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Milestone Dates for e-tendering is as under 

1. Downloading of e-Tender documents 05-09-23 To 25-09-23 upto 17.00 Hrs. 
2. Pre-bid Meeting 15-09-23 at 11:00 Hrs 
3. Online submission of e – Tender 25-09-23 upto 18.00 Hrs. 
4. Physical submission of EMD, Tender fee 

and other documents required as per 
Financial and Experience criteria. by 
Regd. Post.  A.D. / Speed Post ONLY 

Before 27-09-23 upto 18.00 Hrs. 

5. Opening of  online technical bid 29-09-23 at 11.00 Hours onwards  
6. Verification of submitted documents 

(EMD, e - Tender fee, etc.) 
29-09-23 at 11.00 Hours onwards  

7. Agency to remain present in person along 
with original documents for verification 

30-09-23 between 16.00 to 17.00 Hrs 

8. Opening of Price Bid (If possible) 03-10-23 at 11.00 Hours onwards 
9. Bid Validity 180 Days 
For further details, pre-qualification criteria etc. visit www.rmc.nprocure.com  
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CITY ENGINEER 
RAJKOT MUNICIPAL CORPORATION 

SHRI ZAVERCHAND MEGHANI BHAVAN 
EAST ZONE OFFICE, BHAVNAGAR ROAD, 

RAJKOT - 360003 (GUJARAT)

Bid Documents For

PROVIDING, SUPPLYING, LOWERING, LAYING, JOINTING & TESTING 
WATER SUPPLY D.I. PIPELINE (K-7 CLASS) IN RAMVAN FROM CHECK 

DAM NR. NATIONAL HIGH WAY IN WARD NO.15 UNDER AMRUT 2.0 (4th 
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:: TECHNICAL SPECIFICATIONS :: 
 
A. GENERAL 
 
1. SCOPE OF CONTRACT : 

The work entitled comprise of excavation of trenches with shoring and 
strutting wherever required bailing out water wherever necessary, laying of  
pipes, jointing including supply of material and material required for 
jointing, testing as per specifications, Construction of appurtenances such 
as brick Masonry / RCC chambers etc. as per the type design specified  
entirely of the specification of various works stipulated in the e- Tender. 
The  work  includes supply of sewer pipes ISI Marked and which shall 
have to be supplied at site or Municipal store by the contractor at 
specified and shown in schedule “B”. Other material like cement etc shall 
have to supplied by the contractor from open market. 
 
The scope of works comprises the following: 
 
 Carrying out necessary topographical survey and geotechnical 

investigations 
 Excavation of pipe trenches in soil, soft rock, hard rock, WBM and 

concrete roads, including dewatering. 
 Supplying and Laying of DI pipes with all specials along the route 

as per the network map 
 Jointing  of  pipes  with  existing  pipes(wherever  required)  with  

all  required accessories 
 Obtaining statutory approval from railway and other government 

bodies. 
 Contractor shall plan and accordingly phase the supply of items 

according to his requirement to best utilize the available storage 
space at site. 

 Providing and fixing sluice valves, Scour valves and Air Valves on the 
existing as well as new pipeline, as specified in relevant datasheets, 
detailed technical specifications, particular technical specifications and 
BOQ. 

 Providing pipe bedding as per the requirements. 
 Backfilling of pipe trench with selected soil immediately after 

erection of pipe excluding pipe joints. 
 Encasing of underground pipelines as per specifications. 
 Hydro testing of pipeline in segments. 
 Backfilling of pipe trench at pipe joints. 
 Construction  of  RCC  Sluice/  Butterfly  Valve  Chambers/RCC  

Thrust  blocks/ Saddles/ Anchor blocks. The typical drawings for 
various structures are enclosed in Bid drawings for reference. 

 Reinstatement  of WBM,  Tar  and  Concrete Roads after  laying  and  
testing  of pipeline. 

 Demolishing old structures in the route of pipeline, if required. 
 Flushing of entire pipeline with clean water at least for 24 hours. 
 Testing and commissioning. 
 Preparation of as-built drawings. 
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2. e-TENDER PRICE: 

The rates quoted in the bill of quantities shall cover everything necessary 
for the due and complete execution of the work according to the drawings 
and other condition and stipulations of the contract including specifications 
of the evident, intend and meaning of all or either of them or according to 
customary usage and for periodical and final inspection and test and proof 
of the work in every respect and for measuring, numbering or weighing 
the same, including setting  out and laying or fixing in position and the 
provision of all materials, power, tools, rammers, labour, tackle, platforms 
with impervious lapped joints for  scaffolding, ranging roads, straight 
edged, cantering and boxing, wedges, moulds, templates, posts, straight 
rods,  straight edged, cantering and boxing, wedges, moulds, templates, 
posts,  straight  rails,  boning  staves  strutting, barriers,  fencing  lighting 
pumping apparatus, temporary  arrangement for passage of traffic access 
to premises  and  continuance to drainage water supply and lighting (if 
interrupted by  contractor’s work) temporary sheds, painting, varnishing, 
polishing establishment for efficient supervision and stating arrangements 
for the efficient protective of life and property and all requisite plant  and 
machinery of every kind. 

 
The contractor shall keep every portion of the work clear of accumulation 
from time to time and shall leave every portion of the work clean, clear, 
perfect and at the conclusion of whole, providing at their own cost all such 
material implement, appliances and labour as the Engineer in charge may 
require to prove if it to be so. 
 
 

3. COMPLETION SCHEDULE: 
The contract period shall be as prescribed in tender document, from the 
date of notice to proceed i.e Work Order. The Contractor shall submit his 
completion schedule and the program of works together with this e-Tender 
in conformity with completion schedule given in the documents. 

 
4. Packing and Handling: 
 

4.1. Necessary care shall be taken and required packing shall be 
provided to avoid damage to pipe barrels and the edges of the pipe 
ends in transit. 

 
4.2. Where the goods are required to be dispatched at Railway risk, special 

packing as per IRCA rules are absolutely necessary, which would be 
payable by the contractor himself. 

 
4.3. The contractor shall use proper handling equipment or follow suitable 

standard handling method for DI pipes & DI Specials as approved 
by the Engineer-in- charge to unload the materials at the delivery 
site to prevent damage to the goods. 

 
4.4. The contractor shall take all care for Transportation & supply of HC 

connections items to be supplied with its standard handling process, 
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stored at site under his store / the delivery site to prevent damage to 
the goods. 

 
5. GENERAL TECHNICAL GUIDELINE: 

5.1. All the items occurring in the work and as found necessary during 
actual execution shall be carried out in the best workman like 
manner as per specifications and the written order of the Engineer 
in charge 

5.2. Extra Claim in respect of extra work shall be allowed only if such work 
is ordered to be carried out in writing by the Engineer in charge 

5.3. The contractor shall engage a qualified Engineer for the Execution of 
work who will remain present for all the time on site and will receive 
instructions and orders from the Engineer in charge or his authorized 
representative. The instruction and orders given to the contractor 
representative on site shall be considered as it given to the contractor 
himself. 

5.4. The work order book as prescribed shall be maintained on the site of 
the work by the contactor and the contractor shall sign the orders 
given by the inspecting offers and shall carry out them properly. 

5.5. Quantities specified in the e-Tender may vary at the time of actual 
execution and the contractor shall have no claim for compensation on 
account of such variation 

5.6. Unexcavated lengths shall be left wherever required and so directed 
by the Engineer in charge during the currency of the contract and 
shall be tackled. If required, before completion of work. 

5.7. Diversion of road, if necessary, shall be provided and maintained 
during the currency of the contract by the contractor at his cost. 

5.8. Figured Dimensions of drawing shall supersede measurements by 
scale,  special dimensions or directions in the specifications shall 
supersede all other dimensions. 

5.9. All  levels  are  given  on  drawings  and  the  contractor  shall  be 
responsible to take regular level on the approved alignment  before 
actually  starting the work. The levels shall be commence to the 
G.T.S.  levels and shall be got approved from the Engineer in charge 

5.10. If the arrangement of temporary drainage is required to be made 
during  any  work  of  this  Contract,  this  shall  be  made  by  the 
Contractor without claiming any extra cost. 

 
6. CLASSIFICATION OF STRATA: 

6.1. All materials encountered in excavation will be classified in the 
following groups irrespective of mode of excavating the materials 
and the decision of the Engineer in charge in this regard shall be 
final and binding to the contractor. 

 
6.2. Soils : 

Soils of all sorts, silt, sand, gravel, soft murrum, stiff clay, kunkar and 
other soft excavation not covered in the items mentioned hereunder. 
 

6.3. Hard Murrum : 
Hard Materials comprising of all kinds of disintegrated rock or shale or 
indurate conglomerate interspersed with boulders,  weathered and 
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decomposed rock  which  could  be  removed  with  pick,  bar, shove, 
wedges and hammers, though not without some difficulties. 
 

6.4. Soft – Rock: 
This shall include all materials which is rock but which does not need  
blasting  and  can  be  removed  with  a  pick  bar,  wedges, 
pavement breakers, pneumatic tools etc. 
 

6.5. Hard Rock: 
This shall include rock accusing in mass or boulders which need 
blasting, this will also include rock to be removed by chiseling or any 
other method where blasting is not permissible. 

 
7. The rates are inclusive of dewatering, if required. 
 
8. Regarding water supply for hydro testing, necessary water, power, labour, 

etc. required for necessary test shall be arranged by the contractor at his 
own cost. 

 
9. During construction activity, proper care must be taken for labour safety and 

must follow the provisions of the Labour laws. 
 
10. TMT bars of Fe-415 should be confirming to IS:1786. The approved makes 

shall be TATA, SAIL, Vizag, Gallent, Electrotherm or other equivalent make 
as approved by engineer-in-charge. 

 
11. Cement shall be ordinary Portland cement conforming to IS:269, IS:8112 or 

IS:12269 for all the works as per the instructions of engineer-incharge.  The 
approved makes shall be Ambuja, Ultratect, LOTUS, Siddhi, Sanghi, Hathi or 
as per IS confirming.  
 

12. Minimum Cement content for the work should be as per attached circular 
No.RMC/C/Vigi.(Tech)/231 dt. 11/03/2022. 
 

13. Testing of the materials like Brick, Sand, Aggregate, Reinforcement steel, 
etc. should have to be tested peridiocally as suggested by the Engineer-in-
charge at Government approved material testing Laboratory and testing 
charges for the same has to be borne by the contractor. 

 
14. In case of any ambiguity found in inspections / drawings etc, the decision of 

engineer-in-charge shall be final and binding to the contractor. 
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DETAILED SPECIFICATIONS OF MATERIALS 
  
M-1 WATER : 
  
1.1  Water shall not be salty or brackish and shall be clean reasonably clear 

and free from objectionable quantities of silt and tract of oil and injurious 
alkalis, salts, organic mater and other deleterious materials which will 
either weaken the mortar or concrete or cause efflorescence in R.C.C.. The 
container for transport, storage and handling of water shall be clean. 
Water shall conform to the standards specified in I.S. 456-2000 (latest 
revision). 

  
1.2  If required by the Engineer-in-charge it shall be tested by comparison with 

distilled water. Comparison shall be made by means of standard cement 
tests for soundness, time of setting and mortar strength as specified in 
I.S. 269-1976. Any indication of unsoundness, change in time of setting of 
30 minutes either more or decrease of more than 10 percent in strength of 
mortar prepared with water sample when compared with the results 
obtained with mortar prepared with distilled water shall be sufficient 
cause for rejection of water under test. 

  
1.3  Water for curing mortar, concrete or masonry should not be too acidic and 

also not too alkaline. It shall be free of elements which significantly affect 
the hydration reaction or otherwise interfere with the hardening of mortar 
or concrete during curing or those which produce objectionable stains or 
other unsightly deposits on concrete or mortar surfaces. 

  
1.4  Hard and bitter water shall not be used for curing. 
  
1.5  Potable water will be generally found suitable for curing mortar for 

preparing or concrete. 
  
M-2 CEMENT : 
  
2.1  Cement shall be Sulphate Resistant Cement conforming to IS : 12330, 

Ordinary portland cement as per I.S. 269-1976 or Portland slag cement as 
per I.S.455-1976. 

 
2.2  Testing of Cement : It should be specifically noted that the cement 

brought by the contractor at site of work shall be used after the same is 
tested at the approved laboratory as per the direction of the Engineer-in-
charge. Such approved laboratory may be located at Ahmedaba All the 
charges for transport and testing of the samples shall have to be borne by 
the contractor. The frequency of testing of such materials shall be in 
accordance to the relevant Indian standard as directed by the Engineer-in-
charge. 

  
M-3 SAND : 
  
3.1  Sand shall be natural sand, clean, well graded, hard strong, durable and 

gritty particles free from injurious of dust, clay, kankar nodules, soft or 
flaky particles shale, alkali salts, organic matter, loam, mica or other 
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deleterious substances and shall be got approved from the Engineer-in-
charge. The sand shall not contain more than 8 percent of silt as 
determined by field test. If necessary the sand shall be washed to make it 
clean. 

 
 
3.2 COARSE SAND : 
  

The fineness modulus of coarse sand shall not be less than 2.5 and shall 
not exceed 3.0. The sieve analysis of coarse shall be as under: 

  
 I. S. Sieve Percentage by I. S. Sieve Percentage by 
 Designation weight passing Designation weight passing 
 sieve through sieve. 
  
 4.75 mm 100 600 Micron 30 - 100 
 2.36 mm 90 - 100 300 Micron 5 - 70 
 1.18 mm 70 - 100 150 Micron 0 - 50 
  
 
3.3 FINE SAND : 
  

The fineness modulus shall not exceed 1.0. The sieve analysis of fine sand 
shall be as under : 

  
 
 I. S. Sieve Percentage by I. S. Sieve Percentage by 
 Designation weight passing Designation weight passing 
 through sieve through sieve. 
  

 4.75 mm 100 600 Micron 40 - 85 
 2.36 mm 100 300 Micron 5 - 50 
 1.18 mm 75 - 100 150 Micron 0 - 10 
  
 
M-4 STONE GRIT : 
  
4.1 Grit shall consist of crushed or broken stone and be hard, strong dense, 

durable, clean, of proper gradation and free from skin or coating likely to 
prevent proper adhesion of mortar. Grit shall for as possible flaky 
elongated pieces shall be avoide 

  
It shall generally comply with the provisions of I. S. 383-1970. Unless 
special stone of particular quarried is mentione Grit special stone of 
particular quarries is mentione Grit shall be obtained from the best black 
trap or equivalent hard stone as approved by the Engineer - in - charge. 
The grit shall have no deleterious reaction with cement. 

 
4.2 The grit shall conform to the following gradation as per sieve analysis: 
  
 I. S. Sieve Percentage passing I. S. Sieve Percentage Passing 
 Designation through sieve Designation through sieve 
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 12.50 100% 4.75 0.20% 
 10.00 85 - 100% 2.36 0.25% 
  
4.3 The crushing strength of grit will be such as to allow the concrete in which it 

is used to build up the specified strength of concrete. 
 
4.4 The necessary tests for grit shall be carried out as per the requirements of I. 

S. 2386 (Parts I to VIII) 1963, as per instruction of the Engineer-in-
charge. The necessity of test will be decided by the Engineer-in-charge. 

  
M-5A STONE COARSE AGGREGATE FOR NOMINAL MIX CONCRETE : 
  
5A.1 Coarse aggregate shall be of machine crushed stone of black trap or 

equivalent and be hard, strong, dense, durable, clean and free from skin 
and coating likely to prevent proper adhesion of mortar. 

  
5A.2 The aggregate shall generally be cubical in shape. Unless special stones of 

particular quarries are mentioned, Aggregates shall be machine crushed 
from the best black trap or equivalent hard stone as approve Aggregate 
shall have no deleterious reaction with cement. The size of the coarse 
aggregate for plain cement concrete and ordinary reinforced cement 
concrete shall generally be as per the table given below. However in case 
of reinforced cement concrete the maximum limit may be restricted to 6 
mm less than the minimum lateral clear distance between bars or 6 mm. 
less than the cover whichever is smaller. 

  
 TABLE 

  
 I.S. Sieve Percentage Passing for I.S. Sieve Percentage Passing for 
 Designation single sized aggregates Designation single sized aggregates 

of nominal size of nominal size 
 40 mm 20 mm 16 mm 40 mm 20 mm 16 mm 
  
 80 mm - - - 12.5 mm - - - 
63 mm 100 - - 10.0 mm 0.5 0.20 0.30 
40 mm 85-100 100 - 4.74 mm - 0.50 0.50 
20 mm 0-20 85-100 100 2.35 mm - - - 
16 mm - - - 85-100 - - - 
  

NOTE :- The percentage may be varied by the Engineer-in-charge when 
considered necessary for obtaining better density and strength of 
concrete. 

  
5A.3 The grading test shall be taken in the beginning and at the charge of source 

of materials. The necessary tests indicated in I.S. 383-1970 I. S. 456-
1978 shall have to be carried out to ensure the acceptability. The 
aggregates shall be stored separately and handled in such a manner as to 
prevent the inter mixed on different aggregates. If the aggregates are 
covered with dust, they shall be washed with water to make them clean. 
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M-5B BLACK TRAP OR EQUIVALENT HARD STONE COARSE : 
  
5B.1 Aggregate for Design Mix concrete : Coarse aggregate shall be of machine 

crushed stone of black trap or equivalent hard stone and be hard, strong, 
dense, durable clean and free from skin and coating likely to prevent 
proper adhesion of mortar. 

5B.2  The aggregates shall generally be cubical in shape. Unless special stones 
of particular quarries are mentioned, aggregates shall be machine crushed 
from the best, black trap or equivalent hard stones as approve Aggregate 
shall have no deleterious reaction with cement. 

  
5B.3 The necessary tests indicated in I. S. 383-1970 and I.S.456-1978 shall 

have to be carried out to ensure the acceptability of the material. 
  
5B.4 If aggregate is covered with dust it shall be washed with water to make it 

clean. 
 
M-6 CEMENT MORTAR: 
6.1 Water shall conform to specification M-1. Cement shall confirm to 

specification M-2, sand shall confirm to M-3. 
 
6.2 Proportion of Mix : 
6.2.1 cement and sand shall be mixed to specified proportion, sand being 

measured by measuring boxes. The proportion of cement will be by 
volume on the basis of 50 Kg/bag of cement being equal to 0.0342 cum. 
The mortar may be hand mixed or machine mixed as directe 

 
6.3 Preparation of Mortar: 
6.3.1 In hand mixed mortar cement and sand in the specified proportions shall 

be thoroughly mixed dry on a clean impervious platform by turning over at 
least 3 times or more till a homogenous mixture of uniform colour is 
obtaine Mixing platform shall be so arranged that no deleterious 
extraneous material shall get mixed with mortar or mortar shall flow out. 
While mixing, the water shall be gradually added and thoroughly mixed to 
form a stiff plastic mass of uniform colour so that each particle of sand 
shall be completely covered with a film of wet cement. The water cement 
ratio shall be adopted as directed 

 
6.3.2 The mortar so prepared shall be used within 30 minutes of adding water. 

Only such quantity of mortar shall be prepared as can be used within 30 
minutes. 

 
M-7 BRICK BATS AGGREGATE : 
7.1  Brick bat aggregate shall be broken from well burnt or slightly over burnt 

and dense brick. It shall be homogeneous in texture roughly cubical in 
shape, clean and free from dirt of any other foreign material. The brick 
bats shall be of 40 mm to 50 mm size unless otherwise specified in the 
item. The underburnt of overburnt brick bats shall not be allowed 

 
7.2  The brick bats shall be measured by volume by suitable boxes or as 

directed 
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M-8 BRICKS : 
8.1  The bricks shall be hard or machine moulded and made from suitable soils 

and kiln burnt. They shall be free from cracks and flaws and nodules of 
free lime. The shall have smooth rectangular faces with sharp corners and 
shall be of uniform colour. 

  
The bricks shall be moulded with a frog of 100 mm x 40 mm and 10 mm 
to 20 mm deep on one of its flat sides. The bricks shall not break when 
thrown on the ground from a height of 600 mm. 

  
8.2 The size of modular bricks shall be 190 mm x 90 mm. 
  
8.3 The size of the conventional bricks shall be as under : 
  
 3" 3" 
 ( 9" x 4--- x 2--- ) 225 x 110 x 75 mm. 
 4 4 
 
8.4  Only bricks of one standard size shall be used on one work. The following 

tolerance shall be permitted in the conventional size adopted in a 
particular work. 
Length : = 1/8" (3.0 mm) Width : = 1/16" (1.50 mm) 
Height : = 1/16" (1.50 mm) 

  
8.5  The crushing strength of the bricks shall not be less than 35 Kg/Sq.cm. 

The average water absorption shall not be more than 20 percent by 
weight. Necessary tests for crushing strength and water absorption etc. 
shall be carried out as per I.S. 3495 (Part-I to IV) - 1976. 

  
M-8A FLY-ASH LIME BRICKS : 
  

The fly ash lime bricks shall conform to Grade-1 or Grade-2 of IS-3812-
1981. The frog of the 80 to 100 mm x 40 mm x 10 to 20 mm size. 

  
The size of modular bricks shall be 190 mm x 90 mm x 90 mm. 

  
The size of conventional brick shall be 225 mm x 110 mm x 75 mm. 

  
Only bricks of one standard size shall used on one work. The following 
tolerances shall permitted in the conventional size adopted in a particular 
work: 

  
 
 Length : + 3 mm 

 Width : + 3 mm 
 Height : + 2 mm  
  

The physical characteristic of bricks shall be as follows. 
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The minimum compressive strength of fly ash lime bricks shall not be less 
than 75 Kg/Sq.Cm. and the test shall be conform to IS-3495 (Part-
I):1992. 

  
The average drying shrinkage of the brick when tested by the method 
described in IS 4139-1989 being shall not exceed 0.15 percent. 

  
The averages water absorption not more than 20 percentage by mass and 
the test shall conform to IS-3495 (Part-3):1992. 

  
M-9 MILD STEEL BARS : 
  
9.1  Mild steel bars reinforcement for R.C.C. work shall conform to I.S. 432 ( 

Part-II ) 1966 and shall be tested quality. It shall comply with relevant 
part of I.S.456-1978. 

  
9.2  All the reinforcement shall be clean and free from dirt, paint, grease, mill 

scale or loose of thick rust at the time of placing. 
  
9.3  For the purpose of payment the bar shall be measured correct upto 10 mm 

length and weight payable worked out the rate specified below : 
 1. 6 mm 0.22 Kg./Rmt. 8. 20 mm 2.47 Kg./Rmt. 
 2. 8 mm 0.39 Kg./Rmt. 9. 22 mm 2.98 Kg./Rmt. 
 3. 10 mm 0.62 Kg./Rmt. 10. 25 mm 3.35 Kg./Rmt. 
 4. 12 mm 0.89 Kg./Rmt. 11. 28 mm 4.83 Kg./Rmt. 
 5. 14 mm 1.21 Kg./Rmt. 12. 32 mm 6.31 Kg./Rmt. 
 6. 16 mm 1.58 Kg./Rmt. 13. 36 mm 7.31 Kg./Rmt. 
 7. 18 mm 2.00 Kg./Rmt. 14. 40 mm 9.86 Kg./Rmt. 

 
M-10 TMT FE-500 STEEL BARS FOR REINFORCEMENT : 
 10.1  Reinforcement bars shall conform to IS-432, IS-226 or IS-1786 and 

welded wire fabrics to IS : 1566. Only TMT bars for reinforcement in RCC 
duct shall be used which shall be clean, free from pitting, oil, grease, 
paint, loose mill scale, rust, dirty dust or any other such substance that 
will destroy or reduce bon 

 
  It permitted by the Engineer-in-charge reinforcement shall be done in 

accordance with IS-2751 or IS-9147 as applicable. 
  
10.2  Other provision and requirements shall conform to specification No. M-7 

for mild steel bars. 
 
 
M-11 MILD STEEL BINDING WIRE : 
  
11.1  The mild steel wire size and quality shall conform to I.S. 280-1972.  
 
11.2  The use of black wire will be permitted for binding reinforcement bars. It 

shall be free from rust, oil paint grease, loose mill scale or any other 
undesirable coating which may prevent adhesion of cement mortar. 
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M-12 STRUCTURAL STEEL : 
12.1  All structural steel conform to I.S.226 - 1975. The steel shall be free from 

the defects mentioned in I.S. 226-1975 and shall have a smooth finish. 
The material shall be free from loose mill scale, rust pits or other defects 
affecting the strength and durability. Rivet bars shall conform to I.S. 1148-
1973.  

 
12.2 When the steel is supplied by the contractor test certificate of the 

manufacturers shall be obtained according to I.S. 226-1975 and other 
relevant Indian Standards. 

  
M-13 SHUTTERING : 
  
13.1  The shuttering shall be either of wooden planking of 30 mm. minimum 

thickness with or without steel lining or of steel plates stiffened by steel 
angles. The shuttering shall be supported on battens and beams and props 
of vertical ballies properly cross braced together so as to make the 
centering rigi In places of bullie props, brick pillar of adequate section built 
in mud mortar may be use 

  
13.2  The form work shall be sufficiently strong and shall have camber, so that it 

assumes correct shape after deposition of the concrete and shall be able to 
resist forces caused by vibration of live load of men working over it and 
other incidental loads associated with it. The shuttering shall have smooth 
and even surface and its joints shall not permit leakage of cement grout. 

  
13.3  If at any stage of work during or after placing concrete in the structure, 

the form sags or bulges out beyond the required shape of the structure, 
the concrete shall be removed and work redone with fresh concrete and 
adequately rigid form work. The complete form work shall be got inspected 
by and got approved from the Engineer-in-charge, before the 
reinforcement bars are placed in position. 

  
13.4 The props shall consist of bullies having 100 mm minimum diameter 

measured at mid length and 80 mm at thin end and shall be placed as per 
design requirement. These shall rest squarely on wooden sole plates 40 
mm thick and minimum bearing area of 0.10 Sq.m. laid on sufficiently 
hard base. 

  
13.5  Double wedges shall further be provided between the sole plate and the 

wooden props so as to facilitate tightening and easing of shuttering 
without jerking the concrete. 

  
13.6  The timber used in shuttering shall not be so dry as to absorb water from 

concrete and swell or bulge nor so wet to shrink after erection. The timber 
shall be properly sawn and planned on the sides and the surface coming in 
contract with concrete. Wooden form work with metal sheet lining or steel 
plates stiffened by steel angles shall be permitted. 

  
13.7  As far as practicable, clamps shall be used to hold the forms together and 

use of nails and spikes avoided. 
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13.8  The surface of timber shuttering that would come in contact with concrete 
shall be well wetted and coated with soap solution before the concreting is 
done. Alternatively coat of raw linseed oil or oil of approved manufacture 
may be applied in place of soap solution. In case of steel shuttering either 
soap solution or raw linseed oil shall be applied after thoroughly cleaning 
the surface. Under no circumstances black or burnt oil shall be permitte 

  
13.9  The shuttering for beams and slabs shall have camber of 4 mm per meter 

(1 in 250) or as directed by the Engineer-in-charge so as to offset of 
subsequent deflection for cantilevers the camber at free end shall be 1/50 
of the projected length or as directed by the Engineer-in-charge. 

  
M-14 HARD DRAWN WIRE : 
 

The Hard drawn steel wire should confirming to IS-432 (Part 2), Hard 
drawn steel wire shall be manufacture and its chemical composition should 
be as per para 3.0. The finished wire should be free from defects and 
finished in a workman like manner. Nominal sizes, Tolerances, Physical 
requirements are as per IS : 432 (Part-II) latest edition. Hard drawn steel 
wire should be tested as specified in IS : 432 (Part-II) latest edition. 
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DETAIL TECHNICAL SPECIFICATIONS 
 

Item No.1 to 3: 
Providing and supplying lSI mark Cl / D/F Sluice Valves as per IS:14846 
(Latest Edition) of following class and diameter including all taxes. 
insurance. transportation, freight charges, octroi, inspection charges. 
loading, unloading, conveyance to departmental stores, stacking etc. 
Complete 

 
- 100 mm to 200 mm dia 

 
Design Features 
Sluice valve shall conform to IS 14846 (ISI Marked). Except pump house, 
these valves are to be installed in valve chamber. All valves of pump house 
and rising mains shall be non-rising stem type. 
 
The valves shall be free from sharp projections, which are likely to catch 
and hold stringy materials. Valves shall close with clockwise rotation of the 
hand wheel. The direction of closing and opening shall be marked on the 
hand wheel. 
 
Necessary joining materials viz. bolts, nuts, washers, packing etc. shall be 
provided by the contractor at his cost. The valves shall be fixed so as to 
have axis perfectly horizontal. If required the contractor shall also carry out 
drilling of holes of appropriate diameter in flanges in required numbers. A 
hand wheel shall be provided for emergency operation. The hand wheel drive 
shall be mechanically independent. The valve design shall take care of the 
pressure drop across the valve disc in case of partial opening of the valve 
and shall take care of the erosion and cavitation effect on the body and disc 
during such operation. Valve(s) subjected to back pressure shall have the 
valve seat, disc and the operator suitably designed to ensure trouble-free 
operation. The shaft diameter shall take into consideration, the maximum 
torque required for the valve operation, the maximum differential pressure 
across the valve disc when the valve is closed and the shock load due to 
accidental closure of the valve disc. The disc shall be designed for maximum 
differential pressure across the valve as well as the shock load due to 
accidental closure of the valve. Disc design shall offer minimum head loss. 
Disc shall also offer minimum resistance to flow Disc shape shall be 
contoure Valve seats shall be of a design that permits removal and 
replacement at site and shall be securely clamped on the body or disc of the 
valve. Seat material shall be suitable for the operating conditions and 
handling fluid and may be suitably reinforced, if require The seat design 
shall permit easy removal for replacement purposes without the need for 
removing the valve from the line. No deposited or welded seat rings 
permitte The valve bearings shall be of 'self-lubricated' type and shall not 
have any harmful effect due to handling flui Adjustable thrust bearing(s) 
shall be provided to hold the valve disc securely in the center of the valve 
seat. Each Sluice Valve shall be provided with a hand wheel for manual 
operation. For the Valves located at inaccessible position, it shall be 
provided with extension spindle and floor stand or hand lever / round chain 
to facilitate manual operation. 
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Hydrostatic Test 
 
Each valve body shall be subjected to hydrostatic test (Body and Seat) as per 
IS 14846. For valves subjected to back pressure condition, leakage test 
shall be carried out on both sides of the disc. 
 
Performance Test 
 
Each valve complete with operator shall be shop operated at least three 
(3) times from fully closed to fully open conditions and reverse, hold at 
intermediate positions under no flow condition, to prove the workability of the 
assembly. 
 
Positive material Identification (PMI Test) 
 
PMI test shall be checked at random for Stainless steel parts. 
 
Test Certificates 
When specified by Owner, the manufacturer shall issue a test certificate 
confirming that the valves have been tested in accordance with this 
standard and stating the actual pressures and medium used in the test. 
 
Marking 
 
Marking shall be cast integral on the body or on a plate securely attached to 
the body for ‘DN’ size, ‘PN’ rating, Heat Number and Serial number. 
 
Painting 
 
Each valve shall be drained, cleaned, prepared and suitable protected with 2 
coats of red oxide and then black bituminous paint for minimum of 150 
micron DFT on surfaces before dispatch. 
 
Electric Actuator 
 
Each actuator shall be adequately sized to suit the application and be 
continuously rated to suit the modulating control require The gearbox shall 
be oil or grease filled, and capable of installation in any position. All 
operating spindles, gears and head stocks shall be provided with adequate 
points for lubrication. The valve actuator shall be capable of producing not 
less than 1½ times the required valve torque and shall be suitable for at 
least 15 minutes continuous operation. 
 
The actuator starters shall be integrally housed with the actuator in 
robustly constructed and totally enclosed weatherproof housing. The motor 
starter shall be capable of starting the motor under the most severe 
conditions. The starter housing shall be fitted with contacts and terminals 
for power supply, remote control and remote positional indication, and 
shall also be fitted with internal heaters so as to provide protection against 
damage due to condensation. 
 
Each starter shall be equipped as follows: i. A.C. electric motor. ii. 
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Reduction gear unit. iii. Torque switch mechanism complete with set of 
torque switches. iv. Limit switch mechanism complete with set of limit 
switches. v. Hand wheel for manual operation. vi. Hand-auto changeover 
lever with suitable locking arrangement. vii. Local control switch / push 
buttons viii. 415 V / 240 V AC control transformer. 
 
The actuator shall be suitable for operation in the climate conditions and 
power supply conditions given in the specification. The actuator shall be 
capable of producing not less than 1½ time the maximum required torque 
and shall be suitable for at least 15 minutes continuous operation. All local 
controls shall be protected by a lockable cover. 
 
Datasheet: 

SLUICE VALVE/GATE VALVE 
Sr 
No 

Component PN- 
1.0/1.6

PN-2.0 PN-2.5 PN-4.0 

 
1 

 
Body 

CI IS 210 
Gr. FG260 

 
ASTM A216 Gr. 
WCB 

 
ASTM A216 Gr. 
WCB 

ASTM A216 Gr. 
WCB/ ASTM 
A351 Gr. CF8 

 
2 

 
Bonnet 

CI IS 210 
Gr. FG260 

 
ASTM A216 Gr. 
WCB 

 
ASTM A216 Gr. 
WCB 

ASTM A216 Gr. 
WCB/ ASTM 
A351 Gr. CF8 

3 Wedge CI IS 210 
Gr. 
FG260 

ASTM A217 Gr. 
CA15 

ASTM A217 Gr. 
CA15 

ASTM A217 Gr. 
CA15 

 
4 

 
Gland 

CI IS 210 
Gr. FG260 

 
ASTM A216 Gr. 
WCB 

 
ASTM A216 Gr. 
WCB 

ASTM A216 Gr. 
WCB/ ASTM 
A351 Gr. CF8 

5 Stem SS 410 SS 410 SS304 SS 316 
 
 
6 

 
Body 
Ring/Wedge 
Ring 

 
 
IS 318 Gr 
LTB-2 

 
 
ASTM A217 Gr. 
CA15 

 
 
ASTM A217 Gr. 
CA15 

 
 
ASTM A217 Gr. 
CA15 

 
7 

Gland Packing Jute and 
Hemp 

Graphoil Filler Graphoil Filler 
with SS 304 wire 
winding 

Graphoil Filler 
with SS 304 wire 
winding 

 
8 

 
Nut Bolts 

 
Carbon 
steel 

ASTM A320 
Gr L7 and 
ASTM A194 
Gr 4 

ASTM A320 
Gr L7 and 
ASTM A194 
Gr 4 

ASTM A320 
Gr L7 and 
ASTM A194 
Gr 4 

 
9 

Wedge Nut and 
Stem Nut 

 
IS 318 Gr 
LTB-2 

 
SS 304 

 
SS 304 

 
SS 304 

10 Hand Wheel Cast Iron Cast Steel Cast Steel Cast Steel/SS 
11 Flange End IS 1538 ASME/ANSI 

B16.5 Class 
ASME/ANSI 
B16.5 Class 

ASME/ANSI 
B16.5 Class 
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SLUICE VALVE/GATE VALVE 
Sr 
No 

Component PN- 
1.0/1.6 

PN-2.0 PN-2.5 PN-4.0 

150 300 400 
 
Mode of measurement and payment: 
The measurement shall be taken per number of sluice valve of specified size. 
The rate will be per number fitted in a pipe line. 5% amount shall be withheld 
for hydraulic test and same shall be released after satisfactory hydraulic test. 
 
 
Item No.4  AIR VALVE (Double Acting)  (TEMPER PROOF) 
Providing and supplying C. I. Air valves of approved make & quality of 
following class and diameter including all taxes, insurance, 
transportation, freight charges, octroi, inspection charges, loading, 
unloading, conveyance to departmental stores, stacking etc. Lowering, 
laying and jointing in position following Air valves including cost of all 
labour, jointing material, including pipe, nuts & bolts etc. all fixtures and 
giving satisfactory hydraulic testing etc. The cost should also include 
fixing valves with DI pipes complete: 
 
General  
The contractor shall be covering manufacturing, supplying and delivery of: 
Air valve conforming to IS: 14846 or its latest revision (Specification for Air 
valves with ISI certification). 
 
Classification 

 Air valve shall be of two types  
(a) Single Air valve 
(b) Double Air valve 

 Single air valve shall have single small or large orifice for releasing air 
during pipe filling and ventilating the pipe during emptying. Air valves up 
to 40 mm dia shall be directly screwed on the main. 

 Double air valve having two ball chambers on outlet of large capacity shall 
be provided for admission and release of bulk volume of air during 
emptying and filling of the main. Another of small outlet type for the 
escape of smaller quantities of air accumulating under pressure. They shall 
be of flanged type. 

 
Materials 
 Cast Iron 

Cast Iron for bodies’ pressure covers, splash covers, glands, caps, joints 
support rings shall be best gray iron of selected grade, 20 of I-S-210-1978 
specification for grey iron castings. 

 Gun Metal 
Gun metal shall be of mixture of 88% copper, 10% tin and 2% zinc having 
excellent hard wearing qualities, Ball guides of small orifice units and 
outlet bushes of large orifice valves shall be of gun metal. 

 Forged Bronze 
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Nipples, spindles shall be machined from rolled, extruded or forged high 
tensile brass or aluminum bronze. The produce shall possess much greater 
strength than ordinary cast product. 

 Mild Steel 
Bolts, nuts, flanges etc. shall be of mild steel unless otherwise specified 
and shall confirm to IS: 226-1975 specification for structural steel. 

 Material for Balls 
The balls shall be of rubber covered and vulcanite covered. The rubber 
shall have a smooth and hard surface. It shall be as per IS: 638-1965 
specification for rubber and insertion jointing. 
 

 Flange Jointing Materials 
The jointing material used between the flanges of components part of the 
valve shall be compressed fiberboard or rubber of thickness between 1.5 
mm to 3 mm. The rubber shall be as per I.S. 683:1965 specifications for 
rubber and Insertion jointing. The fiberboard shall be impregnated with 
chemically natural mineral oil and shall have a smooth and hard surface. 
 

 Dimension 
Dimension of the Air Valves shall be as per relative item mentioned in 
Schedule B of the tender. 

 
 Characteristics 

 Small orifice valves shall have rubber covered balls and nipples of 
forged bronze or special alloy in to brass plug. 

 Large orifice valve shall have vulcanite-covered ball closing on 
rubber sealing backed with leather and gunmetal outlet bushes. 
They shall be screwed or flanged. The flanged shall be faces and 
drilled to ISS. 

 Air valves shall be sound in all respect and uniformly forged so as to 
have uniform bore. They shall be free from any defects such as 
unwanted projection, holes or roughness and shall have inner and 
outer surface perfectly smooth. 

 
Coating 

 Immediately after casting and before machining, all cast iron parts 
shall be thoroughly cleaned and before rusting commences shall be 
coated by dipping in a bath containing a composition having a tar 
base. 

 The coating shall be such that it shall not impose any test of small 
to water. The coating shall be smooth glossy and sufficiently hard. It 
shall not chipped when scratched lightly with the point of penknife. 

 Inspection and Testing 
 The Engineer-in-charge or his authorized representative shall have 

free access to the works for inspection at any stage of manufacture 
and to reject any materials, which does not confirm to the specified 
requirements.  

 The manufacturer shall arrange to supply all labour and appliance 
for the tests if the testing is to be done at his works. Each valve 
shall be subjected to the hydraulic test and shall show no sign of 
leakage under these tests, i.e. the balls shall function properly. The 
valve shall be tested to double the maximum working pressure 
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Manufacturer’s Guarantee 
 The manufacturers shall guarantee that if any defects chargeable to faulty 

workmanship, design or materials are found in the valves within a period 
of one year of dispatch be shall replace any part that prove defective, free 
of charge at the place of dispatch. 

 Information Required 
The following information shall be cast on each valve body: 
(a) Manufacturer’s name or trademark. 
(b) Size of valve 

 Tender Price 
The tender price shall include all labour, material and machinery cost 
necessitated to be utilized for: 
a) Proper manufacturing of the valves 
b) All tests required to be undertaken at manufacturer’s premises 
c) Transportation of the valves either by rail and/or road services with 

all the covers duly and appropriately insured 
d) Delivery of specials with proper loading, unloading, stacking at 

MUNICIPAL CORPORATION store as indicated by Engineer-in-charge 
(e) Further towards proper discharge of all contractual obligations, the 

storage of all specials to be manufactured, supplied and delivered 
under the scope of contracts shall in general be made as described 
in Technical Specifications document 

 
 Marking 

The methods of marking all the valves to be delivered under scope of 
contract shall ensure that all the information will remain legible even after 
transportation, storage in open space etc. In general the legible and 
indelible marking upon the valves shall indicate the followings: 
a) Manufacture’s brand name and/or trademark 
b) Diameter and class of valves 
c) Any other important matter that the manufacturer or purchase 

deems fit to be inscribed 
 
 Packing and Handling 

 The materials shall always be packed separately dispatched from 
manufacturer’s works with adequate protective measures to prevent 
damages deterioration while in transport or stored at any place. The 
packing shall always be so neat and tidy that may withstand any 
robust and rough handling. 

 When the materials are transported at railway risk, special packing 
as per IRCA rules are absolutely necessary for which the extra cost, 
if any, shall be borne in total by supplier only. 

 The supplier shall use proper handling instruments/equipment’s and 
shall follow to a suitable method of handling pipes as may be 
approved by Engineer, while unloading and stacking material in the 
stores. 

 
 Materials and Workmanship 

 General requirements of materials and workmanship shall mean any 
material or article either raw or finished one is required to be used 
in the manufacturing process of tanks. 
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 All the material shall be new and of high quality. 
 In case, if material is not specified by relevant ISS for 

manufacturing part or the whole as item, the supplier shall prepare 
specifications in concurrence with manufacturer and shall seek an 
approval of Engineer prior to its use in the manufacture. 

 
 Test Certificate 

 The supplier shall always provide manufacturer’s test certificate in 
accordance with every batch/lot of goods so manufactured and 
supplied. 

 The supplier shall also produce in addition to manufacturer’s test 
certificate as mentioned under “inspection & testing above”, the 
inspection certificate issued by the employer or his authorized 
person / agency appointed. 

 
 Inspection 

This clause is applicable in general to all materials such as all types of 
valves, pre-cast chambers, other specials and materials etc. which are to 
be supplied by the contractor. 
 
Inspection of materials will be carried out at factory site by MUNICIPAL 
CORPORATION or authorized person / agency appointed by MUNICIPAL 
CORPORATION  
 
The inspection call for Air Valves should be given. Inspection will be carried 
out normally within one weeks time and on receipt of such intimation the 
inspecting agency will inspect the materials as per the specification and on 
satisfying itself, will mark the inspection marks on all pipes and issued 
inspection note to the supplier and concerned consignee. 
 
For inspection purpose the manufacture has to go in for stenciling for 
identifying size and class for proper segregation. The stock of offered 
material shall be in a manageable batch with adequate space like 
spreading the pieces etc. to permit proper inspection and inspection 
authority to be present during stamping so as to ensure that only actually 
cleared material is stenciled. Manufacturer does not load material after 
sunset to avoid inadvertent dispatch of wrong material. 
 
Inspection note issued by the inspection agency to supplier as well as 
consignee (Concerned Executive Engineer) materials with inspection mark 
will be dispatched to stores stipulated in supply order and on receipt at 
stores the verification will be carried out by concerned Deputy Executive 
Engineer as regards quantity and quality. Here quality means physical 
soundness of materials as precaution against breakage during transit. The 
supplier has to submit the test certificate as well as detailed test results 
carried out by inspection authority to the consignee along with the 
dispatch documents of materials. The material shall be considered as 
received only on receipt given by the concerned Deputy Executive 
Engineer after verifying and satisfying the above requirements. 
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Mode of Payment : Payment for each laid valve restricted to 70 % on 
completion of laying & jointing & 30% on giving hydraulic test. No 
Payment of unlaid valves will be done. 
 
 
Item No.5 to 7: 
Lowering, Laying and Jointing of Valves 
(i) Cast iron double flanged sluice valve/butterfly valves with two tail pieces 

suitable to pipe shall be supplied by the board and they shall be carted 
by the contractor at his own cost from the departmental store or any 
other store as directe The rate shall include loading, unloading and 
stacking at site. 

(ii) The sluice valve/butterfly valves and tail pieces shall be examined before 
laying for cracks and other flows. They shall be undamaged in all respect. 

(iii) The sluice valves/butterfly valves shall be operated before laying. 
(iv) All grits and foreign materials shall be removed from the inside of the 

valves before placing. 
(v) All the four faces shall be thoroughly cleaned and coated with a thin 

layer of mineral grease. 
(vi) The tightening of gland shall be checked with a pair of inside-calipers. 

Clearance between the top of stuffing box and the underside of the gland 
shall be uniform all the sides. 

 
FIXING OF SLUICE VALVES: 
Fixing double flange cast iron sluice valves including loading, unloading, carting 
from store to site including all jointing materials and testing etc, complete. 
 
The sluice valves and tail pieces shall be examined before laying for cracks and 
other flows. They shall be undamaged in all respect. 
 
The sluice valve shall be operated before laying. 
 
All grits and foreign material shall be removed from the inside of the valves 
before placing. All the four faces shall be thoroughly cleaned and coated with a 
thin layer of mineral grease. 
 
The tightening of gland shall be checked with a pair of inside calipers. Clearance 
between the top of the stuffing box and the underside of the gland shall be 
uniform on all the sides. 
 
Jointing materials: 
The contractor shall provide all necessary jointing materials such as nuts bolts, 
rubber packing, white zinc, jute, lead, wool etc. 
 
All tools and plant required for installation of sluice valve shall be provided by the 
contractor. All jointing materials shall be got approved from the Engineer-in-
charge before use. 
The nut and bolts shall confirm to latest I.S.S. 
 
The rubber packing shall be good quality and approved by the Engineer-in-charge 
of the work. 
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Installation: 
The sluice valve shall be lowered into the trench carefully, so that no part is 
damaged during lowering operation. 
 
If necessary tail pieces shall be fitted with sluice valve first outside the trench 
and then lowered into the trench. 
 
The rubber packing shall be three ply and of approved thickness. The packing 
shall be of full diameter of the flange with necessary holes and the sluice valve 
bore. If shall be even at both the inner and outer edges.  
 
The flange faces thoroughly greased. 
 
If flange faces are not free, the contractor shall use thin fibers of lead wood. 
After placing the placing nuts and bolts shall be inserted and tightened to make 
the joints. 
 
The valve shall be tightly closed when being installed to prevent any foreign 
materials from getting in between the working parts of the valve. 
 
Each flange bolts shall be tightened a little at a time taking care to tighten 
diametrically opposite bolts alternatively. 
 
The sluice valve shall be installed in such a way that its spindle shall remain 
in truly vertical position. 
 
The other end of tail piece shall be fitted with pipes so that continuous lines can 
work. 
 
Extra excavation required for facility of lowering and fixing of sluice valve shall 
not be paid for. Testing: 
After installation of sluice valve the same is tested to 1 ½ times of its test 
pressure. The joints of sluice valve shall withstand the test pressure of pipe line. 
 
Defects noticed during test and operation of sluice valve shall be rectified by the 
contractor at his own cost without any extra claim to the entire satisfaction of the 
Engineer-in-charge. 
 
FIXING OF AIR VALVE: 
Fixing of cast iron air valve including loading, unloading carting from store to 
site, drilling and treading, wherever necessary including all jointing materials 
testing etc. complete. 
 
The air valve shall be opened out cleaned and greased and checked properly 
before fixing. Before fixing the air valve shall be observed for any damage during 
transit. 
 
Jointing Materials: 
 
The contractor shall provide all jointing materials such as G.I. Nipple, M.S. 
Clamps, nuts, bolts grease white zinc, rubber packing etc. 
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All tools and plant required for fixing air valves shall be provided by the 
contractor. 
 
All the jointing materials shall be got approved from the Engineer-in-charge 
before use. The nuts and bolts shall conform to latest I.S.S 
The rubber packing shall be of good quality and approved by the engineer-in-
charge of the work. It shall be three ply of approved thickness. The packing shall 
be of full diameter of flange with necessary holes and control valve bore. It 
shall be of even thickness of both inner and outer edges. 
 
M.S. clamps shall be in two semi-circular pieces out of two coupling welded, 
suitable to the threads and size of single acting air valve. 
 
Fittings: 
 
The air valve shall be lowered into the trench, carefully, so that no part is 
damaged during lowering operation. 
 
Double acting air Valve 
The flanges of the air valve and tail pieces or pipe shall be properly cleaned 
and greased or applied with white zinc. 
 
The rubber packing of approved quality and of required size shall be inserted 
on faces of air valve. 
 
If flange faces are not true the contractor shall use thin fiber of lead wool at his 
own cost. 
 
After placing the rubber packing the nuts and bolts shall be inserted and 
tightened evenly on all sided properly. 
 
Each bolt shall be tightened a little at a time taking care to tighten 
diametrically opposite holes alternatively. 
 
Testing: 
The air valve shall be tested during the tested during the testing of the pipe line. 
The joints and air valve shall be water tight. 
 
During test if the joint or air valve, found leaking, the same shall be re-
done to the entire satisfaction of Engineer-in-charge. 
 
2.0 JOINTING MATERIAL 
2.1 The contractor shall provide all necessary jointing materials such as 

nuts bolts, rubber packing white zinc jute lead wool etc. 
2.2 All tools and plant required for installation of sluice valve shall be 

provided by the contractor. 
2.3 All jointing materials shall be not approved from the engineer-in-

charge before us 
2.4 The nut and bolts shall conform to Item No MSP-19 of specification 

of materials. 
2.5 The rubber packing shall confirm all specifications as narrated in 
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Item No MSP-20 of specifications of materials. 
 
3.0 INSTALLATION 
3.1 The sluice valve/butterfly valve shall be lowered in to the trench 

carefully, so that no part is damaged during lowering operation. 
3.2 If necessary tail pieces shall be fitted with sluice valve first outside 

the trench and then lowered in to the trench. 
3.3 The rubber packing shall be three ply and of approved thickness. The 

packing shall be of full diameter of the flange with necessary holes 
and the sluice/butterfly valve bore. It shall be even at both the inner 
and outer edges. 

3.4 The flange faces thoroughly grease 
3.5 If flange faces are not free, the contractor shall use thin fibers of 

lead wool. 
3.6 After placing the packing, nuts and bolts shall be inserted and 

tightened to make the joint. 
3.7 The valve shall be tightly closed when being installed to prevent any 

foreign materials from getting in between the working parts of the 
valve. 

3.8 Each flange bolt shall be tightened a little at a time taking care to 
tighten diametrically opposite bolts alternatively. 

3.9 The sluice valve/butterfly valve shall be installed in such a way that 
its spindle shall remain in truly vertical position. 

3.10 The other end of tail piece shall be fitted with pipes so that 
continuous lines can work. 

3.11 Extra excavation required for facility of lowering and fixing sluice 
valve shall not be paid for. 

 
4.0 TESTING 
4.1 After installation of sluice valve/butterfly valve the same is tested to 

11/2 times of its test pressure. 
4.2 The joints sluice valve/butterfly valve shall withstand the test 

pressure of pipelines. 
4.3 Defects noticed during test and operation of sluice valve shall be 

rectified by the contractor at his own cost without any extra claim to 
the entire satisfaction of the Engineer-in-charge. 

 
5.0 MODE OF MEASURMENT AND PAYMENT 
5.1  The measurement shall be taken per number of sluice valve/butter fly 

valve of specified size. 
5.2  The rate shall be per number fitted in a pipe line as per schedule of payment. 
5.3  For non-testing of valve 30% of the rate quoted shall be withheld till 

testing is given. 
 
 
Item No.9 to 12: 
Excavation for pipe line trenches for water supply, manhole etc. all with 
shoring and struilng if required as per required gradient and line 
including safety provisions using site rails and stacking excavated stuff 
including up to all required lead cleaning the site etc.complete for all lifts 
and strata as specifie 
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0 to 1.5 mt depth. 
 ---do--- in all sorts of soil,soft murrum, hard murrum, boulders and 
mecadam road  
 ---do--- In soft rock ,Hard rock 
 
Excavation for pipe line trenches with shoring, strutting, bailing or 
pumping out watered from trenches whenever necessary of required length, 
width and depth including extra excavations for sockets and all safety 
measures and provisions such as site rails fencing, lighting, watching 
including refilling the trenches in layers including ramming and removing 
the excavated staff with 
90m lead and clearing the site etc. as stipulated in the tender specification 
complete before starting work and after completion of work for all lifts and 
soil strata as specified 

 
a) In all sorts of soil soft murmur, hard murrum, boulders, macadam and 

asphalt roads including breaking of lime and cement masonry and lime 
concrete. 

b) In soft rock, cement concrete, hard rock and cutting of cement concrete 
and R.C.C. of any proportion, etc. with controlled blasting and or chiseling 
whichever is necessary and feasible as required by site conditions. 

c) In hard rock 
 

1.1 Clearing of sites : 
1.1.1 The site at which the pipe line is to laid and the area required for setting 

out and other operations shall be cleared of all obstructions , loose 
stones, and rubbish of all kinds ; stumps of trees, brushwood as well 
as all trees shall be removed as directe The roots shall be entirely 
grubbed up. 

 
1.1.2 The products of the clearings to be stacked in such a place and in such 

a manner. As directed by the Engineer-in-charge. 
 
1.1.3 In site clearing, all trees not specially marked for preservation, bamboos 

jungle wood and brush wood shall be cut down and their roots grubbed 
up. All wood and materials from the clearing s hall be the property 
of corporation and shall be arranged as directed by the Engineer-in-
charge or his authorized agent. The materials found to be useful by the 
Engineer-in-charge s hall be conveyed and properly stacked as 
directed within the specified limit. Unless materials will be burnt or 
otherwise disposed off as directe 

 
1.1.4 All holes or hollows, whether originally existing or produced by digging up 

roots, shall be carefully filled up with earth, well rammed and 
leveled off, as may be directed shall not be paid for. The 
contractor shall get approval of design of s horing. The shoring s hall be 
of sufficient strength to resist side pressure and ensure safety from 
slips and blows and to prevent damage to work and property and 
injury to persons. It s hall be removed as directed after all the items 
of work for which it is required are complete 

 
1.1.5 Protection: 
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1.1.5.1 The foundation pits and trenches, etc shall be strongly fenced and red 

light Signals shall be kept at night in charge of watch-man to 
prevent accidents. Sufficient care and protective measure shall be 
taken to see that the excavation shall not affect or damage the 
adjoining structures. The contractor s hall be entirely responsible 
for any injury to life and damage to the properties etc. Necessary 
protection work such as guide ropes, crossing places, barricades, 
the contractor at his own cost shall provide caution boards etc. 

 
1.6 Classification of Strata : 
 
1.6.1 The decision regarding classification of strata s hall rest with the Engineer- 

in- Charge and his decision shall be final and binding to the contractor. 
 
1.6.2 All the materials encountered in the excavation s hall be classified as 

described in 2.0 of general specifications. 
 
1.7 Dewatering : 
 
1.7.1 Unless specially provided for as a separate item in the contract, the rate 

of excavation would include bailing or pumping out all water met 
with in excavation or which may accumulate in the excavation during 
the progress of the work either, by percolation, seepage, springs , 
rain or any other cause and diverting surface flow if any, by 
earthen bunds or by other means. The bunds shall be removed as 
soon as the work is complete 

 
1.7.2 Unless specially provided as a separate item of contract, pumping of water 

from foundation pit, trenches etc shall be carried out by the 
contractor at his won cost and he shall arrange for required numbers 
of dewatering pumping sets for the above work. He shall take 
precaution to prevent any damage to the foundation trenches, 
concrete or masonry or any adjacent structure. The excavation shall 
be kept free from water by the contractor (1) during inspection and 
measurement (2) When concrete and/or masonry work are in 
progress and till the construction work reaches above the natural 
water level and (3) till the Engineer – in – charge considers that the 
mortar is sufficiently set. The rate shall be paid for cum. of 
excavation. 

 
1.8 Excavation in Rock : 
1.8.1 Blasting with Gun Power: 

Blasting operations shall be carried out with the prior permission and 
in the presence of the Engineer – in – charge or his authorized 
representative and during fixed time hours of the day. All safety 
precautions such as providing safety nylon netting etc. shall be 
carried out as per instructions of the Engineer – in – charge. 

 
Red danger flags shall be prominently displayed and all the people, 
except those who have actually to light the fuse must be away to a 
safe distance, not less than 200 meters. 
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All fuses shall be cut to the length required before being inserted into 
the holes. 

 
The number of charges to be fired and the actual number of shots 
heard shall be compared and the person responsible must satisfy 
himself by examination that all the charges have exploded before 
work people are permitted to approach the scene. The withdrawal of 
a charge which has not exploded shall under no circumstances be 
permitted, but the tamping and charge shall be flooded with water 
and the hole marked in a distinguishing manner. The next hole to be 
fired shall be at a distance of about 500mm from the old hole and 
fired in the usual way. 

 
The contractor or any of his competent authorized person shall be 
in charge of the blasting operations and s hall be held responsible for 
strictly observing the safety rules, particularly applicable to blasting 
operations, in addition to other safety rules. 

 
In blasting rocks with dynamite, the following general principles shall 
be observe In general, the following diameter of drills shall be used for 
different depth of boreholes: 

From 1 – 2 metres 25 mm diameter 
From 2 – 3 metres 37 – 50 mm diameter 
From 3 – 4.75 metres 50 – 60 mm diameter 

 
The borehole should generally be not more than 1.3m deep and the 
distance apart should be from one and half to twice the depth. 

 
Cracks and fissures in the rock to be blasted shall be carefully studied to 
ascertain the best portion forth the boreholes. Charge s hall always be placed in 
a round piece of rock, if possible not nearer than 30mm from the crack. 

 
Rules for blasting with dynamite and other high explosives 

 
The person - in- charge must s how that he is thoroughly acquainted with 
all blasting operations and that he understands the rules herewith laid down. 
He will be held responsible for any accident that may occur. 

 
Boreholes must be of such sizes that the cartridge can easily pass down 
them. The position of all holes to be drilled must be marked out with white 
paint and the person – in – charge must take particular note of these positions. 

 
The drilling operation being finished, the person – in – charge must make 
a second inspection and satisfy himself that the boreholes marked out by 
him have been drille The person – in – charge must prepare all charges 
necessary for boreholes. 

 
Only ten holes may be loaded and fixed at one time and the charges 
should be fixed simultaneously as far as practicable. Boreholes must be 
thoroughly cleared before a cartridge is inserte 
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The loading is to be done by the person – in – charge himself and the 
position of the charge holes carefully noted by him. Wooden tamping rods 
only to be used in charging holes (not pointed but cylindrical throughout, one 
cartridge at a time must be inserted and gently pressed with the tamping ro 

 
Immediately before firing blast, due warning must be given and the person – in 
– 
charge must see that all the labourers have retired to 
safety. 

 
The safety fuse of the charged holes are to be lighted in the presence of 
the perso n – in 
– charge, who must see that the fuses of the holes charged have 
properly ignite After the blast, the person – in – charge must carefully 
inspect the work and satisfy himself 
that all the charges have explode 

 
1.8.2 Misfires: 
Misfires are a source of great danger, if it is suspected that part of the 
blast failed to fire or is delayed, allow sufficient time to elapse before 
entering the 
danger zone. When fuse and blasting caps are used, a safe time, at least of 
an hour should be allowe 

 
None of the drillers are to work near this hole until the two following 
separations have been done by the person – in – charge. 

 
(a) The person – in – charge s hould very carefully extract the tamping with a 
wooden scrapper and withdraw the fuse with the primer and detonator 
attached, after which a fresh primer and detonator with fuse should be placed 
in this hole and fired or. 

 
The hole may be cleared of 300mm of tamping and the direction then 
ascertained by placing a stick in the hole. Another hole may then be 
drilled 
150mm away and parallel to it, the hole to be then charged and fire T he 
person – in – charge shall also at once report to the Engineer – in charge 
all cases of misfire, that cause of the same and what steps have been 
taken in connection herewith. 

 
Precautions against misfire: 

 
The safety fuse should be cut in an oblique direction with a knife. 

 
All saw dust must be cleared from the inside of the detonator this can be 
done by blowing down the detonator and tapping the open en No instrument 
s hall be inserted into the detonator for this purpose. 

 
After inserting the fuse in the detonator, it shall be fixed by means of 
nippers. 

 
If there is water present, or if the boreholes be damp, the junction of the 
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fuse and detonator must be made water tight by means of grease, white or lea 
 
The detonator s hould be inserted into the cartridge, so that about one third 
of the copper tube is left exposed outside the explosives. The safety fuse 
outside the detonator, s hould be necessarily tied in position in the 
cartridge. Water proof fuse only to be used in the damp boreholes, or when 
water is present in the bore-holes. 

 
If a misfire has been found to be due to defective fuse detonator or 
dynamite, the whole quantity or box from which the defective article was 
used shall be rejected. 

 
Storage of materials for blasting s hall be as per regulations/stipulations of the 
concerned authorities. 

 
It shall be the contractor’s responsibilities to arrange proper storage of 
explosives and obtain required permission from concerned authorities. No 
separate payment will be made for the above. 

 
The refilling will generally refer to refilling of trenches up to ground level 
with excavated stuff. Filling materials shall be from excavated stuff. 
 
Excavated stuff to be used shall be cleared of all rubbish, large size 
stones, brick bats etc. Big clods shall be broken down to a size of 50 mm or 
less. 
 
Refilling : 

 
After the pipes have been laid and jointed and the chambers are constructed 
and as soon as the joints have been inspected and passed by the Engineer-
in- charge, the pipe line has been tested for water tightness, and after all 
concrete work thoroughly set the trenches shall be fulfilled with the materials 
taken there from. In refilling the trenches, the utmost care shall be exercised 
so as not to disturb, break or damage the jointed pipes. over and around 
every pipe, the finest selected material shall be put. No lumps of rock 
earth or other material around the pipe or be thrown into the trenches until 
the same has been broken to specified size and pipes covered by the fine 
material above referred to. The selected fine material s hall be carefully 
placed next to the permanent work and well packed and well rammed in 
layers of 150mm for a depth of at least 300mm over the top of the pipe. 
The remaining of the excavation shall be filled in with the best and most 
suitable portions of the excavated material in layers of not more than 600 
mm deep, each layer shall be thoroughly rammed before the next layer is 
place One man shall be employed for hand ramming for every 30m of refilling 
up to the level of 300mm over the top of the pipe. Surplus soil shall be piled 
on top of the filling to the extent possible for expected subsidence. All road 
materials to from a compact neat surface. The surface of the filled in trench 
shall be hand rolled by a hand roller weighing not less the ½ tones as 
directed by the Engineer- in-charge. 

 
The contractor shall maintain all refilling and surfaces until reinstate The 
contractor shall responsible for claims arising from accidents due to 
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subsidence or inadequate maintenance or improperly refilling work. 
 
The contractor s hall be responsible for any settlement during the defects 
liability period including monsoon and the same shall be refilled with stuff 
brought from outside, if necessary. 

 
Where excavated material is not considered suitable for refilling by the 
Engineer-in-charge, the Contractor will be required to cart selected surplus 
excavated materials in place of unsuitable materials. The contractor may 
also be instructed to supply suitable granular or other hard filling material for 
use in refilling. Such imported filling material s hall be paid for at the rates 
given in the Bill of quantities. 

 
No payment shall be made for carting away surplus material arising either 
because of rejection of excavated material for refilling or because of 
surplus material. 

 
Measurement: 
The contractor’s shall be for the unit of one cubic meter of the quantity 
excavated limited to the dimensions and provisions specified in the 
specifications or as directed by the Engineer-in- charge. The extra excavation 
to provide for jointing pipes, s horing etc. will not be paid for. The rates 
shall include cleaning and clearing the trench site by cutting grass, shrubs and 
trees of girth (circumference) not exceeding 10 feet and removing their 
obstructing roots in the trench cleaning the site, setting out works as per 
sanctioned plans, provide s horing, excavation and removal of all material from 
trenches. 

 
(a) Excavations up to depth of 1.5M 

 
The trench section is to be provided with Max. width OD of pipe + 250 
mm to300mm either sides. Depth of trench shall be minimum Bedding + OD of 
pipe + 0.60mt. cover above the top of pipe.(For 100mm dia pipe). Depth of 
trench shall be minimum Bedding + OD of pipe + 1.0mt. cover above the top 
of pipe. (For Other dia pipe). 

 
 
Refilling the pipeline trenches including ramming, watering, 
consolidating disposal of surplus stuff as directed within a radius of 
3km.  
 
On completion of the pipe laying operations in any section, for a length of 
about 100m and while further work is still in progress, refilling of 
trenches shall be started by the Contractor with a view of restricting the 
length of open trenches. Pipe laying shall closely follow the progress of 
Trench Excavation and the Contractor shall not permit unreasonably 
excessive lengths of trench excavation to remain open while awaiting 
testing of the pipeline. If the Engineer considers that the Contractor is not 
complying with any of the foregoing requirements, he may prohibit further 
trench excavation until he is satisfied with the progress of laying and 
testing of pipes and refilling of trenches. The excavated material nearest 
to the trench shall be used filling. Care shall be taken during backfilling, not 
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to injure or disturb the pipes, joints or coating. Filling shall be carried out 
simultaneously on both sides of the pipes so that unequal pressure does 
not occur. Walking or working on the completed pipeline unless the trench 
has been filled to height of at least 30cm over the top of the pipe except as 
may be necessary for tamping etc., during backfilling work. 

 
The remaining portion of the trench may be filled in with a mixture of 
hard and soft material free from boulders and clods of earth larger than 
150mm in size if sufficient quantity of good earth and murrum are not 
available. The trench shall be refilled so as to build up to the original ground 
level, keeping due allowance for subsequent settlement likely to take 
place. The top 300mm layer or fertile agricultural soil shall be kept 
aside during excavation and shall be laid in layers near ground level during 
refilling. 
 
To prevent buckling of pipe shell of diameters 1200mm and above, pipes 
shall be strutted from inside while the work of refilling is in progress, 
for which no separate payment shall be made. 

 
Strutting shall be done by means of strong spiders having at least 6 arms 
which shall be sufficiently stiff to resist all deformation. Spiders shall be 
provided at a maximum interval of 2m & shall be welded in such a way 
that internal coating does not get burnt. 
 
The Engineer shall, at all times, have powers to decide which portion of 
the excavated materials shall be for filling and in which portion of the site 
and in what manner it shall be so use 
 
If any material remains as surplus it shall be disposed of as directed 
by the Engineer, which includes loading, unloading, transporting and 
spreading as directed within all lea If the Contractor fails to remove the 
earth from site within 7 days after the period specified in a written 
notice, the Engineer may arrange to carry out such work at the 
Contractor's risk and cost or may impose such fine for such omission as 
he may deem fit. Particular care shall be taken to keep the trench dry 
during the entire refilling operation. 
 
If suitable material for refilling is not available for excavation the Contractor 
shall bring earth, murrum of approved quality as directed by the Engineer. 
 
No mechanical plant other than approved compacting equipment shall run 
over or operate within the trench until backfilling has reached its final 
level or the approval of the Engineer has been obtained Subsidence in 
filling in : Should any subsidence take place either in the filling of the 
trenches or near about it during the maintenance period of 24 months 
from the completion of the Contract Works, the Contractor shall make good 
the same at his own cost or the Engineer may without notice to the 
Contractor, make good the same in any way and with any material that he 
may think proper, at the expense of the Contractor. The Engineer may 
also, if he anticipates occurrence of any subsidence, employ persons to 
give him timely notice of the necessity of making good the same, and the 
expenses on this account shall be charged to the Contractor. 
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Measurement and Payment 
Payment of refilling shall be made on Cubic meter basis. 
 
Removing Surplus earth and disposing it within city limit including 
spreading as directed by Engineer In-Charge. (Up to 15 km) (with 
carting) 
After Refilling the pipe / chamber trenches by the excavated stuff is 15 cm 
thick layer, including ramming, watering and consolidating up to possible 
extent as specified in excavation & refilling item, the surplus stuff shall be 
disposed off at the following sites as directed within the prescribed limits of 
Notification as directed by the engineering in charge. 
1. Beside Kotharia Police Station near Stone Quarry 
2. All Quarry areas of Raiya Smart City 
3. TP Scheme No.10, FP-87, Dhebar Road (South), Atika Area, Nr. PGVCL 

Office 
4. TP Scheme No.23, FP-23, Nr. IOC Godown, Morbi Road 
5. TP reservation plot at Samrat industrial Area, Bh. ST Workshop  
6. TP Scheme No.9, FP-5, Nr. Raiyadhar Garbage Station 
7. TP Scheme No.20, FP-35, Bh. Pradhuman Green 
8. TP Scheme No.28 (Mavdi), FP-46/A, Nr. GETCO Circle 
9. TP Scheme No.12, FP-38/A and 39/B, Nr. Lijjat Papad, Kothariya Nationla 

Highway 
 
If the contractor fails to dispose the excavated stuff as specified, penalty will 
be imposed by Rajkot Municipal Corporation as per the Notification for C&D 
waste. 
 
The excavated material of black cotton soil and other useful materials should be 
stacked at the location specified by the engineer in charge. 

 
 
If the contractor fails to dispose the excavated stuff as specified, penalty will be 
imposed by Rajkot Municipal Corporation as per the Notification for C&D 
waste. 

 
After refilling surplus earth shall have to carted by the contractor within 
specified limit including loading transporting unloading spreading 

 
The payment will be made on cu.mt. basis of completed item. 

 
 
 
 
Item No.13, 15 and 17: 
Providing & Supplying K-7 Ductile Iron Pipes with internal cement 
mortar lining and external Zinc coating with finishing layer of Bitumen; 
manufactured, tested and duly marked in strict accordance with and 
confirming to IS: 8329/2000 (as per latest amendment); suitable for 
push-on Jointing, along-with one number Rubber Gaskets for each 
length of pipe (EPDM Gasket as per IS: 5382/1985 
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(i) 100 mm to 200 mm Diameter 
 
Note: Wherever International Standards or Indian standards / specifications 
are mentioned, their equivalent or higher standards / specifications are also 
acceptable Supply and Delivery of Ductile Iron Pipe as per IS:8329-2000 or 
its latest revision or amendments if any including jointing material as EPDM 
ring as per IS 5382- 1985 and ISO: 4633-1996 or its latest revision or 
amendments if any Standards 
 
The following standards, specifications and codes are part of this 
specification. In all cases, the latest revision of the including all applicable 
official amendments and revisions shall be referred to. In case of 
discrepancy between this specification and those referred to herein, this 
specification shall govern. 
 ISO: 10803-1997 Design method for ductile iron pipes 
 IS:8329-2000 Centrifugally Cast (spun) ductile iron pressure pipes 

for water, gas and sewage 
 ISO:2531-1991 Ductile iron pipes, fittings and accessories for 

pressure pipelines. 
 ISO:4179-1985 Ductile iron pipes for pressure and non pressure-

Centrifugal 
 cement mortar lining - General requirements. 
 IS:8112 Specification for 43 Grade ordinary Portland cement. 
 BS:3416 Bitumen based coatings for cold application, suitable for use 

in contact with potable water. 
 ISO:8179-1995 Ductile iron pipes-External coating-Part-1 Metallic Zinc 

with finishing layer. 
 IS:638 Sheet rubber jointing and rubber insertion jointing. 
 ISO:4633-1996 Rubber seals-Joint rings. 
 IS:5382-1985 Specification for Rubber sealing rings for gas mains, water 
 mains and sewers. 
 AWWA C600 Installation of ductile iron water mains and their 

appurtenances. 
 

1.0 Internal Diameter: 
The nominal values of the internal diameters of pipe, expressed 
in millimeters are approximately equal to the number indicating 
their nominal sizes DN. 

2.0 Length: 
The working length of socket and spigot pipes shall be 5 m ,5.5 m, 
or 6 metres. 

3.0 Thickness: 
The wall thickness of pipe 'e' in mm shall be calculated as a function of 
the nominal diameter by the following equation with minimum of 5 mm 
e = K(0.5 + 0.001 DN) 
where : e = wall thickness in mm, DN = the nominal diameter, K = 
the whole number coefficient 

4.0 EPDM Rubber Gasket: 
Rubber Gasket shall be suitably for Push-on-Joint. 
The spigot ends shall be suitably chamfered or rounded off to 
facilitate smooth entry of pipe in the socket fitted with the rubber 
gasket Rubber Gasket shall confirm to IS 5382-1985 and ISO : 4633-



 

35 

 

1996 its latest revision or amendments if any 
5.0 Sampling Criteria: 

Sampling criteria for various tests, unless specified in IS 8329-2000, 
shall be as laid down in IS 11606. Mechanical test, Brinell Hardness 
test, Hydrostatic test etc are shall be as per IS 8329-2000 

6.0 Tolerances on External Diameter: 
The nominal external diameter (DE) of the spigot end of socket and 
spigot pipes and when measured circumferentially using a diameter 
tape shall confirm to the requirements specified as follow. The 
positive tolerance is +1 mm and applies to all thickness classes of 
pipes. The maximum negative tolerance of the external diameter are 
specified as follow: 

 
 

DN 
 

Nominal 
Positive 

Tolerance 
Negative 
Tolerance 

80 98 +1 -2.2 
100 118 +1 -2.8 
125 144 +1 -2.8 
150 170 +1 -2.9 
200 222 +1 -3.0 
250 274 +1 -3.1 
300 326 +1 -3.3 
350 378 +1 -3.4 
400 429 +1 -3.5 
450 480 +1 -3.6 
500 532 +1 -3.8 
600 635 +1 -4.0 

7.0 Tolerance on Ovality: 
Pipes shall be as far as possible circular internally and externally. 
The tolerance for out-or- roundness of the socket and spigot ends is 
given below: 

Nominal 
Diameter in 

mm 

Allowable Difference 
Between Minor Axis 

and DE in mm 
80 to 300 1.0 
350 to 600 1.75 

700 2.0 
750 to 800 2.4 
900 to 1000 3.5 

8.0 Tolerance in thickness 
The tolerance on wall thickness (e) and the flange thickness (b) of 
the pipes shall be as below: 
 
 

Dimensions Tolerance in mm 
Wall thickness (e) - (1.3 + 0.001 DN )1) 

Flange thickness (b) + (2+0.05b) & - (2+0.05b) 
9.0 Coating 

Pipe shall be delivered internally and externally coate 
External Coating: Pipe shall be metallic zinc coated and after that it 
shall be given a finishing layer of bituminous paint as per IS - 8329-
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2000 Zinc coating shall comply with IS:8329/EN 545/ ISO 8179. 
Only molten zinc spray coating shall be acceptable. The average 
mass of sprayed metal shall not be less than 130 g/sqm with a local 
minimum of 110 g/sqm. 
Bitumen overcoat shall be of normal thickness of 70 microns 
unless otherwise specifie It shall be a cold applied compound 
complying with the requirements of BS 3416 Type II suitable for 
tropical climates factory applied preferably through an automatic 
process. Damaged areas of coating shal be repainted on site after 
removing any remaining loose coating and wire brushing any rusted 
areas of pipe. 
Internal lining: Internaly pipe shall be Portland Cement mortar lined 
(as per IS - 8329-2000). The mortar shall contain by mass at least 
one part of cement to 3.5 part of san All pipes and fittings shall be 
internally lined with cement mortar using high speed centrifugal 
process in accordance with IWO 4179/IS 8329. Cement mortar 
lining shall be applied at the pipe manufacturing shop in conformity 
with the aforesaid standards. No admixtures n the mortar shall be 
used without the approval of the Engineer. The sand to cement 
proportion of sand if justified by the sieve analysis. 
Pipe lining shall be inspected on site and any damage or defective 
areas shall be made good to the satisfaction of the Engineer. 
Lining shall be uniform in thickness all along the pipe. The 
minimum thickness of factory applied cement mortar lining shall 
be as per IS: 8329 Annex-B or ISO 4179. This is given below. 

Nominal Pipe Size 
(mm) 

Nominal lining 
thickness 

Up to 300 3
350-600 5
700-1200 6
1400-2000 9

10.0 Joint 
Jointing of DI pipes and fittings shall be push-on type Push-on-joints 
The Contractor shall source the push-on-joint gaskets only from 
the pipe manufactures. In turn the pipe manufacturer shall supply 
at least 10% additional quantity of gaskets over and above the 
requirement to the Contractor at no extra cost. 
The gasket used for joints shall be suitable for natural and purified 
water conveyance. In jointing DI pipes and fittings, the Contractor 
shall take into account the manufacturer’s recommendations as to 
the methods and equipments to be used in assembling the joints. 
In particular the Contractor shall ensure that the spigot end of the 
pipe to be jointed is smooth and has been properly chamfered, so 
that once the rubber ring is correctly positioned before the joint is 
made, does not get damaged by friction or sharp edges of the 
spigot Chamfer. The rubber rings and the recommend lubricant shall 
be obtained only through the pipe manufacturer. 
Rubber ring bundles form every lot shall carry with them 
manufacturers test certificate for the following mechanical properties. 
1. Hardness 
2. Tensile strength 
3. Compression set 
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4. Accelerated again test 
5. Water absorption test 
6. Stress relaxation test 
Rubber rings shall be clearly labeled in bundles to indicate the type 
of ring, the type of joint, the size of the pipe with which they are to 
be used, the manufacturer’s name and trade mark, the month and 
year of manufacture and the shelf life. 
 

11.0 Testing of Pipe: 
The main test among others to be conducted shall be as per 
IS:8329-2000 or with its latest revision/amendments. 
 

[a] Mechanical Tests 
Mechanical tests shall be carried out during manufacture of pipes as 
specified in the Standards. The frequency and sampling of tests for 
each batch of pipes shall be in accordance with IS 11606-1986. The 
test results so obtained for all the pipes and fittings of different sizes 
shall be submitted to Engineer. The method for tensile tests and 
the minimum tensile strength requirement for pipes and fittings 
shall be as per IS;8329/EN 545 for pipes and IS:9523/EN 545 for 
fittings. 

[b] Brinell Hardness Test 
For checking the Brinell hardness the test shall be carried out on the 
test ring or bars cut from the pipes used for the ring test and 
tensile test in accordance with IS:1500. The test shall comply 
with the requirements specified in IS:1500/ISO 6506. 

[c] Re-tests 
If any test piece representing a lot fails in the first instance, two 
additional tests shall be made on test pieces selected from two 
other pipes from the same lot. If both the test results satisfy the 
specified requirements the lot shall be accepte Should either of 
these additional test pieces fall to pass the test, the lot shall be liable 
for rejection. 

[d] For hydrostatic test 
At works, the pipes and fittings shall be kept under test pressure as 
specified in the standard for a period of minimum 15 seconds during 
which the pipes shall be struck moderately with a 700 g hammer for 
confirmation of satisfactory soun They shall withstand the pressure 
test without showing any leakage, sweating or other defect of any kin 
The hydrostatic test shall be conducted before surface coating and 
lining. 
 

12.0 Quality Assurance 
The manufacturer shall have a laid down Quality Assurance Plan for 
the manufacture of the products offered which shall be submitted 
along with the tenders. 
 
MARKING : 
The methods of marking all the pipes to be delivered under scope 
of contract shall ensure that all the information will remain 
legible even after transportation, storage in open space etc. In 
general the legible and indelible marking upon the goods shall 
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indicate the followings; 
i) Certification mark on each pipe. 
ii) Manufacturers brand name and/or trademark. 
iii) Purchasers mark as “RMC” be inscribe 
iv) The outside diameter and pressure rating. 
v) Batch number or lot number. 
vi) Inspector’s mark on each pipe 

 
INSPECTION 
Inspection of pipes and specials will be carried out by Executive 
engineer or his representative agency appointed by RMC. All the 
expenditure for inspection shall be borne by the contractor except 
inspection charges if any in case of inspection agency appointed by 
RMC shall be paid by RMC. 
 

PAYMENT 
The payment shall be on RMT basis.  
 

Mode of Payment : Payment restricted to 70% on completion of laying & 
jointing & 30% on giving hydraulic test. Maximum 2.0 km of unlaid pipe line 
will be given at the rate of 70% of tender rate. 
 
 
Item No.19: 
Manufacture, Supply & Delivery of Ductile Iron Flange socket spigot 
bends, tees, reducers or any other specials as per BS-EN-545/1995 
Class-A series K12 suitable for use with l. Pipes manufactured as per 
IS:8329/1994 delivery of specials is to be made to RMC/ OWNER store 
or site of works any where in Gujarat including all taxes, loading, 
unloading, carting. stacking, insurance, inspection charges, octroi etc. 
complete 
A) Manufacture, supply and delivery of Ductile Iron Flange Socket spigot 

bends, tees, reducers or any other specials as per BS-EN-545 / 1995 
class-A series K-12 suitable for use with DI pipes manufactured as per 
IS 8329/1994 delivery of specials is to be made to site of works 
including all taxes, loading, unloading, carting, stacking, insurance, 
inspection charges, Octroi etc. complete with internal cement mortar 
lining with EPDM rubber gaskets. 

B) Manufacture, supply and delivery of flanges, Tee, bends, tail piece, 
reducers, 
air valve raiser pipes or any other specials suitable for use with DI 
pipes and delivery of specials is to be made to site of works anywhere in 
Gujarat including all taxes, loading, unloading, carting, stacking, 
insurance, inspection charges, Octroi etc. complete. 

C) Manufacture, supply and delivery of CID joints with Rubber Rings of 
Standard 
quality or any other specials suitable for use with I. pipes and 
delivery of specials is to be made to site of works anywhere in Gujarat 
including all taxes, loading, unloading, carting, stacking, insurance, 
inspection charges, Octroi etc. complete 

D) DI Specials with all types of diameters suitable of K9 grade pipes with 
inner 
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cement mortal lining. The necessary DI Specials required during the 
lowering & lying of Ductile Iron Pipe shall be supplied by the agency 
and shall be as per standard specification. 

E) It shall be of best quality as per requirement Rate shall be including 
loading, 

F)  unloading, carting, insurance and labour charge etc. complete. 
 

PAYMENT 
The payment shall be made on kg. basis. 
 

Mode of Payment : Payment restricted to 70 % on completion of laying & 
jointing & 30% on giving hydraulic test. 
 
 
Item No.20: 
Ductile Iron fittings like, bends, tees, reducers or any other specials as 
per IS-9523-2000 (as per latest amendment) use with D.I.Pipes 
manufactured as per IS:8329/1994 (With external bitumen & zink 
coating & internal cement mortar lning) - Flanegd Ended 
 
D. I. Specials / fittings :- 
 
SPECIFICATION : 
Supply of DI Specials, K-7 with ISI marked, conforming to IS 9523/2000 
& BSEN:545/1995 or relevant or as per requirement, suitable for jointing 
150mm to 600mm dia. DI Pipes shall 
have the following : 
 
D)  EXTERNAL COATING : 
 
1. Metallic Zinc with finishing layer of bituminous as per Annexure ‘A’ of IS: 

9523/2000. 
2. Zinc rich paint with finishing layer of bituminous as per Annexure ’A’ of IS: 

9523/2000. 
3. Bituminous paint as per Annexure ‘C’ of IS: 9523/2000. 
 
E)  INTERNAL LINING : 
1.   Portland  Cement  (with  or  without  additives)  mortar  as  per  Annexure  –  ‘B’  

of  IS:9523/2000. 
2.   Cement Mortar with Coal coat as per Annexure ‘B’ of IS 9523/2000. 
3.   Bituminous paint as per Annexure ‘C’ of IS: 9523/2000. 
 
F)  METALURGY & MICRO STRUCTURE : 
 
The metal used for manufacture of D.I. fittings as per IS : 9523-2000 shall 
conform to the appropriate grade as specified in IS : 1865-2005. 
 
D.I. Fittings shall contain a Stub (as cast), minimum length -15mm x dia.- 10 
mm., which at the time of Inspection can be cut at random to  carry out  
Metallographic test to ascertain minimum 80% Graphite No dularity as per 
Clause – 9.1 of  IS : 1865-2005, in the form - V or VI as per IS : 7754-2003. 
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D)  MANUFACTURING & VERIFICATION: 
All the DI fittings and specials shall conform to IS: 9523/2000 and shall be 
manufactured at well equipped foundries. 
 
The QAP for the DI fittings shall include inspection of above two by Department’s 
(/)senior technical representatives and shall necessarily require formal approval 
before manufacturing clearance. 
 
 
Mode of Payment : Payment restricted to 100 % on completion of laying 
& jointing and giving flow test. No Payment for unlaid specials will be 
made. And there will be no responsibility of RMC for pending/unlaid 
specials after the completion of work.  
 
Item No.14, 16 and 18: 
Lowering, laying and jointing  D. I. K-7 Pipes of various classes with CI / 
MS specials of following diameters in proper position, grade and 
alignment as directed by Engineer-in-charge including  transportation to 
site of work,labour, giving flow testing as per IS code etc complete. 
 
The pipes & joints shall be procured, supplied by the Contractor at work 
site at his own cost. Every care shall be taken in carting them to site. 
During transportation any damage shall be occurring to pipes for fittings 
the replacement of pipes given by the contractor at his own cost. 
 
The trenches shall be well leveled so that pipes are laid evenly among 
them. The pipes shall be fixed within two rubber rings to be supplied by 
department at the place shown in schedule A, if directed by the Engineer-
in-charge or mentioned in item of schedule B. The specification for titan 
joints i.e. Rubber Rings shall be as per details specification material 
section. 
The contractor shall make his own arrangement for obtaining permission 
for storing & stacking of pipes etc. from land boards whether they are 
Government, Municipal Local Bodies or Private land owner. 
Every pipes before lowering into the trenches shall be got checked and 
thoroughly cleaned and the beds of the trenches shall be properly graded 
and leveled as required on the line, without any claim for extra cost 
whether it is require The pipe shall be carefully lowered into the trenches 
with the help of a suitable type of chain pulley blocks, which shall first be 
approved by the Engineer-in-Charge. Each pipe shall be properly jacked 
and the spigot perfectly fixed into the socket. No jointing operation shall be 
started unless the gradients levels are approved by the Engineer-in-Charge 
or his representatives. 
 
The pipes shall be laid complete in centerline ranged accurately by means 
of a string attached to both marked center of site rails and no deviation 
shall be permissible without the permission of Engineer-in-Charge. The 
pipe shall be laid in reasonably dry trenches and no circumstances on 
slushy bedding. 
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The pipes shall be brushed before lowering any laying or remove any soil 
or dirt etc. that may have accumulate 
 
The inside socket and outside of the spigot-shall be carefully cleane The 
pipe shall be lowered carefully with socket and toward and the flow of 
water or up till or as directed and spigot and should be carefully inserted 
into the socket and the space shall be filled with the joint. 
 
TESTING OF WATER PIPES: 
 
After each section of the pipeline has been completed it shall be tested for 
water tightness before being covere The contractor shall at his own cost fill 
up water in pipe line and given necessary flow test section by section and 
the pipe line shall stand the pressure which shall stand the pressure 
which shall exceed the working pressure by  
 
(a) 50% of the highest pressure in the section. 
(b) 30m whichever is less without showing any leakage or sweating  
anywhere in the pipes joints specials valves etc. it any defect are found the 
contractor shall be made good the same at his own cost. 
 
Any leaking joints shall be made good and above test pressure in to be 
lowered gradually after satisfactory test is & over. 
 
RMC/ OWNER will not be able to provide water for testing of the pipelines & 
water containers of the project. This shall have to be managed by the 
contractor at his costs and risk. 
 
The flow test shall be given again if considered necessary by the Executive 
Engineer or his representative to show that no further leakages or sweating 
is there. The contractor shall have to make necessary arrangements for 
water testing as well as plugging the opening of pipes etc. as directed 
without claiming any extra cost. The pipelines shall be kept filled with 
water for a work lines shall be kept filled with water for a week or till it is 
situated for testing is done. 
 
If the pipe lines are laid in detached sanctioned & not in continuous length 
due to any reasons such as non-availability of specials or due to obstacle 
etc. The contractor shall see that no end of pipes length is kept open-ends 
are immediately covered up either by suitable blank flange or cap slug or 
by means of double layer gunny bags clothes tied properly by mild steel 
wire without any claim for extra- cost. The rate shall be per meter of pipe 
line laid including all specials and fitting jointly etc. Cutting and waste shall 
not be paid separately. The length shall be measured not on the straight 
line and curves along the center line over the pipe and specials correct up 
to 1 cm. 
 
Method Of Measurement Of Pipes: 
The measurement shall be recorded in running meter of pipe length laid 
along center line or axis of pipe line..  
 
No payment shall be made for overlaps etc. 
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The payment shall be paid after completion of whole item as mentioned in 
price bid on Running Meter basis. 
 
Mode of Payment: Payment restricted to 70 % on completion of laying & 
jointing & flow test. 
 
 
 
 
Addl/Asst. Engineer  Dy.Ex.Engineer           CITY ENGINEER 
   R.M.C.          R.M.C.            R.M.C. 
 
 
Signature of Contractor 
 
 
 
 



 

43 

 

ADDITIONAL CONDITIONS 
 
1.  The contractor shall have to provide his own level instrument for this 

work. 
 
2.  Lowering, laying and jointing works of all the pipelines shall have to be 

carried out by using Sight Rails and Boning Staves. 
 
3.  Work is required to be carried out in residential area where all the 

services like water supply, sullage water pipeline, telephone / electric 
cable are existing. Under the circumstances, prior to starting the work 
agency shall have to excavate the trenches manually for up to 1 mt. 
depth. During the course of execution, all the services shall have to be 
maintained by the agency and any damage to any services or property, 
the agency shall have to get it repair at their cost. 

 
4.  For excavation of trench, use of JCB machine will not be permitted 

directly on the top surface of the roa After excavation up to minimum 
1.00 mt. depth from road surface or existing ground level, same shall 
have to be carried out manually or by using Breaker and after locating 
underground services like; water supply pipeline, water connection lines, 
pipe gutters, telephone cables, electric cables etc., and thereafter upon 
taking the prior approval of the Engineer-In-Charge, the excavation can 
be carried out by using JCB machine. 

 
5.  Rajkot Municipal Corporation shall recommend to the competent 

authority to give Controlled Blasting License to the contractor for 
carrying out excavation in hard rock. In case of blasting license not 
permissible from the competent authority in some places then 
excavation is to be done by using wedges and hammers, chiseling, 
breakers, pneumatic tools, etc. Also in case where blasting license is 
permitted but even then if there is no possibility of carrying out the 
blasting for whatsoever reason, the excavation is to be done by using 
Wedges and hammers, chiseling, breakers, pneumatic tools etc. No extra 
payment shall be made for excavation to be carried out in any of the 
above mentioned both the situations. 

 
6.  Excavation in soft rock and hard rock shall have to be carried out only by 

Chiseling, Breaker (pneumatic tools) etc., as far as possible. If 
excavation is not possible in terms of above and if excavation is required 
to be carried out with the help of blasting then the same shall have to be 
carried out only after taking prior approval and necessary license for 
blasting from the competent authority. 

 
7.  In case of excavation not possible manually or by chiseling in certain 

place(s) as well as if blasting is also not possible due to various reasons 
i.e. to avoid damage to nearby water pipeline, pipe gutter, telephone 
cables / Duct, Raw houses / week buildings / narrow street etc., then the 
excavation by blasting will not be permitte Under these circumstances, 
excavation shall have to be carried out only by Breaker (pneumatic 
tools) as per the instructions of the Engineer-In- Charge. No extra 
payment will be made for such type of excavation done by using 
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Breaker. The rate for excavation shall be paid as per the rate of related 
item mentioned in Schedule-B. 

 
8.  The safety of the trenches is the prime important factor. Along the 

trenches on both the side, a hump of excavated stuff of minimum height 
3 to 5 ft shall have to be provided till the work is got complete However, 
where there is no defined road, in such area, the fencing/ lighting etc., 
requires to be provided as per clause 1.1.15. Sign Board shall have to be 
provided at required locations, so that there will not be any fatal 
accident. 

 
9.  Regarding the width of excavation, as (a) it is difficult to carry out the 

vertical trench excavation, (b) possibility of sliding the soil, and (c) 
uneven excavation trench width in case of blasting. In this connection, 
for every 1.5 mt lift if there is less width upto 5 cm at the bottom then 
the top width of excavated trench, it shall be considered as per the 
specified trench width or actual trench width carried out at the ground 
level by the contractor whichever is less. If excavation is carried out 
more than the specified width then the payment will be made only for 
the specified width of excavation. For mode of measurement for 
excavation, the width of excavation will be considered as given at the 
time of line out by engineer-in-charge or actual width done whichever is 
less. 

 
10.  The pipes shall be with ISI mark whereas that of manhole frame and 

cover shall be confirming to relevant IS. 
 
11.  After entering into an agreement, the agency shall have to finalize the 

agency for supply of the material like pipes, manhole / house connection 
chamber frame and covers etc., and the name of manufacturer / supplier 
should immediately be informed to Rajkot Municipal Corporation so that 
Rajkot Municipal Corporation can also expedite the manufacturer / 
supplier for the material. If necessary, Rajkot Municipal Corporation will 
visit and inspect the factory. During the inspection, if Rajkot Municipal 
Corporation is not satisfied then the contractor shall have to procure the 
material from other manufacturer(s). 

 
12.  While the work in progress, there is possibility of change in drainage line 

routes according to the site conditions. Under these circumstances, the 
contractor shall have to carry out the work accordingly, for which, no 
extra payment shall be made in such situations. Over and above, the 
decision of Engineer-in-charge for change in drainage line routes shall be 
final and binding to the contractor. 

 
13.  The quantity of various items mentioned in the schedule-B is liable to 

increase or decrease up to any extent. Under the circumstances, the 
contractor shall have to carry out the work accordingly without any rate 
escalation. Rajkot Municipal Corporation will not entertain any dispute in 
this regar 

 
14.  In excavation, the decision regarding classification of strata shall rest 

with the Engineer-In-Charge and his decision in this regards shall be 
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final and binding to the Contractor. 
 
15.  The rates are inclusive of dewatering, if require 
 
16.  Regarding water supply for hydro / flow testing, necessary water, power, 

labour etc. required for the necessary test shall be arranged by the 
contractor at his own cost. 

17.  During construction activity, proper care must be taken for labour safety 
and must follow the provisions of the Labour Laws. 

18.  Testing of the material like; Brick, Sand, Aggregate etc. should have to 
be tested periodically as suggested by the engineer- in-charge at 
Government approved material testing Laboratory and testing charges 
for the same has to be borne by the contractor. 

 
19.  In case of any ambiguity found in specifications / drawings etc. the 

engineer-in-charge is empowered to take necessary decision for 
rectification and same shall be final and binding to the contractor. 

 
20.  The contractor shall have to get registered under ESI (Employer's State 

Insurance) 
 
21.  Act and obtain ESI Registration number if the number of workers are 10 

Nos. or more. Also, the agency shall have to give all the benefits to the 
workers as available under the ESI Act. The agency should follow all the 
rules and regulations of ESI Act as per prevailing norms. 

 
22.  The contractor will be responsible to avail P F Code as per the prevailing 

Circular of Government for the employees on work. The required 
documents regarding deduction of P F shall have to be submitted by the 
contractor to the competent authority. 

23.  For this project works Third Party Inspection (TPI) is mandatory.  The 
TPI agency will be appointed by Rajkot Municipal Corporation and 
remittance of charges @ 0.70% of contract value for the same is to 
be borne by the agency, which will be deducted from the contractor's 
bill. 

24.   Rajkot Municipal Corporation at its discretion employs services of PMC   /   
Third   party inspection agency for quality control. The contractor shall 
fulfill the entire requirement related to quality control as instructed by 
TPI / RMC at no extra cost. 

25.  The restoration work for the excavation done is to be carried out 
immediately as per the instructions of engineer in charge. The excess 
material shall have to be disposed with no extra cost at the site specified 
by engineer-in-charge. 

26.  Agency intending to carry out excavation has to will be able to carry 
out excavation / digging only after prior intimation through “Call 
before U Dig” mobile application. 

 
 
    CITY ENGINEER 

Rajkot Municipal Corporation 
Signature of Contractor 
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BILL OF QUANTITIES AND PRICE 
 
The Bill of quantities consists of following sections : 
 
CIVIL WORKS: 
 
Civil works requires following: 
 
Excavation of Trenches 
 Providing, supplying, lowering, laying, jointing, testing and 

commissioning of various dia. distribution & street service DI pipeline 
with DI Specials network as per the detailed specifications shown in Vol-
II. 

 Bedding for pipes with selected murrum 
 Support of piping system, Thrust blocks of RCC in various concrete etc. 
 Refilling the pipeline trenches with proper ramming 
 All required necessary items as directed by engineer in charge. 

The bill of quantities forms the most important part of the e-tender 
documents. The supply, lowering laying jointing, erection testing and 
commissioning of pipeline which form a part of total works are indicated in 
the schedules separated include in the documents. The e-tendering 
contractors shall price of this document. 

 
Performance testing and commissioning: 

 
The bill of quantities, general conditions of contractor and the specifications 
which from an integral part of this contractor shall be read in conjugation. 

 
The bill of quantities, general conditions of contractor and the specifications 
which from an integral part of this contractor shall be read in conjugation. 

 
Payment for different items shall be paid on % ( percentage) above or below 
quoted by the contractor online in the given price bid. However for any extra 
items to be carried out with permission of engineer in charge rates will be 
decided by the Rajkot Municipal Corporation as per GC-70 wherever not 
specified in the tender. 

 
Whenever manufacturer is separate and contractor for lowering, laying, 
joining and testing is separate, the principal contractor shall enter in to an 
agreement with DI pipes & DI Specials manufacturer for satisfactory 
manufacturing as per the relevant code of practice, testing, transporting, 
stacking & testing after laying at site as per RMC requirement. 
 


