in the tanks shall be adjusted to 25mm below the lip of the overflow pipe. Full way
gate/ball valves of approved make shall be provided as near the tank as practicable on every outlet
pipe from the storage tank except the overflow pipe.

The overflow pipe shall be so placed as to allow the discharge of water being readily seen. The
overflow pipe shall be of size indicated. A stop valve shall also be provided on the inlet water
connection to the tank. The outlet pipes shall be fixed approximately 75mm above the bottom of the
tank towards which the floor of the tank is sloping to enable the tank to be emptied for cleaning. The
ball valves shall conform to Indian Standard 1S:1703-1968

CONNECTIONS TO MECHANICAL EQUIPMENT SUPPLIED BY OTHER AGENCIES

All inlets, outlets, valves, piping and other incidental work connected with installation of all
mechanical equipment supplied by other agencies shall be carried out by the Plumbing contractor in
accordance with the drawings, requirements for proper performance of equipment, manufacturer’s
instructions and the directions of the Engineer-in-Charge The equipment to be supplied by other
agencies consists mainly of Kitchen, Laundry, Air-conditioning, Water Treatment and other similar
equipment. The connections to the various equipment shall be effected through proper unions and
isolating valves. The work of effecting connections shall be executed in consultation with and
according to the requirements of equipment suppliers, under the directions of the Engineer-in-
Charge. The various aspects of connection work shall be executed in a manner similar to the work of
respective trades mentioned elsewhere in these specifications.

DISINFECTION

After completion of the work Contractor shall flush clean the entire system with the city’s filtered
water after connection has been made.

After the first flushing, commercial bleaching powder is to be added to achieve a dosage of 2 to 3
mg/I of water in the system added and flushed. This operation should be performed twice to ensure
that the system is fully disinfected and usable. The Commissioning would not be considered
complete without performing the Disinfection.

PRE COMMISSIONING:

Ensure that all pipes are free from debris and obstructions.

Check all valves and fire hydrant for effective opening and closing action. Defects should be rectified
or valves replaced.

Ensure that all Connections to Branches has been made.

Ensure that mains have been connected to the respective pumps, underground and Overhead tanks.
Water supply should be available at main Underground tank.

All main line Valves should be closed.

COMMISSIONING

Fill Underground tank with water. Add 1kg fresh bleaching powder after making a solution to be
added near inlet.

Start Water Supply Pump and allow water to fill main Underground tank. Water will first fill the fire
tank and then overflow to the Raw Water tanks.
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After filling Overhead Reservoir drain the same to its one forth capacity through tank scour valve.
(This is to ensure removal of all mud, debris etc. from the tank).

Fill Overhead tank to full.

Release water in the main lines by opening Valves in each circuit. Drain out water in the system
through scour valves or fire hydrant in lower regions. Ensure clean water is now coming out of the
system.

Open valves for individual clusters. Observe for leakages or malfunctions, check pressure & flow at
end of line by opening Hydrants etc. Remove and rectify defects noticed.

Check all outlet points for proper operation by opening each valve and allowing water to flow for a
few minutes. Also check for effective closure of valve.

The entire water supply system should be disinfected with bleaching powder and system flush
cleaned.

Send four samples of water drawn from four extreme locations for testing for bacteriological test in
sterilized bottles obtained from the concerned laboratory. (Laboratory personal may collect the
samples themselves).

52 RESPONSIBILITY
Responsibility for various activities in pre-commissioning and commissioning procedures will rest
with the Contractor.

SECTION =V : GARDEN HYDRANT SYSTEM

53 SCOPE OF WORK
The scope of this section comprise of the supply, installation testing and commissioning of piping
network for garden hydrant & irrigation system.
Work under this section consists of furnishing all labor, materials equipment and appliances
necessary and required to completely install the garden irrigation system as required by the
drawings, specified hereinafter and given in the Drawing.
Without restricting to the generality of the foregoing, the garden hydrant system shall include the
following:-
e Allirrigation lines to different parts of site and making connection from source i.e. from STP etc.
e Pipe protection.
e Control valves, masonry chambers and other appurtenances.
e Connections to all hydrant point.
e Excavation and refilling of pipe trenches, wherever necessary.
e Trenches for taking pipe lines for these services if required.

54 GENERAL REQUIREMENTS

All materials shall be new of the best quality conforming to specifications. All works executed shall
be to the satisfaction of the Engineer-in-Charge.

Pipes and Fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat
workmanlike manner.

Pipes shall be fixed in a manner so as to provide easy accessibility for repair and maintenance and
shall not cause obstruction in shafts, passages etc.

As far as possible shall be installed at-least 60cms below finished grade.
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Valves and other appurtenances shall be so located as to provide easy accessibility for operations,
maintenance and repairs.

55 FLANGES
Flanged connections shall be provided on pipes where ever required or as directed by Engineer-in-
Charge. Connections shall be made by the correct number and size of the bolts and made with 3
mm thick insertion rubber washer.
56 TRENCHES
The HDPE pipes and fittings shall be laid in trenches. The width and depth of the trenches for the
different diameters of the pipes shall be as follows:
Dia of Pipe Width of Trench Depth of Trench
15mm to 50mm 30 cms 60 cms
65mm to 100mm 45 cms 75 cms
At joints the trench width shall be widened where necessary. The work of excavation and refilling
shall be done true to line and gradient in accordance with general specifications for earth work in
trenches.
When excavation is done in rock, it shall be cut deep enough to permit the pipes to be laid on a
cushion of sand minimum 7.5 cm deep.
57 PIPE PROTECTION
Where specified in the Drawing all pipes below ground shall be in trenches and protected with fine
sand 150 mm all around before filling in the trenches.
SECTION - VI: SEWERAGE/DRAINAGE SYSTEM
58 SCOPE OF WORK
Work under this section shall consist of furnishing all Labor, Materials, Equipments and Appliances
necessary and required to completely finish Sewerage/Drainage system as specified hereinafter or
given in the Drawing.
Without restricting to the generality of the foregoing, the sewerage system shall include:
e Internal/External sewer line.
e Excavations including refilling etc.
e Construction of Collection Chambers, Manholes and Drop Connections.
e Construction of Grease Trap etc.
e Connection to S.T.P and Disposal of treated effluent.
e Storm Water Drainage and Disposal.
e Construction of Desalting chamber & Rain water Harvesting tank
e Testing of pipe lines
59 GENERAL REQUIREMENTS

All materials shall be new of the best quality conforming to specifications and subject to the approval
of the Engineer-in-Charge.

Drainage lines shall be laid to the required gradients and profiles.

All piping shall be installed at depth greater than 80cms below finished ground level.
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61

61.1

61.1.1

The piping system shall be vented suitably at the starting point of all branch drains, main drains, and
the highest/lowest point of drain and at intervals as shown. All venting arrangement shall be un-
obstructive and concealed.

All drainage work shall be done in accordance with the local Municipal bye-laws.

Wherever the sewerage pipes run above water supply lines, same shall be completely encased in
cement concrete 1:2:4 all round with the prior approval of the Engineer-in-Charge.

Location of all manholes, catch basins etc., shall be got confirmed by the Contractor from the
Engineer-in-Charge before the actual execution of work at site.

All works shall be executed as directed by Engineer-in-Charge.
ALIGNMENT AND GRADE

The sewer pipes shall be laid to alignment and gradient shown on the drawings but subject to such
modifications as shall be ordered by the Engineer-in-Charge from time to time to meet the
requirements of the works. No deviations from the lines, depths of cutting or gradients of sewers
shown on the plans and sections shall be permitted except by the express direction in writing of the
Engineer-in-Charge.

SALT GLAZED STONEWARE PIPES
Stoneware pipes shall be of first class quality salt glazed and free from rough texture inside or
outside and straight. All pipes shall have the manufacturers name marked on it and shall comply to

IS: 651-1971 and shall be of approved makes.

The maximum permissible slope to the various diameters of pipes shall be as follows:

100mm pipe ... 1in40to 1:50

150mm pipe ... 1in 60 to 1:100
200mm pipe ... 1in 80 1: 120 to 1: 200
250mm pipe ... 1in 90 1: 120 to 1: 250

Where necessary, pipe shall be laid on a bed of plain cement concrete 1:3:6 and minimum 150 mm
thick, and shall be projected by providing hunching up to half the diameter of the pipes. The width of
the concrete bed for various diameters shall be as follows:

100mm dia pipe ... 380mm wide
150mm dia pipe ~ ...... 450mm wide
200mm dia pipe ... 600mm wide
250mm dia pipe ... 700mm wide

Where the pipes are laid on a soft soil, with the maximum water table level, lying at the invert level of
the pipe, the pipe shall be bedded in concrete.

Laying and Jointing of Stoneware Salt Glazed Pipes
Laying of Pipes

Pipes are liable to be damaged in transit and notwithstanding tests that may have been made before
dispatch each pipe shall be examined carefully on arrival at site. Each pipe shall be rung with a
wooden hammer or mallet and those that do not ring true and clear shall be rejected. Sound pipes
shall be carefully stacked to prevent damage. All defective pipes should be segregated, marked in a
conspicuous manner and their use in the works prevented.

The pipes shall be laid with sockets leading uphill and should rest on solid and even foundations for
the full length of the barrel. Socket holes shall be formed in the foundation sufficiently deep to allow
the pipe jointer room to work right round the pipe and as short as practicable to admit the socket and
allow the joint to be made.

Where pipes are not bedded on concrete the trench bottom shall be left slightly high and carefully
bottomed up as pipe laying proceeds so that the pipe barrels rest on firm ground. If excavation has
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61.1.2

62

been carried too low it shall be made up with cement concrete 1:5:10 mix at the Contractor’'s cost
and charges.

If the bottom of the trench consists of rock or very hard ground that cannot be easily excavated to a
smooth surface, the pipes shall be laid on cement concrete bed of 1:5:10 mix to ensure even
bearing.

Jointing of Pipes

Tarred gaskin shall first be wrapped round the spigot of each pipe and the spigot shall then be
placed into the socket of the pipe previously laid, the pipe shall then be adjusted and fixed in its
correct position and the gaskin caulked tightly home so as to fill not more than one quarter of the
total length of the socket.

The remainder of the socket shall be filled with stiff mix of cement mortar (1 cement: 1 clear sharp
washed sand). When the socket is filled, a fillet should be formed round the joint with a trowel
forming an angle of 45 degrees with the barrel of the pipe. The mortar shall be beaten up and used
after it has begun to set.

After the joint has been made any extraneous materials shall be removed from inside of the joint with
a suitable scraper or “Badger”. The newly made joints shall be protected until set from the sun,
drying winds, rain or dust. Sacking or other materials, which can be kept damp, shall be used. The
joints shall be exposed and space left all rounds the pipes for inspection by the Engineer-in-Charge.
The inside of the sewer must be left absolutely clear in bore and free from cement mortar or other
obstructions throughout its entire length, and shall efficiently drain and discharge.

e Gully Traps
Gully traps shall be of the same quality as described for stoneware pipes in Clause 5.

Gully traps shall be fixed in cement concrete 1:5:10 mix (1 cement: 5 coarse sand: 10 stone
aggregate 40mm nominal size) and a brick masonry chamber 30x30 cms inside in cement
mortar 1:3 with 10 x 10 cms grating inside and 30x30 cms C.I. sealed cover and frame weighting
not less than 7.2 kg to be constructed as per standard drawing. Where necessary, sealed cover
shall be replaced with C.I. grating of the same size.

e Grease Trap

Grease Trap shall be provided on Kitchen waste lines before discharging the waste into the main
sewer line. Grease Trap shall be built in brick masonry and shall be similar in construction to
manholes. The grease trap shall be constructed to size as shown at the location on drawings.
The grease trap shall be provided with drop inlet, drop outlet, galvanized wrought iron sediment
pan and a baffle wall. Grease trap shall be provided with 2 Nos, double seal manhole cover and
frame which shall be identified with lettering “Grease trap" as per the drawing.

o Testing of Grease Trap

All rights of the sewer and drain shall be carefully tested for water tightness by mains of
water pressure maintained for not less than 30 minutes. Testing shall be carried out for
manhole to manhole. All pipes shall be subject to a test pressure of 1.5 meter head of
Water. The test pressure will however, not exceed 6mtr head at any point. The pipes shall
be plugged preferably with standard design plugs or with rubber plugs on both sides, the
upper end shall, however, be connected to a pipe for filling with water and getting the
required head poured at one time.

REINFORCED CEMENT CONCRETE PIPES

All underground storm water drainage pipes and sewer lines where specified (other than those
specified cast iron) shall be centrifugally spun RCC pipes of specified class. Pipes shall be true and
straight with uniform bore. Throughout cracked, warped pipes shall not be used on the work. All
pipes shall be tested by the manufacturer and the Contractor shall produce, when directed a
certificate to that effect from the manufacturer.
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62.1

62.1.1

62.2

62.2.1

63

63.1

63.1.1

63.1.2

63.1.3

63.1.4

63.1.5

Laying

R.C.C. spun pipes shall be laid on cement concrete bed or cradles as specified and shown on the
detailed drawings the cradles may be precast and sufficiently cured to prevent cracks and breakage
in handling. The invert of the cradles shall be left 12mm below the invert level of the pipe properly
placed on the soil to prevent any disturbance. The pipe shall than be placed on the bed concrete or
cradles and set for the line and gradient by means of sight rails and bonding rods etc. cradles or
concrete bed may be omitted, if directed by the Engineer-in-Charge

Encasing (all pipes have to be encased)

The sewer pipes shall be completely encased or surrounded with concrete where:
e The maximum water table level is likely to rise above the top of the barrel.
e The top (overt) of pipe is less than 200 cms under the road surface.

Jointing

After setting out the pipes the collars shall be centered over the joint and filled in with tarred gaskin,
so that sufficient space is left on either side of the collar to receive the mortar. The space shall then
be filled with cement mortar 1:2 (1 cement: 2 fine sand) and caulked by means of proper tools all
joints shall be finished at an angle of 45 degree to the longitudinal axis of the pipe on both side of the
collars neatly semi flexible type collar joint.

Curing

The joint shall be cured for at least 7 days. Refilling at joints will be permitted only on satisfactory
completion of curing period.

CEMENT CONCRETE AND MASONRY WORKS FOR MANHOLES AND CHAMBERS ETC.
Materials
Water

Water used for all the construction purposes shall be clear and free from Oil, Acid, Alkali, Organic
and other harmful matters, which shall deteriorate the strength and/or durability of the structure. In
general, the water suitable for drinking purposes shall be considered well enough for construction
purpose.

Aggregate for Concrete

The aggregate for concrete shall be in accordance with | S: 383 and | S: 515 in general, these shall
be free from all impurities that may cause corrosion of the reinforcement. Before actual use these
shall be washed in water, if required as per the direction of Engineer-in-Charge. The size of the
coarse aggregate shall be done as per | S: 383.

Sand
Sand for various constructional purposes shall comply in all respects with | S: 650 and | S: 2116. It
shall be clean, coarse hard and strong, sharp, durable, uncoated, free from any mixture of clay, dust,
vegetable matters, mica, iron impurities soft or flaky and elongated particles, alkali, organic matters,
salt, loam and other impurities which may be considered by the Engineer-in-Charge as harmful for
the construction.

Cement

The cement used for all the constructional purposes shall be ordinary Portland cement or rapid
hardening Portland cement conforming to | S: 269.

Mild Steel Reinforcement

The mild steel for the reinforcement bars shall be in the form of round bars conforming to all
requirements of | S: 432 (Grade ).
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63

64

.1.6  Bricks
Bricks shall have uniform color, thoroughly burnt but not over burnt, shall have plan rectangular
faces with parallel sides and sharp right angled edges. They should give ringing sound when struck.
Brick shall not absorb more than 20% to 22% of water, when immersed in water for 24 hours. Bricks
to be used shall be approved by the Engineer-in-Charge.
1.7  Other Materials
Other materials not fully specified in these specifications and which may be required in the work shall
conform to the | S code. All such materials shall be approved by the Engineer-in-Charge before use.
63.2 Cement Concrete (Plain or Reinforced)
Cement concrete pipes bedding, cradles, foundations and RCC slabs for all works shall be mixed by
a Mechanical Mixer where quantities of the concrete poured at one time permit. Hand mixing on
properly constructed platforms may be allowed for small quantities by the Engineer-in-Charge. Rate
for cement concrete shall be inclusive of all shuttering and centering at all depth and heights.
All concrete work shall be cured for a period of at least 7 days. Such work shall be kept moist by
means of gunny bass at all times. All pipe trenches and foundations shall be kept dry during the
curing period.
63.3  Masonry Work
Masonry work for manholes, chambers, brick masonry pipe trench and such other works as required
shall be constructed from 1st class bricks or 2nd class as specified in the Drawing in cement mortar
1:5 mix (1 cement: 5 coarse sand). All joints shall be properly raked to receive plaster.
63.4 Cement Concrete for Pipe Support
Wherever specified or shown on the drawings, all pipes shall be supported in concrete bed all round
or in haunches. The thickness and mix of the concrete shall be given in the Drawing. Type of the
bedding is as described as follows:
Unless otherwise directed by the Engineer-in-Charge cement concrete for bed, all round or in
haunches shall be laid as follows:-
Description Upto 3 M depth
Pipes in open ground (No sub soil water) All round (1:4:8)
Pipes (all) in sub soil water condition All round (1:4:8)
Pipes under the building or at road crossing or under public All round (1:3:6)
places
(1=1 cement, 3-5=coarse sand, 6-10 stone aggregate 40mm nominal size)
R.C.C. pipes or C.l. pipes ,may be supported on brick masonry or precast R.C.C or Cast insitu
cradles. Cradles shall be as shown on the drawings.
Pipes in loose soil or above ground shall be supported on brick or RCC anchor blocks as shown on
the drawings.
MANHOLES AND CHAMBERS

All manholes, chambers and other such works as specified shall be constructed in brick masonry in
cement mortar 1:5 (1 cement: 5 coarse sand) or as specified in the Drawing.

All Manholes, Chambers, etc., shall be supported on base of cement concrete of such thickness and
mix or shown on the drawings.

Where not specified, Manholes will be constructed as follows:-
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66

67

(All dimensions internal clear in cms)

Size of Manhole Type 90x80 120x90 910 dia 1220 dia 1520 dia
Rect. Rect. Circular Circular Circular
Maximum depth 100 245 170 230 Any depth
beyond 230
Average  thickness  of 15 15 -- -- --
R.C.C slab
Size of cover and frame | 61x45.5 50 dia 56 dia 56 dia 56 dia
(Internal dia)
Weight of cover and frame 38 Kg. 116 Kg. 116 Kg. 116 Kg. 116 Kg.
Type of Cover & Frame SFRC SFRC SFRC SFRC SFRC

All manholes shall be provided with cement concrete benching in 1:2:4 mix (1 cement: 2 coarse
sand: 4 stone aggregate 20mm nominal size). The benching shall have a slope of 10cm towards the
channel. The depth of the channel shall be full diameter of the pipe. Benching shall be finished with a
floating coast of neat cement.

All manholes shall be plastered with 12/15mm thick cement mortar 1:3 (1 cement: 3 coarse sand)
and finished with a floating coat of neat cement inside. Manhole shall be plastered outside as above
but with rough plaster.

All manholes with depths greater than 1 M. shall be provided with plastic encapsulated 20mm square
or 25mm round rods foot rungs set in cement concrete blocks 25 x 10 x 10cms in 1:2:4 mix 30cms
vertically and staggered. Foot rests shall be coated with coal tar before embedding.

All manholes shall be provided with cast iron covers and frames and embedded in reinforced cement
concrete slab or SFRC precast concrete covers as per instructions of the Engineer-in-Charge.
Weight of cover, frame and thickness of slab as given above.

All Rainwater Collection Chamber shall be of the size 50x45x60cm (internal) with horizontal C.I.
grating or SFRC precast Gully Grating as per instructions of Engineer-in-Charge. The grating along
with frame shall be of size 500x450mm grating having total Wt. of app. 38 Kg and of approved
design and quality as per instruction of Engineer-in-Charge. The remaining details of construction
shall be same as stated above for the construction of the Manholes etc.

MAKING CONNECTIONS

Contractor shall connect the new sewer line to the existing manhole by cutting the walls, benching
and restoring them to the original condition. A new channel shall be cut in the benching of the
existing manhole for the new connection. Contractor shall remove all sewage and water if
encountered in making the connection without additional cost.

COMMISSIONING

After successful testing of the different sewerage and drainage pipes in parts, the Contractor shall
provide all facilities including necessary piping’s, labors, tools and equipments etc. for carrying out
testing and commissioning of the entire external sewerage and drainage system complete as per
requirement in the presence of Client representative/Consultant, wherever and as may be required.
Generally, the following test/inspection has to be carried out:-

e For any Leakages/seepages in the external sewerage and drainage pipes.

e For checking the functioning of the entire external sewerage and drainage system including
rainwater harvesting system and to ensure that the waste water is continuously flowing towards
outfall without any intermediate stagnation.

e For the functioning of the valves and accessories etc. by putting ON/OFF the controlling valves
of the various diversions in the sewerage and drainage and rain water harvesting system.

DESALTING CHAMBER & RAIN WATER HARVESTING TANK

All Rainwater Collection Chamber shall be of the size 200x100x60cm (internal) complete as per
drawing or as instructions of Engineer-in-Charge.
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Rain water harvesting pit is constructed preferably 5 to 10m from the permanent structure. The bore
will be excavated manually or drilled by reverse direct rotary method up to the water level or as per
instruction of Engineer-in-Charge.

The dia of Rain water harvesting pit shall be 3000mm. Pit shall be filled with boulders, gravel and
coarse sand.

Bore shall be 250mm dia and pipe shall be 160 OD uPVC 6 kg /cm?2. The pipe placed in the center of
the shaft touching the lowest portion of the pit. The overflow pipe from the desalting chamber is
directly connected to the rain water harvesting pit so that the rain water freely enters the pit for
recharging. In addition to the inlet pipe from desalting chamber an overflow pipe at the ground level
so that any excess water that enters the pit is automatically drained away without damaging the pit.

SECTION - VII: HANDING OVER PROCEDURE

68

DOCUMENTS SUBMISSION

The Contractor shall before finally handing over the completed work in his scope to the Owner,
submit the documents as per the Contract and as directed by the Engineer-in-Charge. Given below
the checkilist for the reference of the Engineer-in-Charge.

Packages/ Sanitary Soil, waste Water Sewerage/ Water
Fixtures | & vent pipes supply drainage tanks
system system

Final cleaning

List of inventory

Training Conducted
on

Operation Manual

Maint. Manual

As built P&l Diag/

SLD

Defects Liability
Period/ Warranty
Commissioning

report

Test reports/
Certificates

List of essential
spares

Address/ Contact
nos. of Vendors

Remarks
SECTION = VIII: SEWAGE TREATMENT PLANT (STP)
69 SCOPE
69.1 Work under this Contract consists of

Detailed engineering design of all plan areas, section, Civil, Structural, mechanical, electrical and
piping systems according to the current and applicable BIS codes as applicable. The proposed plans
of the STP shall be subject to the approval of the Architect / Consultant.

Design, manufacture, assembly, installation, testing and commissioning of the main treatment units
in RCC tanks , mechanical equipment for the packaged type Sewage Treatment Plant (STP) of
capacity and design parameters given in BOQ & specifications broadly comprising of : -

o Diffused aeration system comprising of non-metallic piping submerged diffusers to be provided
in the RCC equalization tank, SBR unit, and sludge holding tank

e Twin lobe air blowers with belt drive, electrical motors, piping headers, piping connections to all
units.
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69.2

69.3

69.4

69.5

e Pumping sets from equalization tank to STP, effluent, post filtration and final effluent disposal
pumps as per design requirements.

e Final effluent pressure filters, softener pumps for final disposal /reuse.

e Motor control centers, cabling from MCC to all units, all instrumentation, and measuring devices
and earthling of equipment. All electrical works to be carried out guidelines as per detailed
annexure enclosed.

e Instrumentation and chemical test kit as specified.

Drain channel, sump with a drainage submersible pump (1 working + 1 standby) with pipe work,
valves and discharge pipe up to nearest external manhole in plant room shall be provided by others.

Provide PH Meter, Electronic magnetic flow meter in inlet & outlet of filtration system
The Work Includes

e Civil in Civil BOQ, Mechanical & Electrical works

e Piping as specified.

e Testing, commissioning and operation of plant with water and under load conditions.

Construction of all architectural, civil and structural works related to the construction of the building,
its internal lighting, sludge disposal system.

Incoming power connection, electrification of pump house.
Incoming sewer / rising main connection to the plant.

Connection from final effluent tank / pump to point of use for reuse or for disposal in accordance with
approval of the State Board for Prevention and Control of Pollution.

Contractor’s Experience

Contractor quoting for the work shall be an experienced specialize contractor engaged in the design,
manufacture and execution of STP of similar types and must have completed at least 5 plants of
similar or larger size in the last 5 years.

Each offer must accompany a list of plants planned, constructed, executed and are in operation for
at least 12 months given: -

Owner’s name, address, telephones and faxes nos.
Architects/Consultants name, Address, Telephone & fax nos.
Type of load (Domestic and Industrial)

Average daily flow, BOD and other information of plant.

Shop Drawings
The contractor shall submit shop drawings as follows:

e On award of the work, he shall submit GA drawing, PIB diagrams, plant layout with basic
dimensions, flow diagram with levels of elements.

e Fabrication and equipment layout piping, valves and all other information required for
installation.

e Electrical layouts, detail of all MCC, cable sizing and system diagrams and ear thing system.

e Piping layout with pipe dia. slopes, fixing arrangements.

e Three copies of the shop drawings shall be submitted for initial scrutiny. On approval of the
same contractor shall submit six copies of the same incorporating corrections etc. Two sets will
be stamped “GOOD FOR CONSTRUCTION" by the Consultant and returned to the contractor.

Other Submittals
Contractor shall furnish four sets of folders giving:

e Catalogues and technical information sheets of equipment to be installed.
e Performance curves, foundation details and fixing arrangements.
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69.6

69.7

69.8

69.9

Contractors proposal for testing procedures for individual equipment and for overall testing of the
plant.

Submittals shall be separate for:

e Mechanical and Piping works
e Electrical Works

All shop drawings and submittals mentioned above shall be approved by Architect and two sets duly
stamped shall be returned to the contractor for execution of the works.

Execution of Work

All work shall be executed only in accordance with the approved shop drawings and other
submittals. Contractor shall ensure that all inserts, support plates, puddle flanges and other items
required to be incorporated during execution shall be placed in position as per his own requirements
during execution of the works.

All special tools and tackle required for erection and assembly of the equipment covered by the
contract shall be obtained by the contractor himself. All other materials such as foundation bolt nuts,
etc. required for the installation of the plant and equipment shall be supplied by the contractor and
are part of the contract.

Testing & Handing Over
The contractor shall carryout tests on different equipment as required in the presence of the
Consultant or his representative in order to enable him to determine whether the plant, equipment
and installation comply with the specifications, local codes and in accordance with the letter and
intents of the specifications.
The installation shall be handed over to the Engineer-in-Charge only on successful completion,
operational tests and acceptance of the effluent quality by the municipal / pollution control and
statutory authorities.

Statutory Permissions

Contractor shall submit a write-up of process of the plant, drawings, design parameters flow and PIB
diagrams as necessary and required for submission to the State pollution control authority.

Contractor shall furnish at his own cost, analysis of influent at source (for evaluation) as well as that
of influent at the holding tank of the STP and the effluents from the STP for submitting to State
Pollution Control Board and any other statutory authority whose approval is required.

Contractor shall perform all testing and operation of the plant in presence of the Pollution Control
Board if so stipulated by them.

Contractor to obtain all statutory approval as required for PCB or any other approval. Only official fee
will be reimbursed to contractor by the Owner.

Completion Documents

On successful completion of the entire work, the contractor shall submit 4 sets of following
documents to Architect.

A brief write-up of process, day to day operating and maintenance instructions.
List of approved chemicals and procedure for storage and safety norms.

Completion drawing and data, catalogues, performance charts, technical data sheets and
equipments installed.

Manufacturer’'s maintenance and operating instructions for mechanical and electrical equipment.
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Laminated and framed “As Built” drawings with plans, section, process flow diagrams, pipe runs,
levels and final disposal point schedule of equipment installed with all their model Nos. plate data
and date of installation.

Test readings of Influent & Effluent parameters taken at final handing over time

NOC (No Objection Certificate) from State Pollution Control Board and any other statutory authority
whose approval is required.

69.10 Performance Guarantee

Equipment supplied and installed shall be guaranteed to yield the specified effluent standards which
must meet and accepted with the requirements of Pollution Control Board.

The guarantee implicitly includes replacement of the entire plant on failure to meet desired effluent
parameters, replacement of individual equipment or repairs as warranted. Decision on each and
every aspect on this matter shall rest with the Consultant and shall be final and binding on the
contractor.

69.11 Defects Liability
All equipment and the entire installation shall be guaranteed against defective materials and
workmanship for a period of 12 months reckoned after taking over of system by Owner along with
the documentation. During the defects liability period, the contractor shall replace defective parts and
components free of cost. Rectification or repair may be permitted in case the defect is of minor
nature.

69.12 Deviations from Tender Specifications
Tendered may indicate their comments only as deviations from the conditions stipulated herein.
Wholesale submission of their own conditions and/or printed conditions in disregard of the conditions
stipulated herein shall not be binding on this Tender.
No corrections, erasure etc. of this document shall be accepted.

69.13 Sewage Characteristics

69.13.1 Design Parameters

e Project : Assembly Building
e Usage : Office Staff

e Location : Under ground

o Level : Ground

69.14 Design Consideration

e Capacity (Max). : 120m3/day
e Area Available : 150 Sgm
e Operation : Domestic Sewage (round the clock)
e Influent
o pH : 7.51t08.5
o BOD5days @ 200C. : upto 250-350 mg/l
o Suspended solids (SS) : upto 250-400 mg/l
o Oil & grease : 50 mg/l
o COD : upto 450-600 mg/l

e Treated Effluent

o pH : 6-7

o BOD 5days @ 200C. : less than 10 mg/I
o Suspended solids (SS) : less than 10 mg/I
o Oil & grease : NIL
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o COD : less than 50 mg/I

69.15 Salient Features
The plant should be suitable for low/peak flow in line with medical waste usage.

The plant should not create any noise, with no nuisance on fly or mosquito and no foul odors.

The plant should work without the use of in-organic chemical additives

The plant should be provided with tertiary treatment in form of duel media/activated carbon filter /UV
system to provide zero bacteriological standards for reuse on:

e lIrrigation system
e HVAC cooling tower

69.16 Basis of Design

The capacity/ rating of pumps and equipment etc. shall hold good for the capacity of 60 m3/day and
shall be good for meeting the treated parameters requirement as follows:

e Permissible limit as prescribed in 1S: 2490 (Part-1)-1974 and environment (Protection) Rules

1986.

Water (Prevention and Control of Pollution) Act, 1977 & 1978.

Environment (Protection) Act, 1986.

Environment (Protection) Rules, 1986.

Hazardous Wastes (Management & Handling) Rules, 1989.

Manufacturer, Storage and Import of Hazardous Chemicals Rules, 1989.

Manufacturer, use import and storage and hazardous Micro-Organizers, Genetically Engineered

organizations or Cell Rules, 1989.

Manual on sewage & sewage treatment - CPHEEO

e The Public Liability Insurance Act, 1991.

e All standards as laid down by Central Pollution Control Board and any other relevant statutory
authority.

e 100% recycle of waste water and removal of sludge in cake from, no water to be discharged
outside the premises.

69.17 Sewage Treatment Plant
69.17.1 General
The sewage treatment plant (STP) system outlined in this section specifies the system design,
manufacture, supply and installation of a standard Sequential Batch Reactor Technology system
(SBR).

The Contractor shall submit analytical test reports of effluent water samples after the commissioning
or after the system is put into operation or as required by the Consultant.

The report shall contain analysis of all data related to those requirements laid down by the local
Authorities.

The effluent from the Sewage Treatment Plant shall be suitably treated and the effluent water
recovered shall be used for irrigation purposes/ flushing system/ irrigation/ D.G etc.

69.17.2 Description of Process

The treatment process shall comprise the following stages:

e Physical treatment: Fine bar-screening / Oil & Grease Chamber
e Equalization / Collection tank: Flow equalization with air mixing
e Treatment: SBR based
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¢ Final sedimentation: Settler tank

e Intermediate treatment: UV System in Intermediate tank

e Water reclamation: tertiary filtration and sterilization (For irrigation purpose,
flushing)

e Sludge disposal: In cake form through Filter Press or (Transfer through a

screwed type pump to municipal tanker)
69.17.3 Performance Criteria of the Plant

Raw sewage will be brought into the Sewage Treatment Plant. The Contractor shall receive sewage
from this point to the treatment plant for treatment process.

The treatment plant shall be designed to treat the above basic characteristics expected in the raw
sewage.

Treated effluent shall be connected to a tertiary filtration plant to treat and shall be use for irrigation
purpose and Flushing/CT make up purposes.

69.17.4 Process Description
e Inlet Screen Chamber / Oil & Grease Chamber

Raw sewage shall flow into the inlet screen chamber by gravity. Large solids particles shall be
intercepted by a fine screen. Then there shall be Oil & Grease Tank. Sewerage will then flow
into Equalization / Collection Tank The incoming sewage shall be mixed in the EQT and fine
bubble aeration shall be maintained.

e Equalization / Collection Tank

The Plant is based on Sequential Batch Reactor Technology popularly known as SBR Technology.
Unlike various processes of treatments the raw sewage as obtained for the treatment undergoes
Physio-Chemical & Biological Treatments. The first part of Physio-Chemical treatment is the Primary
Treatment to the raw sewage, which covers the physical activities like screening, de-gritting, flow
measurement, flow distribution etc. The plant is designed in accordance with the characteristics of
influent and effluent as provided and according to the guidelines set up by the ‘CPHEEO Manual’,
published by the Govt. of India. The detailed description of individual units & their functions are given
below.

The plant comprises of the following components closed are briefed as follows:
Raw Sewage Pumping Station:

As per the requirement of the plant, the Raw Sewage Pumping Station is designed to handle
average, peak and lean flows. The Coarse Screen Chamber is provided ahead of sump. Screens will
be provided in the Coarse Screen Chamber to screen the raw influent. Necessary hand operated
sluice gate shall be provided to isolate the screen when it is under maintenance. The Screened
sewage is then allowed to flow to the Raw Sewage Collection Sump. The detention time stipulated
as per the tender is adopted for the hydraulic design of wet well. The necessary pumps will be
provided to pump the screened raw sewage for further treatment.

The common rising main is provided to carry the sewage from raw sewage sump to Primary units.
Primary Units:

The first unit of Primary treatment is the Inlet Chamber, in which the discharge from Common rising
main through Raw Sewage Pumps is received. The inlet chamber is mainly used to control the
velocity of raw influent and also for its smooth distribution of flow to the fine screen channel. The fine
screen channel will be equipped with manual screen & mechanical screen as required designed for
peak flow velocity. Necessary hand operated sluice gate shall be provided at upstream of the
chamber to isolate the screen when it is under maintenance. The screenings is conveyed to the
disposal through a belt conveyor and further it is to be disposed off by suitable arrangement.

Page | 49



DETAILED PROJECT REPORT: 2"° IT PARK BUILDING IN SHILLONG TECHNOLOGY PARK CAMPUS, SHILLONG

The screened influent then flows to the Grit chambers where the heavy inorganic matter is
separated. The Grit free waste thus obtained will flow to SBR basin. At this stage physical treatment
of raw influent known as Primary Treatment completes.

SBR Process:

SBR is a SEQUENTIAL BATCH REACTOR process. It provides highest treatment efficiency
possible in a single step biological process.

SBR — System is operated in a batch reactor mode which eliminates all the inefficiencies of the
continuous processes. A batch reactor is a perfect reactor, which ensures 100% treatment. Two
modules are provided to ensure continuous treatment. The complete process takes place in a single
reactor, within which all biological treatment steps take place sequentially.

NO additional settling unit / secondary clarifier is required!

The complete biological operation is divided into cycles. Each cycle is of 3 — 5 hrs duration, during
which all treatment steps take place.

Explanation of cyclic operation:

A basic cycle comprises:

Fill-Aeration (F/A)

Settlement (S)

Decanting (D)

A Typical Cycle

During the period of a cycle, the liquid is filled in the SBR Basin up to a set operating water level.

Aeration Blowers are started for aeration of the effluent. After the aeration cycle, the biomass settles

under perfect settling conditions. Once Settled the supernatant is removed from the top using a

DECANTER. Solids are wasted from the tanks during the decanting phase.

These phases in a sequence constitute a cycle, which is then repeated.

Chlorine Contact Tank:

The Effluent from the SBR basins will be collected in Chlorine Contact Tank .The supernatant thus

collected will get disinfected in Chlorine Contact Tank by adding suitable dose of chlorine and finally

it is discharged in to nearby nallah.

Sludge Handling System:
The sludge as collected from SBR basins is collected into sludge sump and conveyed to
centrifuge unit for dewatering the same. The necessary centrifuge feed pumps & Centrifuges will
be provided. There will be an arrangement of dosing polyelectrolyte if necessary.

e Intermediate Tank

The effluent shall be retained in the baffle walled cleared water tank for a minimum of 30
minutes for effective disinfection prior to discharge through UV system.

e Sludge Holding Tank
Excessive sludge shall be stored in the sludge holding tank for final dewatering and disposal.

e Then will be Treated Water Tank (TWT)

69.17.5 Equipment

The following give the minimum requirements of the different components of the system.
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All equipment and components of the system shall be of top quality construction and shall be
corrosion resistant.

e Fine Screening Equipment
Bar screen shall be of 304 stainless steel constructions. Drip trays shall be provided for holding
and drainage of the screenings. A manual by-pass screen of 30mm opening with stainless steel
drip tray shall be provided. An isolation valve shall be provided to divert the flow to the by pass
screen when the screen requires service.

e Air Blowers
Air blowers shall be provided with standby arrangement. Blowers shall be either of positive
displacement or centrifugal with pressure vessel type complete with motor, base-plate, inlet filter,
intake silencer and off-load starting system outlet silencer, anti-vibration damper, flexible
coupling, filter restriction indicator, non-return valve, pressure relief valve, V-belt system or direct
drive coupling. The casing rotor shall be of cast iron construction. Bearings and gears shall be
grease lubricated. Motor speed shall be 1500 rpm.
The size and performance of the air blower shall be so selected that it can provide a minimum
airflow rate 0.5 | /sec / diffuser to 1l/sec/diffuser maximum, and to maintain a minimum of 2.0mg/
dissolved oxygen in the aeration tanks in operation.

e Air Diffusers
Air diffusers shall be made to provide a uniform distribution of fine bubble air release
performance in the system. The air diffuser shall be either made of elastomic rubber membrane
or composed of crystalline fused aluminum oxide with a suitable ceramic bonding material.
Membrane endurance shall be more than 180,000 expansion/contraction cycles.

The Contractor shall submit calculation to justify the diffuser selection and air requirement during
the detailed design.

e Sewage Pumps
Working and standby sewage pumps shall be provided.

Each shall be of submersible type c/w guide base to facilitate case of removal, lift chain and
automatic discharge connection.

e Settling Tanks
Settling tanks shall include baffles to prevent short circuiting.

e Ultra Violet (UV) System
UV system shall be furnished as a complete package assembly for installation in the plant room.
Assembly shall include UV Lamps suitable no. UV dosing system shall perform to achieve a
residue not more than 1 mg/l in the treated effluent. feed pump shall have a maximum capacity
of 1 I/hr will operate on 50 Hz supply.

e Tertiary Treatment

This tertiary treatment shall be provided for the effluent used for irrigation and cooling tower
make-up water tank/flushing system.

The tertiary treatment plant shall comprise of the pressure sand filters and activated carbon
filters. This shall be sized to accommodate 100% of the effluent discharge flow rate and shall
achieve the performance as outlined and described in Design Criteria.

e Electrical Control
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The operation of the treatment process shall be fully automatic.
A completely assembled and pre-wired control panel consisting of weatherproof cabinet shall be
furnished. The control panel shall contain all metering and status indicators, motor starters,
program timers, on-off-auto change-over switches and duty selectors for equipment.

e Other Equipment
Any other necessary accessories, such as buffer, riser, scrum removal devices, partition, control
panel, collection devices, etc. for all the tanks and pumps (where necessary) shall be provided in
order to provide a fully working systems.

e Piping Materials

o SS304 : Submerged air piping
o MS epoxy : Air piping and pumped effluent riser (Non submerged)
o PVC piping : Pumped effluent (submerged) & tank overflow pipe line.

69.17.6 Valves

The Contractor shall supply and install all isolating valves and control valves as indicated on the
drawings and as required for the proper and efficient operation and maintenance of the entire
systems.

All valves supplied shall be suitable for the working pressure and test pressure of the system as
specified elsewhere in this specification.

All valves shall be full line size.

Furnish all valves and accessory materials necessary in the piping whether or not shown on
drawings as flows.

Plastic or metal plates (rustles) shall be provided to indicate the open / close status as well as the
use of each valve in the pump and tank rooms.

70 PIPE SUPPORTS
70.1 General Support

Tender drawings indicate schematically the size and location of pipes. The Contractor, on the award
of the work, shall prepare detailed working drawings, showing the cross-sections, longitudinal
sections, details of fittings, locations of isolating and control valves, drain and air valves, and all pipe
supports. He must keep in view the specific openings in buildings and other structure through which
pipes are designed to pass.

Piping shall be properly supported on, or suspended from, on stands, clamps, hangers as specified
and as required. The Contractor shall adequately design all the brackets, saddles, anchor, clamps
and hangers, and be responsible for their structural stability.

Pressure gauges shall be provided as shown on the approved drawings. Care shall be taken to
protect pressure gauges during pressure testing.

71 INSTALLATION

The Contractor shall check the associated civil work prior to the installation of any item of machinery
and advise the Consultant, in writing, of any deviation of such work from the specified details.

The machinery shall be accurately installed to correct dimensions, alignments, levels, etc., all as
indicated on the final drawings. The machinery shall be mounted on flat steel packing pieces of
thickness suitable to take up variations in level of the concrete foundations. Suitable packing pieces
shall be located adjacent to each holding down bolt and shall be properly bedded by grinding the
concrete surface to a smooth, level finish. The machinery shall be aligned and leveled and the nuts
of the holding down bolts tightened with
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a spanner of normal length. The base plates shall be packed with grout after the machinery has
been run and checked by the Consultant for stability and vibration.

Installation shall include the provision and fixing of all necessary holding down bolts, washers, nuts
etc.

72 TESTING

The performance of the system shall be demonstrated by taking hourly samples of the raw sewage
and final effluent over a twelve hour period. The sample shall be taken at periods approximately the
flow rates specified by the plant. The sample shall be combined and a 5-day BOD shall be run, the
results of which must verify the capacity of the treatment plant prior to acceptance.

73 ELECTRICAL INSTALLATION
74 MOTOR CONTROL CENTRES

Switchboard cubicles of approval type shall be fabricated from 2mm thick CRC sheet with dust and
vermin proof construction. It shall be painted with powder coating of approved make and shade. It
shall be fitted with suitable etched plastic identification plates for each motor. The cubicle shall
compromise of the following (Switchgear as given in the schedule of quantities):

e Incoming MCCB of required capacity.

e MCCB /MPCB - one for each motor.

e Fully automatic DOL/Star Delta starters suitable for motor DOL upto 7.5 H.P.; Star / Delta for 10
H.P. and above H.P. with push buttons one for each motor and On / Off indicating neon lamps.

e Single phasing preventer of appropriate rating for each motor.

e Rotary duty selector switch

e Panel type ampere meters one for each motor shall be with rotary selector switch to road line
currents.

e Panel type voltmeter on Incoming main with rotary selector switch to read voltage between
phase to neutral and phase to phase.

¢ Neon phase indicating lamps and indicating lamp for each motor and on incoming mains.

e Rotary switch for manual or auto operation for each pump.

e Fully taped separate aluminum bus bar of required capacity for normal and emergency supply
where specified.

e Space for liquid level controllers and other equipment specified separately in the contract / given
in the schedule of quantities.

e The panel shall be pre-wired with color-coded wiring. All interconnecting wiring from incoming
main to switchgear, meters and accessories within the switchboard panel. Wiring shall have
suitable copper or aluminum ferrules.

Switchboard cubicle shall be floor or wall mounted type as directed by the Engineer-in-Charge.
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SECTION = IX: FIRE FIGHTING SYSTEM

75

76

77

78

TECHNICAL SPECIFICATION

Work under this sub-head consists of furnishing all Labor, Materials, equipment and accessories
necessary and required to completely install the Fire Fighting equipment etc., specified hereinafter
and given in the

Without restricting to the generality of the foregoing the work of Fire Fighting System shall include
the followings:

e Providing M.S. black steel (Class C) pressure pipe line main including Valves, Fire Hydrants,
Excavation for Pipe, Laying of pipe, Painting of pipe and Making Connection to supply system.

e Black Steel Pipe, Mains Laterals, Branches, Valves, Hangers and Appurtenances.

e Hose Reels, Rubberized fabric lined hose pipes, Hose cabinets, Sprinkler heads and Landing
Valves.

e Portable Fire Extinguishers

e Fire Fighting Pumps, diesel operated pumps, panels and all connected accessories including
suction & delivery pipes.

e Testing Commissioning and giving live demonstrations to the various Inspection Authorities and
Obtain their “No Objection Certificate” (NOC) for occupation of the building.

GENERAL REQUIREMENTS

All materials shall be of the best quality conforming to the Specifications and subject to the approval
of the Engineer-in-Charge.

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 so as to provide easy accessibility for repair and maintenance and
shall not cause any obstruction in shaft, passage etc.

Pipes shall be securely fixed to walls and ceiling by suitable clamps at intervals specified. Only
approved type of anchor fasteners shall be used for RCC ceilings.

Valves and other appurtenance shall be so located that they are easily accessible for operation,
repairs and maintenance.

PIPES

All pipes within and outside the building in exposed locations and shafts including connections buried
under floor shall be M.S. Pipes as follows:

e Pipes 150 mm dia and below IS: 1239 (Class C) Heavy Class
e Pipe 200 mm dia and above IS 3589 of thickness specified.

PIPE FITTINGS

Pipes and fittings means tees, elbows, couplings, flanges, reducers etc. And all such connecting
devices that are needed to complete the piping work in its totality.

Fabricated fittings shall not be permitted for pipe diameters 50 mm and below.

When used, they shall be fabricated, welded and inspected in workshops under supervision of
Engineer-in-Charge whose welding procedures have been approved by the TAC as per TAC rule
4102 for sprinkler system and applicable to hydrant and sprinkler system. For "T" connections, pipes
shall be drilled and reamed. Cutting by gas or electrical welding will not be accepted.
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79

80

81

82

83

79.1

79.2

79.3

79.4

JOINTING
Screwed (50 mm dia pipes and below)

Joint for black steel pipes and fittings shall be metal-to-metal thread joints. A small amount of red
lead may be used for lubrication and rust prevention. Joints shall not be welded or caulked. (With
screwed MS forged fittings)

Welding (65 mm dia and above)

Joints between MS pipes and fittings shall be made with the pipes and fittings having "V" groove and
welded with electrical resistance welding in an approved manner. Buried pipes will be subject to X
Ray test from an approved agency as per the TAC norms at the cost of contractor. (With welded
M.S. fittings heavy class with V-Groove). The welding machine shall be 3 Phase rectifier of required
current and capacity. The vendor for welding will be approved by Engineer-in-Charge.

Flanges
Flanged joints shall be provided on:

e Straight runs not exceeding 30 m on pipelines 80 mm dia and above.

e Both ends of any fabricated fittings e.g. bends, tees etc. of 65 mm dia or larger diameter.

e For jointing all types of valves, appurtenances, pumps, connections with other type of pipes, to
water tanks and other places necessary and required as good for engineering practice.

e Flanges shall be as per IS 6392-1971, Table 17/18 with appropriate humber of G.I. nuts and
bolts, half threaded of with 3 mm insertion neoprene gasket complete.

Unions

Provide Approved type of dismountable unions on pipes lines 65 mm and below in similar places as
specified for flanges shall be provided.

PIPE PROTECTION

All pipes above ground and in exposed locations shall be painted with one coat of Red Oxide Primer
and two or more coats of Synthetic Enamel Paint of approved shade.

All black steel pipes under floors or below ground shall be provided with protection against corrosion
by application of 200mm wide and 4mm thick layer of PYPKOTE/ MAKPOLYKOTE over the pipe, as
per manufacturers specifications.

PIPE SUPPORTS

All pipes shall be adequately supported from ceiling or walls from existing/new inserts by Structural
clamps fabricated from M.S. Structural e.g. Rods, Channels, Angles and Flats as per details given in
drawings and specifications. All clamps shall be painted with one coat of red lead and two coats of
black Enamel paint.

Where inserts are not provided, the Contractor shall provide anchor fasteners. Anchor fastener shall
be fixed to walls and ceilings by drilling holes with Electrical drill in an approved manner as
recommended by the manufacturer of the fasteners.

TESTING

All pipes in the system shall be tested to a hydraulic pressure of 1.5 times of the working pressure or
minimum of 15 kg/cm2 without drop in the pressure for at least 2 hours.

Rectify all leakages, make adjustment and retest as required.

ANCHOR BLOCK

Contractor shall provide suitable cement concrete, anchor blocks of ample dimensions at all bends,
tee connection and other places required and necessary for overcoming pressure thrusts in pipes.

Anchor blocks shall be of cement concrete 1:2:4 mix (1 cement: 2 coarse sand: 4 stone aggregate
20 mm nominal size).
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84

85

86

87

88

84.1

88.1

VALVES
Valves, Gauge and Orifice Plates

Sluice Valves above 65 mm shall be of Cast Iron body and Bronze/Gunmetal seat. They shall
conform to type PN 1.6 of 1S:780-1980, valves up to 65mm shall be of Gunmetal Full way Valve with
wheel tested to 20 kg/cm2 class-1l as per |.S: 778-1971. Valve wheels shall be of right hand type and
have an arrow head engraved or cast thereon showing the direction for turning open and closing.

Non-return valves shall be of Cast Iron body and Bronze/Gunmetal seat. They shall conform to class
of IS: 5312 and have flanged ends. They shall be swing check type in horizontal runs and lift check
type in vertical runs of piping. They shall not be spring-loaded type.

EXTERNAL YARD HYDRANTS

The Contractor shall provide External Fire Hydrant in the Ring or on External Fire Line, as per
specifications and as shown in drawings. The spacing of the hydrants and the distance from the
building shall be maintained as per relevant requirements of latest relevant codes, unless specified
herewith.

Each External Fire Hydrant shall be provided with an External Fire Hose Cabinet of M.S of size 76.8
X 61.44 x 25.80 cm, as approved by the Architect to equip 2 nos. of 63 mm dia controlled percolating
hose and accessories as required. The cabinet shall be installed near the Hydrant as per details,
approved by the Engineer-in-Charge / Architect.

INTERNAL HYDRANTS
The Internal Hydrant outlet shall comprise “Single Headed Single Outlet Gunmetal Landing Valve”
conforming to type ‘A’ of IS: 5290-1977. Separate valve on the head shall form part of the landing

valve construction.

A cap with chain is provided on one head of the outlet. The hydrant will have an instantaneous
pattern female coupling for connecting to Hose Pipe.

The Landing Valve shall be fitted to a Tee connection on the wet riser at the landing.

FIRST-AID HOSE REEL EQUIPMENT

First aid hose reel equipment shall comprise reel, hose guide fixing bracket hose tubing globe valve,
stopcock and nozzle. This shall conform to 1S:884 - 1969. The hose tubing shall confirm to 1S:1532-
1969.

The hose tubing shall be 20 mm dia and 36.5m long. The GM nozzle 5mm and globe valve shall be
of 20 mm size.

The fixing bracket shall be of swinging type. Operating instructions shall be engraved on the
assembly. This heavy duty mild steel and cast iron brackets shall be conforming to 1S: 884 - 1969.
The first-aid hose reel shall be connected directly to the MS pipe riser taken independently from ring.

HOSE PIPES, BRANCH PIPES AND NOZZLES

Hose Pipes
Two numbers Hose Pipes shall be rubber lined woven jacketed and 63mm in dia. 15m long. They
shall confirm to type A (Reinforced rubber lin