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MESSAGE

It is a matter of great pleasure that the Public Health Engineering
Department is introducing the Quality Assurance & Quality Control
Manual. | hope this manual will prove useful for engineers and
employees of the Department.

| am confident, it will help in improving overall quality standards
of works to be carried out in the projects/ schemes of the Department.

| would like to appreciate the team of PHED for this initiative to
bring this Manual for the first time. | congratulate Public Health
Engineering Department officials for their efforts and am confident that
they will rise to the occasion and deliver works of high quality for the
citizens of Rajasthan.

Tgw'hﬂolﬂrk:!‘m:

(Or. B.D. Kallay —
Minister, PHED, Rajasthan
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FOREWORD

| would like to congratulate the PHED officials, for preparing and
bringing cut a Quality Assurance & Quality Confrol Manual. Itis always
a priarity of the Government to maintain utmost quality in the works of
water supply schemes and projects.

| am sure that the departmental engineers will certainly benefit
from this Manual. | urge all PHED officials not to leave any stone
unturned in the process of maintaining high quality standards in the
works of the Department, Quality control i3 going to be very vital in all
waorks being undertaken under Jal Jeevan Mission too,

Audhamak fonk

Sudhansh Pant 2 ’I?-'r il
Additional Chief Secretary,
FPHED&GWD, Rajasthan.
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PREFACE

This Quality Assurance and Quality Control (QA&QC) Manual has been
prepared with the objective of putting in place a comprehensive, consistent
and commaon system to maintain quality standards during implementation
of PHED projects/schemes. The Manual covers the overall quality assurance
system and the field level quality control procedures for various stages of
projects/schemes.

The QA&QC Manual includes tests and inspections for different materials
and works. The acceptance/rejection limits have to be assessed in relation
to the standards and specifications as incorporated in the
schemes/projects/procurement contracts. If there are any differences
between the tests and other quality control procedures described in the
Manual and those stipulated in the schemes/projects/procurernent
contracts docurments and specifications, the later shall prevail.

Iwould like to extend my sincere thanks to the Group of engineers, all chief
Engineers, QC wing team and all those who rendered their contributions
through suggestions.

Obviously Manual of this kind is not a anetime affair. It has to evolve and
grow with experience and the new challenges in future. Therefare to keep
the relevance of the utility of this document up to date, the users may kindly
send their cormments/suggestions to the Chief Engineer (Quality Contral),

=

R.C. Mishra
Chief Engineer {Quality Contral)
PHED, Rajasthan
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IMPORTANT NOTES FOR USE OF QUALITY MANUAL

1. The QA&QC Manual does not attempt to suggest technical specifications as these
are part of relevant Contract document and shall be followed as such,

2. Quality Assurance & Quality Control (QA&QC) Manual provides only guidelines for
supervision of construction project/scheme and to ensure quality of material being
procured and utilized in the department.

3. QA&QC Manual need to be read & interpreted with relevant IS Codes or relevant
International standardicode in case Indian standards are nol available. In case of
any contradiction, the praovisions of relevant IS codes/International Standards/Codes
shall prevail,

4, If a particular 15 code is revised/amendediupgraded, then different parameters &
process provided herein with reference to that IS Code shall be adopted from the
revisedfamended/upgraded IS code.

5. If requirement of any particular contract document is stringent than mentioned
herein, then the requirement as per contract document shall be adopted &
implemented.

6. The Users are requested to bring in nofice of Quality Control Wing of any error
discrepancy in the document or any suggestion for improvement of this Manual at
following address:

Chief Engineer,
Quuality Control,
Public Health Engineering Department,
2, Jal Bhawan, Jacob Road, Jaipur

Or E-Mail with subject "QAQC Manual: Suggestions” to
E-Mail ;: cegc.phedi@rajasthan.gov.in
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ABBREVIATIONS

Asbestos cement

Bureou of indian standord
Bill of gquontities

Degree Celsius temperature
Communication and capacity development unit
Cost iron

Lentimeter

Cubic meter

Clegr water reservair
Digmeter

Executive Engineer

Fully covered

Figure

Golvanized corrugated
Galvanized iron
Government of Rojosthon
Goverament

High density poly ethylene
Human resources development
indign Standard Institution
Inspection test plan

Junior Engineer

Kilagrom

Kilo Litre

Kilo meter

Meter

Manufacturer Certificate
Milliliter
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5. No AEbreviation Description
29. mim Millimeter
30, m? Cubic meter
31 MEE Monitoring and Evaluation
32 MC Not covered
33 Mo, Number
34, OHSR Overhead service reservoir
35, D&M Operation and Maintenance.
36, PC Partiaily covered
37. PHED Public Health Engineering Department
38, PVLC Poly vingl chlaride
39, PWD Public works department
40, Qsc Quality Surveiliance and control
41, oafQcC Cuality assuronce Quality Control
42, AP Quality assuronce plan
43. QCF Quality control format
44, QC-mM Quality control of material
45, Qc-p Quality contrel Process
46, acw Quality Control Wing
47, as Quality system
48, RCC Reinforced cement concrete
43, Re /Rs Rupee / Rupees
0. SE Superintending Engineer
51, s Tane
52 TOR Terms aof reference
53 T Thermo-mechanically treated
54, TP Third Party
55, WOMES Water quality monitaring & surveillance

56. WTP Water Treatment Plant
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CHAPTER 1. INTRODUCTION

This Quality Assurance & Quality Control Manual is prepared for the use of Public Health
Engineering Department, Rajasthan. It is based on Various Cuality Assurance practices,
PWD specifications, requirement of the tender document for test of materials,
Field/laboratory testing and relevant IS codes etc. This will provide a base document
outlining policy, procedure, responsibilities, compliance acceptance  criteria and
documentation for carrying out tasks related to inspection, testing and reporting an various
materials, items involved for the satisfactory completion of the work. In all cases howewver,
it is important to understand that the contract documents including the technical
specifications are the basis for execution of the construction. Cluality Assurance Quality
Control (28/0C) Manual provides a guide line for supervision of construction project and to
ensure quality of material being procurad and utilized in the department.

A OASOC Manual establishes a standard guideline for enabling supervisory staff to check
different activities of construction in respect of technical spedfications. Quality assurance
plan serve as a road map to supervisary staff to ensure quality of project/Scheme works/
materials procured in the departrent.

1.1 BACK GROUND

Government of Rajasthan has undertaken implementation of multi town, multi village
water supply projects/water supply schemes involving combination of components e.g.
Raw water intake, Pumping stations, Transmission mains, Reservoirs, Water treatment
plants, Clear water reservoirs, Transfer and distribution pipe networks, GLR's, ESR's, SCADA,
ete.

The Projects/schemes are unigue in its nature and complexity, characterized by its spread
across. In addition to this, department procures a large amount of material for schemes/
Q&M of schemes. In view of this complexity, it is essential and important to put in place a
comprehensive, consistent, and common system for guality assurance and control during
implementation, This document has been prepared with this purpose in mind.

1.2, QUALITY DEFINITION

Quality is the totality of features and characteristics of a product for service that baars on
its ability to satisfy the projects/Schemes functional requirements. The guality of output is
always agreed upon between the supplier and the client (In project/Scheme works,
Contractor and the employer, respectively), and the quality objective is to achieve zero
defects with best quality of the project/Scheme works, This is possible only by ensuring
quality control at every stage during progress of construction.
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Quality is conformity to standards and requirements to achieve excellence. The following
are some definitions pertaining to quality and how to achieve it.

+  Quality Assurance [QA):

The planned and systematic actions and implementations necessary to provide adeguate
confidence that the work will satisfy quality requirements.

«  Quality control (QC):

The operational technigues or a system of maintaining standards by reviewing, checking,
Inspecting and testing.

+  Quality System (Q5):

A zet of documented processes, which seek to provide satisfaction that the projectfscheme
outputs will fulfill all the requirements for which it is being planned. The Quality System
should fully incorporate the organization, human resources, materials, equipment,
processes, inspections, testing and other parameters of the project/scheme. A key element
af 05 is the QA/QC Manual.

«  Quality Surveillance:

This normally covers twa aspects.

o At the projectfscheme level, a review iz required to ensure that the guality
practices are implemented and documented to ensure in relation to the gquality
systenm,

o At the contract package level, inspection and testing is required to ensure that the
wiorks executed meet the required guality standards.

1.3.  QA/QC MANUAL

This QA/QC Manual focuses on the implementation activities of the projects/schemes
following contract award, primarily on supervision and guality control of construction
works.  The QA/QC Manual is intended to be used as guide line for supervision of
construction activities, primarily by the field staff of the PHED.

It will provide a base outline towards, procedure, responsibilities, compliance acceptance
criteria and documentation for carrying out inspection, testing and reporting on various
materials, items involved for the satisfactory execution of the project/scheme work. In all
cases, somehow, it is most important to understand that the technical specifications as
specified in the contract document [ agreement are the guidelines for any construction
activity.

The OASQC Manual for the Construction activity does not attempt to suggest technical
specifications, since these are stated in the contract documents. Its aim is to ensure that
the works are executed as per specifications to achieve best results.

Test results shall be interpreted as applicable for individual package/contract, in
accordance with the technical specifications as specified in the conditions of contract.




PHED, Rajasthan

QA & QT Manual

1.3.1. Key Parameters of Quality Assurance

Quality system involves the various key tools which are generally practiced in the field for
Quality Assurance System. The well designed quality assurance system will provide
confidence that the project/scheme outputs will fulfill all the requirements for which it is
being planned. The quality assurance system should have the following basic parameters.

Site documents

Mandatary and optional testing
Availability of fleld laboratories
Manufacturing test certificates
Departmental team inspections
Random inspections by QC wing
Checklist guide for works

Site inspections

Post guality testing of finished works
Post-delivery inspection of materials at divisional stores) work sites
Quality certification

honthiy reporting and review meetings




CHAPTER 2.
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CHAPTER 2. ORGANISATION, RESPONSIBILITIES AND
AUTHORITIES

Thiz section of the QA/C Manual describes the organizational arrangements for
projects/schemes/material procurement implementation and outlines the responsibilities
of each organization,

2.1. PROJECT /SCHEME IMPLEMENTATION ARRANGEMENTS

1. Additional Chief Secretary/Principal Secretary, PHED is administrative Chief of PHED.
Department has  Chief Engineers, Additional Chief Engineers, Superintending Engineers,
Executive Engineers, Assistant Engineers, and Junior Engineers for projectfscheme
planning, supervision of projects/schemes and O&M of schemes/projects in the state.

Water supply facilities are implemented by the PHED through CE/ACE/SE/EE/AE & IE in the
Rural & Urban areas. Department haz the primary responsibility for planning and
implementing all the project/scheme components in time, within cost estimates and to the
quality standards specified in the contract documents within their respective areas,

2. Quality Contral Wing has now been created in the department for random guality
inspection of different activities of construction during progress of water supply
scheme, project work and random post-delivery inspection of materials at work sites [/
divisional stores.

3. The details of the individual responsibilities of each wing related to various activities are
laid down as below to avoid any misunderstanding. The list of responsibilities as
enumerated below may all not appear to be of direct bearing on the guality, do contribute
ta clarity of responsibility and hence help organize the works better. This is only to
facilitate smooth functioning and i not meant in any way to dilute the responsibilities and
autheority various wings have in their respective jurisdiction.

z2, RESPONSIBILITIES OF KEY ORGANISATION /AUTHORITY

Table 2.1 identifies the responsibilities of each organization/Authority’'s to avoid any
misunderstanding.
Table: 2.1 Responsibilities of Key Organizations/ Authority Levels

Activities Linit

1 CONTRACT ADMINISTRATION AND OVERALL SUPERVISION
11 Administration and management of Management PHED
contracts  including  interpretations  of AControctar

technical specifications.
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L2z

13

1.4

15

1.7

1.9

1.10

112

113

116

2,00
2.1

Activities

Drawings and designs Submission

Review
and Approvals

Provide layouts [ levels for works, Checking Primary
of levels and layouts. Secondary
Adeguacy of the input such  as Primary

material, labour, equipment with reference

1o technical requirement. ecoudary
Material register Documentation
Review
hiaintain work site in neat, orderly and safe Primary
Manner. Secondary
Minimize inconveniences to the public. Primary
Secondary
Continuous on sites supervision Primary
during construction and ensuring safety, Secondary
Monitoring of progress, cempletion of work Primary
within time, find cauwse of delay, remedial Secondary
MEASUrEs
Fulfilling all contractual obligation, Primary
proper storage of materials, regulations,
contract conditions, specifications and
instructions. Secondary
Ensuring that site order book Is properly Primary
maintained.
Secondary
Test records and results are available for Primary
review and assessment.
Secondary
Preparation of drawing of completed works. Primary
Secondary
Developing and implementing  efficient Primary
O&M procedures and practices for
:;np:::fj:heme infrastructure, if Secondiry
QUALITY ASSURANCE AND INSPECTIONS
Provide effective supervision of the works Primary

inorder to ensure the quality and conformity
with the standards and specifications

Linit

Controctor

PHED

Contractor
PHED
Contractor

PHED

Contractor

PHED
Cantractor
PHED
Contractor
FHED
Cantractor
PHED
Cantractar
PHED

Contractor

PHED

Contractor

PHED
Contractor

PHED

Cantractor
PHED
Contracior

PHED

Controctor
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Activities Linit
prescribed in the contract. Secondary PHED
2.2 Inspect all work sites regularly to ensure Primary Contractor

that the work iz being implemented in
accordance with the approved standards and

that the guality control procedures set forth Secondary FHED
under the contract are followed.
2.3 Take zamples and test independently Primary Contractor
testing wherever considered necessary.
Ensure that proper records of the tests
ED
conducted are maintained. g .
2.4 Inspect interim work as reguired to accept Primary PHED
or reject completion stages before
permitting the contractor to proceed with
d Contracto
further works. it i E
2.5 Inspect the completed works ensuring that Frimary Contractor
any defects in materials ar
'.'..'Qrkmanship are properly identified in a Secondary I PHED
timely manner.
2.6 Conduct  monthly  inspections and PHED
site coordination meetings for all works to
review the owverall progress and quality of
the works.
2.7 If any work iem or construction materlal is PHED

sub-standard or unacceptable, deduct such
work of supply of materlal frem the
progress payment or defer payment until
the contractor rectifies the deficlencies,

2.8 Following expiration of the Maintenance PHED
Period/defect liability period, inspecting
the works, identifying any defects in
materials or workmanship, issuing the
Maintenance Certificate and releasing the
security  deposit  after  satisfactory
correction of all defects;

2.9 Post-delivery inspection of material at PHED
divisional stores/ worksites Le. different
type of pipes, submersible pump sets, CID
Joints, Rubber rings, any other item used
for PHED schemes/projects.

Contractors  are responsible  for the execution of the works in conformance  with the
requirements of the contract documents.
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2.3. GENERAL RESPONSIBILITIES OF CONTRACTOR

As applicable for different nature of contracts, Contractors are responsible without
prejudice to contracts provisions for providing but not limited to:

+ All necessary plant, labour, equipment and construction materials to be used in the
works;

= Al plant, equipment, materials and labour for temporary and auxiliary works;

= Al equipment and components to be installed or incorporated in the warks;

+ Transportation and storage facilities for all materials and eguipment.

= (Office and accommodation for staff and labour;

* Sanitation facilities at the site; and

* Al necessary staff and equipment for testing and guality control.

= Fulfilling safety requirements at site as per contract

*  Meeting contractual obligations regarding labour insurance |, labour welfare etc

Contractors are responsible for executing and completing the works in accordance with the
specified standards and specifications, within the contractual time allowed, and within the
contract price for these works. On water supply SPR contracts, contractors are also
responsible for preparing final design & drawing documents and obtaining their approval.

2.4, CONTRACTOR'S QA / QC DUTIES

The contractor’s OA/0C duties are summarized in Table: 2.2. Apart from these other
duties shall be performed as per the contract documents or directed by the Engineer In
Charge, it is essential to keep certain documents at site for making a permanent record of
each and every itemn related to the projectsfschemes. Such items may Include tests
conducted at site, test certificates, instructions issued to contractor, record of drawings
issued to the contractor, inventory of the material at site. All such site documents play an
important role not only in assuring the guality of the work, but also in making the
project/scheme management comparatively easier. All these documents with a definite
identification number have been listed in Chapter - 3,

Tabla: 2.2 List of Contractor's QA/QC Duties

Activityfitem Contractor’s QASQC Duties

Designs/Drawings for s Maintain design / drowing register ot site

contract *  Keep approved drowings ot site with eporoval letter,
which shail be legible and laminated

*  Use only approved drawings for construction
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Activity/ltem Contractor's QA/QC Duties

* ntimate PHED the details, date of completion with
Tt -’ahomttm.- pusd reguisite manufocturers’ ond calibration certificeates
egquipment, if of equipment.
applicable *  Maintoin the equipment in good condltion and
calibrate as necessary
& Prepare comprehensive QAP for all the major equipment
and other egquipment os reguired by Contract Agreement &
Quality Assurance get approval fram relevant authority.
Plan (QAP) for = Eoch QAP shall carry references of relevant 15/ internatiaral
Eguipment Codes
= Fach QAP shall carry references of relfevant paragrephs of
Contract Agreement

&  There shall be no overwriting/cutting in the opproved QAP

= Enter receipts in material register
+  Materigls fo be tested anly in approved lobarotories
«  Prepore concrete mix proportions as per weight os
required by contract and submit test results to PHED for
approval.
Materiel receipts *  Take test samples in presence of PHED representative
®  Perform material tests
*  Submit test reports to PHED with monthly reports and
Maintain test log
Keep ofl Equipment & apparatuses in Feld Lok calibroted
and functional ond provide quorterly report on calibration
to EIC

Materials testing

Entries to be made In material register of site
Tag ond record all refected motertals
Rejected materials ¢ intimate PHED in writing the proposed date of remaval
of material from site and confirm after removal
Materiol consumption #  Enter daily consumption of moterials in material
register and indicate balance quantity
e ntimate PHED the details, date of mobilization along

with requisite insurance certificate

Maintain equipment in good working condition

Intimate breckdawn of construction equipment

e ntimate PHED In wriling when construction is going to
commence and what activities are propased to be
undertaken

« intimate PHED In advance when critical works, such
as concreting, embankment, paving, pipeline laying and
fointing, testing, etc., would be undertoken, olong with
the test certificates of the moterials proposed to be used
in these works. No critical ectivity shall start unless the
moterial is tested, Certificotes are verified ond approved
by the Engineer-in-charge ar their representotives.

# To provide any other necessary Q4/0C requirement.

Construction equipment

Construction




PHED, Rajasthan 04 & OC Manual

Activity/ltem Contractor's QA/0QC Duties

Daily work progress * To maintain in daily fog.

 ntimate PHED In writing the proposed date of removal
fram site and canfirm after removal.

Rejected work items *  Rectify defective work ond inwvite PHED for re-inspection.
Inspection of Engineer *  Take instructions in Site Order Book,
* Intimate PHED regarding complilance.
Progress scheduling *  Prepare and maintain project/scheme schedules and
and control undertoke  wark In accordance  with  approved
schedule.
Raporting #  Prepore and submit Monthly Progress Reports and

other reports s per contractual requirements.

Maintain the following records on Site/Controctor’s
Officesloboratory & keep it updated.
= Maoterig! Register
* 5ite Order Book
=  Hindrance Register
+  Approved Construction Drowings
= Test Reports
Records » Site Laboratory Record
= Permissions lssued by Departments
= Copies of Monthly Progress Reports
= Non-conforming item recard
= Any other records such as photographic evidence of tests
conducted in lob as specified in the Contract andfor as
instructed by the Engineer

Workmanship All the work executed against the controct shall be of good
warkmanship.

) . All the Debris showld be disposed of properly after completion of
Dispasol of Delrls construction waork.

2.5. QUALITY CONTROL BY DEPARTMENTAL ENGINEERS DURING
INSPECTION

The tenders are on item rate, percentage rate, lump sum etc basis and all the material is
procured by the contractor or provided by department, hence to have a proper quality
contral and to improve the guality of work, the departmental engineers at various level
will ensure the key parameters of guality assurance during inspections as per Table 2.3.
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5. No

Table: 2.3 Quality Control by Departmental Engineers during Inspection

Key parameters of Quality

AEN/IEN

1.1
1.2
1.3
14
1.5
1.6
1.7
18

21
2.2
2.3
2.4

4.1
4.2

4.3

4.4
4.5
4.6
4.7
4.8
4.9

4.10

Control

ENSURE UPKEEPING OF SITE
DOCUMENTS

Site Order book

Material Register

Concrete pour Record

Test Record

Design and Drawing Record
Mon-Conforming Item Record
Cube test record

Hindrance Register

WITNESS MANDATORY
TESTING

Concrete (Slump, Cube test)
Steel bars

Hydro testing of pipeline
Water for construction

AVAILABIUTY OF FIELD LAB
EQUIPMENTS

REVIEW MANUFACTURING
CERTIFICATES

Cement

Steel for Reinforcement and
structural steel

Gl Pipe / G| Fittings/ PVC /M5
SO HDPE/S GRP and any other

pipes
Flow measuring devices

Control Panel

Lightening arrestor

Level indicator and controllers,

Chilorine/ Bleaching

All types of pipe
appurtenances

Pumps and cables

v ¥ i
v v ¥
o ¥ ¥
v v 4
= i v
v ¥ -
¥ ¥ v
¥ v v
o ¥ ¥
v
W W ¥
a v
As per contract conditions
¥ ¥
3 W v
¥ W ¥
s v v
2 v '
I v v
- v
¥ ¢ v
v ¥
¥ ¥
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Key parameters of Quality

Control
4.11 Any other itern as per - - '
agreement
5 DEPARTMEMTAL TEAM
INSPECTION i3
required)
51 D1, €1, FVC, M5, v v
HOPE/MDPE/GRP, RCC pipes &
pipes of any other material
and valves
52 Pumps, Motors & cables v ol
53 Electric Panels, SCADA, b ' 5
Switchyard, Reservoirs
& FILL-IN CHECK LIST FOR
WORKS (If required)
&1 Tube well -
6.2 Laying and jointing of pipeline, -
Back filling, Hydro testing
6.3 Pump & machinery of Tube - v
well
6.4 Disinfacting plant W ¥
55 Pump House - V' td
&6 Development of Head works - ol v
6.7 OHSR/CW.R/ . v '
GLSR/GLR/RWR
6.8 Water treatrment plant ¥ *
6.9 Control panel for 3 phase - ¥ ¥
pump & motar
6.10 Centrifugal pump and motor - v v
.11 Any other item as per contract - - v
agresment
CE ACE SE EE AE
T PERIODICAL SITE ¥ W ¥ ¥ v
INSPECTIOMNS
g POST QUALITY INSPECTION - - 2 o o
OF FINISHED WORKS
4 RANDOM POST DELIVERY . - - ¥ V'
INSPECTION OF MATERIALS
AT STORES/ WORKSITES !
10 QUALITY CERTIFICATION - - - ¥ v
11 MOMTHLY REPORTING AND E ¥ o v o,
REVIEW
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MEETINGS

2.6. THIRD PARTY AND CONSTRUCTION SUPERVISION

CONSULTANTS

Department may engage a Third-Party Inspection agency or depute departmental agencies

for factory/on-site inspection, sampling/testing of material to carry out these tasks on

behalf of the departmeant. Similarly, department may also engage Construction Supervision

Consuftants for supervision of construction work, All agencies such as TPl agencies,

Construction Supervision Consultants etc shall be considered as representatives of

Engineer-in-charge and shall have authority to perform duties as assigned to them in their

respective work orders. Contractar shall provide all assistance & facllities to such agencies

as required to be provided to department.

The engineer-in-charge shall inform the contractor at the earliest in writing of such

agencies and their duties.

At the minimum, Contractor shall provide all assistance and cooperation to such agencies

as follows;

& (Contractor shall provide unhindered access to sites, stores, laboratories, tools &
equipment, labour to such agencies

# Contractor shall provide access to all related records such as factory inspections,
manufacturers certificates, test report, calibration certificates etc to such agencies.,

»  Contractor shall provide all assistance in inspection, sampling, packing, transportation,
testing of samples from sites/stores etc.

2.7, DUTIES & RESPONSIBILITIES OF QUALITY CONTROL WING:

Officers of QC Wing shall carry out the inspection of Divisional stores/ ongoing works
randomly. The concept of Random sampling has been adopted to have an external review
of quality of works executed. The samples may also be collected as per direction of CE {QC),
PHED.
Following are the duties and responsibilities of QC wing:
* Framing guidelines for Quality Control & Quality Assurance in the department,
revisions in QARCC Manual ete.
* Random post-delivery inspection for test check of materials and select samples for
testing in approved laboratories.
* Physical inspection of the works under execution for guality and workmanship.
Conveying the findings to concerning CE/ACE along with concerned EIC.
* Review of site documentation and contractor compliance.
+ Sample verification of test reports and guality certificates.
* Review of issues, constraints and lacunae in quality system implementation.
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* In case of post-delivery inspection of material, the concerned competent authority
shall be intimated along with findings in writing to take necessary action.
+ On receipt of report of rectification done, QC wing can re-check, randomily.
& sample inspection Quality Field inspection report is available at Appendix D,

2.8, ACCOUNTABILITY MATRICES FOR VARIOUS CONSTRUCTION
ACTIVITIES

The responsibilities for inspection of works at different levels by departmental officers
shall be as per the APPENDIX-F-1: ORDER Mo, 25528-827 DATED: 30-11-2010 REG.INSPECTOMN
NORMS OF DEPTT and APPENDIX-F-2: Order No 2439-2563 Dated 16-08-2013 regarding
authority providing consent before approval.

Quality assurance is a process control and not the inspection of final construction. The EIC
has to ensure that the Cuwality must be consistent throughout,
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CHAPTER 3. DESIGN CONTROL

This section outlines the design preparation and review processes and presents basic
design review criteria. The design and drawing preparation responsibilities vary depending
on the contract but in general it shall be as follows:

The designs & drawings shall be prepared and submitted by the contractor. The contractor
shall submit these design/drawings to EIC. The EIC shall got these designs/drawings
thoroughly checked.

Design control requirements are ocutlined below,

3.1. Design Preparation Process

Designg shall be prepared in accordance with the requirements of the Project, and
applicable design standards and criteria, codes, specifications, and methodology. Final
designs prepared by contractors shall be based on the preliminary designs concept
prepared by department and tender drawings.

For design calculations performed by computer, the EIC shall verify design inputs and check
outputs for reasonableness and compliance to reguirements. Calculations prepared by
hand shall be rechecked, The EIC shall check the prepared designs and documents for
completeness, correctness and legibility.

Design documents and calculations shall be reviewed by EIC to ensure that the design
method is acceptable and in accordance with the contractual design criteria, codes and
standards, that the inputs are correct and the outputs reasonable.

Drawings will generally be prepared by computer aided design methods, As with design
calculations, the EIC shall check drawings for completeness, correctness, legibility and
conformance to the design calculations, design standards, codes and specifications.

Design documents, caleulations and drawings shall be signed and dated by the draftsman (if
applicable), the design engineer, and the reviewing representative of EIC And Englneer In
charge should sign the same.

3.2, Design checking Review Process

The EIC or his representative, who reviews the design/drawing, shall examine the design
documents, and if he has comments, prepare comment sheets and mark up a copy of the
documents. If designs need to be reviewed by more than one person or agency, the
primary reviewer shall consider the comments of other reviewers, discuss them as needed,
and incarporate them into the marked up copy of the document.
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Each design document and drawing shall be reviewed for compliance with contract
requirements and specifications, applicable standards, codes and criteria. If the reviewer
questions the accuracy of calculations or dimensions established by the contractor/
designer, he shall ask the Contractor/designer to verify them but shall not change them
himself,

THE EIC will provide a certificate for checking, reviewing & recommending or approving the
design for approval as per competence.

The authority providing consent before approval shall be as per Letter No 2439-2563 dated
16-08-2013 as provided at Annexure F-2.

3.3. Design Review Checklist

A basic design review checklist is as follows:
*  Check document revision number and revision dates (if applicable).

s« Check that the contractor/designer has signed each page of the document and
designing agency has put up its seal on documents.

« \erify the list of reference drawings and sources of special information and, as
necessary, refer to the listed documents.

» Check the general notes for clarity and completeness.

s Review contract plans, specifications, addenda and all approved change orders, and
check that the document complies with them.

# Check the accuracy and completeness of a representative set of calculations.
«  Consider the aspect of constructability,
* Annotate the drawing, specification, addendum or other document as appropriate.

« Specific items to be checked depend on the type of facility being designed.
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CHAPTER 4. DOCUMENT CONTROL PROCEDURES

It is essential to keep certain documents at site for making a permanent record of each and
every itern related to the project/scheme. Such items may include tests conducted at site,
test certificates, instruction issued to contractor, record of drawings issued to the
contractor, inventory of the material at site. All such site documents play an important role
not only in assuring the quality of the work, but also in making the total management of the
project/scheme comparatively easier. All these documents with a unique identification
number have been listed in the end of Chapters as Appendix C.

Document control is an art for transmittal, receipt, recording, processing filing and retrieval
of documents, and to ensure comman format. The most important decuments for QASQC
are final design documents, test reports and instructions. Document control procedures,
including guidelines for correspondence control, are outlined below.

An important part of the Contractor/Junior Engineer/ Assistant Engineer’s work as regards
to OASQC procedures is to keep adeguate records, These records enable an appraisal to be
made at any time of the progress of work, they form the basis of fixing an accurate
assessment in monitoring the contractor's work, they enable all material to be ordered in
proper time, they enable the designers to be assured that the assumptions made for
design purposes are valid, they assist in the solving of new design problems that may
arise during construction, and they form a source of information on the subsequent
behavior of the completed works.,

4.1, SITE ORDER BOOK

The contractor shall be responsible for a site order book, in triplicate, at the site of work at
all time, and this shall be open for inspection by authorized representative of PHED. The
site order book has two primary purposes to record day to day Instructions given to the
contractor and the contractor's compliance with these instructions, and to record the
inspections and expectations of work completion stages along with issuing approvals to the
contractor to proceed with the next stage of constructions,

As noted above the status of the contractor’s compliance with instructions issued is
ta be summarized in the site order book, Format No. C/QRF-1 of Appendix € and reviewed
monthly by the PHED and during the periodic random checks. In cases where the
contractor has failed to comply with the instructions the reasons therefore shall be
determingd and necessary remedial action required to be taken.

The Site Order Book shall be numbered and certified by AE/IE for such numbering at start
of book.

4.2, MATERIAL CONTROL
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All the materials procured for the construction activities of the scheme as required in the
contract agreement shall be entered in the material register by the contractor and
shall be apen for inspection by all the engineers of PHED.

The report of input materials will be recorded in the Material Register in the form of
ledger, using Format Mo CfQRF-2 of Appendix C. This document shall provide owerall
information of materials requirement, consumed and balances on that date.

4.3. DAILY PROGRESS REPORT

Daily Progress Report is an essential Document for complete monitoring of the
progress of work. It concentrates on extracting the information for the work completed
during the day, how many men were engaged on each part of the project/scheme, details
of the delays, and other related and pertinent issues. Report shall be maintained by
contractor as per format Mo CfQRF-3 of Appendix C,

4.4, Concrete Pour Record

It is desirable to follow concrete pour card method, This is a methed by which the
cantractor has to maintain record of all concreting work in a card form in accordance with
the contractual provisions glving salient features of concrete mix proportions, water
cement ratio, test to be carried out such as slump test, cube strength test. It shall be
maintained by contractor as per Format Mo CVYQRF-4 of Appendix-C.

4.5. TEST REPORT CONTROL

All the tests and field checks are to be carried out as per the applicable gquality control
raguirements, If tests are to be carried out by the contractor at site lab, he will designate
an experienced Laboratory-in-charge who attains proper knowledge about testing of
materials {Laboratory-in-charge should preferably be a civil engineer) and should be
authorized to sign test reports for him. EIC or his representative shall keep close watch on
calibration status of all measuring equipment & apparatuses. The witnessing officer will
sign the reports and put his name and designation. The test record shall be maintained by
the contractor using the format No C/QRF-5 of Appendix C. The contractor shall maintain
all test records properly.

Tha test reports shall be submitted by the contractor to the EIC in each month.

4.6, DESIGN & DRAWING CONTROL

All the designs and drawings shall be submitted by contractor and approved by PHED. After
approval the same be provided to the contractor will be recorded in the Design/Drawing
register using Format Mo C/QRF-6 of Appendix C. Any change in design or drawing from

time to time shall also be recorded in it.
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AL every working site, the contractor shall ensure that all related drawings are available at
site and to comply following;

= Only approved drawings shall be used for construction work. There shall be no
overwriting an the approved drawings. If there is any overwrlting, it must carry
initials of approving authority.

= Al drawings shall be of discernible & legible,
+ Al drawings shall be laminated

& Al drawing shall accompany with the approval letter.

+.7. NON-CONFORMING ITEM RECORD

Any  material found non-conforming (Material deviating from the approved standards) by
PHED, the Non- Confarmance Report (NCR) abaut the work will be issued by the EIC, using
Format No CfQRF-T of Appendix C. In case of the defects of works for which notice has
been given to the contractor and if he failed to correct the defects in a specified time the
Engineer- in- charge will take suitable action against contractor as per provisions of
Contract Agreement.

4.8, HINDRANCE REGISTER

During the execution of works, all hindrances in execution of the works shall be recorded in
Hindrance register, which shall be maintained as per current PWFAR, and signed by
representative of PHED and contractor.

Period of Hindrance of execution of work with detailed reasons of hindrance shall be
maintained in the Hindrance register. The Hindrance register shall be issued by the
authaority executing the agreement and shall be numbered..

This register shall always be available for review for inspecting authorities. The register
shall be maintained in Format No CfQRF-8 of Appendix-C.

4.9. OTHER RECORDS

Other records as per item 491 to 4.9.3 are also required as per site requirement and
direction of EIC, which shall be maintained by Contractor/lunior Engineer/assistant
Engineer. This will provide healthy information about the project/scheme as and when
required.

4.9.1. Pipe Laying Record

Where long pipelines are laid it is wsual to produce a pipe-laying record book which

itemizes in sequence the laying of pipe and fitting which has been laid.
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Water pipe line should have a detail of type of pipe, size of pipe, type of joint, bedding
condition, offset from the permanent nearby permanent objects specials, depth of
cover, results of pressure testing, details of appurtenances and ancillary structures should
be recorded,

The pipe laying record shall be maintained in format provided at A/TR-20.

4.9.2. Completion Record and Drawings

As built records are very important and consist of pictorial records (the Record Drawings,
etc} of all the work as completed, showing the whereabouts regarding dimensions of
all parts as they exist at completion, together with factual descriptions of their origin,
operation and their performance under test.

The work on record drawings should contimnue throughout the contract, a special set of
contract drawings being provided on which the Contractorflunior Engineer/Assistant
Engineer marks cut all deviations from the original design from time to time, where
extensive alterations are encountered, or where preliminary surveys are made, completely
new record drawings will have to be made.

Where pipes are laid underground special care must be taken to chart the course of these
pipes accurately, marking valve and stopcock positions and hydrants. The only way to get a
really permanent record of the positions of such wvalves, etc, is to measure the
distance from buildings and ‘tie-in' by two or more measurements, Measuring from
frontages, or from kerb lines or road centre’s, gives only transitory information, as these
reference lines may later be altered in position.

4.9.3. Other Quality Record

The contractor shall maintain all other guality control record and keep it ready for
inspection by department’s representative as detailed below;

= Factory Inspection Reports

&  Manufacturers certificates

= Quarry, Make approval letters

« Approved Quality Assurance Plans (QAPs) of material, equipment, tools etc

= Design Mix Reparts

# Geotechnical investigation reports

s Tests reports for samples got tested from external laboratories

4.10. TRACKING OF INSTRUCTIONS

During the process of construction, different agencies are expected to conduct site
wisits and instruct the contractor to ensure quality and timely construction within the
costs to the extent possible. The multiplicity of agencies is a special feature of the
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Project/scheme. Hence there may be some ambiguity in the instruction flow if these
are not transmitted and recorded properly.

All the instructions to the contractor shall flow through the EIC or its representatives of
PHED. The instructions are of the following types:

1. All instructions related to the contract administration including approval of the
cantract variation orders, time extensions, notices related to rate of progress etc,

2. The instructions regarding quality, testing, monitoring and work scheduling can be
issued by the PHED.,

3. Instructions issued during site visits or inspections which are normally recorded in
the contractor's Site Order Book and

4. Instructions issued during review meetings in the form of minutes,
letters, etc.

&ll instructions noted abowve are to be recorded by the contractor in the Instruction Log.
Instructions also include notices of rejection of work inspected because it was found to
be non-conforming to reguirements and which has to be redone or rectified.
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CHAPTER 5. CONSTRUCTION QUALITY CONTROL

This section provides an overview of construction quality control activities, including testing
and site inspection. Materials control requirements are presented in detail here while
specific testing and inspection reguirements for each category of works are presented in
Chapters & to 9 of this Manual.

2.1, INTRODUCTION

Construction Cuality Control [COC) is intended to provide a comprehensive, comman and
consistent framewaork for quality contral across various contract types, COC comprisas two
main elements of quality control:
+ Testing
* Inspections
Testing control covers the type of tests to be carried out, frequency of testing and stage of
testing.
Inspection control covers the timing of inspections, what to be inspected and the
inspection procedures. COC should be affected at five stages:
& Input Materials and Equipment Companents
In-process Activities
Stage Completion

» Interfacing to other components andfor projects
& Final completion
The contractor is responsible for informing EIC giving sufficient notice time so that they

can witness the tests.

5.2, TESTING

Various field tests on materials and works are required to be carried out by the
contractor during construction.

5.2.1. Field Laboratory

& well-equipped and properly operating field test laboratory is an important feature of
quality assurance plan, The Contractor shall have to establish a well-equipped laboratory
for every work order if cost of civil work components {excluding pipe, valves & EMI works
cost) in the work order is equal or more than Rs 100.00 lacs. A comprehensive list showing
testing equipment / Apparatuses/ Instruments required in site laboratory is presented in
Table 5.1. All equipment/apparatusas/instruments shall be maintained in field laboratory
considering the construction work under the contract. Any other Equipment/
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Apparatuses/ Instruments required as per requirement of work and contract, or not
required beyond this list may be added or deleted from this list with prior permission of
Engineer-in-Charge.

Table: 5.1 List of Equipment/ Apparatuses/ Instruments For Fleld Laboratory

Particulars

i Cube Testing Machine - Digital - 2000 kN

2 | Cube Testing Machine - Hand Operated - 1000 kN

3 Concrete Cube Moulds 15cmx 15 cmx 15 cm

d . Slump Testing Apparatus

5 | Plumb of suitable weight to check Verticality of stagging
& . Vibrating Platform

7 | Cement Mortar Cube Moulds 10 cm x 10 cm x 10 cm

8 Elongation Gauge

9 | Flakiness Gauge

10 Aggregate Impact Value Test Apparatus

11 | Standard Test Sieves (200 mm Dia, Brass) 2.0 mm, 1.17 mm, 425 micron, 212 micren,

20 micron

12 Standard Test Sieves (200 mm Dia, Brass) 4.75 mm, 2.36 mm, 1. 18 mm, 600 micron,
300 micron, 150 micron, 75 micron

13 Standard Test Sleves (450 mm Dia, GI) 45 mm, 25 mm, 20 mm, 16 mm, 12.5 mm,
11.2 mm, 10 mm, 6.3 mm, 4.75 mm

14 | PWC Jar Cylinder, 1000 mi

15 PV Jar Cylinder, 500 ml

16 | PVC Jar Cylinder, 100 ml

17 Electric Hot Air Oven

18 Dry Bulk Density Apparatus (Sand pouring cylinder, tray, can etc) complete

19 Core Cutter Apparatus 10 om dia, 10415 em helght complete with dolly, Hammer etc

20 Rapid Moisture Testing Apparatus

21 Digital Vernler Caliper - Inside Outside - LC - 0.01 mm

22 Digital Thermometer

23 Measuring Tape 30 meters

24 Digital Screw Gauge

25 First Ajd Box

26 [ Balance 20 kg capaéitll' self indicating type

7 Electronic balance & kg capacity - LC- 0.5 gm

28 | Pie Ga uge

5| Hydrostatic Testing Apparatus

30 | Calibrated Pressure Gauge

31 | Root Gap Gauge

32 ‘Weld Gauge

EE| Digital Tong Tester

34 Portable Temperature measuring Equipment
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Particulars

35 _ Humination measuring equipment

36 Portable Tachometer

37 Ultrasonic gauge for thickness measurement of coating, lining and M5/DI plates
The contractor shall set-up, if required, the site laboratory within 15 days or the period
specifled in contract agreement after getting letter to proceed/ or as per instructions of
Contract Agreement and inform the EIC for conducting Inspections. Laboratory equipment
shall be properly calibrated, and certificates and its updating as and when reguired should
be kept at the laboratory for review by PHED as necessary, Specialized tests at outside
laborataries shall only be undertaken with the prier approval of the PHED,

5.2.2. Tests in Field Laboratory & Test Records

Tests should be performed in accordance with the contract documents. All test samples
should be preserved in a sealed container, with proper identification numbers, test log
reference, test date, and other applicable infermation. These samples must be stored at
contractor’s officeflaboratory by the contractor.

The contractor shall maintain proper test record for all tests conducted in field laboratory.
Contractor shall submit a copy of all test record to Department on monthly basis.

Sample Formats for different test to be conducted at field lab or at sites are provided at
Annexure = A,

5.2.3. Specialized Tests

In addition to tests performed an site, the contractor is responsible for specialized tests
which are performed at approved laboratories, and for factory Inspections and tests
performed by manufacturers or third parties during the manufacturing of wvarious
materials and equipment components, as stipulated in the contract documents.

5.3. INSPECTIONS OF SITES

Regular Inspections of sites must be carried out to ensure that the construction
activities and construction materials conform to the relevant standards.

5.3.1. Periodical Inspection for Quality

Officars/ Engineer of PHED shall carry out periodic quality inspections during in- process,
stage completion, interfacing and final completion, and during all critical activities
component wise as per the following examples in Table 5.2;
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Table: 5.2 List of suggested Activities Component Wise

Sl No. Component Suggested Activities
1 Pipe line ¢ Completion of excavotion Trenches for Pipe
laping
* Laoying ond jointing of pipes in correct
aligrment,

¢ Pressurefleakoge Testing of pipeling
*  Bockfilling in fowers ond watering, Disposal of
surplus earth & debris, site cleaning & dressing.
2 OHSR/OWR/GLSR/RWR # (Centering and shuttering for R.C.C. works
*  Verticality checking by the use of plumb of
suitable weight
*  Placing of reinforcing stee!
*  Concrete mixing, vibrating and pouring
e Testing for waber tightness

*  Curing
3 Electro Mechanical e installation of electrical and mechanical
egquipment such as Pump & Machinery and
Disinfecting units ete.

*  Testing, frial runs and commissioning
of electro- mechanical equipment
and plants
4 Tube Well e DOrilling
e Lowering of Assembly
®  Verticality Test
5 Pump House ' *  Morfor pmpm-tmn in Brick masonry
* Centering and shuttering for B.C.C works
¢ Plocing of reinforcing steel
* Concrete mixing, vibrating and pouring

*  Curing
& Water Treatment Plant with units »  Mortor proportion
as; #  Centering and shuttering for R.C.C works
i. Intake works and inlet ¢ Placing of reinfarcing steel
channel e Concrete mixing, pouring and vibrating
ii. fta:alégle v.‘.'hLI:'Iﬂ ISEdi;‘mﬁl.‘atiUn e Curing
ank Flash Mixer : : 2
Clariflocculators v Sraingofjaeecmens
i, Wash Water Tark * LDPE sheets
iv. Filter beds ¢ Water tightness
w. Clear water tank ¢ Hydrowlic losses

#  Efficiency of plant

The PHED shall also inspect the materials certified by manufacturers, materials and
equipment components upon delivery to the site. The contractor shall give advance notice
to the PHED when critical  activities are proposed or major equipment items are to be
delivered. On completion of one stage of the construction and before proceeding to
the next stage the engineer in charge of PHED shall inspect and certify the quality of the
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works completed before granting approval for the next stage of the works to start.
The final inspection shall encompass tests on completion and trial runs, The certification
of guality will be based on the documents and the periodic site visits,

5.3.2. Random Sampling

The concept of Random sampling has been adopted to have an external review of quality of
works executed. The random sampling should be conducted by the QC Wing / PHED
Officers following the procedure detailed out in this document.

5.4, CHECKLIST GUIDE FOR WORKS

All the works has to be executed as per specifications given In the agreement. For checking
of these works check list are designed and the sample formats are given in Appendix B.

5.5. QUALITY CERTIFICATION

PHED officers shall be responsible to certify that the items included in the Contractors
interim payment certificate satisfy the required quality of works and are acceptable with
regard to the specifications and standards prescribed under the contract before the
running bill is passed for payment. A format of this guality certification 15 included in
Appendix-8, as format B/CL-12.
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CHAPTER 6. CONTROL OF MATERIALS AND
EQUIPMENT

This section on control of materials and equipment gives an overview of control
requirements for construction materials and eguipment including field testing,
manufacturer's certification, departmental team inspection for materials, efficiency of
equipment and calibration of equipment.

6.1. GENERAL

General Control and approval of construction materials and equipment to be incorporated
in the works shall be based on the following;

+ Brand for cement, Steel & other structure material, quarry & source of sand and
aggregate, source of water for construction shall be approved by EIC. In case of
any change, same shall again be got approved by EIC.

+ Manufacturer's certificates and 15 mark for manufactured items indicated in Table
6.3 or as stipulated in the contract;

* Third party inspection, if any, for various items as per contract documents.

6.2, MANDATORY TESTS PERFORMED AT SITE

The material to be tested on site include cement, water, aggregates for concrete, bricks,
stone, soil for embankment etc. For aggregates & soil, the contractor shall obtain the
approval of source ar guarry fram the Engineer-in-Charge. The list of material to be tested
on site s given in table below;

Table 6.1: List of Material to be tested on site

5.Mo. | Material Test Procedure No
1 Cement (to be procured from manufacturer TAS-01
along with test certificates, also to be got tested
at site)
2 Sand TAS-02
3 Water for Construction (can be got tested from TAS-03
approved laboratory)
4 Bricks TAS-04
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S.No. | Material Test Procedure No
5 Size Stone TAS-05
5] Coarse Aggregate for concreting TAS-06
7 Steel (to be procured from manufacturer along
with test certificates. Also to be got tested from
approved laboratory)
Table 6.2: Procedures for Testing Materials on Site
CEMENT TAS-01
5l. Type of Test Test Report Frequency of Test | Timing of Test/
Mo, Format No. Inspection
1 | Mormal consistancy ATR-2 One for each source | On recaipt of
and when called for by | material at site
2 | Fineness ATR-2 the Engimeer | and before
| using as
3 | Setting time — Initial / ATR-2 directed by the
final | Engineer. Tast
cerfificate to ba
4 Compressive strength - AITR-2 produced to the
72 hrs, 168 hrs, 672 hrs. Enginesr bafore
Lse.
For sulphate resistant cement as per 15-12330
QPG 43/53 shall conform to 15 8112/ 12269 and
both 56 and %0 days strength shall be tested.
1
SAND TAS-02
3l. No. Type of Test Test Report | Frequency of Test | Timing of Test!
Format No. Inspection
1 Sieve analysis AMR-3 One test for 15 m” | On receipt at
I i B I | site and test
2 Fineness modulus ATR-3 One test for 15 m® cerdificale to be
| produced to the
3 Deleterious constituents | ATR-3 One test for 15 m* | Englnaer balora
. | usa.
4 Bulking test ATR-3 One test per Source
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WATER FOR CONSTRUCTION WORKS TAS-03
5l. No. Type of Test Test Report | Freguency of Test | Timing of Test/
Format Neo. Inspection
1 Alkalinity and acidity as ATRA1 Once per source of | Before use of
per IS—SBE:’:» supply and whan watar from that
2 Salids ATR-1 called for by the | SOUrCe
_Enginaer
BRICKS TAS-04
Sl Type of Test | Test Report | Frequency of Test ! Timing of Test/
MNa. Format Mo. Inspection
1 Compressive strangth ATR-4 Ona tast per 50,000 On racaipt at
brick r thereof it
2 | Physical properties ATTR-4 L
3 : Wéler aﬁsurpdiﬁn test -NTI.%-d
SIZE STONE TAS-05
Sl Type of Test | Test Report | Frequency of Test | Timing of Test/
Mo. Format No. Inspection
1 Water absorplion lest ATR-5 One last par sourcs O recaeipt at
and when called for | site
2 | Dimension check Lab format | As directed by the '
Enai
3 | Type of rock Lab format | areer

analysis

COARSE AGGREGATE FOR CONCRETE TAS-06
Sl. Type of Test Test Report Frequency of Test ' Timing of Test/
Mo, Format Neo. Inspection
1 | Aggragate Impact or Los | ATR-T One far each source | On recaipt of
Angeles Abrasion Value | ATR-8 of supply and when matarial at site
as per 15-2386 Pan-1V called for by the
2 | Soundness as per Lab Format | Engineer
152386 Part-v'
3 Alkali Aggregate Lab Format
Feactivity as per |3-2386
Part-Iv
4 | Flakiness Index ATR-B
5 | Gradation by wet sieve ATR-B
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COARSE AGGREGATE FOR CONCRETE TAS-06
Sl. Type of Test Test Report Frequency of Test = Timing of Test/
Mo, Format No. Inspection
6 | Water Absorption ATR-5

Whan required, the contractor shall fumish the mix design along with material propertios at
least 13 days in advance.

Test report foermats are included in Appendix A. The reports are to be maintained in 2
bound register, where in 3 copies of report will be prepared, two copies to be submitted
with monthly report to PHED and third copy to be retained by contractor.

6.3. MATERIALS AND EQUIPMENTS CERTIFIED BY MANUFACTURER

Acceptance of certain manufactured materials and equipment components, as stipulated in
the contract, shall be based on test certificates from the manufacturer conforming to 15
and on wvisual inspection. These items shall bear the 15 mark. PHED shall review the
manufacturers’ certificates for coanformance to contract reguirements befare these items
are delivered to the site. Upon their delivery and before their installation or otherwise
incorporation in the works PHED shall inspect the condition of these items. Inspection
criteria shall be decided by PHED. They may decide to have the material additionally
tested in Laboratory. The cost of such tests will be borne by the contractor.

Random post-delivery inspection of materials may be done by OC Wing and sample may be
sent to approved laborataries for testing. If there is report of failure, concerning Enginger-
in-charge (EIC) along with all concerned officers shall be intimated to take action as per
contract agreement and terms & conditions.

The List of material for which the manufacturer's certificates shall be required is as
given in Table 6.3.

Table: 6.3 List of Material and Egquipment Certified by the Manufacturer

Description

e

Cemeant
Steel for Reinforcement and structural steel
Pipe such as Gl , PVC , M5, Cl, HDPE etc. {for building work only)

B

Manhale covers and Footrest
GlfFiber glass sheets AC/
Electrical cables/fans and fixtures
Switches/sockets and boards

Lightening arrestor

R T A
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5. No Description

g, Water Level indicator and controllers.

10. All type of specials such as PVC, Gl, Cl ete, (for building work only]

11. Samitary Fittings

12, Laboratory Equipment

13. Batteries

14, All types of valees such as sluice valve, Air valve etc. (for building
work only)

15. Any ather item as per contract agreement

6.4, MATERIAL AND EQUIPMENTS INSPECTED BY DEPARTMENTAL
TEAM/THIRD PARTY AGENCY AT THE FACTORY

Materials and equipment to be inspected by Departmental Team/Third Party agency vary
from package to package, as stipulated in the contract documents. Departmental
Team/Third Party inspection would normally take place at the factory during or upon
completion of manufacture, Upon delivery and before installation or incorporation in the
works, PHE D/Third Party shall inspect the physical condition of these items and, if
necessary, test them on site. Inspection criteria should be stipulated in the contract
docurnent. Refer to Table 6.4 for a list of materials and equipment suggested for
inspection by PHED.

Table 6.4: Material and Equipment Inspected by Departmental Team/Third Party

at the Factory
5. Mo Description

1. Pipes such as DI, PVC, M5, HDPE, MDPE, RCC, BWSC atc

2. All types of pipes appurtenances Butterfly Valves, Sluice
Valves, Reflux Valves, Air Valves, Control Valves

3. Pumps , Motors, Cables,

4. Switchgears, contral panels, Starters, Transformers, Cable
Trays

5 Flow Measuring Devices

B. Cranes & Lifting tackles

7. Battery Charges, DC Distribution Panel, Bus Duct

8. Motor Contral Centers

4 Capacitors
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10. | Al gther items required and specified in the contract

6.5. MATERIAL AND EQUIPMENTS TEST INSPECTED BY QUALITY
CONTROL WING OF PHED ;

The material and eguipment can be randomly checked by QC Wing or any other officer
designated by department, once it has been reached at the sita/store or divisional stores
i.e. Post-delivery inspection randomly regarding make, size, no. of samples, location.

6.6. Divisional Stores

The divisional officers are responsible for assuring that guality of all the material received in
divisional store/ or sites is as per required standards. All material shall be inspected/ tested
by the officers on receipt of material at divisional store or site. Moreover, all material shall
be stored in divisional store as per recommendations of relevant Indian Standards.

A committee off Executive Engineer and Divisional Accountant was constituted for guality
assurance of material before accepting the same in divisional store issue vide Chief
Engineer (USNRW) Circular Mo HGII (3404)/TPI/10-11/24267-301 dated 19-11-2001 and is
available at Annexure F-5, The inspection shall carry out all the tests reguired by Rate
Contract/Contract Agreement and record the test measurements in separate sheets and
keep this test record safe for any inspection.

To ensure the quality checks, each divisional stare shall keep, at minimum, fallowing test
equipmeant:

* Pipe hydraulic test bench

# Submersible pump test bench

= Digital weighing machine

=  Measuring Tape

+ Digital Screw Gauge

« Digital Vernler Caliper

* Inside & Outside calipers

+ Steel Ruler

« Pjscale

It is of utmost importance to document all quality related document to implement
quality control & quality assurance system, For this purpose, all divisional stores
shall maintain following record;

# Al relevant 15 Codes
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#« Al relevant Contract agreements/rate Contracts,Work Orders
« Calibration certificates of test equipment in divisional store
&  Manufacturers Test Report/certificates of all material received in Divisional store

= All test measurement record for test carried out in divisional store.
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CHAPTER 7. CONTROL OF CIVIL & STRUCTURAL
WORKS AND WATER RETAINING
STRUCTURES

This section of the QA/QC Manual covers the testing of works and the inspection of
workmanship for general civil and structural works. The key elements to be inspected in
these works are concreting, stone masonry, brickwork and finishes, The requirements for
testing and control of materials for these works are outlined in Chapter 6.

7.1. Construction Sequence and Control Flow Charts

Flow charts indicating the construction sequence and control points for cement concrate
and mortar works are shown in Flgure 7.1 and 7.2 respectively.

v Preparatory Works required;

It shall be responsibility of contractor to keep all related works/documents ready at site
before commencement of construction work as summarized below;

A. Machinery
i. Concrete Mixer
il.  \Weigh Batcher
iii.  Vibrators
iv.  Mechanical lifting arrangement [For OHSRs and other structure with Height
more than 6.0 maters)

v.  Water lifting arrangement for curing

B. Safety Equipment
i Helmets
ii. Gloves
ili. Safety Boots
iv.  Safety Nets (For OHSRs & High rise structures)
v. Safety ropes and harnesses

C. Others
i Field laboratory, if required
ii.  Slump Apparatus
iii.  Cube Moulds for Cement Cancrete and Cement Mortar




PHED, Rajasthan 04 & OC Manual

iv.  Water Pit for curing samples
0. Documents
i.  General Arrangement Drawing (legible & laminated) of Structure with
Approval Letter

ii. Structure Design (legible & laminated) of Structure with approval letter

iii. SBC Report

.  Design Mix Report

v.  Manufacturers certificate for Cement & Steel

wi.  Test Certificates of Cement, Water, Coarse Aggregate, Fine aggregate, Steel
For design mix, the field officers are required to fallow the instructions issued by a QC Wing
Circular Mo: Fi)/ACE{QC)/Inspection/18-19/10815-11156 Dated 16-01-2021 (Available at
Appendix F-6).

7.3. Testing of Works

The works to be tested on site include excavation, cement concreting, stone masonry, brick
masonry, finishes etc. All the materials proposed to be used in these works must have been
tested by the contractor and approved by the EIC well in advance of these woarks.

The contractor shall conduct tests as stipulated. The Represantative of Department will
witness required number of the entire test conducted. The contractor shall obtain the
approval of the Department when a particular stage is completed and before proceeding to
the next stage.

The sampling & testing requirement for different works are available in Annexure E,

7.4, Quality Records

all guality related record of any construction site shall be maintained at that site, |If
laboratary is located at a different location then at-least a copy of all guality related
document shall be available at construction site.

i. Concrete Cube Testing reports
ii.  Concrete Slump Test reports
ili.  Cement Mortar Cubes festing repart
Steel, Cement, Fine Aggregate, Coarse aggregate Test Results, as required.
Brick Test Repors
Any other such reportsifrecord required by Engineer-in-charge
All other documents mentioned in Chapter 3 of this manual.

2T

7.5, Inspection Checklists
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Inspection checklists for concreting, stone masonry, and brick masonry work and finishes,
and building services and finishes are presented in Appendix B.
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7.6. Testing of Civil & Structural works

The work ta be tested an site include excavation, cemeant concreting, stone and brick masonry.
All the materials proposed to be used in these works must have been tested by the contractor
and approved by Engineer-in-charge well in advance of these works. The contractor shall
submit the concrete pouring report to the Departmental Engineers as & when concreting is
done, and shall obtain the approval of the Engineer-in-Charge or his representatives when a
particular stage is completed and before proceeding to next stage.

Tests for General civil & structural works are listed in table below. Test procedures are
presented in various tables in this chapter. Test report formats are provided in Appendices.
The contractor shall conduct tests as stipulated.

Table 7.1: List of Tests for General Clvil & Structural Works

Process Material Test Ref No

1 Embankment formation Soilf Earth MTR-01

2 Excavation/backfilling Soilf Earth MTR-02

3 Concreting Steal MTR-03
Cement
Coarse Aggregate
sand
Water
4 Stone Masonry Size Stone MTR-04
Cement
Sand
Water
5 Brick Masonry Bricks MTR-04
Cement
Sand
Water
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T 72 Pr i Test rel Croil f
Embankment Formation MTR-01
él. Typl. nanst . Tu-t Fﬁpnrt” .Fruq.lom:y oE.'.I'esl" . 'fbrl;ing Of:l.'ii-.ﬂ -
Mo, Format No. Inspection
1 Moisture content as per ATR=11 One test for each 250 | In-process
1S-2720 m" of soil
2 Field density test as par ATR-11 5-10 density tests for
I5-2720 each 1000 m*
compacted area, or as
directed by Enginear
3 | Compaction Daily log As per required : While
number of passes _ compacting
Excavation/Backfilling MTR-02
Sl. Type of Test Test Report Fraquancy of Test Timing of Test/
Format Ne. Inspection
MNo.
1 Layout, slopes of Daily log As directed by the After excavation
excavation, benching and Engineer
aver-burden
2 Sub-=0il water, shoring Daily log
and strutting
3 Bottom levels and Daily log
compaction
;1 .Sn.:ul.l ciassil’icailan .ﬁal.h- log
5 Backfilling and compaction | Daily log After backfilling
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Concreting MTR-03
sl Type of Test | TestReport | FrequencyofTest | Timing of Test/
No. Format No. Inspection
1 Compressive strength as ATR-13 ¥ One test for 1-5m® | Test samples to
per 18-516 of concrete be taken while
pouring. Testing

¥ Two tests for 8-15

o i to be done as

specified in
x  Three tests for 16- contract.
30 m” of concrete

¥ Four tests far 371-50
m® + one set every
50 m* of additional

concrete work.
Z | Slump test per 15-1199 ATR-14 Random checks Before pouring
throwghout concreting | concrete
as diractad by the
Engineaer
3 Inspection of steel Draily log Before pouring concrete! Before pouring
reinforcement placement concrete
and bending. and
formwork
4 Concrate Pour Report I C/ORF-4 When pouring I done [ Immediately aﬂel-'
pouring
Mortar MTR-04
. Sl Type of Test Test Report Frequency of Test ' Timing of Test/
Mo, Format MNo. Inspection
1 Compressive strength as | ATR-13 One sampla for every | Test samples o be
per 15-2250 2m’ of mortar subject | taken while before
to & minimum of three | mortaning. Testing to
2 | Consistency as per ATR-15 samples for a day's be done as specified
152250 work in contract,
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s i Scaffolding

All scaffolding shall be as per relevant Indian Standards. Engineer-in-Charge or its
representatives shall ensure safe & proper scaffolding as per site requirement. It is preferable
to use Steel scaffolding in specific conditions.

7.8. CONSTRUCTION OF WATER RETAINING STRUCTURES

In the case of Reinforced Cement Concrete (RCC) water retaining structures, only concrete mis
proportions by weight shall be used. The associated quarry and source of sand and aggregate
shall be approved by Engineer-in-Charge after satisfactory tests of aggregates. Mechanical
mixing with mixtures is mandatory, Mechanical vibrators in sufficient number should be used
for compaction of concrete. Hand compaction or manual compaction is not permitted under
any eircumstances, Adequate mixtures and vibrators, including standby should be available at
site well before the start of concrete work.

Shuttering quality should be of good standard, as approved by the Engineer well before the
fixing of any shuttering, Shuttering should be fixed in such a manner that no slurry or water
seeps through the jointing or box outs, For this plastic tape, Plaster of Paris (FOF), putty
or other suitzable sealants should be used at joints of shuttering.

The concrete should be kept moist throughout 24 hours a day for the specified number of days
for adeguate curing by flooding with water or by putting molst gunny bags. Adequate separate
labour and supervisor should be deployed for curing work, in ensuring that this important
component of the work is satisfactorily conducted.

Table: 7.3 List of Tests for Liguid Retaining Structures

5l Mao. Activity Material Test Ref. Mo.
_ Mame Format No.
1 Concreting Cement ATR-2 QC-LRS-01
Sand ATR-3
Water ATRA1
Coarse ATR-6 to
| Aggregate ATR-9
Steel Lab Format
2 Completion of Liquid Retaining | Stage Completion Test QC-LRS-02
Struciures (Wet Wells, Storage
Reservoirs, Pretreatiment Units,
RCC Open Channels, etc.)
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Table: 7.4 Procedures for Tests for Liguid Retaining Structures

Concreting QC-LRS-01
Sl Type of Test Test Report Fraquency of Test ' Timing of Test/
Me. Format No. Inspection
1 Compressive strength as | ATR-13 w  Onetest for 1-5 m® | Test samples to
per 15-516 of concrete be ls!ken while
®  Twotests for 6-15 | pouring. Tests
m’ of concrete to be done as
»  Three tests for 16- :ﬂpﬁﬁr:sf in the
30 m’ of concrete
x  Four tests for 31-
Som’ + ane set
every 50 m® of
additional
concrete work.
2 Slump test per 1S5-1199 ATR-14 Random checks Bafore pouring
throughout eoncreting | concrate
period as directed by
the Enginesar
3 | Steed reinforcement Daily log Before pouring Before pouring
placement and bending concrete concrete
4 | Concrete Pour Report C/ORF-4 When pauring is done | Immediately
after pauring
Completion of Liquid Retaining Structures QC-LRS-02
5, Type of Test | Test Report | Freguency of Test | Timing of Test/ |
Format No. Inspection
MNao.
1 Water tightness for ATR-1T One test per structure | On completion
underground structures of stage
2 | Water tightness for ATR-18 One test per structure
above ground structures

The testing of materials to be used in the Works, or of the quality of finished items shall
generally be done in field laboratory or in a laboratory approved by the Engineer-in-Charge or
his representative, The following tests shall be carried on a routine basis;

a) Gradation and specific gravity of coarse and fine aggregate to be used for concrete
woark.
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b) Moisture content in fine and coarse aggregates, bulking of sand of fine aggregate,

c) Determination of fines and deleterious materials, organic impurities and light weight
places in coarse and fine aggregate.

d] Workability tests on concrete by means of slump cone.

&) Determination of the crushing strength, absorption and efflorescence of bricks.

f} Concrete cube crushing strength at 7 days and 28 days.

g) Determination of flakiness index and crushing value for coarse aggregates,

The above tests (a) to (g) inclusive shall be done on a routine basis as per the provisions of the
relevant Indian 5tandards, or as specified in this Manual. The following additional tests of
materials and workmanship shall also be carried out at contracter's cost, if the Engineer-in-
Charge or his representative requires:-

a) Chemical tests of fine and coarse aggregates, to determine the sulphate, chlorides and
other deleteriows material present in the aggregate.

b) Testing of cement (Physical and Chemical), as per 15 268:2013 or 15 485, as the case may
be.

¢] Tests on steel (Mild and High Tensile (Tor) as per 1S 1786 to establish the Ultimate
tensile strength, yield stress, percentage elongation and chemical compaosition.

d) Tests for suitability of water for concrete work.,

CHECK OF REINFORCEMENT AND COMNCRETING

Al reinforcement shall be got checked recorded prior to pouring of concrete, by a
representative of the Engineer-in-Charge. Similarly, the entire concrete pouring work shall be
done in the presence of an officer not below the rank of Site Engineer (Degree/Diploma). The
contractor shall therefore, give a notice of a minimum three days to the Engineer In Charge or
his representatives, such that the work can be checked by him or his representative. No work
shall be covered before inspection and approval of Engineer-in-Charge.

7.9, INSPECTION CHECK FOR LIQUID RETAINING STRUCTURES &
TESTING CONCRETE STRUCTURES FOR LEAKAGE

The Contractor shall take special care for concrete for liquid retaining structures, underground
structures and those others specifically called for to guarantee the finish and water tightness.
The Contractor shall make all arrangements for hydro-testing of structure, all arrangements for
testing such as temporary bulk heads, pressure gauges, pumps, pipe lines ete.

The Contractor shall also make all temporary arrangements that may have to be made to
ensure stability of the structures during construction. Any leakage that may occur during the
hydro-test shall be effectively stopped either by cement/epoxy pressure grouting, guniting or
such other methods as may be approved by the engineer-in-charge.
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Tanks shall ba tested for water tightnass at full supply level as described in clause 12.1.1 and
12.1.2 of 15:3370 Part I.

Testing Concrete Structures for Leakage

Hydro-static test for water tightness shall be done at full supply level, as may be directed by
the Engineer-in-Charge

The tanks shall be filled with water and after the expiry of seven days after the filling, the level
of the surface of the water shall be recorded, The level of water shall be recorded again at
subsequent intervals of 24 hrs. over a period of seven days. The total drop in surface level over
a period for seven days shall be taken as an indication of water tightness of the structure. The
actual permissible nature of this drop in the surface level, shall be decided by taking into
account whether the structures are open or closed and the corresponding effect it has on
evaporation losses and/for on account of rainfall.

For above ground structures, the permissible loss may be adopted as per provisions in the
respective contract agreement or as may be directed by Engineer-in-charge.

However, underground tanks whose top is covered may be deemed to be water tight if the
total drop in surface level over a period of seven days does not exceed 20 mim.

In the case of structures whose external faces are exposed, such as elevated tanks, the
requirements of the test shall be deemed to be satisfied if the external faces show no sign of
leakage and remain apparently dry over the periad of observation of seven days after allowing
a seven day period for absorption after filling.

If the structure does not satisfy the conditions of test, and the daily drop in water level is
decreasing, the period of test may be extended for further seven days and if specified limit is
then reached, the structure may be considered as satisfactory.

The roofs of liquid retaining structures should be water tight and should be tested on
completion by flooding the roof with water to a minimum depth of 25 mm for 24 hours or
longer, if so specified. Where it is impracticable, because of roof slopes or otherwise, to
contain a 25 mm depth of water, the roof should have continuous water applied by a hose or
sprinkler system to provide a sheet of water over the entire area of roof for not less than &
hours. In either case the roof should be considered satisfactory if no leaks or damp patches
show on the soffit. Should the structure not satisfy either of these tests then after completion
of the remedial work it should be retested in accordance with relevant clauses of 15:3370=Part
I. The roof insulation & covering, if any, should be completed as soon as possible after
satisfactory testing.

Each compartment/segment of the structure shall be tested individually and then all together.
Far structures such as pipes, tunnels ete, the hydrostatic test shall be carried out by filling with
water, after curing as specified, and subjecting to the specified test pressure for specified
period. If during this period the loss of water does not exceed the equivalent of the specified
rate, the structure shall be considered to have successfully passed the test,

The test report formats for below ground and above ground water retaining structures are
available at A/TR-17 and A/TR-18 raspactively,




PHED, Rajasthan QA & QC Manual

7.10, CONVENTIONAL UNITS OF WATER TREATMENT PLANT

The various units of water treatment plant with their purpose is tabulated in Table 7.5 below;

Table: 7.5 Units of Water Treatment Plant

sl No. Description Purpose
1 In take works For with drawl of water from surface
source and to ensure entrance velocity of
0.60-0.90cm/sec.
2 Inlet channel For conveyance of raw  water to

sedimentation and storage tank and it should
be laid at correct gradient/ alignment.

3 Storage cum 1t should be made water tight to reduce losses
Sedimentation

4 | Flash Mixer & The wnits should be tested for water
Clariflocculatar tightness,

5 Pump House To house machinery and other eqguipment

and shall be constructed as per standard
departmental design,

[ Pumping plants Centrifugal pumps are installed for pumping
raw water to high level Tank and clear water
toOHSR.

7 Wash Water Tank | For distribution of back wash water to filter

units and should have scour and overflow
arrangement. The structure should be tested
for water tightnass.

B Slow sand filter/ Rapid Provided for filtration of water. The structure
sand filter is provided with under drainage, filter media,
inlet outlet channels as per specifications.
The structure should be tested for water
tightness.

9 | Clear water reservoir | For storage of clear water, and is provided
with scourfover flow pipes. Structure should
be tested for water tightness.

10 OHSR Elevated R.C.C. Storage Tank to supply water
to consumer at minimum residual pressure,
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Sl Na.
11

Description

Disinfection

WATER TREATMENT PLANT CHECK LIST

Materialf
Equipment

1  Clarifier
Scraper
drives
Agitators

Flocculates
Dosing /
transfer
pUMPs
Plates

Sluice gates

2 Filter
Pumps

Air blower

Mozzles

Sand

Wash water

recirculation
pump f plant
Clarifier

Tests/
Freguency
of test

Running
test
Running
test
Running
tast
Performan
ce test

Material
test
certificate
Lazkage
test

Parforman
ce fest
Performan
e test
Material
test
certificate
Gradation
test
Performan
ce test

Running

1005

100%

1005

100%

1005

100%

1005

10050

100%

1005

10050

100%%

Purpose

Disinfection of water shall be carried out

by Machanical
Solution

Authaority
to
conduct
test

Manutacturer
Manufacturer
Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturar
Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturar

chlorinator

Witness
to test

PHED

PHED

PHED

PHED

Record

verification

PHED

PHED

PHED

Record
verification

Record

verification
PHED

PHED

using chlorine

Location of
conducting
test-
manufacturer's
placef Site/
laboratory

Manufacturers
works [ site
Manufacturers
works [ site
wManufacturers
works [ site
Manufacturers
works

Manufacturers
works

Manufacturers
works

Manufacturers
works
Manufacturers
works
Manufacturers
works

Manufacturers
works
Manufacturers
wiorks

Manufacturers

Remark
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Material/
Equipment

sludpe
processing
plant
Compressor

Piping and
valves

3 | Raw waterf
Clear water
Back wash
pumps

4 Pressure
filters

Tests/
Frequency
of test

test

Performan
ca tast
Material
test
certificate
Material
test
certificate

Dynamic
balancing
NDT/Surfac
& finish on
shaft and
impeller
Hydro test
of casing
Performan
ce test

Material
test
certificate
Welding
qualificatio
n

Heat
treatment
Hydro test

10050

100

10055

1005

10055

1005

10055

100%

105

1005

Authority
to
conduct
test

Manufacturar

Manufacturer

Manufacturer

manufacturer

Manufacturer

Manufacturer

Manufacturer

Pdanufacturar

Manufacturer

manufacturer

Manufacturer

Witness
to test

PHED

Record
verification

Record
verification

Record
verification
PHED

Record
verification
PHED

Record
verification

Record
verification

Record
verification
PHED

Location of
conducting
test-
manufacturer's
placef Site/

laboratory
works [/ site

Manufacturers
works
Manufacturers
works

Manufacturers
works/
Labaratory

Manufacturers
works
Manufacturers
works/
Labaratory

Manufacturers
works
Manufacturers
works

Manufacturers
wiorks,
Laboratory
Manufacturers
works

Manufacturers
works
Manufacturers
works

Remark

5316
Part 2

IS 2825

All filter media shall be supplied in polythene bags. Suitable care should be taken to protect

the media from spillage or contamination. Storage on site shall only be in an approved area,

well drained and free of mud and silt, The filter media shall ba carefully placed in the filter
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beds and shall not be dropped or dumped or machine handled so as to be detrimental to the
floor media, nozzles or sealant etc.

Before filling the supporting layers and the sand of the filter beds the whole under-drains
system shall be thoroughly cleaned and tested for equal distribution of water.

It shall be the responsibility of the Contractor to remove anmy such debris before the
commissioning of laying filter floors or laterals and shall continue to remain his responsibility
far excluding unwanted materizals which could block the filters.

Each filter shall have central and lateral wash water troughs that shall be connected with
adeguate slope to the wash water outlet to prevent deposits of silt. They shall allow an equal
withdrawal of the wash water during backwashing the filter. The filter backwash water shall
ultimately be discharged to Recycling (Buffer) Tanks.

7.11. TESTING OF MATERIALS

Test processes are presented in Table 7.2 & 7.4 under the referenced test numbers, Test
report formats are included in Appendix &, List of tests for general structures & liquid
retaining structures is given in Table 7.1 & 7.3. The contractor shall be responsible for
conducting tests as stipulated.




CHAPTER 8.
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CHAPTER 8. Control of works of Tube Wells
8.1. TUBE WELL

The construction and testing of tube wells and bore well shall be carried out as per provisions
of 15 2800 (part-1) 1991 and 15 2800 (part-2): 1979, and developed in accordance with 15:
11189-1985 amended up to date, and as per provisions of other relevant Indian
standards/code application. General requirement to be given attention during execution of the
following works are as follows:

i Slot size where ever slotted pipes are required and assembly design should be carefully
designed by Hydro geologist.

ii. Development should be done till the well yields the sand free water at the maximum
capacity.

iii.  Yield test should be got done in the presence of Engineer-in-charge PHED and Hydro
geologist and drawdown should be measured and be given as well completion report.

. The annular space between the bore and the housing pipe be cement grouted up to 5 m
below ground level so that the entry of contaminated ground water in to the bore well
is stopped.

V. P- gravel should be packed properly and backwashing should be done as per relevant 15,

vi. Thickness and quality of M5 pipe should be checked by Engineer-In- Charge.

wii. Casing pipe above GL should be such that water of nearby area during floodingfrains
does not get in the bore well
wili. The pump cable should be securely tied with the rizer pipe assembly

ix. The soak pit shall be constructed as an integral part of TW to take care of waste water,
wherever required.

X The pump assembly should not be installed against strainer pipes. In rocky strata pump
assembly should be installed at suitable depth depending upon available water column.

wi.  Frequent water level monitoring be done along with O&M.

i Tube wells should be tested for plumbness and alignment immediately after the housing
pipes are installed and prior to gravel packing.
Aiii. Saline zone should be properly sealed with cement slurry.

wiv, Sacrificial anode system of cathodic protection should be installed to avoid corrosion of
mild steel strainers and casing pipe.
. Acid treatment for rehabilitation of incrusted well screens should be done
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AU After construction, the bore well should be properly capped

vl Drawl of water from well should be such that pump set always remains submerged in
water and it gives sand free water
i, The pump set should be got properly inspected by before lowering in Tubewell.
wix. The riser pipes should be properly clamped with the pump assembly to avoid
detachment
Handpumps

1. Slot size where ever slotted pipes are required and gravel packing should be carefully
designed by Hydro geclogist.

2. Bore well should be tested for plumbness and alignment immediately after the housing
pipes are installed.

3. Casing pipe above GL should be such that water of nearby area during flooding/rains
does not get in the bore well

4. The ricer pipes should be lowered up to sufficient depth so that cylinder is always
submerged under water.

5. The platform should be constructed as per Department,/UNICEF drawing.

6. CWT/Soak Pit be constructed as per departmental guidelines,

8.2. Material

All the material used for construction of tubewell shall be as per relevant Indian Standards /
Provisions of relevant Contract agreement, All material shall be got tested & inspected and all
test / Inspection / measurement report shall be properly documentad,

As per 15:2800 (Part 1), the material requirerment for different parts of tubewells shall be as
follows

S.Mo.  Name of Part Typical Material

1 Bail Plug or bottom plug 15226

2 . Ball Plug Hook 15:226

3 Casing Pipe 154270 / 1512818
4 Screens/Slotted Pipes 15:8110

5 | Centraliser 15:226
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MName of Part Typical Material
6 Taper/Reducer 15:226
7 Housing Pipe 15:4270
8 Clamp 15:226
9 Well Cap 15:226

The summary provision of different |5 codes are available at Annexure E-1,

8.3. Construction

The construction of tubewell should be in accordance with provision of 152800 (Part 1) and the
testing of tubewell should follow provisions of 15:2800 (Part 11). The gravel for use as pack in
tubewell shall comply with 15:4097. The tubewell should be developed as per provislons of
15:11189.

The summary provision of different IS codes are available at Annexure E-1.

8.4. Departmental Guidelines

Filed officers are required to follow the department guidelines, circulars for ensuring quality of
works in construction of tubewells, single phase points and handpumps. Chief Engineer (Rural),
PHED, Rajasthan has issued guidelines wvide its letter Mo F-107/CE(R)/EE Man 1fSummer
2013/2013-14/59 Dated 24-05-2013 for this effect and Iz available at Annexure-F-d. The
summary of guidelines is as follows;

« Before drilling, ensure potability of water from nearby sources.

« Feasibility report by Hydro-geologist/Ir Hydrogeologist/Drilling wing shall be obtained.

+ For departmentally procured material, material shall be thoroughly checked at the time
of stock entry.

* For Material to be arranged by Contractor, all material shall be recelved in divisional
store and carry out all testing & inspection requirements. The record entries shall be
made in the stock register invariably with Batch Number/Serial Number, make/class of
pipe, Weight/m etc.

s During Drilling work, field officers shall check/verify depth of bore wells, length &
thickness of casing pipe, depth, gauge, weight of lowering plpes. The Make/Batch
numbers of material used shall be verified in field.

The latest & updated guideline issued by Department shall be applicable,
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8.5. TEST FOR TUBE WELL

8.5.1. Verticality Test

A simple method of measuring eccentricity in a bore is by use of heavy plumb-ring, & mm
smaller in diameter than the inside diameter of the well casing. The plumb-ring is suspended
by means of a thin strong wire of steel or copper running over a pulley, rigidly fixed to the
apex of a tripod. The tripod pulley is at least 3 m above the top of the casing. The tripod is so
adjusted that the wire passes through the centre of the top of the well casing. The plumb-ring
is lowered in steps of 3 m and the deviations of line from the centre of the casing are
observed. The drift at any depth is given by the deviation multipliad by the depth of the line
and divided by the height of the pulley above the top of the well casing.

Far verticality and alignment, the requirement as laid down in clause 4 of 15: 2800-1979 part —
Il will be ensured. The reporting will be made in format No. AfSTR-T of Appendix A.

Testing of Yield and Drawdown

After the well has been constructed and cleaned out and the depth of the well accurately
measured, the yield test shall be carried out.

The test is conducted by installing a test pump in the tube well temporarily and pumping out
water. At each rate of discharge, pumping is carried out at least for 30 minutes. If the water
level and discharge are found to be fluctuating, development is carried out for some maore
hours until the discharge become steady and sand content is within tolerable limit. The specific
capacities of the well for various pumping rates is computed based on drawdown tests data.
Discharge may be measures by any method detailed in 13.7 of 15:5120-1977: Technical
requirement of rotodynamic special purpose pumps.

Since the yield is influenced by a number of factors such as geological formation, rainfall,

neighboring tube wells etc, the pumping rate shall, in general, not exceed 60% of the yield
determined by test.

8.5.2. Water Quality

Water shall be collected after tube well drilling and should be pot analysed chemically and
bactericlogically to ensure it confirms to departmental standards.

8.6. Taking-over of Tubewell

While taking over the tubewell from drilling/construction agency, EIC should obtain following
information from drilling/construction agency;

_*_ Result of Tube well depth and water level measurements;
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& Report on the chemical and bacteriological analysis of water;

» Result of development and drawdown test
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CHAPTER 9. CONTROL OF PIPELINE WORKS

This section of the QAfOC Manual covers the testing of works and the inspection of
workmanship for pipeline works.

9.1. GENERAL

The pipe-laying appears simple, but it reguires too much care while laying, along with close
watch to ensure the levels required for quality assurance to attain a satisfactory job. In pipe
laying process, generally the whole of the work takes place below the ground surface and the
jointing and bedding of pipes must be carried out with precision. Pipes should be lzid according
to specified grade in straight lengths with least number horizontal and vertical bends.

It should be taken care of that pipes are not to be bedded directly on large stones, Too much
precision is necessary for ensuring quality of work, joints and jointing materials should be kept
perfectly clean. If the guality of work is not ensured it will prove more costing in terms of
future repairs, since the cost of locating and repairing of leaks is very high.

9.2. Preparatory Works required;

It shall be responsibility of contractor to keep all related works/documents ready at site before
commencement of pipeline work as summarized below;

A Material & Machinery
i.  Pipes, loints, Specials, Plugs etc
ii.  Excavator, if required
il Mechanical lifting arrangement, if required
iv,  Road Breaker, if required
v.  Water, if required
vi. Other tools
vil,  Water Pump, if required
viii.  Hydraulic testing arrangement
B. Safety Arrangements & Equipment
i.  Traffic Diversion Boards
ii.  Barricading
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ili. Timbering
iv. Helmets
v. Gloves

vi. Safety Boots
i, Ropes and Harnesses
C. Documents
i.  Plan & L-3ection of Fipeline
ii.  Factory Inspection Reports of Pipes & Specials

9.3. Construction Sequence and Control Flow Charts

Flow charts indicating the construction sequence and control points for materials used in
pipeline work and for pipeline works are shown in Figure 9.1, 9.2 and 9.3 respectively.

9.4. Testing of Works

The works to be tested on site include bedding for pipelines, pipeline laying and jointing, and
hydrostatic, leakage and water tightness tests after completion. All the materials proposed to
be used in these works must have been tested by the Contractor and approved by the
Department well in advance of commencing works, The contractor shall obtain the approval of
the Department when a particular stage is completed and before proceeding to the next stage.

Table 9.1 List of Tests for Pipeline Works

Sl Neo. Activity Material Test Ref. No.
1 Bedding for Pipeline
14 Earth Bedding Earth/Soil QCc-P-1
1.2 | Gravel Bedding Gravel
13 | Concrete Bedding Cement QC-P-02
Sand '
Water
éoar&e Aggregate
Steal
2 Completion of Pipeline Laying | Stage Completion Test Qc-P-03
and Jointing
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MNote: 1. MC = manufacturer cerdified, TFI = third party inspeciion,
Table 9.2
Procedures for Testing Pipeline Warks
Earth Bedding QC-P-01
Sl. Type of Test Test Report Frequency of Test | Timing of Test’ |
Ne. Format Mo. Inspection
1 | Maisture content as per ATR-11 One test for sach 250 . In-process
15-2720 m* of soil
2 Fiedd density test as per ATR-11 One test for each 100 .
15-2720 m* of compacted area |
Concreting Qc-p-02
sl. Type of Test Test Report Frequency of Test | Timing of Test/
Mao. Format No. Inspection
1. Compressive ;ﬂmngm as AJ"I.'.FE-13 % One test for 1-5 ma.. .Tasl samples to .
per 13-516 of concrete be taken while
% Two tests for 6-15 | pouring. Tests
m? of concrate to be done as
% Three tests for 16- | specified in the
30 m? of concrete | contract,
» Four tests for 31-
50 m’ of concrete
+ one set every 50
m’ of additional
cancrete work,

2 Slump test per 151199 ATR-14 Random checks Before pouring
throughout concreting | concrete
perid as directed by
the Enginaar

3 Steel reinforcement Dailly log Before pouring Before pouring

placement and bending concrete concrete

4 Concrete Pour Report CIORF-4 When pouring is done | Immediately

after pouring
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I Completion of Pipeline Laying and Jointing QC-P-03
| s Type of Test Test Report | Frequency of Test | Timing of Test/|
Format No. Inspection
Mao.
1 Hydrostatic test for ATR-16 One test for defined On completion
pressure pipes stretch of stage

9.5. Inspection Checklists

An Inspection checklist for pipeline works is included In Appendix B.
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9.6. EXCAVATION AND BACKFILLING

The excavation should give enough room at the sides of a pipe for a man to stand down in the
trench and move along sideways. Joint holes should be excavated before the pipe is lowered in to
position, and must give enough room for the man to reach round to the underside face of the joint.
For large-diameter, the joint hole must be large encugh for the worker to crouch down beside the
pipe and reach the lower face of the joint.

Backfilling must be completed in layers and laid according to specified reguirements. Mechanical
compaction should be conducted to achieve the required level of compacted density as per the
contract document and specification. All large stones liable to damage the coating of the pipe must
be removed from contact with the pipe.

Additional excavation is to be completed at localized positions, in accommodating the joints and so
ensuring that the full length of the pipe barrel rests directly on the trench bedding.

To ensure firm bedding conditions, the final excavation and dressing of the last 15 em to trench bed
formation level, should be completed manually and not by mechanical excavator.

9.7. LAYING, JOINTING AND SECTIONAL TESTING OF PIPELINES
9.7.1. Sequence of works for ensuring good pipe laying:

1. Submission of L-section and plan for approval of Engineer in Charge prior to commencament
of work and after approval take up the work.

2. The contractor should ensure that all required specials, valves and pipes with jointing
material duly tested are available before planning for excavation of trenches.

3. The pipes should be received on site only after the abowve fittings valves and joints has been
received and all necessary preparation for laying has been made.

4. The material received should be checked for inspection certification as per contract and
damage during transportation. All damaged material should be separated and should be
ensured that it is not used,

5. The pipes received should be stored strictly as per directions of the manufacturer or as
mentioned elsewhere or standards,

6, Pipe and other materials should be again inspected for any damage before use in the trench

7. The fittings and valves should be installed in sequence with the laying of pipe without leaving
any gaps.

8. Itis desirable to lay the pipe line from the end from where it can be connected to the water
source for regular flushing & sectional testing of laid pipes.

9. The entry of dirt, any foreign material, insects, birds and animals etc. in the pipes should be
religiously prevented for which after day’s work, the ends of lzid water pipe line are properly
plugged.

10. Each joint should be carefully checked for its completeness before covering up.

11. There should be commensurate progress in trench excavation, laying and jointing of pipes,
fittings, valves etc. and testing of laid pipes in sections so as to complete all pipes laid in

quick follow up of completing laying and jointing.
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12. Disinfection of laid pipe line should be carried out before commissioning.

13, Before excavation the trench alignment of pipe line should be approved by the site Engineer
of PHED.

14, The Engineer must ensure that pipe bedding has been done properly and well compacted.

15. Wherever a socket or collar of pipe or fitting/ special will accur, a grip should be cut at the
bottom of the trench or concrete bed to a depth as specified in relevant contract agree ment
below the bed of the pipe so that the pipe may have a fair bearing on the shaft and does not
rest upon its socket, Such grips should be of sufficient size in every respect to admit the
hand, all around the socket in arder to make the joint and the grip shall be maintained until
the joint has been approved by the site Engineer. When welding is to be carried out with the
pipes and the specials in the trench, additional excavation of not more than in depth and
length as specified in contract agreement should be made at joints in order to facilitate
welding.

16. The trench should be kept clean and dry before lowering the pipes in the trench. If subsail
water is met with during excavation, contractor would provide necessary equipment and
laborers for dewatering the trenches,

17. Utmost care should be taken to see that the width of the trench at the tap of the pipe iz not
more than as specified in the cross section drawing. In case additional width is required, it
shall be provided as specified in contract agreement. If rock is met with, it shall be removed
as specified in contract agreement and the space resulting shall be refilled with lean cement
concrete of adequate depth properly consolidated to give the curved seating. The bottom of
the trench shall be properly trimmed to even bedding of the pipe line. Bottom of trenches/
pits shall be saturated with water and well rammed wherever Site Engineer may consider it
necessary to do so. In earth and moorum foundation, the curvature of the bottom of the
trench should match the curvature of the pipe as far as possible, subtending an angle of 120
degrees at the center of the pipe.

18. During jointing of pipe special care should be taken so that spigot and socket of adjoining
pipes fit snugly into each other. For water distribution network projects, water pipes, fittings
and connections must be carefully inspected during placement and verified as to compliance
with the plans and specifications.

19, Testing of water systern must be carried out in the presence of the field engineer and the
entire testing procedure must be carefully checked including performing leakage testing
which must meet standards as included in the specification.

20. The earth cover should confirm to provisions of relevant contract agreement.

21. Proper safety measures needs to be adopted to avoid any mishap.

22, For avoiding the collapse of trenches, proper barricading, shoring and bracing should be
used,

23, Back fill the trenches as directed or as per specification.

24, Hauling away and disposing away excavated materials not necessary or else unsuitable for
backfilling purposes as directed by the Site Engineer.

25, Restoring all property injured or disturbed by the construction activities to the condition as
near its original condition as possible,

26. Restoring the surfaces and repairing all roads, streets, alleys, walk, drives, working spaces
and right of ways to a condition as good as prior to excavation.

The trench excavation of pipe line shall be in accordance with relevant 15,
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9.7.2. Anchoring of the pipeline

Thrust blocks shall be provided at each bend, tee, taper, end piece at every change of size, at
connection and valves to prevent undue movements of the pipeline under pressure. They shall be
constructed as per actual design and approval of Engineer in Charge. Complete or partial fallure of
a pipe at a bend is almost always due to soil movement behind the block. Thrust blocks for vertical
bends are essential, and those on bends down may have to be reinforced. Other thrust blocks, such
as those adjacent to river banks, ditches, or depressions in the ground, must be carefully placed, as
there is a possibility of collapse of earth at these points. The stipulations of the appropriate 15 code
must be strictly adhered which are generally followed by the manufacturers/suppliers. Steel and
Grade of Concrete shall be as per provisions of Contract Agreement.

Design of thrust block shall be done in accordance to the provisien laid down in 15:5330-1984,

9.7.3. Surge control system

Froperly designed surge control devices should be provided where ever necessary.

9.7.4, Cover to Pipes

All pipes are normally laid below ground and the amount of cover shall be as per contract
agreement above the top of the pipe. However, eaver of less than that required in contract
agreement is not to be permitted below a public road, or traffic loading would cause damage to
pipes. Use of CI/DI/MS pipe is an option for road crossings to mitigate the heavy vehicular traffic.

9.7.5. Testing of Works

The works to be tested on site include bedding for pipelines, pipeline laying and jointing, and
hydrostatic leakage and water tightness tested after completion. All the materials proposed to be
used in these works must have been tested by the Contractor and approved by the PHED well in
advance of commencing works, The contractor shall obtain the approval of the PHED when a
particular stage is completed and before proceeding to tha next stage.

Test report formats are included in Appendix A.

The full requirement, for the testing of pipelines, is given within the provisions of the contractor’s
contract and specifications. Every section of pipeline laid must be tested before it can be accepted
by the supervising engineer. The extent of pipeline to be tested at one time is as per relevant
Indian Standards or as per directions of Engineer-in-Charge. .

It is always preferable to test small sections at a time. In some Instances the contractor Is not
allowed to fill back over the joints until a satisfactory test has been taken. Though it is obviously of
great benefit to be able to inspect the exterior of joints under pressure, there are definite
disadvantages in not backfilling around the joints. In the first place, if the main is being laid in a
road it is almost certain that the necessity of restoring the road fully open to traffic will be of
overriding importance.

An experienced contractor will try to test the pipeline in as short lengths as possible, with as many

joints left exposed to view as is practicable. To do this, the contractor will need some easily fived
stop ends for temporary closure of the end of the pipeline. He must remember, however, to give
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time for all thrust blocks on the line to be properly completed and made secure before the test is
started,

The test should be carried out at specified pressure and any resulting losses should be within the
stipulated permissible levels, as given in the contract document. The pipeline should only be
accepted after ensuring losses within the permissible levels, under the full terms of testing.

Hydraulic testing of pipeline shall be carried out as per provisions of relevant 15 codes. The
hydraulic testing of DI pipe shall also follow the guidelines issued by Chief Engineer {Technical) &
TM, RWSSMB, PHED, Jaipur vide its circular CIRCULAR/D&S/2015-16/06 issued vide letter Mo
D&5/CIRCULAR/2015-16/1961-1986 dated 18-03-2016 and is available at Annexure F-3.

9.8. PIPELINE LOG BOOK

It is essential to maintain a pipe log book in which are entered full details of the laying of the
pipeling covering each and every pipe, giving frequent levels, details of fittings and connections,
and a running total of the Chainage laid, together with sketch plans showing other services
encountered and dimensions to locate the position of the pipe from time to time. A format for pipe
laying record is available at Annexure &/TR-20.
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CHAPTER 10. Control of Road works

This section of the QA/QC Manual covers the testing of works and the inspection of workmanship
for road works, including earthworks, placement of sub-base and WEBM layers, application of prime
and tack coats, and placement of bituminous layers. Contractor shall devise the test report format
far material required for construction of road works and got it approved by EIC.

10.1. Testing of Works

The warks to be tested on site include earthworks, placement of granular sub-base and WEBM
layers, application of prime and tack coats, and placement of bituminous layers. All the materials
proposed to be used in these works must have been tested by the contractor and approved by the
EIC well in advance of the works, The contractor shall obtain the approval of the EIC when a
particular stage is completed and before procesding to the next stage. Surface regularity and
alignments shall ba checked by leveling instrument.

Hot mix designs shall be submitted by the contractor to EIC for review and approval well before the
planned start of hot mix operations. The Contractor shall provide such devices as part of his site
laboratory, and in sufficient quantity so that all required testing can be carried out as-and-when
required. The contractor shall carry out all the tests in the presence of the EIC representative, and
shall submit his test reports on a daily basis.

Tests for road works are listed in Table 10,1, Test procedures are presented in Table 10.2, under
the referenced test numbers.

10.2. Inspection Checklists

Contractor shall devise the inspection checklists for Inspection for construction of road works and
got it approved by EIC.
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Table 10.1: List of Tests for Road Works
8l. Process Material Test Ref. No.
Na.
Name Format MNo.
1. Embankment Formation ; Soll'Earth Approved Format QC-R-1
2. | Excavation QC-R-02
3 Granular Sub-base ;'G'rami'!a'r Apﬁm'md'#uﬁﬁél QCc-RO3
Laying | Subbase
4. WEM Laying | WEBM Approved Format QC-R-04
| Binder Approved Format
5. Prime Coat Application | Bitumen Approved Farmat QC-R-05
6. Tack Coat Application ; Bitumen Approved Format QC-R-05
7. Surface Dressing Bitumen Approved Format QC-R-06
| Metal Approved Format
8. Bituminous Macadam . Bitumen Approved Format QC-R-07
Laying Metal Approved Format
9. DEM Laving | Bitumern Approved Format QC-R-08
| Metal Approved Format
| Fine Approved Format
| Aggregates
Filker (Lime) Approved Format
10. | Mix Seal Surfacing | Bitumen Approved Format QC-R-06
E Metal Approved Format
| Fine Approved Format
Aggregates
11. | Bituminous Concrete Bitumen Approved Farmat QC-R-08
Laying Metal Approved Format
| Fine Approved Format
Aggregates
Filter {Lime) Approved Format
12. | On Completion of Laying | Stage completion test QC-R-09
of BM /[ DEM / BC
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Table 10.2: Procedures for Testing Road Works

Embankment Formation QC-R-01
5l. Type of Test Test Report | Frequency of Test | Timing of Test/ |
Ne. Format No. Inspection
1 Moisture content as par Approvad One test for each 2580 | In-process
15-2720 Format mid of soil
2 | Fietd density test as per | Approved | x For earthwork in
1S-2720 Format embankment/cutti
ng =10 density
tests for each
1000 m*
compacted area
¥ For earthwork in
sub grade/GSEB
and shoulders, 10
density tests for
500 m* compeacted
araa
3 Rofling operation Daily log A3 per required While ralling
number of passes
Excavation QC-R-02
sl. Type of Test TestReport | Frequency of Test | Timing of Test/|
Ne. Format No. Inspection
1 Layout, slopes of Draily log Ag directed by the After excavation
excavation, benching Engineer
and over-burden
2 | Bub-soil water, sharing Daily log
and strutting
3 | Bottom lavels and Daily log
compaction
4 Soil classification Daiky log
Granular Sub-Base Laying QCc-R-03
Sl. Type of Test | Test Report Freguency of Test | Timing of Test/
Mo, Format No. Inspaction
1 |Moisture content as per Approved One test for 500m? of  |In-process
15-2720 Format compacted soil (3
ohsenations per test)
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Granular Sub-Base Laying QC-R-03
Sl Type of Test | Test Report Frequency of Test | Timing of Test/
No. Format Ne. Inspection
Fiald density test as per I Approved 10 obsarvations
15-2720 Format selacted randomly for
avery 500 m* of
compacted area
3  |Rolling operation Craily log Reguired Mo, of passes [While rolling
WBM Laying Qc-R-04
Sl. Type of Test T Test Report Freguency of Test | Timing of Test/
MNo. Format No. Inspection
1 |Field Density Test by Approved  |As directed by the In-process
sand replacement method Format Engineer
Prime CoatiTack Coat Application QC-R-05
=18 Type of Test Test Report | Frequency of Test | Timing of Tast/
MNa. Format No. Inspection
1 Temperature Test . Draily log At regular close I:rr-prc.'oess
intervals
2 | Rate of spreading Approved | Thraa tests for avary
Format 50 m length
Surface Dressing/Mix Seal Surfacing/ QC-R-06
Pre-mix Carpet
Sl. Type of Test Test Report Freguency of Test | Timing of Test/
Mo. Format No. Inspection
1 |Rate of spread of mix Approved  [One test for every 500 |In-process
material Format  |m® of mix with &
ohservations
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Bituminous Macadam Laying QCc-R-07
Sl. Type of Test . Test Report Frequency of Test | Timing of Test/
Format No. Inspection
Mo,
1  |Temperature Test Draily fog At regular close In-process
intervals
2  |Rate of spread of mix Approved  |2-3 obeervations at
miaterial Format avery 10 m interval
during paving
DEM/BC Laying QC-R-08
Sl. Type of Test Test Report Frequency of Test | Timing of Test/ '
No. Format No. Inspection
1 Temperature Test Daily log Al regqular closa In-procass
_| intarvals
2 Rate of spread of mix Approved
material Format
3 | Stability of MixMarshal | Approved | 3 samplesfor each | While hot
Stability Test Format 400 tans of mix miking
producad subject to a
minimum of 2 tests
per plant per day.
On Completion of BM / DBM / BC Layers QC-R-09
Stage Completion Test
?;I. Type of Tut Tﬁt-ﬂapurt Fraquency of Test 'I;imlng o.I’TuH.
No. Format No. Inspection
1 Iiote test far cnmpactaﬁ Approved | One test for 250 rn:"r:n‘ ' On eomplation
layer (bitumen contant, Farmat compacted area of stage and
density and voids) bafore
] ) _ ] ) | proceeding to
2 Swurface regularity and Approved One test for every 300 | next stage
contral of alignment Format m of road length
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CHAPTER 11. CONTROL OF MECHANICAL & ELECTRICAL
WORKS

This section of the OA/QC Manual gives an overview of the guality control requirements for
electromechanical works, such as water treatment and supply systems, pumping systems,
and power supply and distribution systems. The requirements for testing and control of
input  materials and components, including manufacturers’ certification, and departmental
party inspections, are outlined in Section 5. Materials and companents to be incorporated into
electromechanical works shall be inspected by PHED as soon as they are delivered, to ensure
that they meet the specifications and design requirements, are in agreement with shipping
documentation, and are accompanied by manufacturer’s certification, third party or departmental
inspection certificates, as applicable. Accepted materials and equipment shall be properly stored
by the contractor until needed. If manufacturer’s installation instructions conflict with design or
contract requirements, PHED shall be notified immediately. Installation shall proceed only after
the materials and components are approved by PHED.

A series of inspections and tests during installation and completion of electromechanically works
shall be performed by the contractor or the equipment manufacturer and witnessed by PHED
as follows:

Preparatory Inspections: Prior to  installation, the civil and structural works where
electromechanical egquipment is to be installed shall be inspected to ensure conformance with
designs and equipment installation requirements.

Installation inspections and Tests: A system of inspections and tests, as specified in the contract or
recommended by the equipment manufacturer, shall be employed throughout movement to
position and installation of equipment and systems. Inspections shall be performed by PHED at
critical points during installation. The critical points are indicated below in Table 11.1;

Table: 11.1 Critical Points for Inspection

Sl Ma. | Critical Points

1 Installation of » Lowering of submersible pump to proper depth
Mechanical = Size of cables
Equipment * 5| markings as per contract requirement
» Efficiency of pump sets
2 Installation of s Proper capacitor in control panel to improve
Electrical the power factor
Equipment + Power connectlon are not loose and
properly insulated with use of lugs
# [Double earthing
E] Diginfection Unit * Unit of specified capacity.

Unit connected & working properly.
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Surveillance shall be provided by PHED throughout the progress of work to ensure that installation
is performed in accordance with the contract requirements, approved drawings, acceptable
workmanship standards and conflguration control  requirements.

Control of Quality of material procured in the department shall be made through random Post-
delivery inspection test checking.

Installation Verification Inspections: Prior to all mechanical and electrical testing, wverification
inspection shall be performed to ensure that equipment has been satisfactorily installed.

System Tests: These tests shall be conducted as appropriate to demonstrate that the installed
systems are free from damage due to shipment and installation, and that equipment performs in
accordance with specifications.

Integrated Tests: After completion of system tests, integrated tests shall be performed to
demonstrate that the system performs satisfactorily when connected to its interfacing systems or
sub-systems, These tests will be followed up by commissioning tests,

Commissioning Tests: These consist of a tests performed under service operating procedures to
demonstrate compatibility of the physical plant with operating procedures.

Final Inspections: Final inspections shall be performed to ensure that the completed work is in
accordance with the contract and that all previously identified discrepancies have been resolved
satisfactorily.

11.1. PARAMETERS TO BE DECLARED BY THE MANUFACTURER

The pumps supplied by the manufacturer shall be marked with the following parameters and shall
be declared by the manufacturer.

i, Model, size and serial number of the pump;
ii. Rated speed, total head and discharge at the guaranteed duty point;
iii, Range of Head;
iv. Motor range (kW) Prime mover rating;
v. Rated volume;
vi. Rated frequency;
vii, Number of phases;
wiii. Winding connection;
ix. Maximum current in amperes;
%, Class of insulation of mator;
¥i. Manufacture's name J trade mark;
xii, Power input in K'W;
xiil. Classification;
¥iv. Mumber of stages in case of multistage; and
xv. Self priming time at 1.5 m or 3 m static suction lift.
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11.2. PANELS:

The various functions which the panel has to serve and the corresponding provisions be made in
the panel are detailed below.

1. For receiving the supply-Circuit Breaker or switch and fuse units.

2, For Distribution-Bus bar, Switch fuse units, circuit breakers.

3. For Controls-Starters, level controls, if needed: Time —delay relays.

4. As protections-Under wvoltage relay, over current relay, Hot fault relay, Single phase
preventer.

5. For indications and reading-Phase indicating lamps, voltmeters, Ammeters, Freguency
meter, power factor meter, temperature scanners, Indications for state of relays, indications
for levels and indications for valve positions, if valves are power actuated,

11.3. IMPROVEMENT OF POWER FACTOR

For improvement of power factor, appropriate capacitors should be provided, Capacitors may be
located in the control panel or separately.

11.4. PUMP TEST RECORD

The Pump test recard shall be maintained as per sheet given here;
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11.5.

QUALITY CONTROL METHODS

The quality of Electro-Mechanical works shall be ensured through the following control methods:

Obtaining Manufacturing Certificates.

Third Party / Departmeantal Inspection.

Random inspection by OC wing.

Check list for pump and machinery works (B/CL-3)

Check list for Tube well (BfCL-2)

Check list for control panel for 3 phase Pump and Motor (B/CL-10)
Check list for centrifugal pump & motor{B/CL-11)



CHAPTER 12.
POST DELIVERY INSPECTION



PHED, Rajasthan QA & QC Manual

CHAPTER 12. POST DELIVERY INSPECTION

12.1. Introduction

The Quality control wing will adopt a principle of random sampling in post delivery inspection
where in the person authorized to take sample, will identify the random samples from field/5Store,
The concerned division will arrange to send this sample to approved Test Laboratary.

IT SHALL BE CLEARLY UNDERSTOOD THAT SAMPLING & TESTING BY QC WING 15 IN ADDITION TO
REGULAR OAKQC PROCEDURES BY FIELD OFFICERS AS REQUIRED UNDER RELATED CONTRACT
AGREEMENT. IN CASE A SAMPLE OF MATERIAL COLLECTED BY EIC/REPRESENTATIVE OF
EIC/AIGILLANCES OR ANY THIRD PARTY AGEWCY AUTHORIZED BY DEPARTMENT, 15 DECLARED
HAVING FAILED TO CONFORM WITH REFERENCE TO SPECIFICATION TAKEN IN CONTRACT,
APPROVED QAP AND RELEVANT BIS CLAUSE, IT WILL BE RESPONSIBILITY OF SAMPLE COLLECTING
AGENCY AND EIC TO INFORM CE|QC) REGARDING FAILURE OF MATERIAL.

The Test results of these samples shall be compared with the departmental specification and/or
Indian Standards. Necessary penalty will be imposed on the Suppliers/Manufacturers/Contractors
in case of defective supplies. In case of any dispute, the Supplier/Manufacturer/Contractor may
appeal against this decision before an Appellate Authority, decision of which will be final & binding
on the Contractor/Supplier/Manufacturer.

The detailed methodology for sampling, testing, dispute resolution in random sampling shall be as
follows;

12.2.  Officers authorized to take sample
Following officers are authorized to take samples for random sampling;

e Officers posted in Quality Control Wing of Department.
s Officers posted in regional offices of Quality Contral Wing of Department (if exists).
s Any other officer, not below the rank of Assistant Engineer authorized by any CE of PHED.

12.2.1. Number of Samples

Officers authorized as per clause 12.2, shall take only one sample (and two counter samples) for
one combination of Material/Size/Specification [for example DI Pipe 80 mm diameter K-7)
irrespective of guantity available at Site/Store. QC wing may select any item/items for sampling
from available items at Site/ Store.

In case the supply is of multiple batches and multiple sizes/specifications from the same source, it
iz at the sole discretion of inspecting team on the number of sample to be drawn based on its visual
inspection, previous experience, past record of supplier/contractor etc,

In cases where samples are to be sent to Test Laboratory for detailed testing, one samples and two
counter samples for an item shall be drawn by Officers authorized in the presence of an officer of
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division (not below the rank of Assistant Engineer) and representative of the supplier/Contractor,
wherever feasible. It will be duty of concerned division to call authorized representative of
supplierfeontractor during sampling. In case of inspection of divisional stores, requirement of
presence of representative of supplier is not mandatory.

The collected sample for an item, so drawn shall be sent to the Approved Test Lab, One of the
counter sample shall be given to the authorized representative of supplier/contractor and the
another counter sample shall be kept for record with the Division office.

12.2.2. Sampling procedure
The detailed sampling procedure to be adopted while taking sampies shall be as follows;

* {t shall be ensured that the cize of the sample is adequate for testing {and retesting wherewver
needed) the requirements for which it is desired to be tested.

¢ The sampling shall be done in presence of officer not below the rank of Assistant Engineer
from the concerned division.

& In case of material received in Divisional Stores, the presence of authorized representative of
supplierfcontractor is not required.

¢ In case supplier/Contractor is not present during sampling, the concerned division shall
intimate the concerned Contractor/Supplier of such sampling ensuring that the Name of Test
Lab to which samples are sent is not disclosed to contractorfsupplier.

* Samples shall be selected at randomly by Officers authorized on inspection,

s The Inspection Division andfor the contractor/supplier shall arrange cutting, packing of the
samples.

* The Samples/Packing of Samples shall be signed by Officers authorized, Officer of concerning
division and Authorized representative of Supplier/Contractor (if present).

s The Collected samples shall be handed over to concerned division for its dispatch to relevant
laboratary indicating clearly the tests, as identified by Officers avthorized. The selection/no.
of testftests by Officers autharized will be random (i.e. not necessarily to go through all the
tests, any random tests may be selected by Officers authorized)

¢ A counter sample of identical size shall be drawn and left with the Inspection division and
another counter sample shall be handed over to Supplier/Contractor, if present,

& The Division office shall provide receipt of samples to be sent to test lab and another receipt
of counter sample for its custody,

* The Supplier/Contractor shall provide a receipt of receiving counter samples.

& Officers authorized shall also handover a letter to be sent to Test labaratory by division office
with their specimen signatures on it matching the signature made on samples. The Test Labs
while unpacking the samples shall match the specimen signature of Officers authorized on
this letter and signatures an the samples received to ensure that samples are not tempered.

12.2.3. Packing

The samples shall be properly sealed with signatures of Officers authorized, Division officers and
authorized representative of Supplier/Contractor {if feasible) so that no substitution or tampering
with contents is possible subsequently, The Officers authorized shall suitably instruct the
Divizsion/Supplier or contractor to ensure that the sample is packed in a durable packing material to
withstand hazards during handling and transportation. Pipes & other bulky material with
permanent markings regarding its source need not to be packed as described above,
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12.2.4. Labelling

The sample/sample packing shall be labeled to indicate (a) name of the product; (b) the relevant
Indian Standard with its year; (c) grade/type/size of the product (d) quantity of sample; () Batch
Ma,

12.2.5. Coding
A code number should be given to the sample/label in the following manner:

PHED-QC PHED Division Nome Sample Details Site of Sample

Somple Number | Project/Scheme Name Date of sampling
For exarmple:

PHED-QC City Dn Kota DI Pipe K-7 150 Site Stare

Sample Number - 1 izzﬂ"”’““"" WiWes | mm 12-03-2018

12.2.6. Dispatching

The Officers autharized shall left the samples with the division office with clear and definite
instructions for expeditious dispatch of the sample to the testing laboratory. Division office shall
ensure expeditious dispatch of these packed samples to Test Laboratory. The Division shall ensure
to send the departmental specifications / Approved QAP of this material to Test Lab and Officers
authorized,

12.2.7. Approved Test Laboratories
The Test Labs for testing of material shall be as follows;

i. Shri Ram Test House, New Delhi/Police Forensic Laboratory. Jaipur/ Public Health
Laboratories/ Government owned/approved Laboratories. (GFAR Chapter |: Stores-Ill-Rule 5-
2-C-ii, Page 10)

ii. Mational Test House, Jaipur

iii. Centre of Industrial Plastic Engineering & Technology, Jaipur

iv. MMNIT Laboratories

w.  Any other Laboratory approved by Technical Committee, RWSSMB

In special urgent cases, Chief Engineer (QC), PHED, Rajasthan, laipur may approve any other
|zbaratory for that specific test and for that specific instance only,

12.2.8. Test Reports

It shall be duty of concerned division office to obtain the test reports of collected samples and send
the same to Officers authorized along with departmental specification. Officers authorized shall
analyze the test report vis-a-vis the departmental specification or Indian standards (in case of
absence of departmental specifications), In case of any ambiguity in departmental specifications, it
shall be duty of the concerned Chief Engineer/ Additional Chief Engineer to provide the final
interpretation of specification/QAP to Officers authorized.
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12.2.9. Payment of Tests

It is the duty of concerned division to get Performa invoice of such testing from the Test Lab and

expeditiously make payment to Test Lab.

The testing fee paid shall be borne by the Department/Contractor as per provisions of concerned
contract decurnent. In case of rejection however, due to material/eguipment found sub-standard
on test, the testing fee so paid will be recovered from the supplier/Contractor.

12.2.10. Time Lines

The tirmeline for different activities for sampling, testing, appeals etc shall be as follows;

Table 12.1 ; Timelines for sample testing

Particulars

Time Limit

Responsibility

i Dispatch of Samples to test
Laboratory

2 Obtaining Performa Invoice from
Test Lab and making payment to
Test Lab

3 Intimation to Concerned CE/ ACE, if
Samples fail in Test Reports

& Intimation of sample failure &
proposed action against
supplier/contracter/Manufacturer

5 Making Appeal to Appellate
Authority against the sample test
results giving reasonable

justification

] Disposal of Appeal

T Removal & Replacement of
Defective material from
Site/Division Store

In case of any delay in any of the above

3 Working Days from
Date of Sampling

10 Working Days
from Date of
Dispatch of samples
to test Labs

5 Working Days from
Receipt of Test
Reports

5 Working Days from
Receipt of Test
Reparts

7 Working Days from
receipt of intimation
from division

30 Woarking Days
from Such Appeal

30 Working Days
from order to this
effect

Concerned Division
Office

Concerned Division
Office

Officers authorized

Concerned Division
Office

Supplier/Contractor

Appellate Authority

Supplier/Contractar

activities for some uncontrolled reason, the
Department/Agency shall intimate such delay providing the reasons of delay to all other concerned.
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12.2.11. Testing of Counter samples

Far testing of counter samples, the field officers are reqguired to follow the instructions issued by a
QC Wing Circular No: F{)/ACE(QC) Inspection/18-19/2153-2487 Dated 26-04-2021 (Available at
Appendix F-7).

12.2.11.1 Instance of Failure

In case samples of a material declared having failed after performing tests on the samples collected
by Officers authorized as per clause 12.2 or any third party agency authorized by department, it
shall be deemed as first instance of failure of that material, These agencies shall follow the
sampling procedure as mentioned in clause 12.2.2 and as per CE [Admn.) office Circular No. 2153-
2487 Dt. 26.04.2019 and decision of 655" TC Dt. 22.06.2017.

12.2.12.  Penal Action for supply of Defective Materials
(il First Instance of Failure

In case, after performing tests on the samples collected by Officers authorized as per clause 12,2,
as per CE [Admn.) office Circular No. 2153-2487 Dt. 26.04.2019 and decision of 655 TC Dt.
22.06.2017 (In case testing of both original sample and counter samples), the material is declared
having failed to canfirm with reference to the specifications taken in contract, approved QAP and
relevant BIS Clauses then this being the first instance of material found failed to pass tests for the
concerned supplierfcontractor, the penal action proposed shall be as follows;

s The cost of this sample testing shall be recovered from the supplier/eontractar.

s  The Contractor/Supplier shall have to remove the material from site/divisional store within
30 days from such orders at his own cost.

s The Contractor/5upplier shall have to replace the entire material of failed batch with fresh
material, meeting the departrmental specifications within the time limit specified above.

*  Testing shall be mandatory for such replaced material and testing charges for these replaced
materials shall also be recovered from the Supplierfcontractor.

¢ The following penalties shall also be imposed on the contractor for this instance;

« Table 12.2: Penalties for sample failure

Work Order Cost Penalty

Up to Rs 50.00 Lacs Rs 10,000.00
Miore than Rs. 50,00 Lacs to Rs 1.00 Crores Rs 20,000.00
Mare than Rs 1,00 Crore to Rs 10.00 Crore Rs 40,000.00
More than Rs 10.00 Crore to Rs 30.00 Crore Rs 50,000.00
More than Rs 20,00 Crore to Rs 60.00 Crore  Rs 60,000.00
More than Rs 60.00 Crore to Rs 100.00 Crore | Rs 20,000.00

=1 @ W B W R

More Than Rs 100.00 Crores Rs 100,000.00
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(i) Second Instance of Faiure

In case of second instance of failure of material to pass tests with reference to the specifications taken
in contract, approved QAP and relevant BIS Clauses, following action should be taken:-

i. In case second instance of failure of material of same make or manufacturer in same or any
other work order/ contract, that make of material or manufacturer shall be banned in this
department for procurement and for use in water supply schemes for a suitable time period
deemed fit by competent authority, which should not be less than 1 year.

ii. Incase second instance of failure of material by the same contractor/ supplier of any make or
material supplied in the same work order/ contract, the contractor/ supplier, shall be
debarred for a suitable time period deemed fit by competent authority, which should not be
less than 1 year.

The supplier/contractor shall have to remove the material from site/divisional store within 30 days
from such orders at his own cost and have to supply and installation of new material within a
reasonable time frame as decided by EIC, failing to supply & installation within time may attract
another penal action as per contract agreement and RTTP act. With The cost of this sample testing
shall be recovered from the supplierfcontractor. The delay due to failure of sampling and
replacement of material shall be attributed on the part of the contractor/supplier,

The following penalties shall be imposed on the contractor for this instance;

Table 12.3: Penalties for sample failure

Weark Order Cost Penalty

Up to Rs 50.00 Lacs Rs 20,000.00
Mare than Rs. 50,00 Lacs to Rs 1.00 Crores Rs 40,000.00
More than Rs 1.00 Crore to Rs 10.00 Crore - Rs 80,000.00
More than Rs 10,00 Crore to Rs 30.00 Crore Rs 100,000.00
More than Rs 30.00 Crore to Rs 60.00 Crore - Fs 120,000.00
More than Rs 60.00 Crore to Rs 100.00 Crore | Rs 160,000.00
More Than Rs 100.00 Crores Rs 200,000.00

= o W B W k| e

(i} First instance after debarming

If material found failed to pass tests with reference to the specifications taken in contract,
approved QAP and relevant BIS Clauses after debarring once, process of black listing shall be
initiated against supplier and/or contractor.

12.2.13. Black Listing

In case the material fails to pass the required test after debarment as above, a process of black
listing will be initiated against the Supplier / Contractor by the concerned Chief Engineer/
competent authority.

12.2.14. Appellate Authority
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The Contractor/Supplier may appeal before the Appellate committee regarding the issues &
disagreement with test results of failed samples,

An Appellate Committes, with the following composition, will hear & decide such appeals:

Table 12.4: composition of Appellate Authority

SN Designation Pasition

i Chief Engineer (Tech.) & TM RWSSMB Chairman

ii . Chief Engineer Quality Contral Member Secretary
ii | FARCAD (RWSSME) Member

This committee shall review any appeal before it for any dispute. The above committee will give
decision on the issue which is final & binding on the contractor/supplier,

12.2.15. Appeal Procedure

The Contractor/Supplier may appeal before this committee within 10 working days from passing
any such orders penalizing him for failure of samples to pass tests. Any appeal beyond this period
shall not be entertained. The contractor/supplier should provide adequate justification in support
of his appeal. Any appeal not containing any reasonable justification is liable to be rejected,

Form of Appeal

* An appeal shall be in Form along with as many copies as there are respondents in the appeal.

s Every appeal shall be accompanied by an order appealed against, if any, affidavit verifying
the facts stated in the appeal and proof of payment of fee.

s Every appeal may be presented to Appellate Authority in person or through registered post
ar authorized reprasentative,

Fee for filing appeal.

* Fee for appeal shall be rupees two thousand five hundred, which shall be non-refundable,

s+ The fee shall be paid in the form of bank demand draft or banker’s chegue of a Scheduled
Bank payable to the concerned Division office and original receipt of same shall be produced
in the office of Appellate Authority.

Procedure for disposal of appeal

®  The Appellate Authority or upon filing of appeal, shall issue notice accompanied by copy of
appeal, affidavit and documents, if any, to the respondents and fix date of hearing. On the
date fixed for hearing, the Appellate Authority shall,-

(a) Hear ail the parties to appeal present before him; and
(b} Peruse or inspect documents, relevant records or copies thereof relating to the
matter.

s After hearing the parties, perusal or inspection of documents and relevant records or copies
thereof relating to the matter, the Appeliate Authority concerned shall pass an order in
writing and provide the copy of order to the parties to appeal free of cost.

+ The committee may direct for further testing of counter samples to same or any other test
lab if deemed necessary. The cost of any such testing shall be recovered from the
contractor/supplier.
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Memorandum of Appeal in case of Dispute for Material being failed to Pass Quality Tests

Appeal No ... B
Before the Appellate Authority
1. Particulars of appellant:

(i) Name of the appellant;
{liy Official address, if any:
{iii)Residential address:

2. Name and address of the respondent(s):
i)
{ii}
{iii}
3. Number and date of the order appealed against and name and designation of the officer /

authorty who passed the order (enclose copy), or a statement of a decision, action or omission by
which the appellant is aggrieved:

4. If the Appellant proposes to be represented by a representative, the name and postal address of
the representative:

5, Mumber of affidavits and documents enclosed with the appeal;
6. Grounds of appeal.

Appellant's Signature
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12.3. TEST REFORT FORMATS

All the essential test report formats for implementation of QA/QC procedures are given in
Appendix- A. and are listed below;

s Test Certificate for water (where water is brackish)
*» Compressive Strength of Concrete

* (Concrete Slump Test

* Hydrostatic Test for pressure Pipes

»  Leak Test for Under Ground RCC Structures

s Leak Test for Elevated RCC Structures

= Verticality test report

12.4. BRANDS OF MATERIAL AND EQUIPMENTS

The detailed specifications of material and works are not in the preview of QA/QC manual, as
these are already available with PHED and the tender/ bids are invited as per these technical
specifications.

For quality of goodsfeguipment, 151 marked or approved brand by Technical committee shall be
acceptable for works, However, the obligatory tests for quality assurance shall have to be
conducted in both the cases.
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CHAPTER 13. ROLE & RESPONSIBILITIES OF QUALITY
MONITORS (QM)

The Quality Manitors, if appaintad, shall be governed by the Approved Guidelines by Department.




CHAPTER 14.
APPENDICES
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CHAPTER 14.
APPENDICES

APPENDIX A

TEST REPORT FORMATS

APPENDIX B

CHECKLIST GUIDE FOR WORKS

APPENDIX C

SITE DOCUMENTS

APPENDIX D

QUALITY FIELD INSPECTION REPORT FORMAT

APPENDIXE

SUMMARY REQUIREMNTS FOR SAMPLING TESTING &
OTHER REQUIREMENTS FOR WORKS B MATERIALS

APPEDIX F

CIRCULARS & GUIDELINES
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APPENDIX-A: TEST REPORT FORMATS

Form Mo.

Remarks

10

11

12

Test Repaort Title Reference 15
Code
Test Report for water for
Construction 3025 - 1987

Test Report for Cement

Test Report for Fine
Aggregates
Test Report for Bricks

Stone Water Absorption
Test

Test Report for Coarse
Apgregates - Grading

Test Report for Coarse
Aggregates — Impact Value

Test Repaort for Coarse
Aggregates — Los angeles
Abrasion Test

Test Report for Coarse
Aggregates — Flakiness &
Elengation Index Test

Soll Molsture Content Test

Soil OMC & MDD Test

Filed Drensity {Sand
Replacement) Test

Compressive Strength of 456 - 2000
Cancrete

516:- 1959
Concrete Slump Test 1199 -1959

AJTR -1

AJTR -2

ASTR-3

AJTR-4

ASTRS

ASTR-6

AJTR-7

AJTR-8

ASTR-S

&/TR -10

B/TR -11

ASTR -12

A/TR-13

A/TR -14

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory
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5. No.

15

17

19

20

Test Report Title

Maortar Consistency Test

Hydrastatic Test for
pressure Pipes

WATER TIGHTMESS {under
Ground) TEST REPORT

WATER TIGHTMNESS (Above
Ground) TEST REPORT

Verticality test report for
tubewells

Pipe Laying Report

Reference 15
Code

Manual

15:3370 (Part
I}:2009

15:3370 |Part
12004

I5:2800 (Part
) -1979

Form No.

AJTR -15

TR -16

A/TR -17

A/TR -18

A/TR -13

TR -20

QA & QC Manual

Remarks

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory
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FORM A/TR-1 : WATER FOR CONSTRUCTION TESTING REPORT

For Mo -1
Public Health Engineering Department, Rajasthan
Wark Name:
D wishon: Circle:
Mame of Contractor
W.0.flontract Ha. Diate:
WATER FOR CONSTRUCTION TESTING REPORT
Place: SrucTure:
Saurce Type: Saurce Locatian:
Date of Sarmpling: Mumber of Samples:
£ Mo, |Parameter Tested as peris: Permissible Limits Test Results far samples
A5 per (5456
i 2 3 4
1 Talar
7 o Valise 5 3025 {Fart 22 & 23) = i
3 Deganic 13 3005 (Part 13] <= 0 g/l
4 Imgrganic 15 3035 (Part 18] <= 3000 Mgl
S Silphates |as 503} 15 3035 (Part 24] o 00 S|
13 Chlorides [Ac CI) 15 3035 (Part 37]
8 [Comtrete mot embedded with steel <= 2000 mgfl
b |Reinfoerced Concrete Work == 300 ms|
7 Suspanded bater 1% 3035 (Part 17] = 000 mgil
Remarnks:
Far Cantractor: For PHEDY'TFI:
Signature Signature
Mame; Namse
Positian: Pasition:
Date Diake
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FORM A/TR-2 : CEMENT TESTING REPORT

Foym Mo - ASTE- 7
Public Health Engineering Department, Rajasthan

Wark Mame:

Diwisici Cincla:
Mame of Contractor

W0 /Contract Mo Dt

Brand & Twpe of Camant:

CEMENT TESTING REPORT

Chmantify

Corignment Mo Storw Register Entry Mo;
Date o Samipling: Fmber of Samplaa:
1 Conyislency
Traf |Wiaof  Wiof Hage of Water Reading of [ rir L
Mo, |Cement  Water Ircicabor {mm)
fgms)  Added
{gra)

1
2
i
"
H ftting Time

Serting Time | Time recorded whien water added | Time reconded at Seiting Tima Rmiari

Ee1

Inital Smt

Final S&1
i Enensss by dry sleving|

WL el Camant Liid Ratairwred 00 ) inigies 15 Siave Parcirtags Retained i marks
4 m th k v 7, 7
Room Date of Age of Specimen Crushing Load [T} | Crusing Strangth REmari
Temp [Casting _[Testing |KglemZ)
Raeruarii:
For Conkbractor: For PHEDYTR:
Signapun Signatun
Hama: Mami:
Fomtion: Position:
Dats Data
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FORM A/TR-3 : FINE AGGREGATE TESTING REFORT

Eorm Mo : A/TR-3
Public Health Engineering Department, Rajasthan

Wierk Mame:

Diuision Cirelia:

Blarver of Comitracios

WO Conbract No. [uake;

Fite Rame; Oty receraed
Date of Reciept: Sownoe Hame
S Aralysiy
Sewe | Whal | Common | Percentage | Fassing || Passing Grading L= Ramark
Sime, | Material | weaght JWe Retained, | Theeugh | Theough
men | Reteired, | retained, Ems Hags Eage
ams gms
[t Jeomen Jronem
10
4.7%
1.5
L1E
]
300
i)
Fan
Dry Bulk Density  : Las Foaf B = Date!

Fineness Modulus:

Daletarios mate il Type; Hage by Weig)
Remarks:

For Cantracios; Fear PHIDTRY;

Sgnature Signature

M Marng:

Pakiten: Pagitian:

Pate Date
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FORM A/TR-4 : BRICK TEST REPORT

W'k Parre:

Dawinion;

Marne of Condracior

WD ot N

St Biame:
Brand Mame:
CHimamsions.
Souncing;
Foreign Partch;

Campresive Srengts:

Farrm Mo ;A TR-4
Public Health Engineering Department, Rajasthan

LCirche:

Date:

BRICKS TESTING REPORT

Ony received;

Mo of Samples:

Class:

Codar:

g i P

%Mo, Sire of Brick Crumhing Surface  PCroshing Lasd (k) | Crashing S8 rength Hamark
Lx BxHmm Auea {sgmm, ) Mysg. mm,

Wi atar Absarption Tak:

SMo. | Weightof over | W of Wt Brick, gms | Weight of Water | Sage of 'Winer Remsark

dresd Brigh, gres k, g
Epmarka:
For Conbrackar: For PHEDTR:
Signature Sipnature
LETH LLELIE-H
Peritian: Periticn:
Dharie Diie
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FORM A/TR-5 : STONE - WATER ABSORPTION TEST REPORT

@ Wik Hame:

Division: —Gr‘Ie

Emﬂ :g{ E—ﬁ
Public Health Engineering Department, Rajasthan

Harme of Contractar

WO fContract No. Date:

STOME: WATER ABSORPTION TESTING REPORT

Lirbe damen: Crty recensed:
gy Mame: Maaf Samples;

Dste of Sampling

Watier Absonption Test:
SMa, | Weightof over | Weof Wet Material, | Weight of Water | Hage of Water Resmark
el Matedal, gms) B Abgorbed, grs Absorbed

Wirter Absorptian of Stone Samgles:

Remarks:

Far Comracion For PHEDYTP:
Lagnature Signature
Name: Mame:
Positiom: Fasiticn:
Dt Drate
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FORM A/TR-6 : COARSE AGGREGATE GRADATION TEST REPORT

Far Mo : A/TR-&
Public Health Engineering Department, Rajasthan
Work Mame:
Division: Lircle:
Barre of Comiractor
WO Cantract Mo, Date:
COARSE AGGREGATE GRADATION TESTING REPORT
Site Nami: Ofy recelved:
et of Redept; Sounce Mama:
Shevee Analysis:
Sieve | Wiof Materis | Common | Percentage | Pasing 15 Range Bemark
Zize, | Rotmined, gms | welght fweRstained, | Theough
mm retained, Ems Hape
e
Graded [Sngle
Al
20
1.5
10
ars
Pan
Rararks
Far Contracor: Far PHEDYTPI:
Sigraakure Sipnature
Hame: Mame:
Peaition: Prsiticn
Date Dte
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FORM A/TR-7 : COARSE AGGREGATE IMPACT VALUE TEST REPORT

Public Health Engineering Department, Rajasthan

Wiiork Mame:

Diwissnn:
BMame of Contractar

W0 [Cantract No

COARSE AGGREGATE - IMPACT VALUE TESTING REPORT

Farm Mg : BT

Cirche:

Crabe:

St Maeng: City mesgaived:
Rate of Reciept; SoHarce Mame:
Mo Dekails Linit
1 5

Wit of dry aggregate passing 125 mm and
reatined on B mm sieve + Cylinder
L

Gms

= 100 |4)/13]

2 Wit of cylindricsl measure Gms
lE] Wt of dry aggragate taken [1] - |31 G
q Wit of crushed sggregete passng L36mm |Gms
i Al e srjecting the 1es] spadiren
b 15 bl oo
5 ApEEragate Impact Valus Eet

Ayerage Value:

Rernarks

Far Cantractos For PHED/TR:
SgnETLe Signature
Mamae: Pamie:
Pomitian: Fasition:
Dzt Cate
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FORM A/TR-8 : COARSE AGGREGATE LOS ANGELES ABRASION TEST REPORT

Form Mo - 4 TR-8
Public Health Engineering Department, Rajasthan

Wiork Marne;
Diuisicmn: Cirgla:
Hame af Contractar
WO Comrlract Mo [hate:
ATE - AN N

Hte Name: ity received;

Dare of Raciept; Sourie Mams:

He [Details it Trials

1 3 5
i Wi af aggregste of spedfied gradation g
. Weight of passang 15 LTmm sieve sfter kg
spacitied revalution
] Los fingeies abrasion ¥alue Hape
= 100 [F)11)

Harage Valie:

Remarks:

IFar Cordrachor: Eor PHEOSTR:

Lignature Signatune

Name: Mame:

Position: Parsitian:

Date Date
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FOBRM A/TR-9 : COARSE AGGREGATE FLAKINESS & ELONGATION TEST
REFORT

e Ny AT
Public Health Engineering Department, Rajasthan

Wtk Mame:

Divizion: Circle:

Mairie o Canliatar

L0 Cantract Mo Db

COARSE AGGREGATE - FLAKINESS & ELONGATION INDEX TESTING REFORT

Grtp harre- Oty rincsi vl :
Date of Racept; Scnrrn hame:

EjeyeE Range Total Wt of Wiof sgpregates  |Fakeness of mon Wiofaggregate |Elongatio
fmm} AgEregate (grs) passing thickness  |Index akey passirg edongation  |n Index
AR sl Ruage

B1- 50

Sii- 401

40- 315

115-35

5-20

- 16
- 1215
125.10

10-&3

Flakmess Inaex:

Elongation index:

Remarks:

For Contracior: Faowr PHEDYTPI:
Signature Signature
Mafmi: P
Positian: Pasition:
st [lyte
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FORM A/TR-10 : 50IL MOISTURE CONTENT TEST REPORT

Fonm Ma ! R-10
Public Health Engineering Department, Rajasthan

iork Name:

EHwlshan: Cirde:

Mame of Contractar

W0, fCantract Ma. Dt

SOIL MOISTURE CONTENT TESTING REPORT
Site Mamae: Sam@les Colle cted:
Diate of Rgciopt: Samglas Testad:
No | Details Linit Tost Na
1 1 3 Ll 5
1 W oof Wet soil aken (5w Gms
2 Wt oof dry soél in Pan {5d) ams
El WLaF Water | WG - Gy [Genis
i Mpizture Content [ &g
= 100 x 'W)5d

Remarks:
For Comiractarn Fior PHEDTPI:
Signature Sigrature
LELH Blame
Pt itior: Pasition:
Dt Dt
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FORM A/TR-11: SOIL OMC & MDD TEST REPORT

Fiorm Mo ATR-11
Public Health Engineering Department, Rajasthan

Work Name:

Dinisian: Cirche:

Mara of Contractor

WL ey et M Date:

OMC & MDD TESTING REPORT
Site Mame; Samples Collected:
Date of Reclept famples Tested:
al Burlk Density
Mo |Ditails it Tisn ko
i a 8 a 5
1 Wi al mould & compastad soil (W) s
2 "Wt ol mould {'Wz) IZmS
3 Wi of compacted soil {W1-Wih izms
A Walume o mauld (V] G
5 Eulk Densicy {WLWHH Gmsfoe
[=1] Diry D nsity
Mo |Details Uit Tash Na
1 2 ) a 5
1 Wiof cup = wes w0l (W3] iEms
2 Wit of cup = dry soil [Wa) (Gms
3 WAL o Waber W= GG
a WL al Cup {6 G
] W of drymotl WT = W - W ams
] Feicdsture Content Thoge
=SS T & 100

7 Dy D ity | L 1004 Lt
Petasierram Oy Density
Pelan MBO {pfoc]
Pelzan OBAC (%)
Ramnaris:
For Conkractoan For PHEDTPI:
Sigraburne Smnature
Mame: Nams:
Presition: Positian;
Date Dute
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FORM A/TR-12 : SOIL FIELD DENSITY (SAND REPLACEMENT) TEST REPORT

it iy TR LT
Public Health Engineering Department, Rajasthan
Whark Hame:
Dedgion: ik
Marme of Lanrcior
WL Coniras o irie
FIELD DENGITY [SAND REPLACEMENT) TESTING REFORT
S Hame: sarmpies Golleche o
Tt of Racinpt: Sarsplas Tedted:
2l Deserminosion of Bulk Density of Sand
[4o oesses | T Test o
Fl
1 inaide Diameberof calibrating oontener e
f Ins e Mieight of calisratn g ooneainer b
Fl [Wedume: of calibraning oomainer il
1 W1 ol and = oplitdir Defane pouring Fams
E WLal sand it kams
= Wt al Sard + oindsr alle: pouring in zatdbrabing conlaner =
g Wi of wsnd filing with caliSratisg contsiner =
0 Tk D rmity of cand s
] Dwraren iramen of Bolk Sanuty of Sail -l
o Joens Juait Test b
T
1 W1 ol wet sl Trar hole bams
1 W ol Sard +oylindar stter pouring Ings tha hole tamy
1 W nf iand in i by
I [Wodurme of halwe bms
I's Bl D rmily o st invsdlu ——
€ Deermiranazn of dry detsity of sod in-situ
T Dt i kil Tust b
T
1 Comaine No
H WL ol Cibann i el
1 W ol Coskaner & Wl Sl bim
n W of Combanes + Dry uod kam
5 W ot Dy Soil s
[ W ol 'Wwmer ks
7 Wiater Content & I
Dy Deausiny riﬂs.l'l:l:
ks
For Contractar Far PRIED,TH:
figranune Fgnature
Hama: Mame;
Fotithan Positi of:
[ate Qe
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FORM A/TR-13 : CONCRETE CUBE TEST REPORT

PMace;

Wark Mame:

Divizian:

Mame of Contractor

W0, /Cantract No

Farm No - A/TR-13
Public Health Engineering Department, Rajasthan

Circha:

arte:

Gracks of Comcrate:

|
Porir Card Mumbiar:

Posaar Card Date:
Date of Samrpling: Musmbes of Samphes:
|| 5.Mo. | Dateed | Cube 1D | Agein | Cube Diménsionsin | Areain | Walght | Laad in |Comprass| Average
Testing | Mark Cays mm sq.mm.| Inkg L) lve | Compressi
Strength ve
{Mfmenz] | Strengh
L B [ marn 2]
Reriarks:
For Contractor: For PHEDYTFL:
: Signature sSignature
Mame: FRame:
| Pomitsan: Pasition:
Date Date

Structyres
Casted Member:

Oxy of Casted Concnate {Cumj:

COMNCRETE CUBE TESTING REPORT (AS PER 15:516:1959)
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FORM A/TR-14 : CONCRETE SLUMP TEST REPORT

Form iva H-14
Public Health Engineering Department, Rajasthan
‘Wark fame;
Dirwis o Clrgle:
Mame of Cantractar
WO Contract Na. Dakes
MP TESTING REPORT PER 15:516:
Placs: SEFuCtiang:
Casted Member:
Gracke al Cancrete; Oy of Casted Corwrate |[Cum);
Pour Card Numiber: [Pour Card Diata:
Dure of Sampling: Mumber of Samples
LMo, Zample Descripsion Wator Cement Ratia Slumpinmm  jAverage Slumpin mm
Rarnarks:
Far Comractor: Far PHED/TP|:
Signature Shgnature
Hams: Wame:
Position: Positian:
[ste Dste
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FORM A/TR-15: MORTAR CONSISTENCY TEST REPORT

Farm N - -15

Public Health Engineering Department, Rajasthan

Wark Name:

Diwision: Clrdle:

Name of Contractor

W.O fContract Mo, Data:

MORTAR CONSISTENCY TESTING REPORT

Site Marne: Samples Collected:

Date of Reciept: Samples Tested:

Mo |Detsils Unit Test Mo
1 2 3 4 5

1 Wit of Cemeant kg

2 Wt of Sand Kg

3 Water/Cement Ratio

4 Wit of \Water kg

5 Dial Guage reading before penetration mm

5 Dial Guage reading after penetration mim

5 Consistency of Maortar mm

Average Consistency of Mortar

Remarks:

For Confractor: For PHED/TPI:
Slgnature Slgnature
Mamea: Mamea:
Position: Position:
Date Date
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FORM A/TR-16 : PIPE HYDROSTATIC TEST REPORT

Fonm o A TR-18
Public Health Engineering Department, Rajasthan

Wik Mama

Division; Cirgle

Mame of Contractor

WO fCantrac N Date:

[al TATICT RE
Test Stredch; Pipe atenal fDiafClass:
From Chainage: Ta Chainage:
Reguired Test Fressure: Gravitys Pumping:
Reuined Test Duratsan Diame of Testing:
Permizsible Make-up Water Actual Make-up ‘Water:
S Data Tirie HH:A Prs suse Actual M- up Rarmark
Water
{Literz)

Remarks:
FFr Comtrachor: For PHEDYTPI:
Aigrasture Signature
Hame: Mame:
Positicen; Pasition;
Pate Dare
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FORM A/TR-17 : WATER TGHTNESS (UG RESERVOIRS) TEST REPORT

Farm Mo 4 TR-17
Public Health Engineering Department, Rajasthan
Wark Name:
Diwision: Cirche;

Name of Cantractor

W0 fContract M. Date:

WATER TIGHTNESS (UG RESERVOIRS] TEST REPORT

Location: Capacity:
Dpsn/Closed "Water Calurmean Height:

Dase of Filling ‘Waber upso Full
Lupply Level:

A Coetainss
Aftar Dats of Water Leved (m] | Water Lavel Drap | Cusnulative 'Water] Remark (15 extemal
Seven |Measurement after| fmj Level Drop {m) | surface shows sign of
day ol seygan days af lonakageTh

Fillirg filling
upto F5L

1 Créry
2 day
3 Dy
i Dy
& Day
|5 dav
[0

Allgwahle drop as per 1533701 m

Remarks:

B Boof

[ate & Teme of flocding Start of continous sprey [for sloping roofs)
Depth of Water [ flooding possibie)

Date B Teme of Ohearvation (28 Hours after flocding]

or G of continous spray Tor sloping rocfs)

Remarks for leaks or
damp patches an

soffit

For Contractor: For PHEDYTPL:
ShEEALTR signature
Mami: Mame:
Position: Basition:
Diaka Db




PHED, Rajasthan QA & QC Manual

FORM A/TR-18 : WATER TIGHTNESS (ABOVE GROUND RESERVOIRS) TEST
REPORT

Eprm to A/TE: 1
Public Health Engineering Department, Rajasthan

Wk Mama-

Bivisioe: Cirde:
Mpme of Cantractar

WO Conkract Mo Cate:
HTH A r R T

Locaticn: Capacity:
DOpenyCiosed Wiater Column Height:

Date of Filling Water upta Full
Sy Level;

A Contsiner

Aftar Date of WAiatar Lasaal o] Water Laval Drop | Comnulative Water| Ramark |is extemal
Sewen | Measurement after| ({,] Level Drapim) | surface shaws sipn of
day of even days of beakage ?|
Falling Tillng
i FSL
1 Dy
Z day
=
|
[0
[pday
[Fos

Bllzaable drap as Contract i

Remarks:

B} Rood

Date & Time af Nooding/ S of santinous spray (o slaping roels)
Dwith af Watar {If Flaoding passibla)

Cate & Time of Obsarvation {24 Hours after Flooding)

ar B hrs of continaus spray (o sloping roafs)

Remarks for beaks or
damp patchas an
soffi:

For Contractor: For PHEDTPL

Hgnatune Signayre
Hame: Mlarme:

Positian: Pasitean:

Date it
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FORM A/TR-19 : TUBEWELL VERTICALITY TEST REPORT

Form Mo : 2L
Public Health Engineering Department, Rajasthan

Work Mame:

Diiwits o Clrcl

Mame of Contractar

W0 Contract Na. Dabe:

TUBEWELL VERTICALITY TEST REPORT (15 2800:1979 Part 11}

Pump Serial M 1o af Walk:

Conducted By: 0. off Dise:

in the presence of: Dist Coerection:

Date: Prant of Sunpermion above tap:

Static Water Lavel:
Diepthoof Well Housing:

Bepthin | Reading from | Deviatian from Vartical | Calculated deviation | Calculated from

mEeters Arbitrary 2t Tap of Tubewedl fromiwertical at vertical at respective Dieviation,
brelow tap Datum respeitive depth depth acding dise Remark &
af cormectian [1H
tubeEwell directicn

X ¥ M 5 E|lw|HN]S E|lWw]Hn]|]S= E w

Remarks:

For Comtractor: Far PHEDSTRI:
signature Sigratura
Mame: Hame:
Position: Position:
Date Date
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APPENDIX - B : CHECKLIST GUIDE FOR WORKS

Remarks

10

11

12

Description of Work Farm
Na.
Tube well, B/CL-1
Laying and jointing of pipe line, BfCL-2
back filling, and hydro testing.
Pumping machinery & fittings BfCL-3
of delivery, pipe in Tube well
Disinfecting plant. BfCL-4
Fump House, BfCL-5
Development of head works. BfCL-B
O.H.5.R BfCL-T
Water treatment plant BfCL-8
Hand Pumps BfCL-9
Control panel for 3 phase pump B/CL-10
& motor,
Centrifugal pump, motor & B/CL-11
fittings of delivery pipe in pump
House }
Quiality certificate. BfCL-12

Mandatory

Mandatory
Mandatory

Mandatory
Mandatory
Mandatory
Mandatory

Mandato ry
Mandatory
Mandatory

Mandatory

Mandatory
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FORM No. B/CL-1 : CHECK LIST FOR TUBEWELL

1. Mame of work

2. Contract Agreement Mo. :

3. Name of contractor :

4. Location of Tube well

Description

Yos Mo/ NA

Remarks

10

11

12

13

14

Whether tube well site is prone to flooding and free
from filled up earth?

Whether any pond s located adjacent to water
Wiorks site?

Whether the drilling point of tube well is as per
approved lay out plan?

Whether tube well site was investigated hydro
geologically & geo-physically to assess the availability of
water?

Whether the type of drilling, size of tube well boring are |

as per contract agreement?
Whether screen slot size and gravel size has been
recommended by Hydro gealogist?

Whether M.5. Pipes used are of proper thickness, free .

from rust and with bituminous painted as per approved
specification and Departmental inspection conducted?
Whether Stainless steel wire cage strainers are of
proper thickness, and as per approved specifications and
Departmental inspection conducted?

Whether the tube well assembly has been approved
by competent authority.?

Whether lowering of tube well assembly has been done
inthe presence of AE/SJE in-charge

Whether Cermnent/clay, seal plug is provided between
the annular spaces of boring & lowering assembly to
prevent contamination of good guality water bearing
strata as per recommendations of the Geoclogist /
Hydrologist?

Whether certificate to the effect that "Certified that
the lowering of the pipe assembly and screen/ strainer
has been done in our presence and that the quality, sizes
and length of pipes and screen/strainer are as per
record [ entry made and are correctly located and
lowered in the bore” has been recorded and is duly
signeed by AEJIE?

Whether verticality of tube well is checked and recorded?
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15

16 |

17 |

8 |

19

20|

71 |

Whether capacity of Air Compressor (Both CFM and PSI)
used is as per specifications given in bid document and is
certified by the Engineer-in-charge? .
Whether capacity of Submersible pumping set used
for development is sufficient w.rto developed and
designed discharge? |
Whether tube well development hours are as per
contract and log book maintained?

al With compressor

b} With submersible pumping set .
Whether running hours of air compressor  and
submersible pumping set are witnessed and certified
by authorized officer of PHED?
Whether final performance test done & recorded?
Whether strata chart and assembly chart sh-nwing'
all details of tube well has been submitted by
contactor to PHED?

Whether result  of water sample tests |
(Physical/Chemical/  Biclogical Examination)  after
development with submersible pumping set are
conforming to drinking water standards?

FOR CONTRACTOR FOR DEPARTMWENT

Signature : Signature

Name i Name

Date 5 Designation

Date
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FOBRM No. B/CL-2 : CHECK LIST FOR SUPPLY, LAYING AND JOINTING OF PIPE
LINE, BACK FILLING, HYDRO TESTING

1. Mame of work
2. Contract Agreemeant Mo.
3, Mame of cantractar

5l No. Description Yes/Nofh Remarks
A. Stage schedule: - Supplying of pipe and valves, excavation, laying, jointing, and
fixing of valves.
1 a)  Whether pipes are of proper specifications and as per

make as per approved QAP7
b) Whether pipes have beean tested at
manufacturer's premises by PHED Officers/Third Party?

2 | Whether the Sluice Valve/Air Valves etc are as
per specification and MOC has been obtained?

3 Whether the b5/ CI/GI/PVC specials are as per
specification and MOC has been obtained?

4 Whether the trenches have been excavated to correct
depth as per specifications and dimensions?

3 Whether the pipe line has been laid true to the
alignment with proper bedding made as per specifications#

B Whether Jointing material used as per specification?

7 Whether all the lanes are provided with pipe lines as
per approved drawing?

8 Whether the completion drawing of pipe line prepared

and subrmitted with running bills?

B. Stage schedule: - Completion, testing and commissioning.

1 Any bursting of pipeline noticed 7

2 Whether all the leakages observed during testing have
been repaired properly?

3 Whether the trenches were backfilled in layers, and
properly watered and consalidated as per specifications?

4 The filling is carried out to required level and without

| any settlement?

5 Field compaction / density test conducted?

[ Whether the road reinstated properly after laving of pipes?

i Whether PHED is satisfied with restoring of roads and
streets?

g Whether the valve chambers constructed as per drawing
and tested for water tightness?

Whether the pipeline s'n,istem hydraulically tested?
10 | Whether the distribution system properly disinfected
before providing connections to consurmers?

m
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FORM No. B/CL-3 : CHECK L1ST FOR PUMPING MACHINERY & FITTINGS OF
DELIVERY PIPE IN TUBEWELL

1. Name of werk
2. Comtract Agreement MNo.

3. Name of contractor

Description Yes/No/NA Remarks

1 Whether submersible pump and motor conforming to
appraved specifications and make as per contract
agreement, the MOC obtained and Departmental

| inspection done?

2 Whether Sluice valve, reflux valve and Air valve are
151 marked and as per specifications & the MC has
been cbtained?

3 Whether the pipes and specials, rubber packing, nut
and baolts are as per specifications?

Is there any leakage from fittings?

| Is Air Vabve/Non Return Valve installed properly?
3 Whether diameter and length of riser plpe lowered s
as per approved specification?
7 Whether the jointing of riser pipes is done
praperly to prevent leakage of water?
B Whether dizcharge available from the pump is close
to actual discharge of pump?

{Actual measurement of discharge by measurement

9 | is mator taking narmal current?
FOR COMTRACTOR FOR DEPARTMENT
Signature : Signature
Mame : Manme
Date : Designation

Date

13
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FORM No. B/CL-4 : CHECK LIST FOR DISINFECTING PLANT
1. Mame of work
2. Contract Agreement Mo,

3. Mame of contractor

4. Make, Type & Capacity

51, Ma. Description Yes/MNo/NA Remarks
CHLORINATOR
1 Whether chlorinator and accessories is as per specification?
Whether MOC has been obtained and PHED inspection
conducted?

Whether the chlorinatar is installed and working properly?

Whether Testing kit for residual chlorine test available for
water samiple testing?

FOR CONTRACTOR FOR DEPARTMENT
Signature : Signature
Mame : Marme
Date : Designation
Date
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FORM No. B/CL-5 : CHECK LIST FOR PUMP HOUSE
1. Name of work
2. Contract Agreement Mo, :

3. Name of contractor

4. Location & Other Details

5.M Description of/Na  Remarks

A Stage : Upto Roof Level
UPTO PLINTH LEVEL
1. Whether Bench Mark pillars are fixed and layout is correct as
i per approved drawing for excavation of foundation?
FA Whether Depth of foundation is correct as per approved
drawing?
3. Whether Earth bedding condition checked?

d. ‘Whether following materials used are as per specifications and
Test for miaterials conducted as per frequency ?
= Bricks
» Fine aggregate
» Cogrse aggregate
Cement
Steel Reinforcement
Water
5. Whether following manufactured materials used are as per
specification and Test for materials conducted and MC
abtained?
= Cement
» Steel for reinforcement

6. Whether Concrete bedding laid as per specification?

7 Whether proper arrangement of curing and curing periad
maintained as per specfication?

g, Whether Stone/Brick work in foundation and plinth
executed is as per Specifications and necessary test for mix
proportien o f moertar conducted?

9, Whether DPC provided as per specifications?

UPTO ROOF LEVEL

10, Whether Stone/Brick/Concrete work in super
structure is as  per specifications?. Proper wet bricks are
used?. Test for mix proportion of mortar conducted?

11. Whether Stone/Brick/Concrete work in super structure is in
rue plumb an i all walls are in lewvel?

15
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12

13.
14.
15.
16.

17.

Whether Thickness of joints in stonework/brickwork is kept as
per specification?

Whether All horizontal and vertical joints are being filled
Whether proper curing period maintained as per specification?
Whether size of doors/windows and other joinery work as per
Whether proper section of chowkhats have been provided with
proper grouting?

Whether foot rest provided as per drawing and specification?

B. Stage: - Completion & finishing

1.
2.
3,

10,
11,
12,
13.

14.

15,

Whether Proper Centering and shuttering has been provided
for

Whether steel Reinforcement laid as per design and drawing?
Whether R.C.C, 5lab is laid of required thickness and in level?
Whether surface cleaned of all loose mortar and
efflorescence before plastering?

15 the finishing of plaster insidefoutside is proper and mix is
a5 per required proportion?

Whether the floor has been laid in panels, correct thickness
and proper sand fifling done under floor?

Whether proper underground conduit for electric
cable has been provided for machinery ete?

Whether electrical fixtures installed are as per
approved specifications and quantity?

Whether top finishing and slope of floor is correct?

Whether proper roof trestment has been done on roof as
per specification?

Whether proper guality and type of wood has been used
with correct thickness of shutters in wooden doars, windows &
ventilators as per specification?

Whether thickness of Glass used in window panes is carrect
as per specification?

Hawe grills, if required, been provided as per standard
drawings?

Whether Quality of White wash/ color wash/ distemper/
cement based paint is as per specification?

Whether Quality of paint used on wood work/steel work and
on other components is as per specification?

FOR CONTRACTOR FOR DEPARTMENT

Signature % Signature
Mame % Mame
Date : Designation

Date

16
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FORM No. B/CL-6 : CHECK LIST FOR DEVLOPMENT OF HEAD WORKS
1. Mame of work
2. Contract Agreement Mo,

3. Name of contractor

4. Location & Other Details

lan Yes/ Mo/ MNA Remarks

Whether Bench Mark pillars are fixed and layout is
correct as per approved drawing for excavation of

foundation?
2 Whether Depth of foundation is correct as per
| approved drawing?
3 Whether Earth bedding condition checked?

Whether following materials uwsed are as
per specifications and Test for materials conducted
as per frequency?

& Bricks

= Fing aggregate
= Coarse aggregate
= Cement
* Reinforcement
& Water

5 | Whether fallowing manufactured materials used are
as per specifications and Test for materials
conducted and MOC obtained?

* Cement
*  Structural steel

& | Whether Concrete bedding laid as per specification?
Fi Whether 5tene/ Brick work in foundation and plinth
is as per specifications and necessary test for strength
| of mortar conducted?
g Whether D.P.C. provided as per specifications?

g | Whether Stone/Brick work in super structure is as
per specifications and proper wet bricks are used.
Test for mix proportion and strength of mortar

10 Whether Stone/Brick work in super structure is in
true plumb and top of all pillars in level?

11 Whether Thickness of joints in stone/brick work is
kept as per specifications?

12 Whether All horizontal and vertical joints are being
filled correcthy?

13 | whether proper curing period maintained as
per specification?

n7
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14

15

15
17
18

18

Whether Gate Pillars and corner Pillars have
constructed as per drawing?

| Whether barbed wire provided as per 15 ; 273-2009

and is of proper gauge and fully stretched in

correct alignment?

Whether proper size of iron Gate has been fixed
with proper fittings and In alignment as per drawing?

| whether rnad.r;fpathﬁ has been constructed acmn:'i'ing
to proper section and camber as per drawing?

Whether CQuality of paint an steel wark and on ather
components is as per specification?

| whether proper sign board according tao

specifications has been installed?

FOR CONTRACTOR FOR DEPARTMENT

Signature : Signature

MName

Designation

Date

N8
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FORM No. B/CL-7 : CHECK LIST FOR OHSR

1. Name of work

2. Contract Agreement MNo.

3. Name of contractor :

4. Location, Capacity, Type, Stagging etc
&l Description Yes/No/NA Remarks
No.

A..ge:- Foundation and column up-to ring beam

1. Is Sail Bearing Capacity has been got checked from
approved/reputed institute?

2 Whether Bench Mark pillars and center pillar were fixed and
layout/depth of foundation is correct as per approved drawing?

3 Earth bedding condition checked for any filled wp soil.

4 [ Is suitable mechanical arrangement for curing of RCC

waork [electrical motor/diesel engine operated device) is
available at site which is capable of lifting water up to top dome
of OHSR.?
5 Whether following materials used are as per specifications and
Test for materials conducted as per frequency?
#» Fine aggregate
» Coarse aggregate

¢ Cement
+ Steel Reinforcement
& Water
] Whether fellowing manufactured materials used are as per
specifications and Test  for materials conducted and MC
obtained?
« Cement
* Steel for reinforcement
7 Whether all requisite tests have been conducted for the

following items as per frequency?
= Excavation and bedding
*= Plain cement concrete
« RC.C {Slump test, Compressive strength)
g Whether PCC |aid as per drawing and specifications?
9 Whether proper steel centering and dent less shuttering is
belng used?

10 The reinforcement in the following members provided is as
per drawing/design and whether it has been checked by
EEFAEN/IE?

= Foundation
= Columns
* Braces
= Llandings
11 Whether Concrete Weigh Mixer/ Transit Mixer/Vibrator was

used at site and standby arrangement made, if required by
rnnfrart?
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12 ‘Whether Concrete pour Register with date of casting each bit
of Concrete is being maintained?
13 | Whether R.C.C. in the fnilnw'rng members laid as per dimensions

given in approved drawing with desirable smooth finishing?
+  Foundation
= Columns

s Braces
14 Whether verticality of R.C.C. columns checked before and after
pouring of concrete?
15 | Whether proper curing period maintained as per specification?
16 | whether proper plinth protection constructed ?
17 | Whether all scaffolding is of Steel?
B. Stage: - From ring beam up-to roof slab am_:l completion of stair case.
i Whether Bell Mouth Puddle collars, Double Flanged Puddle

Collars have been fixed in position and are of proper
. specifications and approved make?

2 Is the reinforcement in the following members provided is as
per drawing/design and whether it has been checked by
EE/AEN/IET

* Bottom Ring beam

* Bottom dome and gallery
= Tank wall
= Topring beam
*  Topdome
& Staircase and landings
3 | Whether R.C.C. in the Hlu-ning members |aid as per dimensions |

given in approved drawing with desirable smooth finishing?
+ Bottom Ring beam

Bottom dome and gallery

Tank wall

Tep ring beam

Top dome

Staircase and landings

4 | In Stair Case whether G.1. Pipe railing and angle iron pickets is
| as per drawing and specification?
5 Whether proper curing period maintained as per specification?

5] | Whether Safety Mets, ropes & harnesses used?
7 Whether construction joints & water stoppers provided as per

approved design & drawing and of proper specifications ¥

C. Stage: - Arrangement and erection of C.1 DVF pipe and specials, all balance work including
plinth pretection, automatic waler level controller and testing of structure eto.

1 Whether the CIf DIf DF pipes are as per specifications and
MOC obtained and pipes have been fixed in true plumb?
2 | Whether inlet and overflow pipes have been properly installzd

in the tank so as to ensure proper working of OHSR?
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3 Whether following C1/DI valves and specials have been fixed in
position
i. | Duck Foot Bends (15 13382-1992)
ii. Sluice Valves
iil. | Expansion hoints {5 1535-1983)
. M.5. Clamps
v.  Joining Material (Mut Bolts/Rubber insertion)

4 Is pipes extended by length, reguired by contract, beyond Duck
Foot Bends?

5 Is necessary arrangements for overflow pipe eg extension,
specials, covering by mesh at end, connecting to supply pipe etc,
as reguired by contract, has been made?

[ Whether angle posts are painted in two coats after primer?

' Whether Roof ventilator is provided with proper cover as per
drawing?

8 Is water level indicator with proper specification has been
provided as per drawing. Whether plumby indicator is as per
size and specifications? Or if, Electronic float system is provided
it is as per specification and working properhy?

g Whether water sealed Manhole Cover of suitable size with
proper specifications / Drawing with lecking arrangerment have
been provided?

10 Whether Lightening Conductor with proper earth electrode
andspecifications and drawing has been provided?

11 Whether Ladder of proper MOC from balcony landing to
top of the Dome |s provided as per drawing and specification?

12 Whether Ladder of proper MC i.e. Aluminum or any other non
corrosive material inside the tank provided as per
specifications and drawings and one end fised 1o the top
dome and other end with the bottom dome?

13 Whether vertical pipes, clamps, rallings, steel ladder and
fittings are painted with two coats of paints after applying
primer coat?

14 Whather the OHSR has been tested for water tightness and
found no leakage or seepage?

15 15 overall arrang-eme'n-t of construction as per apprwéd General
Arrangement of Structure?

FOR CONTRACTOR FOR DERARTMENT

Signature Signature

Name Name

Date Designation

Date
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FORM No. B/CL-8 : CHECK LIST FOR WATER TREATMENT PLANT
1. Marme of work
2. Contract Agreement Mo, ;

3. Name of contractor :

4. Location, Capacity, Type ete

Yes/ Mo/ MA Remarks

Whether Bench mark Pillars constructed for
every units and the foundation, invert, hydraulic
and formation  levels have been ensured as

per drawing?

2 Whether Drainage Plan/ General Layout of
campus approved?

. Whether following materials used are as

per specifications?  Whether Test for
materials conducted as per frequency?
*  Bricks
+ Fine aggregate
= Coarse aggregate
Filter media
Cement
Steel Reinforcement
Water

3 Whether following manufactured materials used
are as per specifications? Whether requisite
Tests for materials conducted and Manufacturers
Certificate obtained?
* Cement
= Steel for reinforcement
= LDPE sheet
= Manhole cover and Footrest
= Vent pipes
4 Whether all requisite tests have been
conducted for the following items as per
frequency?.
® Excavation and bedding
&  Plain cement concrate
# Cement Mortar
« R.C.C{Slump test, Compressive strength)

. s o8 4

£ Whether Inlet chamber has been constructed as
per approved drawing?
& Whether the Raw ‘Water Reservair/

sedimentation cum storage tank has been
constriscted to  correct dimensions  as  per
|:|ra'l.l.rinE.lr specifications and tested for water
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10

11

11

12

13

Whether the Flash Mixer/ Clari-Flocculator has
been constructed to correct dimensions as per
drawing/specifications and tested for water
tightness?

Whether the Back Wash Water tank has been
constructed to correct  dimensions  as
per  drawing/specifications and tested for
water tightness?

Whether the filter beds has been constructed
to correct dimensions as per drawings
fspecifications and tested for water tightness?

Whether Filter Media is from approved guarry
and placed in filter beds to correct position
and thickness as per drawing and specification?

Whether the Chlorine Contact Tank has been
constructed to correct dimensions as per
drawings /specifications and tested for water
tightness?

Is the clear water tank has been constructed
to correct dimensions as per drawing /
specification and tested for water tightness?

Whether the Valves and specials are as
per specifications and MOC obtained?

Whether all Mechanical /Electrical
fInstrumentation works in Blower Room/
Chemical Building/ Chlorination Building/ Fitter
Galleryf Backwash Pump Room as per approved
Mol and specifications of Contract?

FOR CONTRACTOR FOR DEPARTMENT
Signature 2 Signature
Name : Mame
Date * Designation
Date

Note : Check list for components namely OHSR, Pump chamber, Centrifugal pump and maotor, Control
panel, Development of water works compound and Disinfecting unit shall be required to be filled
separately on prescribed format .
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FORM No. B/CL-% : CHECK LIST FOR HANDPUMP

1. Mame of werk

2. Contract Agreement Mo, ;

3. Name of contractor ]

4. Location & other details

Description

Yes/No/Na

Remarks

10

11

12

13

Whether HP site is prone to flooding and free from
filled up earth?

Whether any village pond Is located adjacent to water
works site?

‘Whether the drilling point of Hand pump is as per
approved Location?

Whether Hand pumip site was investigated hydro
geclogically & geo-physically to assess the availability of
water? (applicable to area where there is water scarcity)
Whether the type of drilling, size of hand pump baring
are as per contract agreement?

Whether M.5. Pipes used are of proper thickness, free
from rust and with bituminous painted as per appraved
specification, Test certificate obtained?

Whether Riser Pipes (Gl pipes) and connecting rods used
are as per approved specification, Test certificate
obtained?

Whether the Hand pump assembly has been approved '

by Engineer in charge.
Whether lowering of hand pump assembly has been
done in the presence of Some PHED representative?

Whether Cerment/clay, seal plug is provided between
the annular spaces of boring & lowering assembly to
prevent contamination of good quality water bearing
strata as per recommendations of the Geologist f
Whether verticality of hand pumps is checked and

recorded?
Whether capacity of Air Compressor {Both CFM and P51}

used is as per specifications given in bid document and is
certified by the Engineer-in-charge?

Whether hand pump development hours are as per
contract and log book maintained?
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14

15|

16 |

17

12

Whether running howrs of air compressor are witnessed
and certified by authorized person of PHED?

Whether installation of Hand pump is as per
UNICEF/PHED guidelines; Depth of HP bore and length of

riser nine Inmwered is a5 ner snerificatinns?

Whether Depth of HP bore and length of riser pipe

lowered is as per specifications?

Whether strata chart and assembly chart showing all

details of handpumps has been submitted by contactor

to PHED?

Whether result of water sample tests |

[Physical/Chemical/

Biological Examination) after development are
FOR CONTRACTOR FOR DEPARTMENT
Signature : Signature
MName A Mame
Date - Designation

Date
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FOBRM No. B/CL-10 : CHECK LIST FOR CONTROL PANEL FOR 3 PHASE PUMP &
MOTOR

1. Mame of work

2. Contract Agreement Mo.

3. Mame of contractar !

4. Location, Capacity, Type, Make etc :

Description Yes/No/NA  Remarks

10
11

12

13

14
15

16
17
iz

19
0

Whiether the main switch is of suitable capacity of
specified approved make?

Whiether the MCE/ MCCB units are of specified make?
Whether the 3 Phase starter is of sultable capacity of
specified make?

Whether the required protection relays & other
arrangement of specified make is provided and working
Whether the panel box is of approved thickmess and
has bean power painted?

Whether it is suitable for required voltage?

Whether Capacitor is of proper KVAR capacity and of
reputed make?

Whether Ampere meter 5 of suitable range and of
specified make?

Whiether Volt meter is of suitable range and of specified
miake?

Whether the ELCG is of reputed make?

Whether three phase Indicators lamps are of approved
make?

Whether Fuse bases and HRC fuses are of specified make
or equivakent?

Whether selectar switch for Ammeter and Veltmeter are
of specified make?

CT for Ammeter are of specified make or equivalent?
Contractors relays and timers are of specified make or
equivalent?

Switch fuse unit is of specified make or eqguivalent?

Wires are of specified make or equivalent?

Whether MC has been obtained and inspected by
PHED Officers?

Whether the control panel has been fitbed properly?
Whiether APFC Panel installed as per specification?

FOR CONTRACTOR FOR DEPARTMENT
Signature - Signature
Narme i Mame
Date Designation
Date
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FOBRM No. B/CL-11 : CHECK LIST FOR CENTRIFUGAL PUMP, MOTOR &
FITTINGS OF DELIVERY PIPE IN PUMP HOUSE

1. Mame of work
2. Contract Agreement Mo.
3. Mame of contractar !

Description Yes No/MA Remarks

10
11

12

13

14

15

16
17

19

‘Whether the pumping set is of specified make as per
technical specifications, MC obtained and inspection
conducted by PHED officers?

Whether the shaft, impeller and bearing are as per
technical specifications?

Whether the speed of mater is as per specifications?
‘Whether the actual discharge of pump iz as
per specifications?

‘Whether the alignment of the shaft s correct?
‘Whether it is suitable for 415 ¥ AC, with variations up
to &

‘Whether combined efficiency of pump set is as per
specifications?

Whether head and discharge are correct as
per specifications?

Whether foundation and base plate are as
per specifications and foundation bolt are of proper
size and length?

Whether the pump set has been power painted?
Whether the suction lift is within the limit as per
specifications?

‘Whether the suction pipe joints are alrtight and pump
starts without priming?

Whether Sluice valve, reflux valve and Air valve
are I51

Whether the pipes and specials, rubber packing, nut
and bolts are as per specifications?

Is there any leakage from fittings?

ajinside the pump house
Is Air Valve/Mon Return Vakve installed properby?
I5 earthing done for machinery and is in order?

Isthere any excess vibrations observed on running of
pump?

Is thera any overheating of bearings?

If the welocity in suction and delivery pipe is within
the limit as per contract agreement?

127



PHED, Rajasthan

QA & QC Manual

FOR CONTRACTOR FOR DEPARTMENT
Signature : Signature :
MName 3 MName
Date Designation

Date
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FORM No. B/CL-12 : QUALITY CERTIFICATION

1. Name of work

2. Contract Agreement No,

3. Name of contractor

4, Name of Structure/Location

QUALITY CERTIFICATE
This is to certify that we have inspected the conduct of the works in accordance with
established Quality Control procedures and that the items included in this Interim Payment
Certificate satisfy the required guality of works and are acceptable with regard to the
specifications and standards as prescribed under the Contract. Requisite Test Certificates are
attached.
Enclosures
1
2
3
4
o
B
7
&
9
10
Signature/Date:
L] - LEfAE. E.E. [PHED]

Mote: This Quality Certificate shall be completed and attached to each Interim Payment  before
payment is made.
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APPENDIX - C: SITE DOCUMENTS

MName of Document

Responsibility

C/ORF-1
CfQRF-2
C/ORF-3

C/aRF-4

C/ORF-5

C/ORF- &

CQRF-7

C/ORF- 8

Site Order book

Material Register

Daily Progress Report.

Concrete pour Record

Test Record
Design and Drawing Record

Man-Confoerming Item

Record

Hindrance Register

Contractor

Contractor

Contractar

Contractor

Contractor

Contractor

PHED/Contractor

PHED/Contractor

Mandatary

Mandatory

Mandatary

All Concreting Sites

Mandataory
Mandatory

‘When test results
are not OLK.
and
Cuality Weorkmanship is
poor

Mandatory
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Form No C/ QRF-1 : SITE ORDER BOOK

Public Health Engineering Department, Rajasthan

Work Mame;

Division: Cirche:

Marrwr of Contrachor

WO Cantrc M Cuate;

Site Order Book

Inapection Date
PMace e

Wihe theer Sufficiat labor at Sie?

Whether Suffidant Materal at Sie?
Omerall Guality of Material 7
O rall Quality of Wearkmarahip?

Iretruecti om to Conkractor

Contrator Iengpscting Autharity with Designstion

Contracior]

Moge - ™3 opi e per set- ane copy each 1o be s=i 1o EESSE by the contractor, one copy to be retaired at
size}
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Form No C/QRF-2: MATERIAL REGISTER

Narme of Work

Contract Agreement No. 2
Name of Contractor

Name of Iterm

Total Quantity Regquired

Source

Minimum Size of One Lot

Additional Quantity
Issued/Consumed
Balance Qutstanding
Present Requirement

Cumulative |ssue

@
s
=
=
'y
=
2
=
=

Procured
Cumulative Qu
Quantity
Contractor

*To be maintained item wise in ledger form, to be filled daily by contractor.
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Form No C/QRF-3 : DAILY PROGRESS REPORT

Name of Work
Conftract Agreement Mo
Mame of Contractor

Date
EQUIPMENT AT SITE

Avallable

Under Repair

Mame of  Item Quanti  Locatio Labour Engaged
Compone Execut ty n Skilled Non Fitter  Mason Others

nt ed Skilled

Ay Special Difficulties) happening:

Signature ! Signature :
Marme ; Marme

Date - Diate

For Contractor For Department
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Form No C/QRF-4 : CONCRETE POUR RECORD

Public Health Engineering Department, Rajasthan

Wiork Name
Divislon: Circla:
Sarmi of Conlrictar
W.O./Cantract Mo, Dratia:
Concrete Pour Card

IP\afCaana-

ID@IH

Superdisor Kame:

ISiDe Hasma:

Iseructure Marm

structere Component

IMN Grade

(i Propotese |Cament-Send: Aggpragata )

Hoemend Used [Walke Grode)

Warter Cement Ratio

Aulirtintu s i fuch o Placticias, Ratande atc

Lty s per Drawieg (Cum|

lactual cey {Cum)

IMﬂhndﬂf Pour

Ihww-:l‘.ﬂwr

Time Pour Start

Tima Pour Finksh

[Canarse Agaremarte - Tast Ropart Aaf Mo & Dats

Fine Aipgregste ; Test Report Ret Mo i Dabe

ll:umprn:s.hc Strength and Tast Report Ref Mo & Date

‘Eongehe Cube Sampies
EMo. [Tima W ol IS.Nn. Tiimic o' al it [Cube Mo [Time Cube Mo [T
Remarks:
Conoeting done in presence of -
For Contracton For PHEDTPL:
Sigrabary Sigraburs
hlarmio: Rlam:
Paoxiition: Paition:
[t Dt
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Form Mo C/QRF-5 : TEST RECORD
Mame of Work
Contract Agreement No

Mame of Contractor

5. Descripti  Date of Size of Name of Status Status of Signat  Signat
MNo. onof Sampling Sample Laboratory of Manufact ure of  ure of

Sample Inspecti  wring ] Contr  PHED
on Certificate actor
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Form No C/QRF-6 : DESIGN AND DRAWING RECORD

Mame of Wark
Contract Agreement No.

Mame of Contractor

Details of Design /  Date of Status of Design | Status of Contrac AEJEE

Drawing Title/Mo = Approval f Drawing Submission 5 Signature  Signature
(Original/Revise  of 5oft copy

Drawing d)

of Design [/
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Form No C/QRF-7 : NON CONFORMING ITEM RECORD

= Nameof Work

» Contract Agreement MNo.

& Mame of Contractor

*  Brief details of item

s MName and designation of the Authority deciding the non-conformation:
[T T 1 DESiENAtion .. ererermens

* Reason for nonconforming

& Mature of non conforming-Comments :

Yes MNo

il Whether the item s acceptable with in

Specified tolerance limits

iii] ‘Whether the item requires demalition

and re- execution.
Signature : Signature
MName ; Mame
Date E Date
For Contractor For Department
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Form No C/QRF-8 : Hindrance Register

HIMDRANCE REGISTER
(st Male: 3 o iten No.23 of Apendix =Xl of BYIFAAR Pat-ll

Mamea of Work: !

»  Agreement No. & Date:
« Name of ContractonFim
+ Contrac! amaunt :
« Dale of commantament :
« Stipulated date of completion ;
8. | Ceals ol Date of Communicaticn datein | Dals of Detalls of coneciive
Mo.|  Hindraace | ococurence | wiibng drom conlracing firm | avercoma | measues taken by
of WL Hindrarnce ol Engieeris)
’ Hindranca | Hindrance
=] E g S 7 § e
Toiel days of Cays _ Days not attibulalia Signature of Engineer
riingrance alibutabla io | b contracier with f |
[T=53) coniractor | roasens) JEn AES, Ex.En
{with reasens) i
7 ] ] § =, i) 1

138
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APPENDIX - D : QUALITY FIELD INSPECTION REPORT

Public Health Engineering Department, Rajasthan

Quality Control Wing

QC WING FIELD INSPECTION REPORT

Division Name

FPage

Page 1of 7

Inspection Date

(Sheet to be Fillad by Figld Officers)

1. GENERAL

Mame of Division/
Projact Inspectad

Mame of EE

Name of Block

Mame of District

Mame af Section

Mame of JE

MNamie of Sub Divigion

MName of AE

Mame of Circla

Mame of SE

Name of Region

MName of ACE

2. Inspection History

Inspection of Schema/Project by ACE with
Date & Reference

Inspection of Scheme/Project by SE with
Date & Reference

Inspection of Schema/Project by EE with
Date & Reference

Inspection of Scheme/Project by EE(QC)
with Date & Reference

3. Work Details

Particulars Work - 1

Work - 2

Work - 3

Name of Work

Agency

Wark Cost

Date of
Commencement

Stipulated Date of
Completion

Yhage Progress

Maote : Detailed List of Works under execution & material available at Site is to be

enclosed by Field Officers

Assistant Engineer
FHED,

Executive Engineer

PHED,
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Public Health Engineering Department, Rajasthan
Quality Control Wing
QC WING FIELD INSPECTION REPORT
Division Mame Page Page 2of T
Inspection Date
(For Divisional Stores)
4, Measuring Instruments at Divisional Store
SN | Mame of Instrument Availability | Waorking Calibrated | Remark
{YesMNo) Condition Yes/Mo)
(Yes/No)
i. | Vemier Caliper
i, | Screw Gauge
jii. | Steel Tape
iv, | Pi Tape
v. | Interior/Exterior Calipers
vi, | Hydrostatic Test Pressure
Bench
vii. | Digital Weighing Balance
wiii, | Any other ...
in.
5. Inspection Reports at Divisional Stores
SM | Particulars Yesz/No Remark
1 Are Inspection reports for
matenal procured in Divisional
Store maintained?
2 Measurement Sheets (i.e.
mass, dimension etc) of
Inzpection maintained or not?
3 | Required Indian Standards
available or not?
AE (QC) EE(QC) AE PHED EE.,FHED
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Public Health Engineering Department, Rajasthan

Quality Control Wing

QC WING FIELD INSPECTION REPORT

Division Mame Page Page Jof 7
Inspection Date

(For Project Divisions & Construclion Sites)

6. Quality Documentation

5. Mo. | Particulars Applicability | Maintained Remarks
Yes/MNo {YesNo)

1 Whether following documents available at site?

i Site Order book

i Material Register

ili Daily Progress Report.

v | Concrete pour Record
" Test Record

Design and Drawing
Record
Mon-Conforming tem
Record

wili Hindrance Register

Wi

wil

Any other record

7. Field Laboratory Equipment

5. Mo. | Particulars Applicability | Availability Remark

YesiMo (YesNo)

1 Whether Following Field laboratory equipment available at site?
i Comprassion testing

machine

i, Sieve set complete

i, Measuring jars

iv. Screw gauge

v. | Vernier caliper

vi. Weight Balance

Wi, Slump cone

wili. Cube mould 3 sets.

. Hydraulic testing machine

X Any other equipment

AE (QC) EE(QC) AE,PHED EE,PHED

Public Health Engineering Department, Rajasthan
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Quality Control Wing

QC WING FIELD INSPECTION REPORT

Division Name Page Page 4 of 7
Inspection Date
8. Field Laboratory Tests
5, | Parliculars Applicability Availability Remark
Ma. YesMo (Yes/Mo}

i. | Sieve analysis of Coarse aggregate

i. Sieve analysis of Fine aggregate

i Bricks
iv. | Cement
v, | Reinforcing Bar
wi. | Water
wii. | Mordar

wiil. | Slump Test

ix. Cube test for Concrate

. Pipes for wis

Hydraulic Pressure testof water
supply pipelines

Any other material

9. Construction Site Fiald Equiprment

5. | Particulars Applicability Availability Remark
Mo, YesNo (Yes/Mo)

3 Whether following field equipment available at Construction Site?

Mixtura Machine with stand by
arrangement.

ii. Vibrator with stand by amangement.

iii. | Waigh Batcher

iv. | Lifting pump fer curing

v. | Leweling instrumant

vi. | Hoisting lift

wvii. | Any other equipment

AE (QC) ? EE(QC) AE.PHED EE.PHED
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Public Health Engineering Department, Rajasthan

Quality Contrel Wing

C WING

FIELD INSPECTION REPORT

Division Name

Page Page Sof 7

Inspection Date

10. Manufacturing Certificates / Third Party Inspection Record

s,
Mo,

Farticulars

Applicability Availability Remark
Yes/No (Yes/MNo)

1

Whether manufacturing  certificate obtained! Third Party Inspection conducted for following
lterms?

Cement

Steel for Reinforcement and
structural steel

Pipe such as Gl , PVC, HOPE .M5,

Cl, DI, SW RCC etc.

Flow measuring devices

Control Panel

Wi

Lightening arrestor

wil,

Water Level indicator and
Controller.

wiii.

Disinfection Units

Pump and Maotor

All type of specials such as
PVC, GI, Cl ete,

Hi.

All types of valves such as
sluice valve, Air valve alc.

¥ii.

Ay other iterm as per
agreement

AE (QC) ’ EE(QC)

AE PHED EE.PHED
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Quality Control Wing

QC WING FIELD INSPECTION RE T

Division Name Fage Page 6 of 7
Inspection Date
11. Sampling by QC Wing
5. Mame of Item Collection Qty Where Delivered Remark
No. Site Sealed for Testing
Note : En I i i
12. Testing by QC Sheat
S.MNo. | Mameof | Location Type of Test Standard Result Rermark
[tem Test Result
Note ; Enclosed Separate Sheet, if required
13. Inspection of Civil Works
3. Waork Detailz Remarks
Mo,
1 ESR at
2 | CWR/GLR at
3 | Pump House at
4
AE (QC) EE{QC) AE PHED EE,PHED
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Public Health Engineering Department, Rajasthan

Quality Contrel Wing

WING FIELD INSPECTION REPORT
Division Name Page Page 7 of 7
Inspection Date

14. Pipeline Laying
S.No. Particulars Remark

Location

Dia & Type of

Pipa
15. Electro Mechanical Works
16. Remarks
AE (QC) EE(QC) AE,PHED EE.PHED
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APPENDIX - E

SUMMARY REQUIREMENTS FOR SAMPLING, TESTING &
OTHER REQUIREMENTS FOR WORKS & MATERIAL
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APPENDIX E-1 : Tubewells & Handpumps
E-1.1 : Steel Tubes for Water Wells (IS 4270)

Process of Manufacture

Steel used for manufacture of tubes and sockets shall be made by basic open hearth
electric or basic oxygen process,

Chemical Compaosition

The tubes shall be manufactured from steel which when analysed shall show neither more
than 0.04 percent sulphur nor 0.04 percent phosphorus.

The analysis of steel shall be carried out sither by the method specified in 15 228 and its
relevant parts ar any other established instrumental/chamical mathod.

Choice of material and the welding process shall be such that no martensite is formed.
Alternatively where martensite is likely to be formed during welding, the weld seam shall
be suitably heat-treated or processed in such a manner that no untempered martensite
remains and its hardness shall be 230 HY maximum.

Mechanical Properties

Tensile Test

The tube/pipe sample when tested in accordance with 15 1608, Yield Strength, Tensile
Strength and percentage elongation shall not be less than that specified in table below;

Grade Yield Strength, min | Tensile Strength, min | % Elongation, min
(Mpa) (Mpa)

Fe 410 235 410 15

Fe 450 275 450 13

Flattening Test

The test shall be carried out in accordance with 15 2328, A ring not less than 40 mm long cut
from one end of each selected tube shall be flattened cold between parallel falt surfaces
without showing either crack or flaw, until the distance between the plates under load
condition is not greater than the following

Test Distance between flat surfaces as
percentage of original outside diameter
1 Wil 66 percent
On Material 13 Percent
Dimensions

Casting tubes and drive pipes shall have outside diameter, wall thicknesses and weights as
specified in Table 2,3,4 and 5 of 154270 or may be higher as per mutual agreement
between the manufacturer and the purchaser.,
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Taoleran

Cutside diameter

Permissible tolerances on outside diameter of pipe and socket shall be £ 1 percent but not
greater than 3 mm in case of socket.

Thickness
The permissible tolerance on the tube thickness shall be as follows;
Seamiess Tube +20%
-12.5%
Welded Tubes
Upto and including 406.4 mm outside + 15%
(diameter - 12.5%
Ower 406.4 mm outside diameter +15%
- 10%
Weight

Mo single tube shall deviate from weights specified in Table 2, 3, 4 & 5 of 15 4270 with a
tolerance of + 10 percent and -8 percent.

Length

Unless & otherwise agreed between the supplier and the purchaser, pipes shall be supplied
in random lengths of 4 to 7 m. In case of specified lengths, the tolerance shall be as
mutually agreed between supplier and the purchaser.

Straightness

Tubes shall not deviate from straightness by more than 1 in 600 of any length.

Hydrostatic Test

Hydrostatic test shall be carried out at a pressure as calculated by the formula subject to
maxirmurm test pressure of 7 MPa. The holding time at test pressure shall not be less than 3
second and the pipe shall not show any leakage.

In case of hot finished seamless pipes, testing may be carried out at higher test pressure
subject to mutual agreement between the manufacturer and buyer.

Grade Test Pressure, N/mm’
Fe 410 280t/0
Fe 450 I50t/0

Where t — specified thickness of pipe in mm
D - specified outside diameter of pipe in mm
Protective Coating

Unless otherwise specified by the purchaser, the black tubes shall be externally coated with
a bituminous solution or any other protective anti-corrosion coating. The bituminous
solution shall be of a gquantity so as to produce a coating which, when dry, shall be smooth,
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tough, tenacious and sufficient hard not to flow on exposure to a tempreture of 65°C and
shall not be brittle at 0°C. It shall not be such as will impart a taste to the water

Where tubes are required to be galvanized, zinc coating on the tubes shall be in accordance
with 15 4736.
Marking

Each pipe shall be marked with the following details by paint stencil.
»  Manufacturers Trade Mark
+=  Nominal Size
+ Process of manufacturer
*  Grade and
#» Length of Tube

Lot sampling criteria for conformity

The sampling & testing of steel tubes for visual, dimensional, alignment and mass
reqguirement shall be in accordance with 15 4711,

The number of tubes to be sampled and tested for mechanical properties are given below
by using random number table

Mominal Size Sample Size

Upto 100 mm One for every 400 pipes or part thereof
Above 100 mm and upto 300 mm One for every 200 pipes or part thereof
Above 300 mm One for every 100 pipes or part thereof
Minimum number of samples per lot Twa

One tube for every 1000 tube in the lat shall be subjected to coating Test. The sample shall
pass if the lot Is to be accepted under this clause.

All tubes shall be subjected to Hydrostatic Tests. Those tubes failing in the test shall be
rejected.
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E-1.2 : Gravels for use as pack in Tubewells (1S-4097)

Physical Characteristics

The gravel selected for packing tubewells shall consist of hard guartz {about 96 percent
Si0;) or other suitable material, with an average specific Gravity of not less than 2.5 Mot
more than 10 percent by weight of the Material shall have a specific gravity of less than
2.25. The gravel shall Contain not more than two percent by weight of thin flat or
elongated pieces. In the case of such pieces, the larger dimensions shall not be more than
3 times the smallest dimensions. The quartz shall be of sub-rounded to rounded grains with
minimum angular features,

The gravel for use as pack shall be free from impurities, such as shale, mica, felspar, clay,
sand, dirt, loam, haematite and organic materials.

POROSITY

The porosity of the gravel when laid as a pack shall not be less than 25 percent,
GRAVELSIZES

The gravel confarming to this standard shall be of the following grades:

5.Mo. Grade Pack Particle Size Range, mm IS Sieves, mm
1 A Fine Gravel Ower 2.0te3.35 2.0, 3.35

2 B Fine Gravel Ower 3.35 to 4.75 3.35,4.75

3 C hMedium Gravel Overd4.75t0 6.3 4.75, 6.3
4 D Medium Gravel | Over 6.3 10 8.0 6.3,8.0

5 E Coarse Gravel Over 8.0te 12.5 8.0, 12.5

For determination of the particle size the corresponding sieves, selected from [5:460, shall
be used.

Particle Size Distribution—

The particle size distribution of gravel shall be determined by screening through standard
sieves in accordance with 15:4680. The percentage distribution of the sizes shall be
determined from a graph in which the percentage of material passing through each sieve is
plotted against the standard aperture of that sieve. Any size, say D20, will thus indicate
that the cumulative weigh to fall the grains smaller than this size is 20 percent of the total
weight of the test sample,

The uniformity coefficient of the gravel, that is, the ratio of its D20 to D1Q sizes shall not
exceed 2. A material with uniformity coefficient less than 2 shall be classified as uniform
and if greater than 2 it shall be taken as non-uniform.

The limiting sizes given in para above are the minima and maxima, and the stacks
containing smaller or bigger sizes as shown by sieve analysis shall be rejected.

HARDMESS

The gravel shall have a hardness of not less than 5 in Moh's scale,
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PACK AQUIFER RATIO

The pack aguifer ratio(P/A ratio) is defined as the ratio of 50 percent size (D30) of the
gravel pack to the 50 percent size of the aquifer. The slze of gravel when used as pack in
tubewells shall be Decided in accordance with the size of the aguifer material proposed to
be tapped. The gravel size shall be limited as below:

a) Uniform aguifer with uniform gravel pack.
Pack aquifer ratino—9 to 12.5
b Mon-uniform aguifer with uniform gravel pack.
Pack aquifer ratio—11to 155
The thickness of gravel pack shall be limited to 13 to 18 cm.
However, artificial gravel pack may not be necessary if the effective size (D10) of the
aquifer is greater than 0.3 mm and its uniformity coefficient is greater than 5.
SAMPLING
The methoed of drawing, reducing and packing the samples as given in clauses 5, & and 7
respectively of 15:1811 shall be followad, Each sample shall be not less than ten litres.

The gross sample selected from each sub-lot shall be individually tested for physical
characteristics, porasity, particle size distribution and hardness.

Criteria for Conformity The consignment is declared in conformity to the requirements of
this standard if the following conditions as applicable are satisfied:

a) In case the maximum limit for a requirement is specified, the value of the expression
¥+0.5 R is less than or equal to the value specified.

b} Im case the minimum limit for 2 requirement is specified the value of expression X-05R
is greater than or is equal to the value specified.

NOTE1 _ The average X is the sum of the test results divided bv the number of tests.

NOTE 2 —The range R is the difference between the maximum and minimum of the test
results,
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E-1.3 : Slotted Pipes (15-8110)

The well screens and slotted pipes for tubawells shall be as per 15:8110- Well Screens and
Slotted Pipes — Specifications.

MARKING

Each pipe shall be marked with the following details:
a) Nominal size in mm),

b) Overall length in m,

¢) Manufacturer's trade-mark,

d) Grade or thickness in mm,

) Slot size in mim,

) Material
Criteria for conformity
a) Dimensional check — All dimensions shall conform to the drawing or contract and

tolerances shall be as given in |5 8110,

“b) Slot opening — The actual values shall be within the tolerance limit applicable as given
in 15 8110

c] Visual check — Mo abnormalities shall be found.

d] Collapse pressure —The collapse shall not take place at collapse pressure lesser
than that specified for the respective size as given in 1S 8110,

e) Tensile strength —The failure shall not take place at tensile load lesser than that
specified for the respective size as given in 15 8110,

fi Weld joint strength—The separation of wrapping wire and support rod shall not
occur at push load lesser than that specified for the respective size as given In 15
8110
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E-1.4 - Tubewell Development

The tubswell shall be developed in accordance with provisions of 15:11189-Methods of
Tubewell Development.
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E-1.5 : MARK-11 DEEP WELL HAND PUMPS --STANDARD (SDWF)

DIMENSIONS AND CONSTRUCTION:

Dimensions and material composition of parts used in connection with the Deepwell hand
pumps should be as per 15: 15500:2004 {amended up to date).

GEMERAL REQUIREMENTS:

* The material, tolerance, etc. shall be as given in respective figures of IS
15500:2004 (amended up to date).

# The riser pipe holder welded in the water tank shall be as per fig. 4.18F of 15
15500 (part 4).

# The welding shall be done in accordance with 15 9595:1980. Welding for
stainless steel components shall conform to 15 2811:1987. Alternatively stainless
steel components may be welded by manual arc welding using suitable
electrodes conforming to 15 5206:1983. Unless otherwise specified, the
minimum specified thickness of the member to be welded shall be the guiding
factor for deciding the weld fillet size. It shall normally be not lass than the
minimum specified thickness of the member to be welded.

= The castings shall conform to Grade FG 200 or higher of 15; 210:1978,
# The bronze castings shall conform to Grade LTE 2 of 15 318:1981,

& The connecting rod shall be as per fig 4.21 of 15 15500:2004 conforming to
bright bar of type 4 conforming to 15 9550 with mechanical properties as
follows; Tensile strength =540-790 MPa, Elongation = 12% min. The electro
galvanizing shall conform to service grade No. 4 of IS 1573:1986.

& The steel plates/sheets, angle iron and square bars for fabrication of pump shall
conform to Grade A of 15 2062:1992,

# The locking of check valve guide with rubber seat retainer shall be done by
means of punch locking.

# Plunger rod standard as per fig 4.22 shall be of Stainless Steel & conform to
Grade 04 Cr 18 Mi 10 of 15 6603:1972 with following mechanical properties;
Tensile strength =1030 MFPa, Elongation = 15% min..

& The connecting rods and plunger rod shall be fitted with plastic thread protector
at ends before dispatch,

# The machined parts shall not have sharp edged.
ANTI-CORROSIVE TREATMENT:

ELECTRO GALVANIZING:

i. The following shall be electro galvanized and passivated conforming to service
condition No. 4 of 15 1573:1986.

{a) Connecting rod, and
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{b) Bearing spacer.
() Washer
. All bolts, nuts and washers in the assembly excepting high tensile bolts shall be

electro galvanized and passivated conforming to service condition MNo.2 of 1S
1573:1986.

GALVANIZING:

The following assemblies/ parts shall be hot dip galvanized according to 15 4759:1984: -
[a) 5tand

[b) Water tank

(c) Head

(d) cover

[2) Handle assembly except the inside portion of bearing housing.

(f) Third Plate

The galvanized assemblies shall be given chromate conversion coating according to 5.9 of 15
2629:1985.

PAINTING:

The exterior surfaces of cast iron components shall be given the following treatment:
[a) One coat of red oxide primer, conforming to 15 2074:19749,

{b) Two coats of synthetic enamel paint conforming to 15 2932:1974,

Chain assembly shall be boiled in graphite grease for better anti-corrosion.

TESTING:

VISUAL TESTS:
All the pumps shall be examined for finish and visual defects.

DIMENSIONS AND OTHER TEST:

i.  SAMPLING:

Procedure given in 13 2500 (Part 1}:1992 shall be followed for sampling inspection.
Far the characteristics given under 9,3.3 of 1515500, the single sampling plan with
ganeral inspection level | and AQL of one percent as given in Tables | & lI-A of 15:
2500 (Part 1):1992 shall be followed.

ii. The handle shall have reasonably good surface contact with the top and bottom
portions of the bracket,

iii.  The flanges shall be reasonably flat to provide proper matching of the holes to
ensure unrastricted insertion of the bolts,

iv.  After putting the pump on levelled platform, alignment of the rod with respect to

the guide bush shall be checked as given below.
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« A rod of length 100 mm and diameter 12 mm shall be fitted to the chain
coupling. The handle shall be raised and lowered gently. The rod shall pass
through a guide bush with a hole of 13.5 + 0.5 mm centrally welded with the
third plate.

= The handle shall be checked for lateral play at the end of square section of
handle which shall not exceed 2 mm on either side.

# The clearance between the handle and the bracket shall not be less than 1.5
M.

v.  The stroke of the pump shall be 12524 mm,
vi. The connecting rods and plunger rod shall be examined for straightness and the
formation of the threads. The hexagonal coupler shall also be subjected to similar

checks, The hexagonal coupler shall be stress relived before welding to avoid cracks
since these are manufactured from cold drawn bars.

wii.  The manufacturer shall produce test certificates of raw materials of the
compaonents.
vili.  When pump head assembled in the handle assembly, it shall be possible to insert

handle axle by using soft hammer, The fitment of the bearing shall be checked to
ensure that outer race of the bearing do not move when mild force is applied on
inner racing of the bearing and inner race of the bearing shall rotate freely.

ix. The cylinder assembly shall be checked for leakage of water. The cylinder with
check valve in place shall be filled with ane length of riser pipe. The assembly shall
be filled with water and kept in vertical position for 10 minutes. There shall be no
leakage of water from the check valve or the caps.

¥.  The check valve and plunger valve shall move freely after assemibly.
ROUTINE TESTS:

Two complete pumps including cylinder out of the batch selected shall be subjected to the
following tests in addition to the tests given in clause No. 7.6.4.2 above.

i. The pump assembly and cylinder assembly shall be dismantled and all the
components shall be checked in detail for critical dimensions conforming to the
drawings. The connecting rods shall also be checked for dimensions.

ii. The cylinder assembly (other than those selected for dimensional checks) of the
pumps shall be placed fully submerged in a barrel of 200 litres water capacity. The
pump shall be primed and test shall start only after getting continuaus flow of
water through the spout. The water shall then be collected in a container for forty
continuous strokes to be completed in one minute and the discharge thus
measured shall not be less than 15.0 litres.

CRITERIA FOR CONFORMITY:

The lot shall be considered conforming to the requirements of this specification, if the
pumps selected according to clause 7.6.4.1 and clause 7.6.4.2 satisfy the following

requirements:
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(=) The number of pumps not meeting the reguirements of a characteristic
inspected under clause 7.6.4.2 does not exceed the corresponding acceptance
numkber.

(b) The pumps selected according to clause 7.6.4.3 meet the requirements as
given in clause 7.6.4.3 (i) and clause 7.6.4.3(ii).

MARKING:

The pump head, cylinder and connecting rods shall be marked as under;

i. The pump head shall have a name plate with the name of the manufacturer and
serial number of the pump head assembly and PHED Rajasthan & vyear of
manufacture. In addition, the head flange, the water tank assembly, top flange and
the stand assembly flange shall have steel punch impression of manufacturer's
identification mark before galvanizing. The impression shall be deep enough so that
they shall not be covered under galvanizing.

ii. The cylinder body shall have manufacturer's identification mark & year of
manufacture, marked in raised letters. The serial number and PHED Rajasthan shall
be marked on the cylinder by steel punch.

iii. Each connecting rod shall have steel punch impressions indicating manufacturer's
identification mark and PHED Rajasthan & year of manufacture on the 50 mm long
hexagonal coupler,

i, Each water tank shall be marked with 32 with minimum 10mm letter sizes on the
upper side of bottom flange.
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E-1.6 : FOR EXTRA DEEP WELL HAND PUMFS (EDWP)

DIMENSIONS AND CONSTRUCTION:

Dimensions and material composition of parts used in connection with the Extra Deepwell
handpumps should be as per 1515500:2004 (amended up to date).

GEMERAL REQUIREMENTS:

i.  The material, tolerance, etc. shall be as given in respective figures of 15:15500:2004
(amended up to date).

i, The riser pipe holder welded in the water tank shall be as per fig 4.18F of 15
15500:2004 (part 4).

iii. The welding shall be done in accordance with IS 9595:1980. Welding for stainless
steel components shall conform to 1S 2811:1987. Alternatively stainless steel
components may be welded by manual arc welding using suitable electrodes
conforming to 15 5206:1983. Unless otherwise specified, the minimum specified
thickness of the member to be welded shzll be the guiding factor for deciding the
weld fillet size. It shall narmally be not less than the minimum specified thickness of
the member to be welded.

iv.  The castings shall conform to Grade FG 200 or higher grade of 15: 210:1978,

w.  The bronze castings shall conform to Grade LTE 2 of 15 318:1981 with hardness 55
HE, Min. Alternatively Maval Brass conforming to 15 6912 can be used to forge the
components.,

vi,  The connecting rod shall be as per fig 4.21 of 15: 15500:2004 conforming to bright
bar of type 4 conforming to 15 9550 with mechanical properties as follows; Tensile
strength =540-790 MPa, Elongation = 12% min. The electro galvanizing shall
conform to service grade No. 4 of 1S 1573:1986.

vii.  The steel plates/sheets, angle iron and square bars for fabrication of pump shall
conform to Grade A of 15 2062:1992,

viii.  For Cylinder setting upto 60m depth. no weights are reqguired. Following weights
shall be added at difference intervals:
Above 60m up to 70m 1 Weight
Ower 70m upto 80m 2 Weights
Abowve B0m upto 90mm 3 Weights
[Dimensions of weights as per Fig'4.11' Page of 38 of 15:15500:2004)

ix,  The locking of check valve guide with rubber seat retainer shall be done by means of
punch locking,

% Plunger rod - EDWF as per fig 4.23 shall be of Stainless Steel & conform to Grade 04
Cr 18 Ni 10 of 15 6603:1972 with following mechanical properties; Tensile strength
=1030 MPa, Elongation = 15% min.

¥i.  The connecting rods and plunger rod shall be fitted with plastic thread protector at

ends before dispatch.
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wil.  The machined parts shall not have sharp edged.
ANTI-CORROSIVE TREATMENT:
ELECTRO GALVANIZING:

i. The following shall be electra galvanized and passivated conforming to service
condition Mo. 4 of 15 1573:1986.

{a] Connecting rod,
(b} Bearing spacer and
{c] Washer

ii. All bolts, nuts and washers in the assembly excepting high tensile bolts shall be electro
galvanized and passivated conforming to service condition No.3 of 15 1573:1986,

GALVANIZING:

The following assemblies/Parts shall be hot dip galvanized according to 15 4759:1984;
(&) Stand
(b) Water tank
[c) Head
(d) Cover
(e} Handle assembly except the inside portion of bearing housing.
(f) T Bar
[g) Counter weight
() Third Plate
The galvanized assemblies shall be given chromate conwversion coating Type € as per
15:9839:1981.

PAINTING:

The exterior surfaces of cast iron components shall be given the following treatment:
[a) One coat of red oxide primer, confarming to 15 2074:1979.
(b} Two coats of synthetic emamel paint conforming to 15:2932:1974.

Chain assembly shall be boiled in graphite grease for better anti-corrosion.

TESTING:

VISUAL TESTS:

All the pumps shall be examined for finish and visual defects.
DIMENSIONS AND OTHER TEST:

i.  SAMPLING:

Procedure given in 15 2500 (Fart 1):1992 shall be followed for sampling inspection. For
the characteristics given under 9.3.3 of 1515500, the single sampling plan with general
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inspection level | and ACQL of one percent as given in Tables | & I-A of 15; 2500 (Part

1):19%2 shall be followed.

il. The handle shall have reasonably good surface contact with the top and bottom
portions of the bracket.

iii.  The flanges shall be reasonably flat to provide proper matching of the holes to ensure
unrestricted insertion of the bolts,

iv.  After putting the pump on perfect levelled over the platform, alignment of the rod
with respect to the guide bush shall be checked as given below.

o A rod of length 100 mm and diameter 12 mm shall be fitted to the chain
coupling. The handle shall be raised and lowered gently. The rod shall pass
through a guide bush with a hole of 13,5 +_ 0.5 mm located centrally with
respect ta the 75 mm diameter opening on the bottom flange.

# The handie shall be checked for lateral play at the end of square section of
handle which shall not exceed 2 mm on either side.

# The clearance between the handle and the bracket shall not be less than 1.5 mm.

v.  The stroke of the pump shall be 100 +_ 4mm.

wi.  The connecting rods and plunger rod shall be examined for straightness and the
formation of the threads. The hexagonal coupler shall also be subjected to similar
checks. The hexagonal coupler shall be stress relived before welding to avoid cracks
since these are manufactured from cold drawn bars,

vii.  The manufacturer shall produce test certificates of raw materials of the companents.

vill.  When pump head re-assembled with handle assembly, It shall be possible to insert
handle axle by using soft hammer. The fitment of the bearing shall be checked to
ensure that outer race of the bearing do not move when mild force is applied on inner
race of the bearing and inner race of the bearing shall rotate freely.

ix.  The cylinder assembly shall be checked for leakage of water, The cylinder with check
valve in place shall be filled with one length of riser pipe. The assembly shall be filled
with water and kept in vertical position for 10 minutes. There shall be no leakage of
water from the check valve or the caps.

% The check valve and plunger valve shall move freely after assembly.

ROUTINE TESTS:

Two complete pumps including cylinder out of the batch selected shall be subjected to the

following tests in addition to the tests given in clause No. 7.7.4.2 above.

i. The pump assembly and cylinder assembly shall be dismantled and all the
components shall be checked in detail for critical dimensions conforming to the
drawings. The connecting rods shall also be chacked for dimeansions,

ii. The cylinder assembly [other than those selected for dimensional checks) of the
purmnps shall be placed fully submerged in a barrel of 200 liters water capacity. The
pump shall be primed and test shall start only after getting continuous flow of water
through the spout. The water shall then be collected in a container for forty




PHED, Rajasthan QA & QC Manual

continuous strokes to be completed in one minute and the discharge thus measured
shall not be less than 12.0 liters.

CRITERIA FOR CONFORMITY:

The lot shall be considered conforming to the requirements of this specification, if the
pumps selected according to clause 7.7.4.1 and clause 7.7.4.2 satisfy the following
requirements:

(@) The number of pumps not meeting the requirements of a characteristic inspected
under clause 7.7.4.2 does not exceed the corresponding acceptance number as
specified in [5:2500(Part-1):1992 and

¢ The pumps selected according to clause 7.7.4.3 meet the requirements as given in
clause 7.7.4.3(i) and clause 7.7.4.3{ii).

MARKING:

The pump head, cylinder and connecting rods shall be marked as under:

i. The pump head shall have a name plate with the name of the manufacturer and
serizl number of the pump head assembly and PHED Rajasthan & year of purchase,
In addition, the head flange, the water tank assembly, top flange and the stand
assembly flange shall have steel punch impression of manufacturer's identification
mark before galvanizing. The impression shall be deep enough so that they shall not
be covered under galvanizing.

ii. The cylinder body shall have manufacturer's identification mark and year of
manufacture, marked in raised letters, The serial number and PHED Rajasthan shall
be marked on the cylinder by steel punch.

iii. Each connecting rod shall have steel punch impressions indicating manufacturer's
identification mark and PHED Rajasthan & year of purchase on the 50 mm long
hexagonal coupler.

iv, Each water tank shall be marked with 32 with minimum 10mm letter sizes an the
upper side of bottom flange.
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E-1.7 : G.I. PIPES 32Zmm to 80mm NB, Medium Class (IS 1239-Part-I)

MATERIAL

i. General requirements relating to supply of Mild 5teel Tubes shall conform to
IS 1387:1967. The welded tubes shall be manufactured from hot rolled steel skelp/
strip conforming to 15 10748:1995 (amended upto date].

ii.  The tube shall be Electric Resistance welded (ERW). The height of the internal weld fin
shall not be greater than 60% of the specified wall thickness,

ili. The chemical composition of the steel shall comply with Table 1 of 15 1239 (part
1):2004 in ladle sample analysis. The maximum permissible variations in case of
product analysis over the maximum limits specified in table 1 shall be as given in table
2 of 15 1239 (part 1):2004, The analysis shall be carried out as per 15:228.

iv. The Sockets shall be electric resistance welded and should meet the requirement of
15:1239 (Part-2) 1992 (amended upto date). However socket for 32mm pipe shall
manufactured from seamless pipe & it shall be hot dipped galvanized.

HYDRAULIC PRESSURE TEST:

Hydraulic test shall be carried out at a pressure of 5 Mpa, maintained for at least 3 seconds

and shall not show any leakage in the pipes.

DIMENSION AND MASSES:

Dimensions and masses of Steel Tubes shall be as follows:

Mominal | Out side Diameter Thickness | Mass of | Minimum | Minimum
Bore Maximum | Minimum | (MM} screwed | Outside length of
{MM) (MM} (MM} & diameter | socket
socket- | of socket | (MM)
ed type | (MM)
Kgim
32 429 42.0 3.2 313 48.0 51.0
40 488 479 3.2 3.60 56.0 51.0
a0 60.8 597 3.6 5.10 68.0 60.0
65 T6.6 75.3 36 6.54 84.0 69.0
B0 885 8.0 4.0 8.53 S8.0 75.0
LENGTH OF PIPE:

The G.1. Pipes of 32mm nominal bore with Socket (as per clause 7.8.1(iv) above) shall be
supplied in 3 M. length. For remaining diameters the length shall be as follows:

S.No |Nominal| Length ‘Remarks
Bore

1 50mm | 4to7M With one socket

2 S0mm  [2.5t0 35M  Without socket (for riser pipe of submersible
pump in tube well)
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S.No |Nominal| Length rtemmrlu

] G5mm | 4toTM  With one socket

4 Gamm | 2.5to 3.5M  Without Socket (for riser pipe of submersible
pump in tube well)

9 80mm |4 to ¥M With one socket

[ B0mm  [2.510 35M  Without socket (for riser pipe of submersible
pump in tube weill)

The length of tube shall be measured as inclusive of socket on one end with handling tight.
Handling tight means that the socket is so tight fitted that it should not fall down during
handling or transit.

JOINTS

All screwed tubes shall be supplied with pipe threads confirming to 15:554-1999. Gauging in
accordance with 15:8999-1979 shall be considered as an adeguate test for conformity of
threads of 15:554-1999,

Tubes shall be supplied screwed with taper threads.

Each tube shall be supplied with one socket. Socket shall conform to all requirements of IS
1239 (Part-2): 1992, except clause 6.4,

GALVANIZING

The Zinc coating on the tubes shall be in accordance with 15 4736:1986. The tubes shall be
galvanized before screwing.

TOLERANCES

The tolerances shall be permitted as per clause 9 and 11 of 151239 (Part-1). However
tolerance in length of 32mm pipe shall be + Omm, -25mm.

TESTS
Hydrostatic test for leak tightness as an in-process test at manufacturer's work shall be

carried out on each tube, This is a compulsory test,
Cther tests on finished tubes shall be carried out as per clause 14 of 151239 (Part-1).

PROTECTION AND PACKING

The protection and packing shall be dane as per provislon of relevant 15,
MARKING

a) Manufacturer's trade mark.

b} Blue colour band.

c) BIS certification mark,

d] Purchaser's mark as 'PHED RAJASTHAN'
e) Inspection mark.
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fl Randem & other length marking,
gl Year of supply

SAMPLING & CRITERIA FOR CONFORMITY:

This shall be as per clause 16 of 15 1239 (Part-1).
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E-1.8 : M.5.PIPES 100mm to 150mm NB, Medium Class (IS 1239 (part-

1))

MATERIAL

i. General requirements relating to supply of Mild 5teel Tubes shall conform to
15 1387:1967. The welded tubes shall be manufactured from hot rolled steel skelp/
strip conforming to 15 10748;1995 (amended upto date),

ii.  The tube shall be Electric Resistance welded (ERW). The height of the internal weld fin
shall not be greater than 60% of the specified wall thickness.

iii.  The chemical composition of the steel shall comply with Table 1 of IS 1239 (part
1):2004 in ladle sample analysis. The maximum permissible varlations in case of
product analysis over the maximum limits specified in table 1 shall be as given in table
2 of 15 1239 (part 1):2004. The analysis shall be carried out as per 15:228.

iv.  The Sockets shall be electric resistance welded and should meet the requirement of
15:1239 (Part-2) 1992 (amended upto date).

HYDRALILIC PRESSURE TEST:

Hydraulic test shall be carried out at a pressure of 5 Mpa, maintained for at least 3 seconds
and shall not show any leakage in the pipes.

DIMENSION AND MASSES:

Dimensions and masses of Steal Tubes shall be as follows:

Nominal | Out side Diameter Thickness | Mass of | Minimum | Minimum
Bore Maximum | Minimum | (MM} screwed | Outside length of
{MM) (MM} {MM) & diameter | socket
socketed | of socket | (MM)
type Ko/ | (MM)
m
100 115.0 113.1 4.5 12.50 124.0 BT.0
125 140.8 1385 4.8 16.40 151.0 Q6.0
150 166.5 163.9 4.8 19.50 178.0 85.0
LENGTH OF PIPE:

The Mild Steel Tubes shall be supplied in lengths of 2.5M to 3.5M, 4.0 to 7.0M and 5.0 to
6.5 M. The length of tube shall be measured as inclusive of socket on one end with handling
tight. Handling tight means that the socket is so tight fitted that it should not fall down
during handling or transit.

I0INTS

All screwed tubes shall be supplied with pipe threads confirming to 15:554-1999. Gauging in
accordance with 15:8999-197% shall be considered as an adeguate test for conformity of
threads of 15:554-1999.

Tubes shall be supplied screwed with taper threads.
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Each tube shall be supplied with one socket. Socket shall conform to all requirements of 15
12389 [Part-2): 1992, except clause 6.4

TOLERANCES
The tolerances shall be permitted as per clause 9 and 11 of 151239 (Part-1).
TESTS

Hydrostatic test for leak tightness as an in-process test at manufacturer's work shall be
carried out on each tube, This is a compulsory test.

Other tests on finished tubes shall be carried out as per clause 14 of 151239 (Part-1).
WORKMANSHIP

All pipas shall be cleanly finished and reasonably free from injurious defects. The ends shall
be cleanly cut and reasonably square with axis of pipe. The tubes shall be reasonably
straight.

PROTECTION AND PACKING

Black tubes not otherwise protected shall be varnished or suitably painted externalby
throughout the length. For transportation all tubes shall be packed in accordance with
IS 4740:1974.

MARKING
aj Manufacturer's trade mark.
b} Blue colour band.

(4] BIS certification mark,

d) Purchaser’s mark as 'PHED RAJASTHAN'
&) Inspection mark.

) Random & other length marking.

gl Year of supply

SAMPLING & CRITERIA FOR CONFORMITY:
This shall be as per clause 16 of 15 1239 (Part-1).
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APPENDIX E-2 - Construction Material
E-2.1: CEMENT and AGGREGATES

Brand for cement, quarry and source of sand and aggregate shall be approved by EIC. In
caseof any change, same shall be pot approved by EIC.

E-2.2 : CONCRETE
Sampling Procedures and Sample Collections

From mixer; At least three approximately equal sample increments totaling 0.02m?* (20
liters) shall be taken from a batch during its discharge. Each sample increments is to be
collected by passing clean & dry receptacle across a stream of concrete, Receptacle should
be such as to avoid segregation. G. I. Buckets of 7 to 10 liters capacity will serve the
purpose.

From batch: Sample shall be taken while a batch of concrete is being prepared or
immediately after it has been discharged on site. Sample shall be collected at not less than
five well distributed position, avoiding edge of the mass where segregation may have
ocourred.

The composite sample obtained by either of the methods mentioned above shall be mixed
on a non-absorbent base elther with a shovel or trowel to ensure uniformity. These
samples can then be used for conducting:

{a) Slump test,

(b) Preparation of cube for strength test.

Test of Cement Concrete

Slump Test ;

METHOD:

This test is carried out in the field during the course of concreting. The slump test
apparatus as per |5; 7320- 1974 is used for determination of slump of fresh concrete. The
cone (30x20x10cm) is placed on a flat non-absorbent surface and then filled with
concrate mix in four different layers of equal thickness. Each layer is tamped 25 times by
the 16 mm dia tamping rod pointed at one end &0 cm length iron rod. The stroke are
applied uniformly over the entire area with a force that the rod just penetrates the full
depth of the layer compacted, After the filling is completed the conical vessel or mould is
removed by raising vertically and the molded concrete is allowed to subside. The
subsidence height of the specimean is measured in mm and recorded in terms of slump. The
reparting is to be made on format A/TR-3 of Appendix A.
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STANDARDS
sl. No. | Placing Conditions Ref.  codes Degree of Slump in
: - ' Whorkability mm

1 Blinding concrete; Shallow 15: 456 — 2000 Very low < 25
settions; Pavement using 15:1195 - 1959
pavers

2 Mass concrete; Lo 25 = 75
Lightly reinforced sections in
slabs, beams, walls, colurnns;
Flogrs;Hand placed
pavements; Canal lining;
Strap footings

3 Heavily reinforced sections Mediom 50 =100
in slabs, beams, walls,
columns;Slip form work;
Pumped concrete 95 - 100

4 Trench fill; High 100 - 150

5 Ir-situ piling Very high =150
Tremie concrete

Compressive Test

METHOD: The 150 mm cube moulds as per 15 : 10086 -1982 are used for this purpose, Six
test specimens shall be taken for each sample to be tested for 7 and 28 days. The mould is
filled with concrete mix in 3 layers of equal thickness. Each layer is tamped 25 times by the
16 mm dia tamping rod pointed 60 cm length iron pinning rod.

The test shall be made at the edge of concrete corresponding that to for which the
strength specified, Compression tests shall be made immediately upon removal of the
concrete test specimens from the curing room i.e. the test specimens shall be loaded in
damp condition. The dimensions of the test specimens shall be measured in millimetres
accurate to 0.5 mm. The metal bearings plates of the testing machine shall be place in
contact with sides of the test specimens.,

Cushioning material shall not be used in the machine. In the case of cube, the test
specimen shall be placed in the machine in such a manner that the load is applied to the
sides of the specimen. An adjustable bearing block shall be used to transmit the load to the
test specimen. The size or lower section of the bearing block shall be kept in machine as
the head of the testing machine is brought to a bearing on test specimen.

The load shall be applied axially without shock at the rate of approximately 140 kg/ cm2
per minute, The total load indicated by the testing machine at failure of the test specimen
shall be recorded and the unit compressive strength calculated from the measured
dimensions of the test specimen. The type of failure and appearance of the concrete shall

be noted. The reporting is to be made on format 4/TR-2 of Appendix A.
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STANDARDS OF CHARACTERISTIC STRENGTH

Ordinary Concrete

10

M 15

10

15

Standard Concrete

M 25
Ml 30
M 35

fl A0

25

30

35

40

High strength

Conecrete

M 60
M B5

w70

&0
65

70
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E-2.3 : STEEL

SAMPLING PROCEDURES AND SAMPLE COLLECTIONS

+ Take sufficient rods, at random, from each lot to obtain desired number of
samples. If more than one rod is needed, they must be taken from different
bundles. Using a hacksaw, cut off as many one-metre long pieces as are needed
for the test from the sampled rod or rods.

+  Tie the cut-off pieces from each lot together with wire and mark properly.

#  Every bundle of steel samples must be identified with a proper label and be sent
to the laboratory under cover of a sample data from giving:

Type of steel

Mominal size

Cross-section

Grade and mould number

L= . = R o e =)

Test to be done on the samples.
Test of Steel For Reinforcement IS : 1786-2008
METHOD:

The steel should be got tested in authorized laborataries before it is used for work at site.
Following tests should be conducted for reinforcemnent steel,

*  Mass per meter & Diameter of Bar

e Yield stress (0.2% Proof stress)

+ Ultimate tensile strength

« %hage Elongation & Total Elongation

+ Bend Test

+  Re-bend test

+ Chemical composition
Three pieces of 100 cms length in each size should be drawn out of 10 ton lot. After
measuring the diameter in mm and weight in kg the strength test and elongation is carried
out in Universal testing machine,
STANDARDS

The steel shall be clean and free from loose mill scale, loose rust, mud, oil, grease or any
other coating which may reduce or destroy the bond between the concrete and steel. A
slight film of rust may not be regarded as harmful but steel shall not be visibly pitted by
rust.

Test Frequency Ref Codes Acceptance/Standard for Fed15
Chemical Once for every source iSl 786-
Carbon ppproval Once for 2008 0.30 Max %hage
every lot
Sulpkwr 0.06 Max %age
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Test [Frequency Codes Acceptance/Standard for Fe415
Phosphorus 0.06 Max %cage
(Sulphur+ 0.11 Max %age
Phasphorus)
Physical Once every 3
Tests manths
UHimate tensile Once for every 15 : 1608-2005 10% maore than the actual 0.2% proof
strength source approval stress but not less 485 Nfmm®
0.2% proof stress | Onee for every lot Min. - 415 MPa
% Elongation Min- 145 %
Bend Test % :1599-1985 Ta be satisfactory as per Standard
151736:2008
Re-bend Test 5 :1786-2008 [To be satisfactory as per Standard
517836:2008
Mass per 5,31 3% for 32 mm Dia,
meter rur 4.830 +3% for 28 mm dia.,
(kg) 3.85 + 3% for 25 mm dia.,
2.470 +3% for 20 mm Dia,
1.580 £5% for 16 mm Dia,

0,888 £5% for 12 mm Dla,
0,617 £7% for 10 mm dia,
0,395 £7% for 8mm dia,
0.222 7% for 6mm dia,
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E-Z.4 : MILD STEEL (STRUCTURAL)
STANDARDS

Tensile strength of structural steel (As per [52062:2006)

5. Me. Test Standards
1 Yield strength 250
2 Ultimate strength 400
3 Density 7.8

SAMPLING PROCEDURES AND SAMPLE COLLECTIONS FOR PIPES

« All pipes in a single assignment of the same class, same size and
manufactured under essentially similar conditions shall constitute a lot.

+ For ascertaining conformity of the lot to the requirements of the standards,
sample shall be tested from each lot separately.

= These pipes shall be selected at random from the lot and in order to
ensure the randomness of the selection, a random number tables |5; 4305 may
be referred to.

* In the absence of random number table, the following procedure may be
adopted; Starting from any pipe in the lot, count 1, 2, 3 ..and 50 on up to r,
where r is the integral part of N/n , N being the number of pipes in lot, and
n the number of pipes in the sample. Every i pipe so counted shall be
withdrawn so as to constitute the required sample size.
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E-Z.5 : WATER FOR CONSTRUCTION PURPOSES

Water used for mixing and curing shall be clean and free from injurious amounts of ail,
acids, alkalis, salts, sugar, organic materials or other substances that may be deleterious to
concrete or steel. Potable water is generally considered satisfactory for mixing concrete.

Sampling of Water

The containers of glass or other inert material like polythene must be carefully cleaned
before use. Minimum one [iter sample should be collected for lab test.

Method and Standards

Water should be tested as per relevant |5 Codes as shown below, and shall conform to [5:
456 -2000 and 15: 10500-2012. The reporting is to be made on format &/TR-1

Test Frequency [Ref. Codes Acceptance /Standard
1. Chemical Once  for  every
i spurce approval
|a] PH value Every Quarterly IRC: 21-2000 a) >Bor7.0tod5
(6] Chionides (as | Cnomical tests dailly M0 (Part32)- | b} 2000mg/L for
in the site o ik
(a}l . _— 1987 cantsining
testing kits embedded steel
and 500me/L far
RCC and PSC
{c}  Sulphates ({as 15: 3025 (Part 24) ¢} 400mg/L
o W |
2. Physical Once  for  every
source approval
{a} Suspended Every Quarterly I5: 3025 [Part 17) al 2000 mg/ | max.
Matter
(b) Organic 15: 3025 (Part 18) b} 200 mgs | max,
MMatter
[e) Inarganic | 15: 3025 (Part 18) c) 3000mefl max.
Matter
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APPENDIX E-3: Pipes
E-3.1: UPVC PIPES

The pipe shall conform to the Clause 10 of [5 4985-2000 for its physical and other chemical
properties except for the density and Sulphated ash content provisions which shall be as
per the stipulations of Contract,

The colour of the pipes shall be light grey. Effect on water intended for human
consumption shall be governed by I15: 12235. All plastic and non-plastic material for
components of the uPVC piping system e, g. Elastomeric sealing ring, lubricants, when in
permanent or in temporary contact with water which is intended for human consumption,
shall not adversely affect the guality of the drinking water.

Tests

Type Tests

Tests carried out whenever a change is made in the composition or in the size/ series in
order to establish the suitability and the performance capability of the pipes.

Acceptance Tests

Tests carried out on samples taken from a lot for the purpose of acceptance of the lot,

All uPVC pipes in the single consignment of the same size and class manufactured under

essentially similar conditions on a particular machine shall be considered as a lot for quality
control inspection. However, the maximum size of a lot shall not be more than 1000 pipes.

The sampling procedure and scale of sampling for visual inspection and dimensional
requirements shall be as per given in Annexure-D of 15: 4985.The pipes shall be tested for
lot acceptance,

The following acceptance tests shall be conducted in accordance with 15; 4985 and 15:
12235,

= Visual and dimensional check

* Reversion test.

» Aicat Softening tast

s Sulphated Ash Content

& [Density

* Resistance to external blows at 0 degree temperature.
s Internal hydrostatic pressure test for pipes and joints
s Opacity

e Effect on water
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Classification of Pipes
The pipes shall be classified by pressure ratings (working pressures) at 27 degree as follows:
Class of pipe Working pressure(PN)
Class1 | 0.25MPa (2.5 kg/cm2)
Class 2 0.40MPa (4.0 kgfcm2)
Class 3 0.60MPa (6.0 kgfcm2)
Class 4 0.80MPa (8.0 kgfem2)
Class & 1.0MPa (10.0 kgfem2)
Class & 1.25MPa (125 kgfcm2)

Composition

The composition shall be based on PVC resin having a K- value of 64 or greater when tested
in accordance with 15 4665,

Physical and Chemical Characteristics:

Visual Appearance
The colour of the pipes shall be light grey. Slight variations in the appearance of the colour

are permitted.

The internal and external surfaces of the pipes shall be smooth, cdean and free from
groovings and other defects. Slight shallow longitudinal grooves or irregularities in the pipe
shall be permissible provided the wall thickness remains within the permissible limits.

Opacity

The wall of the plain pipe shall nat transmit more than 0.2 percent of the visible light falling
on it when tested in accordance with 1S 12235 (Part 3).

Effect on Water

The pipes shall not have any detrimental effect on the composition of water flowing
through therm.

Reversion Test

When tested by the immersion method prescribed in 15 12235 (Part 5), a length of pipe
200+/-20mm long shall not after in length by more than 5%. In the case of socket end pipes,
this test shall be carried on the plain portion of the pipe taken at least 100 mm away from
the root of the socket.

Vicat Seftening Temperature:

When tested by the method prescribed in 15 6307, the Vicat softening temperature of the
specimen shall not be less than 80 degree C.

Density

When determined in accordance with 15 13360(Part 3/5ecl), the density of the pipe shall
be between 1,40 and 1.46,
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Sulphated Ash Content Test

When tested as per Annex B of 15 4985:2000 the sulphated ash content in the pipe shall not
exceed 11%.

Mechanical Properties

Hydrostatic Choracteristics

When subjected to internal hydrostatic pressure test in accordance with the procedure
given in |15 12235(Partg), the pipe shall not fail during the prescribed test duration. The
temperatures and duration of the test shall conform to the reguirements given in table
below. The test shall be carried out not earlier than 24h after the pipes have been
manufactured.

Requirements of pipes for Internal Hydrostatic pressure test

Test Test Test Duration Test Prassure
Temperature(Min) {(Minimum {Min) MPa
degree C Holding Time)
Type Test &0 1000 | 1.16*PM (MPa)
Acceptance Test 27 1 | 4.19*PN{MPa)

Resistance to External Blows at 0 Degree C

When tested by the method prescribed in Annex C of 15, the pipe shall have a True impact
Rate of not more than 10%. In case of socket — ended pipes, this test shall be carried out on
the plain portion of the pipe taken at least 100mm away from the root of the socket.
Sampling and Criteria for Conformity

The sampling procedure and the criteria for conformity shall be as given in Annex D of 15,
Markings

Each pipe shall be clearly marked as indicated below:
* Manufacturers name and trademark
« Qutside diameter in mm,
Class of pipe and pressure rating
Batch/ Lot No.
* All pipes should be 151 markead.
= Manth and year of manufacturing
* Length of pipe
The above information shall be marked in colour as indicated below for different classes of

sl Class of pipe | Colour
Class 1 Red
Class 2 Blue
Class 3 Green
Class 4 Brown
Class 5 | Yellow
Class & | Black
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E-3.2 : RUBBER RINGS FOR PIPES

For all pipeline materials including iron, steal, stone-wares, ashestos cement, concrete,
pitch fibre, plastics and glass reinforced plastics, the rubber rings shall be in accordance
with one of the types (Type 1 to Type 6) as per 15 5382:1985. The manufacturer has to
however specify the type of sealing ring (namely 1, 2, 3, 4, 5, or &) that is being offered. The
design of the profile of the sealing ring is left to the manufacturer as long as the pipe with
sealing ring meets the requirements of the specification,

Type 1 to type 6 correspond to the respective nominal hardness of 40, 50, 60, 70, 80 and 88
IRHD with tolerances as specified in 15:5382:1985.

Requirements

Material
The rubber shall be free from extractable substances which impart taste, odour or toxicity
to water, Substances capable of affecting the organoleptic properties of the water, or toxic
materials, such a compounds of mercury, antimony, manganese, lead or copper shall not
be included in the composition of rings.
Finish
The rings shall be homogeneous, free from porosity, grit, excessive blooms, blisters or
other visible surface imperfactions. The fin or flash shall be reduced as much as possible
and in any case the thickness of it shall not exceed 0.d4mm and the width 0.8mm.
Stretch Test
Stretch gaskets till the circumference is increased by 50 %, then visually inspect for the
following:
# Gaskets shall be made of a properly vulcanized virgin rubber compound containing
no scrap or reclaim.
» The surface of the gasket shall be smooth, free from pitting cracks, blisters, air
marks, and any other imperfection that may affect its behavior in service, The
body of the gasket shall be free from porosity and air pockets.

Physical Requirements
Hardness

When determined in accordance with ‘Microtest Method' described in 15:3400 (Part-2)-
1880 shall comply with the reguirements given in Table-l of IS 5382:1985. For the same
ring, hardness values shall be in a maximum range of 41 RHD.

Tensile Strength and Elongation at Break

When determined by the method described in 15:3400 (Part 1)-1977, using Type2 dumb-
bell shaped test pieces, the tensile strength and elangation at break shall comply with the
requirement given in table 2 of IS 5382:1985 . The minimum value vary according to the
polymer used.
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Compression Set

When determined by the method described in 15: 3400 (Part 10)- 1977 using the small test
piece, the compression set shall comply with the requirements given in Table 1.

Accel Ageing in Air
When test pieces as described for the hardness test and the stress-strain test are tested
after ageing in air at 70 degree C for 7 days, by the oven method described in 15:3400 (

Partd] -1978, the changes in hardness, tensile strength and elongation at break after ageing
shall comply with the requirements given in Table 1 of IS 5382:1985.

Water immersion

When determined according to the method given in I5: 3400 (Parts)- 1983 after 7 days
immersion in neutral water pH 7 at 70 degree C, the change in volume shall comply with
the reguirements given in Table 1 of IS5 5382:1985.

Cold Resistance

When cooled in a chamber described in Appendix B of 15 5382, the increase in hardness,
measured after 7 days at -10 degree C, from the initial hardness, shall comply with the
reguirements given in Table 1 of 1S 5382:1985,

Stress Relaxation in Compression

When determined as described in Appendix B, the stress relaxation in compression shall
comply with the requirements of Table 1 of 15 5382:1985.

Water Absorption
Sealing rings shall not absorb more than 10 percent of water when tested according to the
method prescribed in Appendix C.

Marking

* Each sealing ring shall be permanently marked with:

s The Manufacturer's name or trade mark.

* The month and year of manufacture

+ Diameter of pipe for which the ring is suitable,

s Type of rubber material

* |5 marked.
Sampling
The scale of sampling and criteria for conformity shall be in accordance with Appendix D of
15: 53821985,
Storage Conditions After Receipt
Te maintain the rings in optimum condition they should be stored In a cool and dark place.
The storage temperature should be below 25 degree C and preferably below 15 degree C.
At temperatures exceeding 25 degree C, certain forms of detericration may be
accelerated sufficiently to affect the ultimate service life.
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E-3.3 : M5 PIPE

Manufacturing of M5 Pipe
Manufacturing of M5 pipes shall be done In conformity with 15: 3589 Manufacturing
pracess shall ensure that;

= Base material i.e. HR coils/Plates shall be of required guality.

¢ Production equipment is well designed.

s« CQuality control is comprehensive
Before fabrication of pipes and specials / fittings is commenced, the capies of the mill
sheets and the manufacturer's test certificates for plates/ coils and other materials for the
fabrication, shall be submitted by the Contractor to the Engineer-in-Charge or his
representative for his approval,

Chemical Properties

The supplied steel shall conform to the chemical composition presented in Table-A, unless
otherwise modified by Engineer-in-Charge or his representative. The ladle analysis of steel,
should be carried out by the method specified in relevant parts of 15 228 (IS 228 - Method
of chemical analysis of steel) or any other established instrumental/ method. Howewer,
where the method is not given in 15 228 and its relevant parts, a suitable method shall be
adopted as agreed between the Engineer-in- Charge or his representative and the
contractor, The product analysis shall be carried out on the finished plates. The chemical
requirements for steel plates are indicated in Table A,

T : Chemical n
' Steel Grade | Method of | Chemical Composition (Ladle Analysis)
Manufacture C, max Mn, max | P, max | 5 max CE, max

| Fe 330 Seamless (5) 0.16 12 0.040 | 0.040
| Fe 330 Welded [ERW] 0.16 1.2 0.040 | 0.040
| Fe 330 Welded (SAW) [ 0.16 1.2 0.040 | 0.040
| Fe 410 Seamlass (S) 0.20 1.3 0.040 | 0.040 0.45
| Fe 410 Welded (ERW)  |020 |13 0.040 | 0040 | 045
| Fe 410 Welded (5AW) 0.20 1.3 0.040 | 0.040 0.45
| Fe 450 Seamless {5) 0.25 1.2 0.040 | 0.040 0.45

Fe 450 Welded [ERW) 0.25 1.2 0.040 | 0.040 0.45
| Fe 450 Welded {SAW) 0.25 13 0.040 | 0.040 0.45

Naotes:

a. Elements not quoted in this table are not to be intentionally added other than for the
purpose of finishing the heat.

b. For semi killed quality silicon content shall be 0.08% maximum.

c. When the steel is killed by aluminum alone, the total aluminum content shall not be
less than 0.02 %. When the steel is killed by silicon alone, the silicon content shall not
be less than 0.10 %. When the steel is silicon-aluminum killed, the silicon content shall
not be less than 0.03 % and total aluminum content shall not be less than 0,01 %,
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d. Micre-alloying elements may be allowed subject to mutual agreement between the

supplier and purchaser. Micro alloying elements like Nb, V or Ti, when used individually
ar in combination, the toal content shall not exceed 0.2 percent.
Mitrogen content of the steel should not exceed 0.012%, which shall be ensured by

occasional check analysis.

The permissible variations for product analysis shall be as follows;

Constituent Variation over specified
limit, %, Max
Carbon 0.02
Mangnese 0.04
| Sulphur 0.005
| Phospharus 0.005

Mechanical Properties and Requirements

As the cofl slzes ordered are as per the actual sizes required for the project/scheme,
separate test plece of reguired sizes shall be sent along with each lot.

(a) Tensile Tests — The tensile properties of strip cut longitudinally [excluding the weld)
from selected pipe shall show the properties as given in Table Below in respect to specific
type of pipes as manufactured, The percentage elongation shall be determined on a gauge
length of S.ﬁSNfSuL If other gauge lengths are wsed conversion shall be made as in 153803
(Part ).

The tensile strength, yield strength and percentage elongation of steel shall be determined
from standard test pieces cut from pipes/plates. The test shall be carried out on the
standard test piece prepared in accordance with test edition of 15 1608 or its international
equivalent standard.

(b} Flattening or Bend Test for ERW pipes- The test piece shall be either lengthwise or
crosswise from plates. Bend test shall be conducted in accordance with 1S 15599 or its
international equivalent standard.

The test shall be made on a ring sample not less than 40 mm in length cut from the ends of
selected tubes which shall be flattened between parallel plates keeping the weld at 90
degree to the direction of force, No opening shall occur by fracture in the weld until the
distance between the plates is less than 75 percant of the original outside diameter of the
pipe and no cracks or breaks an the metal elsewhere than in the weld shall occur until the
distance between the plates is less than 60% of the original outside diameter.

No bend test is applicable for ERW Pipes.

Steel Grade Methaod Tensile Yield Stress | Elongation
strength, MPa MPaYield Stress | Percent
min MPa GLS_65YS,

trim min

Fe 330 ERW, Seamless | 330 155" 20

and SAW




PHED, Rajasthan QA & QC Manual

Fe 410 ERW, Seamless | 410 235" 18

and SAW _— _ -

Fe 450 ERW, Seamless | 450 275" 15
and SAW

1) Yield Stress values are for design purpose only either the upper yield stress ReH, or the
0.5 percent of proof stress {total elongation] ReH 0.5 is to be determined,

{c) Guided Bend Test (for SAW Pipe) - Strip not more than 40 mm wide, cut
circumferentially from pipes perpendicular to weld seam with the weld near middle of the
sample shall, without fracture, be doubled over a round bar the diameter of which shall be
calculated as given in 15:3589, The weld reinforcement shall be removed from the faces,
The specimen shall not fracture completely. Cracks 6,35 mm or less in length at the edge of
specimen or 3.18 mm or less in length in the centre of the specimen shall be disregarded.
Any crack greater than 3.18 mm in length and regardless of depth located within the weld
metal shall be a cause of rejection. Any pop-out greater than 3.18 mm in length (635 mm
at the edge) and 12.5 percent or less of the specified wall thickness in depth and located in
the parent metal, the heat affected zone, or the fusion line shall not be the cause of
rejection.

Any test specimen that shows defective preparation or material imperfection unrelated to
the intent of the mechanical test whether observed before or after testing, may be
disregarded and replaced by another specimen from the same length of the pipe.

On examination of bent specimen, opening out of a specimen, opening out of a slight
defect due to incomplete root penetration or lack of root fusion need not be considered a
cause of rejection provided the defect has sound metal at the back and on either side of it.
In border line cases, further tests shall be made on specimens from the same weld adjacent
to the original test specimen,

(d) Hydraulic Pressure Test — Each pipe shall be hydraulically tested at the manufacturers
woarks before the pipe s coated, wrapped and lined.

The hydraulic test pressure shall be pressure calculated as per following formula:
P =25T/D
Where

P~ Hydraulic Test Pressure MPa

D= Specified outside dia of the pipe in mm

T-  specified thickness of the tube in mm

5= stress 60% of the specified minimum vyield stress in MPa, The maximum test
pressure to be limited to 5 MPa wherever applicable.

The Hydraulic test pressure shall be applied for 5 seconds.

(&) Ultrasonic Test - All plates shall be tested by ultrasonic equipment to check for
manufacturing defects such as voids, layers etc. The contractor shall supply test certificates

to this effect from manufacturer,
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Tolerances

Toleran n Ma

The tolerance on mass per cart load of 10 tonnes or above shall be £ 7.5 percent of the

nominal thearetical mass of the tubes.

Mass per meter run of the pipes can be worked out by the formula as under;

M={D-T)xTx0246615

Where,

M — mass of pipe Kg/meter

D = nominal outside diameter of the tube in mm and,

T = naminal thickness of the tube in mm

Taleran n th i i r

Tolerance on outside diameter shall include ovality except for submerged arc welded pipes.
The tolerance on the specified outside diameter of pipe wall shall be as given below;

Outside Dia (for all sizes) Tolerance
For Seamless Pipes 1%
For ERW & SAW pipes + 0.75%

Tolerance on thickness

The thickness tolerance shall not apply to the weld area. The maximum height of the weld
bead on the internal surface of the pipe shall not exceed 80 percent of nominal wall

thickness. The tolerance on the specified wall thickness shall be as follows;

ERW pipes +10%
SAW and seamless pipes + 20%
- 12 5%

Tolerance on Ovality

Cwality shall not exceed 1% of specified outside diameter for pipes having diameter to
thickness ratio not excesding 100, Where the diameter to thickness ratio exceed 100, the
tolerance on ovality is not specified and should be agreed between the manufacturer and

the purchaser,

Tolerance on straightness

Finished pipe shall not deviate from straightness by more than 0.2 percent of the total

langth.
Fabrication of M5 Specials & Fittings

s Welding Inspection Procedures
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+ Wisual Examination
o Performa for Welding Profiles Certificate
s Radiographic procedure

TESTING AT WORK SITE

Field Tasting Of Joints

A minimum of ten percent of the field joints shall be tested radiographically |Samples at
random] as per I15: 4853, in case of failure 20% field joints shall be selected. In case of
second failure, 100% field joints shall be radiographed.

A minimum five percent of the field joints shall be tested ultrasonic test as per 15: 4260,

The welding of pipes in the field should comply with 15 816-1965 and electrode used should
comply with 1S 814-1967. Welded joints shall be tested in accordance with procedures laid
down in 15 3600-1966 and one test specimean shall be taken from at least one field joint out
of 10.
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E-3.4 : DI PIPE (DUCTILE IRON PIPE)

Ductile iran, also called nodular iron or spheroidal graphite iron, is characterized by the
presence of graphite in nodular or spheraidal form in the resultant casting. It differs fram
cast iron by greater tensile strength and its significant elongation at break. Ductile Iron
offers:

a) High resistance against breakage due to impact,

b} High tensile strength, comparable to that of mild steel so that the pipes can be used

for higher working pressure

c) traditional corrosion resistance, comparable to that of cast iron , and

d) Lighter in mass as compared to cast iran pipes.
The standard nominal diameters DN, of pipes and flanges followed in this standard are as
follows:

80,100,125,150, 200, 250,300,350,400,450,500,600,700,750,800,900,1000, 1100, 1200, 1400,
1600,1800 and 2000mm,

Pipes have been classified as K7, K8, K9, K10, K12 depending on service conditions and
manufacturing process.

Fittings conforming to 1S 13382:2004 may also be used with ductile iron pipes, when the
pressure reguirements matches.

Joints

In case of push-on flexible joints, the spigot ends shall be suitably chamfered or rounded off
to facilitate smooth entry of pipe in the socket fitted with the rubber gasket,
For high pressure mains where working pressure is greater than 2.4 MPa, suitable flexible
joint may be preffered when the joint is restrained against axial movement.

Gaskets

Rubber gaskets used with push-on-joints or mechanical joints shall conform to 15
5382:1985. Rubber gaskets for use with flanged joints shall conform to 15 638,

Sampling

Sampling criteria for various tests, shall be as laid down in 15 11606,
Inspection and Testing :

The pipes will be subjected to following tests for acceptance:

s Visual and dimensional check as per Clause 13 and 15 of 15 8329:2000
* Mechanical Test as per Clause 10 of 15 8329:2000
* Hydrostatic Test as per Clause 11 of 15 83292000

s The test reports for the rubber gaskets shall be as per acceptance tests of the 15
5832:1985 and will be in accordance to Clause 3.8 of 1S 8329:2000.

The sampling shall be as per the provisions of the 15 8329:2000
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Marking
All pipes will be marked as per Clause 18 of IS 8329 and show as below:
s« Manufacturer name/ stamp
& MNominal diameter
* Class reference
* Last two digits of the year of manufacture.

¢ All pipes should be 151 Marked.

& short white line at the spigot end of each pipe with push-on joint in sizes DN700
and above, to indicate the major axis of the spigot.

Specials for Ductile Iron Pipes

Types of Specials
D fittings shall be manufactured and tested in accordance with 15; 95232000 or B5: 4772,
Supply

All the DI fittings shall be supplied with one rubber ring for each socket, Flanged fittings
shall be supplied with one rubber gasket per flange and the required number of nuts and
bolts.
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E-3.5 : HDPE PIPES AND SPECIALS

IS 4884:2016 lays down requirements for high density polyethylene pipes from 16mm to
2000 mm nominal diameter of pressure rating from .20 MPa to 2.0 MPa in material grades
of PEG3, PEBQ, & PEL10D and SDR of 41 to 6 for use for buried water mains and services and
for water supply above ground.

Pipes shall be designated according to the grade of material followed by standard
dimension ratio, nominal outside diameter and pressure rating (PM) as per clause 6.1 of 15
48842016,

Colour

# The colour of the pipe shall be black with blue identification stripes

+ Each black pipe with identification stripes shall contain minimum three longitudinal
stripes of minimum width of 2 mm in blue colour, circumferentially distributed.
These stripes shall be coextruded during pipe manufacturing and shall not
preferably be more than 0.2 mm in depth for wall thickness upto 10 mm and 0.5
mm beyond 10 mm. The material of the stripes shall be of the same type as used in
the basze compound for the pipe.

Testing of Pipe :

HOPE pipes are subjected to following acceptance tests :-
& Visual appearance and dimensions

Melt Flow Rate (MFR)

Density

Rewversion Test

Elangation at Break

Carbon Black Content

Carbaon Black Dispersion

Oxidation Induction

= |nternal pressure creep rupture test (hydrostatic resistance test) at B0 Degree C for
48 hours

® |nternal pressure creep rupture test (hydrostatic resistance test] for joints at 80
Degree C for 48 hours

= The other required tests on HDPE pipes shall be as per the 15 4984 -2016

Visual Appearance

* & ¥ 8 # ® ®

* The internal & external surface of the pipe shall be smooth, clean and free from
grooving and other defects. The end of pipe shall be cleanly cut square with the
axis of pipe to within the tolerance given in table at Para 7.1 of 1549842016,

Length
« The length of straight pipe shall be 5 m to 20 m as agreed between manufacturer
and purchaser. Short length of 3 m {minimum) up to maximum of 10 percent of the

total supply may be permitted.
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Coiling

» The pipes shall be coiled such that localized deformation, for example, buckling and
kinking is prevented. The minimum Internal diameter of the coll shall not be less
than 18 dn.

Dimensions
* The mean Outside diameter of pipes and out of roundness (ovality) of the pipes for

different nominal diameters shall be in accordance table 3 of 15 4984 -2016.

* The minimum and maximum wall thickness of pipes shall be as given in table 4 of I5
A4984:2016.

+« Owality shall be measured at 300mm away from the cut end, using a scale with
suitable graduations. For coiled pipes and pipes having SDRs >= 21, re-rounding
shall be permissible before the measurement of owality. The ovality shall be
measured during extrusion and prior to coiling.

Marking

« Each straight length of pipe shall be clearly and indelibly marked in white/vellow
colors wsing ink/paint or ink-jet print or hot embossed on white base, at every 1 m
throughout the length of pipe/coil with the following information:

o Manufacturer's name/Trade-mark.
o Material Designation

o Pressure Rating

(=]

Standard Dimension Ratio (SDR)
o Dutside Diameter and
o Lot number/Batch number containing information of date of manufacture.

o BIS Certification Marking Each pipe may also be marked with Standard
Mark.
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E-3.6 : G.I. PIPES

METHOD AND STANDARDS

It shall conform to 15: 1239 (1) -2004 with respect to dimension, weight per meter and
Hydraulic test pressure. The Galvanizing of pipes shall also conform to relevant 15: Codes as
given below;

Test Ref Codes Acceptance/Standard

1. Mass of Zine I5: 6745-1972 a0 gfm® minimum total mass of Zine (inside and
outside} per surface area (inside and outside] of the

Coating coated surface.

2 Visual Test I5: 2629-1985 The Zinc coating shall be free from imperfection like

flisx, ash and dross inclusions, bare patches, black spots,
pimales, lumpiness, rums, rust, blister, white deposit etc.

Minimum 1m pipe length for each size should be sent for lab test.

Tests of any other pipes be used in water supply schemes shall conform to relevant 15,
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APPENDIX E-4 : ELECTRO MECHNICAL EQUIPMENT

E-4.1 : VERTICAL TURBINE PUMF (MIXED AND AXIAL FLOW), FOR
CLEAR COLD WATER

Performance Test

The expected field performance of the pump may be obtained by testing the bowl
assembly in the laboratory and then calculating the required performance.

Laboratory Tests

As far as possible, full load and full speed tests shall be conducted. However, laboratory
test at reduced speed and reduced stages shall be according to 15 5120: 1977,

Sampling
The sampling plan as given in 15 10572:1983 shall be followed.
Field Tests

A field test gives an indication of the overall performance of a pump when it is operating
under actual field conditions. Field tests are sometimes used as acceptance test., The
accuracy with which field test be made depends on the instruments used in the test, the
praper installation of the instruments and the skill of the test persannel. It shall be
recognized that envirohmental conditions in a well or the design of a pump shall
significantly affect field performance and also affect the apparent results of field test under
most conditions, it is recommended that acceptance of the pump shall be based on tests
made in |aboratory,

Field test shall not be carried out until the pump has worked for at least 24 hours to allow
running in time for the bearings If test is to be carried out at different heads, this shall be
done by throttling the delivery valves, in this case delivery valve be placed after the
minimum upstream and downstream length as reguired by flow measuring device. The
control valve shall be at least 4 times the diameter away from the discharge head elbow.

Speed

The rotating speed of pump shall be measured by revolution counter or by an accurately
calibrated tachometer or by stroboscope counting slip method Dischorge The discharge of
the pump shall be measured by means of a standard venture tube, nozzle, orifice plate, V-
notch) rectangular weir, pitot tube, traverse or any other recognized method. The method
adopted for discharge measurement shall be suitable for the size of pump, its duty, and
situation. The pump manufacturer shall, if required give evidence of the proper calibration
of the apparatus used.

The pipe preceding and succeeding the fluid measuring device are as important as the
calibration of the device itself and shall be taken care.
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Net Pump Effective Head

For determining the net pump effective head, following meaasurement shall be taken and
the readings shall be converted to datum reference:

aj Static water depth with pump in working condition,
b) Delivery head, and
c) Velacity head,

Delivery head

Delivery Head shall be measured by means of a calibrated bourdon tube gauge (reading
converted to meter of liguid) located at a distance of 2D fram the discharge elbow of the
test pump (D is diameter of delivery pipe) plus the distance from the datum to the centre
line of gauge It is recommended that mercury manometers be used in preference to
bourdon type gauges when the head to be measured is 7.5 m or less. For precautions and
connections for the gauge refer 13.8.4 of 15 5120:1977.

Velocity head

Velacity head shall be obtained from the actual measurement of the inside diameter of the
discharge pipe at the point where the pressure tap is located.

Pump Input

The power input to the pump shall be determined with a vertical dynamometer or a
calibrated electric motor. It is generally considered impractical to attempt to measure
pump power input by means of transmission dynamometer in field,

Overall Efficiency:

When the specifications calls for an averall efficlency guarantee, the actual job motor shall
be used without calibration and efficiency calculated directly.

NOTE: *If it is possible to accommodate pressure tapping in the discharge pipe line with 40
straight distance from discharge head outlet flange, head can be measured.

The pump shall be tested for the operating head range However, the range shall be
between + 10 percent and -25 percent of the rated head, Below 30 m, the limit shall be
from - 25 percent ta +2.5 or £ 3 m whichever is less. The talerance on discharge shall be £
25 percant and for the other duly points, tolerance shall be according to 1S 9137: 1978, The
efficiency of vertical turbine pump shall be guaranteed at the specified point of rating only
and shall not be guaranteed to cover the performance of the pump under conditions
varying therefrom nor for a sustained performance of any peried of time. However, pump
discharge may be guaranteed for the range of head between-25 percent and +10 percent
of the specified head when the latter is 30 metres or above, Below 30 metres the limits
shall be from-25 percent to +25 presants of £ 3 metres whichever is less.
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E-4.2 : SUBMERSIBLE PUMPSETS
The technical requirements for submersible pumpsets commonly used in boreholes
[borewells or tubewells) for handling clear, cold water.

Pump Test

The testing of the pumps shall be in accordance with 15B034:2002.

Sampling

The sampling shall be as specified in 15 10572:1983,

Laboratory Tests

Testing procedures as given in IS 11346:2002 shall be followed. Measurement of flow shall
conform to 3.1 of 1S 11346:2002.

Power Measurement

Watt meter of adequate capacity shall be used.

Tests for Electrical Performance

Type Tests

Submersible motors shall conform to all the requirements of 15 9283:2013. However, in
case of pump set, motor need not be tested for full load test [16.1 (g)], performance
characteristics [16.1 {h}], momentary overload test [16.1 (m]], vibration test [16.1 (n)] as
per 15 9283 and temperature rise test as below:

Temperoture Rise Test

Temperature rise test for winding shall be carried out an sample pumpset;

a) at rated voltage and supply frequency, and
b at &85 percent of rated voltage and supply frequency.

Temperature rise test of roted voltoge

Run the pumpset at rated voltage and at maximum current in the operating head range for
2 h. Stop the set and measure the winding resistance and water temperature within 30 s,
Temperature rise computed by resistance method as per Clause 19.2 of 1S 9283:2013 shall
not exceed 35°C.

Temperature rise test at reduced voltage

Carry out this is test immediately after test at rated woltage. Run the set at maximum

current in operating head range at rated voltage. Reduce the voltage to 85 percent of rated
voltage in this condition, Run the pumpset for 1 h and measure the winding resistance.
Temperature rise 50 computed shall not exceed 45 °C. Water termperature in both the
above tests iii & iv shall not exceed 45°C.

Routine Test

Tests as specified in 16.2 of 15 9283:2013.
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Submersible Cable

The cable shall conform to 5.3 of 13 9283:2013. The length of the cable shall be minimum 3
m unless otherwise specified by the customer.

Pump Assembly

Hydrostatic test shall be carried out on pressure boundary part either individually or as a
block assembly &t a pressure of 1.5 times the maximum discharge pressure for a minimum
duration of 2 min. The pump may be equipped with replaceable bearing and wearing ring,
wherever provided.

Direction of Rotation

The direction of rotation of pumpsets is designated clockwise or antl-clockwise as observed
when looking at the pump stage from the driving end. The direction of rotation shall be
clearly and securely marked by incorporating an arrow on the pump set.

Typical Installation

Since the motor and the pump are directly coupled, or closed coupled, the manufacturer
shall indicate the minimum size of the borehole in which the submersible pumpset shall be
erected and suspended freely. The pumpset shall be installed as per guidelines laid down in
15 14536 or as per the recommendation of the manufacturer. The maximum outside
diameter of pumpsets corresponding to nominal diameter of the tubewell is as given
below:

Nominal dia of the tubewell Maximum outside dia of submersible pumpsets
100mm GBmm

150rmim 14&mim

200mim 196mm

250mm 245mm

300mm 296mm

The pump shall be tested for operating head range. However, it shall not be less than +10
percent and - 25 percent of the rated head. Below 30 m, the limits shall be from + 10
percent to -25 percent or £ 3 m, whichever is less. In the above head range, the motor shall
not get overloaded. The eriteria for checking non-overloading shall be that maximum
current in operating head range shall not exceed the limits specified, in table 1 of 15
B034:2002 for various ratings.

Guarantee of Performance

The pumpsets shall be guaranteed for their performance of the nominal volume rate of
flow, nominal head, and overall efficiency.

The pump shall be tested for operating head range. Howewver, it shall not be less than +10
percent and -25 percent of the rated head. Below 30m, the limits shall be from +10percent
to -25 percent or +/- 3m, whichewver is less. In the above head range, the motor shall not be
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get overloaded. The criteria for checking non-overloading shall be that maximum current in
operating head range shall not exceed the limits specified in Table 1 of 158034:2002, for
various ratings.

Marking

A name plate of corrosion-resistant material shall be affived on the pumpset with the
following details:

al
b)
c)
d)
e}
f)
gl
h)

2

Manufacturer's name or trade-mark, if any;
Madel

Serial Mo.

Mumber of stages

Bore size, Min

Head, at nominal duty point

Discharge, at nominal duty point

Overall efficiency,

Motor rating (k)

Rated speed (rpm)

M aximurm current {amgp)

Rated Voltage (V) with variation

Rated frequency(Hz)

Connection star/ delta

Type of duty (whether continuous or not)
Delivery Size; and

Head range for nen- overloading reguirements.
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E-4.3 : HORIZONTAL CENTRIFUGAL PUMPS

These pumps are installed with suction lift.

Pump Test

The testing of the pumps shall be in accordance with 1S 11346:2002.
Sampling

The method of sampling and criteria for conformity for acceptance of lot offered for
inspection shall be in accordance with 15 1057219483,

The tolerance allowed on velume rate of flow, head and efficiency shall be as indicated in 15
11346:2002. Power consumption by the pump shall not exceed the recommended prime
mover rating in the specified operating head range.

Marking

Pump shall be marked with the following:

a) Manufacturer's name or his recognized trade-mark;

b) Type, size and sarial Mo. of pump;

€ Speed;

d) Head, valume rate of flow and efficiency at the specific duty point;
&) Head range for overloading requirements;

f Recommended prime-maover rating; and

El Arrow to indicate direction of rotation.
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APPENDIX F - CIRCULARS & GUIDELINES
APPENDIX - F-1 : NORMS FOR INSPECTION FOR QUALITY CONTROL

GOVERNMENT OF RAJASTHAM
PUBLIC HEALTH ENGINEERING DEPARTMENT

No. F{ & ( 1) JPHED/2010-11/ ACE (0] /Tous Twsp{ dated: 3o-11-10.

5 15588327

Chief Enginear (Adm.) & Technical Member
RWSSMB, Jaipur

Chief Engineer (SPHQ/Rural)

PHED Rajasthan, Jaipur

Chief Engineer

PHED Jodhpur

Addl, Chiel Englnaer

PHED Region AjmerBikanarBharatpur!
KotadJaipur/JedhpuriUdaipun/Drilling Jaipur!
Progect Ajmes/Project Bharatpur

Suparintending Enginear
PHED Circle (all)

* Executive Enginsar
PHED Division (&ll)

Assistant Engineer
PHED Sub Dn. (AM)
Junior Engineer

PHED Chowii (All)

ORDER

In pursuance of the directions issued by State Government.-a committes
of officers was constituted vide order of the undersigned dated 22.08.2010 for
prescribing norms of inspection of works in PHED by the engineers of the
department. The commitiee was dwected to give its recommendations in this
regard with reference to wvarious categories of works such as O8M works,
construction works, quality control etc. The draffi recommendations werne
submitted by committee on 03.11,2010 and have been duly considered by State
Government with some additions. On the basis of these recommendations, tha
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Government hereby determines the norms for inspection of all categories of
works by engineers of PHED as per details attached here with.

wmlmsmMnmmﬂmemmmmmm
fior works of drilling of bore wells/hand pumps/L&.J of pipe line/Sectional Testing/
New Service Connections/Maintenance works in urban and rural water supply
schames/projects.

Annexure |l determines the norms for inspection and supervision of works by
engineers of the department having working in water supply project divisions.

Annexure [l determines the norms for inspection and supervision of works by
engineers of the department warking in regular maintenance divisions.

Annesure [V determines the norms for inspection and supervision of works by
engineers of the department for operation & maintenance of Urban/Rural waler
supply schemes,

Annexure V contains list of selective itlems for checking.

The assessment of the performance of the engineers of the department in
the annual performance appraisal forms shall be based on the achievement of
the norms as determined by these orders. All engineers of the department are
hereby directed to adhere to the norms as determined herein. It is also reiterated
that during such tours and inspections, the engineers concermned shall record their
notes in the inspection registersfogbooks maintained at each site for which
directions have already been issued separately vide order dated 03.03.2009.

Encl- as above
{FLAM Ll.jimm
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Norms of Inspection for Quality control in PHED

Annexure 1
Norms of checking / inspection by Engineers of PHED Dept., for drilling of
Bore wells/ Hand pumps/L&J of Pipeline/ Sectional testing / new service
connection / maintenance works etc.

5.no. Name of work Post MNorms of checking
N & inspection
A (a) | For drilling of Bore wells/ Junior Engineer 100%
Single Phase/ Hand pumps Asst. Enginesr 30% and all final
Bills
{ checking to be dona in Executive 10% of Final Bil
terms of no. of tube wells) Engineer (Minimum 1in a
contract)
Superintending 3% (minimum 1) of
Engineer the contract

{b) qmmdmiﬁg&m Asst. Enginesr 100 %
pipe:

{c) | Yield of well including sand Assl. Engineer 100 %
contents

(d) | Thickness of pipe Asst. Engineer 100 %

(e) | Slotting of pipe Asget. Engineer 100 %

Executive 25 %
- : Engineer
B For quality of Material such Junior Enginear 100%
as pipes, pump sets, cables, | Asst. Engineer 50%
panels elc. under rate Executive 20%
contract of HPITWISP, Engineer
(Mote: Pump set quality and Superintending 5%
:EH}NMHM&MW Enginesr
C (a) | Laying and Jointing of Junior Engineer 100%
Pipeline of all types Asst. Engineer 50%
Executive 10%

Engineer
Superintending 3%

(b) | Depth of pipeline Assl, Engineer At every 500 mir.
(Mote: Strata of soil to be Executive At every 1000 mir.
checked by EE) Engineer

D Sectional testing of pipeline | Junior Engineer 100%

Asst Enginear 30%
TA to EE on 20%
behalf of EE

Superintending 3%
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5.no. Name of work Post Morms of checking
5 & inspection
E(a) Procurement of pipes, Junior Enginear | 100% (In terms of
valves, pumps , motors , { Stora/site)
panels etc requiring third Asst. Engineer | (a)50 % (In terms
party inspection (Store/site) of quality)
{b) 100 % (In terms
of quantity)
Executive {a)100 % (Size of
Engineer material received in
(Storefsite) stores)
With Divisional | (b) 20 % (in term of
Accountant Quality)
Superintending 10 % in a year
Engineer
Addl. Chief 3 % in a year
Engineer
(b) | Bench testing of pump sets | Assl neer 100 %
Executive 10%
Engineer
F | For new service connections | _Junior Engineer 100%
Asst. Engineer 30%
Executive 10%
Engineer
Inspection of Malntenance Works
G Holding charge of Junior Enginear | Min. 1 inspection of
maintenance schemes only every scheme in a
{in rural areas) = month
Asst. Engineer Min. 1 inspection of
every scheme once
in_2 months
Executive Min. 1 inspection of
Engineer every scheme once
in 6 months
Superintending 25% inspection of
Engineer total schemes ina
year
Addl. Chief 5% inspection of
Engineer total schemes in a
year or minimum 10
schemes of every
circle under
jurisdiction in a year
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5.no. Name of work Post Norms of checking
& inspection
H Helding charge of Junior Engineer | Daily inspection of
maintenance schemes only every scheme |
{in Urban areas) Agst, Engineer Min. 1 inspaction of
every scheme in a
. week
| Executive Min. 1 inspection of
Engineer every scheme once
in_a monih
Superintending | Min. 1 inspection of
Engineer every scheme once
in_ & month
Addl. Chief Min. 1 inspection of
Engineer every scheme once
- in a year
I | a) Pressure measuring in all Jumnior Daily inspaction
tail end habitations in Engineer{Urban)
Jurisdiction
b) Taking water samples for
quality checking from area Assistant 25 % inspection of
prone to water contamination | Engineer {Urban) | works as mentioned
c) Reporting status of abowve in his
sanitation fo E.E. daily and Jurisdiction
sea whether open defecation/
dumping of garbage near the | Execulive | 5% Inspection of
water sourcas or pipeline ngineer (Urban) | works as mentioned
could pollute water and 1o purast)
take preventive sleps in co-
ordination with mumnicipal
authorities.
d) Calculate TW discharge
and power consumplion daily
and take comective steps to
bring it to design level

&) Inspact water chlorination
f) Inspact all linas, pump
houses and CWR daily

g) Identify illegal connections,
boosters and out of order
rmeters regularly in his area
and take corrective steps.
h) Weekly inspection of
filtration plant and ensure
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B For construction works or Junior Engineer | Min. 17 inspeciions in
works under execution (For a month on different
works costing Rs. 50-100 days

Lacs) Asst. Engineer | Min. 12 inspections in
a month on different
Executive Min. & inspections in a
Engineer month on different
Superintending | Min. 3 inspections in a
Engineer m@mdﬁu‘uﬂ
Addl. Chbaf Min. 1 inspection in a
Engineer month on different
days

c For construction works or | Junior Enginear | Min. 20 inspections in
works under execution (For a month on different
works cosling more than Rs. days

100 Lacs) Asst Engineer | Min. 15 inspections in
a month on different
days

Executive Min. 10 inspections in
Engineer a month on different
days
i Min. 7 inspections in a
Engineer month on different
days
Addl, Chief Min. 3 inspections in a
Englneer rmanth on different
days
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S.no. Name of work Post MNorms of checking &
inspection
Civil works (with RCC)
D (a} | Concreting works (during Junior Engineer | 100 % in his presence
Concreting))
Assistant 10 % in his presence
engineer
{b) | Cubes are 1o be checked Junior Engineer 100 %
frem PWD laboratory/
confractor's lab
Agsistant 10 %
Engineer 3
{c) | In terms of visual checking Executive 10'% & final bill
including shape, size, Engineer
finishing, formwork etc.
E | Checking of Reinforcement
{a) | Quality of steel including Assistant 100 %
testing from authorized Enginaar
laboratory
{b) | Placement of reinforcement and gquantity
{bi) | For works costing less than | Junior Engineer 100 %
Buplo Rs. 10.00 Lacs in rural
areas -
(b4ii) | For works costing more than | Assistant 100 %
Rs. 10.00 Lacs Engineer
{c) | Quality and dimensions of Asszistant 100 %
shuttering and scaffolding Enginear
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A Civil works costing less Junior Engineer | Minimum 5 inspections
than Rs. 2.00 Lacs in @ month or 100 %
Asst, Enginesr | Minimum 1 inspection
L in a month or 30 %
B Ciwil works e Junior Engineer | Minimum 7 inspections
than Rs. 2.00 Lacs but in a month or 100 %
upto Rs.10.00 Lacs Asst. Enginear | Minimum 3 i
in @ month or 20 %
[ Civil works costing more Junior Engineer Minimum 10
than Rs. 10.00 Lacs but inspections in a month
upto Rs.50.00 Lacs or 100 %
Asst. Engineer | Minimum 5 inspections
in @ month or 20 % and
N final bill
Exacutive Minimum 1 inspection
Engineer in a month or 5 % and
f= final bill
D | Civil works costing Junior Engineer Minimum 15
Rs.50.00 Lacs or more inspections in a month
or 100 %
Asst. Engineer | Minimum 8 inspections
in a month or 30 % and
final bill
Executive Minimum 3 inspections
Enginear in a month or 10 % and
final bill
Superintending Min. 1 inspection in a
Engineer month or 5 %
Civil works (with RCC)
E (a) | Concreting works (during | Junior Engineer | 100 % in his presence
Concreting) _
Assistant 10 % in his prasencs
enginesr
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| S.no. Name of work Post Norms of checking &
inspaction

(b} | Cubes are to be checked | Junior Engineer 100 %
from PAWD laboratory Assistant 10 %
contractor’s lab Engineer

(e} | In terms of visual checking | Executive 10 % & final bill
including shape, size, Engineer
finishing, formwork etc.

(a) | Quality of steel including | Assistant 100 %
testing from authorized Engineer
laboratory

(b} | Placement of reinforcement and quantity

(b-) | For works costing less Junior Engineer 100 %
than &uplo Rs. 10.00 Lacs
in rural areas

(b-ii) | For works costing more Assistant 100 %
than Rs. 10.00 Lacs Engineer

() | Quality and dimensions of | Assistant 100 %
shuttering and scaffolding |
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(a) | Rapid Gravity Filter Plants Asst. Engineer | 100% twice in a year
Executive 100% once in a yaar
Enginser
Superintending | 20% once in a year
Engineer (subject to min. 2 ina
year)
Addl. Chief 10% once in a year
Enginear (subject to min. Zina
r)
Chemist district | 100% once in a year |
Chief Chemist | Min. 4 units in a year
(b) | Slow Sand Filter Plants Asst. Engineer 100% once in a year
Executive 20% once in a year
Engineer E
Superintending | 5% once in a year
Engineer
Addl. Chief 2% once in & year
Enginesr
Chemist district | 10% once in a year
= Chief C Min.10 unils in a year
B Water Cuality checking Asst. Engineer | 100% once in a month
under O&M schemes (Lab Executive 20% once in a month
reports and its results) Engineer
Superintending | 5% once in a year
Engineer
c ElectricalPumping Asst. Engineer 100% once in a year
instaliation in Pumping Execitive 20% once in 2 year
stations of O&M schemes Enginsar p
Superintending | 5% onca in a year
Engineer
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Lo A

Annexure V
List of Selective items

. All works below ground level and hidden such as foundation concrete,

foundation masonry, casing/ strainer pipes of tube wells and DCB's for
Hand pumps & power pumps, depth of tube well for HP's and Powesr
pumps, depth of water table with respect to ems paid for saturated
soil,

Fabricated steel work.

Reinforcamant in RCC works.

Laying and jointing of pipelines, specials etc.

Al electrical fitting and pump instaliation works.

RCC works,

For earth work including compaction elc,

Installation of hand pumps, power pumps and machinery.

Other masonry works.
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APPENDIX F-2 : AUTHORITY PROVIDING CONSENT BEFORE APPROVAL

Gevernment of Rajasthan
Fublic Health Enginsering Departrment

Ne: 2439~ D5es bue: 16) 8f 15
DFFICE ORDER

A laege number of Major Water Supply projects are under exscution In the State and, of late, there i3
grewing need brhnmmhmwhmm pracelces of these projects.

in onder 1o sreamiine the process of varkous approvaly, to improve quaiity control, 1o ersure better
coardinetion amang project offices and far tmely mplementation of Major Wter Supply Projects, the
Engineerin-Charge shall teke consent befars 143ziing approval as detalod beiow:

EHEE
5. No, | Arthity Eritaria | Authorkty previding cansent
before appreval
1 Approval of Work Plan & | AN CE{Concamed)
Implamentation Schedula
2 Approval af General
L_ Arrangement & Loyout Flang
}__I Pumping Station HT inztadiation Concarned ACE, Project
| LT snspaliation Comcarmnd SE, Profect
I | Blectric Substations HT instafation Concerned ACE, Project |
LT futallation Concernizd S, Project
| i | Water Treatmant Plant all Cancerned ACE, Project
[ 3 Approval of Vendor/Maks
[ Plpes B Vahgs Concarrad ACE, Project
i | Electro Mechamies! Equipment
e Tranaformes/Pump/Matos/Pan | HT instaliation Concerned ACE, Project
elsfSwitchgear/
WH Starten Cabls
| All Equipment other than sbove | HT installation Concemed SE, Project
I_ for WT instalistions
| All Equipment LT Instalatian Corcemed 3£, Froject
| ® | 5cADA & Mstrumentation |
|| SCADA Architecture 8 Software | A0 Concamed ACE, Project
e F SCADA~ Hardvea e, —PUE/ T B All =~ -— — - ToncEmed SE Project |
L Insbrurmentation |
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E.Mo. | Activity Criteria | Authority  providing consent
butore approval
% | Surge Analysis & Protecssion | A0 Concermed ACE, Project
devign
4 Approval of Drawdng, Design &
oA
| | Hydrmuics
Water Treatment Flant Sizing & | Al Concemned ACE, Project
Hyedraalica
Systers Hydesulics Al ‘Cancerned ACE, Project
i | Structures design intake All Concarned ACE, Project
Serctires dosigns Al Ctmer | Al Concernee! S, Projuct _t
Ol Structuies .
- il | Becton Mechahical Pevices HT instaitstien Corcernad ACE, Project
[ [ et bicchmricsi vevces AT instafiation | Concerned s, Project
an,ﬁnndnn;fwrnlplﬁmlﬁmu#ﬂﬂnlﬂhm
I (Pipes {Eath Materisd Typel | one insgection - for | Comrermed ACE, Frojec
Pumps & Motors, MS Flpe | wath category for sach
| Fubrication AEF Eanetiones projest
i | Pipes ach wareria Typel, | One  Inspection  for Concernsd SE, Projact
Pumps B Metan, Ms Plpe | esth eategory for each
Fabrication,  Vgles, WVED, [ work ordar
Switchgwnrs, Pansls
[ IMJmaﬁ:-m-.l 20% of all Inspections | Concerned Execytive Enginesy,
| undar fis jurisdiclion | Prejecs

The requinenents contained in this arder shovld not violate In any Way the provisian for the related
wctivites in PWFAR GRaR ar any other prevalling Gevernmant Ruly #nd provisions of Contracy

- dgreement of the ielated mmmﬂuumummmmhwiuummw
it hority a8 specified in contract gacument shall be sdhered o and Feiting consent for spproval sader
these arders ghouls L within that specified time Emie.

All the officers are diveciod 1o subeml the approvalfinspection reports t Chisf Enginesr iConeerned) In
fefermnce to this crclas Thess orders shal cume In foree immediately from he date of issue of (his

order,
5]

- =t mme e o Pringiga| Secresary o Governmane.
PHED, Rajasthan, Jaipur

207



PHED, Rajasthan QA & QC Manual

e 2439 -25E7 e J6/8(18

Copy 83 Folowlng For infarmatian § complizsey
L TM&ECH Ll CE{HQLTIA], PHED, Jalpur
L. Chigl Engineer (50, PHED, Jalpur/ Froject, iodhgr
1. Al Addigian Chief Fagineer (Projec), Regom . pHED,
4, Al Svperinteading Englaser [Fraject), Reglon PHED,__
5. Al Excuive Engincer [Project], 8agion N nED
b7

P.rhehlimhﬁummﬂ
FHED, Rajmithan, lwpur
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APPENDIX F-3 : SECTIONAL TESTING OF DI PIPES - D&S CIRCULAR

Office of the Chief Engineer (Technical) & TM
RWS5MB, Public Health Engineering Department
JalBhawan, 2- Civil Lines, Jalpur, Rajasthan

Ph0143- 3223343 Emall ot in
No. D&S/CIRCULAR/2015-16/ |36/~ 198¢ Date: Joy 4,
CIRCULAR/D&S/2015-16/06

Sub:- Guidelines for field sectional testing of DI plpelinas,

For test pressure to be applied during sectional testing of DI pipelines,
following was decided in 635 meeting of Technical Committes held on
01.03.2016.

[Sha |~ T!'EF"_I‘.'P!_.I_ ___ Fedwstpresswe | aemass |
I DI K7 15 timas the mastiey imed aperating | Time of jast shad be 6 |
pessure  jor mamimum  pipeies  jRstic | s
" peassurel ar 12Kgiem’, whichevershighes, | |
1 ol kg 15 timés the Mdcmen uataned aperating | Tima of test sha be &
pressure  for madmum  pipeing  statls | M
) pressure) or 18Kg/om', whichever is higher. —

Following guickelings shall be adopted for fleld sectional testing of laid DI
ppe|ines:-

(2} Sectional field testing of pipefines should be dene only after constructing
thrust blocks at bends as well as st dead ends of the pipeline. In caze of
permanent dead end, thrust block sheuld be constructed befors testing
and at temporary dead end, temporary anchor should be provided to
take complete thrust.

(k) The length of pipeline to be tested may Initially be kept as 500 mtr.
wihich can be increated In subsaquent tests by Engineer in charge.

(&) During filling of pipeline with water, air should be released from air vent
pipes and care should be taken to close air vents only when complete air
has been removed from the pipeline and smooth flow of water starts.

(dhin case of pipeline with interna’ cement mortar Ening the water is to be
kept filled in the pipeline for 48 hours before sectional testing,

(e} Efforts should be made to install the pressure gauge of 150mm dial
diameter and of appropriate ratings at the lowest paint of the pipeline
and if it is not possible than an allowance should be made for the
difference In static hoad between the lowest point and point of
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mezswrement o enture that the maxirnum pressure is not exceeded at
the lowest point.

{f} The water for this purpose shall be reasonably dear and free of soligs
and suspended matters, water should be filled in pipeline from the point
in the pipeline saction having lowest RL,

{g) The testing conditions for the pipeline shall be as per the test pressures
mentioned abowe and conditions lald out in 15; 12288:1987(Amended up
to date) and CPHEEQ manual on water supply and treatment.

{h) The test pressure shall be gradually ralsed at the rate of 1Kg/em/min.,
while inspecting the thrust blocks and the temporary anchoring.

(i) Start the test by maintaining the test pressure at the desired level. If 3
drop occurs in the test pressure make it the same by adding more water,
record the water added and the pressure in intervals of 15 minutes at
the beginning and 30 minutes at the end of test pariod.

(i) Rebullding of pressure up to the testing prescure shall be done after
every fall of 10% from the testing pressure,

{k) Quantity of water added during the test of 6 hours should not exceed
0.1 Ftre per mm of pipe dismeter per KM of pipeline per day for each 30
mitr, head of pressure applied. Allowable leakage during testing for
various size of pipelines for test pressure of 12 Kg/em2 and 18 Kgfom2 is
shawn in tﬂ:hhﬂlﬂniﬂfﬂf!ﬂfﬂhlftﬂpﬂmmﬂhﬁfhhﬂ_
can be calculated on average basis.

Adlcwjuabie lnaiage grrng teming of pipe BILY dra par e of fikoe dla per 0 ol gie ne per day for 3 matra

pheed of prasgurid i por COMITIO momenl ol R.84.2)
S.Mo. | Do of pypeinme | Tes durstion in bowr | Aligwishe ksl e In lore daring cest Seraion and
ekl TRST [0aidrl i mate head per TN of pipelne
12 Kglfom2 L8 hgferm2
1 ] [] 1080 - 18am
F] (F t 1250 s
3 150 i 15.50 .
[ ] ] 1090 nm
5 50 [ 1500 KT
[] 0 [ ETT] &
T WO [ 500 240
[ [ [ 4000 .50
] o0 3 2500 &30
0 500 [ 50.50 T
1 [ [ [T 050
12 oo [ .00 10506
1] [57] & Bo.0d 13000
H [7] [ 9865 13500
3 1000 B S 15008
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(Il If leakage is greater than the specified the defective pipe(s) or jointis)
shall be repalred/replaced until the leakage s within the specified
allowance,

{im) Water used for testing should not be carelessly disposed off on land
which would witimately find its way to trenches.

(n] One register for testing pipeline chould be maintained and all tests
Including fallures tests should be recordid,

(o) Water required for pipeline testing is to be arranged by the contractor
himse¥f at his own cost.

The dircular is ssued to incorporate the above provisions for
sictional testing of DI pipelines i all future tender of the department
and it shall come in force with immediate effect,

0%
(C. S-Ehhatwani)
Chief Engineer (Technical) & T™
RWSSMB, PHED, Rajasthan, laipur

Mo. DAS/CIRCULAR/2015-16/ | 3¢1— (98¢ Date: Jf-2.90/,
Copy to following:

1. P5to Hon'ble Minister, PHED, Gowt. of Rajasthan, Jaipur.

2. PS5 to Pr. Secratary, PHED, Govt, of Rajasthan, Jaipur.

1. Chief Englneer (Rural)/{ HOW/(SPAdm. )} PHED Jaipur,

4. Chief Engineer [P) Jocthpur/ (PMU), RRWSEFMP PHED Nagaur,

5. Secretary, RWSSMB, PHED Jaipur,

6. Addl. Chief Engineer, PHED, {All) for
information, necessary action and to circulate copy of the circular to all 5Es,

ELs, AEs & JEs within their jurisdiction for compliance.

g

(D.M Jain)
Additional Chief Engineer(Tech.}
RWSSMB, PHED, Rajasthan, Jaipur
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APPENDIX F-4 : QUALITY CONTROL FOR CONSTRUCTION OF

TUBEWELLS / SINGLE POINT /HANDPUMPS

f OFFICE OF CHIEF ENGINEER

",

i

#

No, FI0T/CE{RYEE Mon-1Summer-201% 20314/ 5':?

Addl. Chief Ergincer
PHED, Regson Al

Superinteeding Eng e
FHED, Circle_ 1Al

Exeentive Englivcer
PHED, [Nvising __ AR

RURAL),
(5 2, CIVIL LINES, JAL BHAWAN, RAJASTHAN, JAIPUR
Phome: §141-2222183, Fax; 141-2223197, e=muail: raj_cetdmic.in

nm-.:.|, ¢ WB

SUB: Checking quality of works fir drilliag & commissiunlng of tuhe wells, Siighs

Phiase snd hand pamps,

REF: i Cirealar wued by Pr Secretary, hn*mmm:murmmu

79 dhated 26.04.2005 & 251-263 dated 27,00 2004

H.Cirewlar issued by CE (R} vide letier No. CERY EE SR/ PRI_HP! PHED:

003141 66406 dated B0420) 3,

As per Budpst Annmncemenr 2013, works of 20000 HPs including about 5000 SPTW see
bring taken wp 10 mitigaic |he protdem of deinking water in tbe Same, In Order b0 eniiene quality of
Bheie works being talen up a large scale, W has becors all the more cesential thal feld officers of
FHED exescise uimoss vigilance in checking up quality of the thete works. [ would be prime
duty of EE SE ta keep sirler quality contral while execuling the wirk of HP/SP, They should
make froguent Inspection asd earryoit best checks an prescribed in clremlaes ander referenice {1

feopy emclosed) and ensuring sric woinphance to cther directions, as well,
carcufars  Encluling the ghidelines. reileraned Bl

I The work of Thibe Wells' Hind Pump shoskd not be twken up in wEler qualify aifected
bbititions. It chall abways be emsuned & have latzst chemical smzlysis report of e
marby tube welllopen wellhand pumyp for powmbility of water befosrs sanctioming’ 1uking

up ihe works

2. Similarky, fessibility report by by geobogise’ Ir. hydro pEodegint of GWINdrilling
megan with clear recommendations nbodt the iype of s, depsh of bore Bale for
drilling and exac| pire-paining should be obaingd o snsmire sumtslrabi|fity of the bore

well

3. e casss, whers materiad is procured depanmengally, all the mareriais procured shaiild be
shockod m the tine of sock eniry i stores ivell 8k per hests preseribed (n s wantrgs

of CE(HOL

4. In cases, wheve inaterial i bwing’ 80 Be prrenged by e comiracior, sIl malerials dhoulkd
firs b received |n divisional steve gmd ivsend 1o feld only afier proper ehscking &
imspeciion. EE will sededy be responsible for quality of the musergal Feceived snd being
digpuiched w sile, The record enries showld 2bso bo made in the sk register imvariably
weith butch msmbery seiad number, ke clans of plpe, thickne s, wenghl'm eig
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3. During drilling of works, field officers shaukd check! verify the depth of bore wells
hﬂimﬁlmﬂmﬂﬁpﬂnm'ﬂlh weeight of kwering plpes and oo
that samus mascrial a5 isssed from divisional ssores [s msed by the cantracion, The make’
batch numbers of Gl FHSﬁuhmﬂmﬁthc‘ brok during Especton by
depanmental officers,

[} As far a5 possible, the contracsor shoukd be refrained from wirking at mighe hoars,

T. As per unlistmend roles, comracions enlised in Cluss AA A, B, C & D wre regalred 1o
employ technical staff (Civil graduate Engineer for work over Re. 100 Lae and Civil
Diplonea holder For wirks betwoes R, [5 Lags fa 100 Lacs) and the contracters i Cless
AA. A and B should have permanent Engincering Organizution. The depurtmental fiekd
fficers should, therefore, verify the works of the costracter anly alber comtracior's pwn
Enginoer has checked amd verified the sene.

8. The videowecording of woeks of drilling & commissioning of TW/ SPTW/ Hik b the
mmmnhnhlulmhth. If Pequired 50 a3 (o ensure he purmiber
of pipes being lowersd, mike aof pipes, 51 mark, make & serinl number of submersibl
pump ses et

9. The norms foe conducting est checks shoald be folkwed sitketly a5 isswad by Principal
Secretary PHED (copy enclosed),

The above directions' guidelines should also be chreulated Al officens under vaur
Jorisdiction for trenting these o8 smest Impartant snd ensuring rejular monitoring &  sirie)
somplisnce o every bevel af fleld Enginesr.

Emcl: A3 above
S

el
PHED
mf.lwmmmfsumn-mma-lﬂﬂ M“H‘T'%B

Copy to following for informution’ necessary actian-
5. 10 Hon'dle Misister, PHED Rajasthan
F5. 10 Pr. Secretary, PHED, Haj )
Chief Enginecr (Adm) & TN (Ho)'SP Juipur{ P} Jodhpur PHED, Rajasthan
TAKCAD RWSSMB  FA (H]), PHED , Juigur.
Chief Engineer, Ground Water Deparsment, Jidhpur
Addd). Chil Engincer, Drilling Reglon, PHED. Jaipur
Addl. Chief Engineer (Rurad) / (Urban), PHED, Rajasthan, Jaipar,
Chief Chemist, PHED, Rujasthan, Jsipur.
. SE& TA w0 CE { R)/SE, DIPMSE Rural/ Secretary Board, Jalpiir,
Vi SE WM PHED, Taipur
Il Sr. Hydro geologist/ Hydrm geologist PHEDY GWD for complionce and 2ko 16 lssue
Feaslbllity repart timely taking alf the due cary for socess of the barewed],
A—

PHED dalpur

B A e g =
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Appendix F-5 - Formation of Committee for quality assurance in

Division Store

OFFICE OF CHIEF ENGINEER (HQ), MATERIAL MANAG EMENT CELL
PUBLIC HEALTH ENGINEERING DEPARTMENT RAJASTHAN, JAIPUR

Mo HIG 111 ( 3404) (PR 1010 T :‘,_'y;; Loy - Dﬂn‘h"f'.l'liﬂ‘lﬂ
CIRCULAR
SUBJECT: Gudafines for sssurance of quality of malerisis received
divislerai store.

In 805" meeting of Finance Commitics hield on 12.11.2010, fe tendess recaived
for 3% Party Inspection of Materials (Pre-dispatch) ware (ied and I was dacided
lo devilop a system for sssufance of quality of materals bafore accaphing the
sama n diisional stores. |t was slso decded to maks reeponaible the Cermites
of BE and DA for inspection of received maleriais a5 well as for drgweng of
samales for lasting by approved kb § insdiution. :

In comphiance of above decision of Finance Corvnities, pre-dispatch inspachion
of materials, except for tha ltems for which quoted rates nclude pre-dispatch
inspection e g hand pump sel and hand punp sparas, shall pel ba applicable faor
all future supply orders and material: shad be inspectsd [ Weted by the
depanment on mcapt of maledals 8t divisional stores. However, festing of
maienals af works shafll Be conducted by the manufacturer a5 per provisions |
specifications of rate contract / supply order and only tested & passed matarials
shall be dispaiched to dhisional stores.

A Conwrelteo of Executive Enginesr (EE} snd Divisional Accountsnt (DA is
herehy constiuted for gualty assurencs of materials bafors sceepling the same
In divislonal store, This Commites shall inspect / fesi the recaived materisl o
anslre s quality f specifications as por provision of rate contract / supply ardes.
This Commites shall aiso draw sample for getting tested the maderisls from
epprova ks fonstitufions, in caee lesting of maderials s rot possible &t their
Bvel. Concmmad ACEs shall Identify the tesd labis / matitutions b their jurlsdiction
! reaaily afed, wiere fosling can be aot done by 1he Divisional Officers.

Compllance of above guidelines & to be meds ainaly by all §w fisld oflicars for

H m e SRRy o ders
Mr

PHED Rajasthan, Jalpur
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Appendix F-6 - QC Wing Circular regarding design mix for concreting

@ OFFICE OF CHIEF ENGINEER (Admn.),

Public Health Engineering Department,
2, Civil Lines. Jacob Rosd, Jaspur
Emast: mmw in Tek 0141-2222241, Fax (141-2222588

Ne. Fi ) / ACEIQC) / Inspection/18-15/ 1881S° |IISE pate:_4- 24-B019
CIRCULAR

During various inspections by the teams of quality control it is observed that the
approved design mix for carrying out the work of civil structure, particularly siorage
reservoirs, does nol mention the source of ingredient material of concrete mixture, [t
is also observed that the grades of concrete selecied for components, which remains
im conmeet with water, of weler storsge isnks sre different in different zones of

W  department despite having same environmental exposure conditions. The making,
marking and curing of compression test samples in the field are also ot in
accardance with the proviskon of 15 516

In order 1o achieve effective quality control on concrete works following instructions
are issued for compliance withowt prejudice to the various other provisions of Indian
standard, rete contract, quality assurance plan ete,i=

« Only those design mix shall be approved which clearly states the source
of material i.e. the make, type and trade mark of cement, the guarry of
sggregates eic, [n case of any change in source and the quality of material
the design mix shall again be gol approved.

« The mix cakulation and other relevant computations for concrele mix
proportioning in accordance with 15 10262 should also be sought before

_i epproval of design mix

» Approved Mix design dooe earlier bul nol pror to one year may be
ransider adeqeate for |pter wnrk provided there i3 no chapge in source
and the quality of material

# The provision of concrete grade, especially in the case of water retalning
strecture must be kept considering the environmental exposure condition
of struchire in accordance with provisions of 1S 466,

+ The preparation and compaction of test specimen of concrete cubes must
be in mocordance with provisions of IS 516 and 1S 1199

« The sample cube of concrete for compression testing must be clearly
marked for later identification for grede of concrete. date of casting,
component part of structure ete,

# Test results of the sample sholl be the average of the swength of three
specimens. The individual variation should not be more than £ 15 % of

T ——— e ———————————
OC JAIPUR Poge-1-
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ihe average. If more, the test results of samples shall be considered as
inwalid,

e The record of all Compressive strengih tesss must be maintained
regularly in proper [(ormats and these tesls require witnesa of
departmental representative,

e The test results must fulfil the acceptance criterion mentiomed in clause
16 of IS 456 for compressive strength and flexure strength

s Water used for mixing snd cuing shall be clean @nd free (rom injurious
amount of oils, acids. slkalis, sakls, sugar, crg@nic material or other
suhstances that may be deleterious to concrele or steel. Polable water
may be considered satsfactory for mixing concrete.

» All resiing equipments must he properly and timely calibrated.

It is enjoined upon all the officers to comply with sbove given instruction and ensure
quality control of all civil works o the best extent possitie

ot
FGudT ) N

(Anil Kumar Shrivastava)
Chisl Engineer {(Admn.)
PHED, Jaipur

s o loBls= 1115€ » 1&-0l- 19
Copy to the following for information and necessary sCiion:=

1.

Chief engineer [Tech,) & Technical Member, EWSSMB, Jaipur with the
request 1o lssue necessary direction st his level regarding suitability of
grade of concrete to be used for construction of Water retaining
structure having water disinfected by chlorination

2 Chief Engineer {(Urband NRW)Rural/Special ProjectPMU RRWSEFMP "
Magaur/Project Jodhpinr

4. Additional Chief Engineer PHED Region {ALL)

4. Superintending Engineer PHED Circle (ALL)

5. Executive Engineer PHED Division [ALLY

i e

Quatity Control
PHED, Jaipur

C JAIPUR Page-1-
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Appendix F-7 - QC Wing circular regarding testing of counter samples

@ OFFICE OF CHIEF ENGINEER (Admn.),

Public Health Engineering Department,
2, Ghwil Lines. Jacob Road, Jaipur
Emal sceqeadma phed @mjathan gov.in Tol (141-2222241, Fax: 01412272588

No. F{ ) / ACEIQC) / Inspection/18-19/2I153-@Y8T  Date:_Rk-0Y4-/T
CIRCULAR

Dring scrutiny of test reports of sdentified sample by the teams of quality control, it
|s chserved thatiin some cases the test reports of failed sample have not been
furnished 1o the quolity control wing and enly the test reports of fwo counter
samples, which subsequantly pessed from the laboratory, were submitted 1o quality
control wing.

This process not only hinders the monitering of ldentified sample bt also lacks the
transparency in monitoring of guality control checks. Moreover, in submission of
counter samples, the thrust on identification of counter samples is not being engured
which may result in complications while finalizing the acceptsnce or rejection of
material,

In order to achisve effective and transparent guality control and ascertaining the
quality of material following instructions are issued for campliance without prejudice
i the various other provisions of Indian standard, rate contract, quality assurince
plan etc.--

s Whenever the sample, identified by the team of quality control fails, while
testing in the prescribed laboratory, the Engineer-In-Charge/Project
Manager shall immediately inform the contractor to replace the entire
supply of thal batchiot. A copy of test report shall immediately be
furnished to quality control wing of department slong with all relevant
document Le Approved QAF, Technical specification of confract
agreement.

s The counter sample of pipe would be submitted fa the same laboratory
siricily in accordance with the direction issued by Technical Committes in
its 655® meeting held on 22-06-2017, only if the contractor protests the
test reports and desires counter sample be tested for ensuring the guality
of material.

s While submitting the counter sample, the details of failed 1est report of
identified ssmple shall be categorically mentioned in the request |etier
and 8 copy of earfer sample test request letter. having contained
specimen  signature of quality control officer, shall necessarily be
snclosed with the request letter. A copy of such request lemer shall

QC JAIPUR Page-1-

SN
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necessarily be endorsed to Project manager/Engineer-In-Charge and
quality control wing as well,

» The counter sample shall preferable be submitted to the same |aboratory
which carried out test on identified sample.

* The counter sample shall be thoroughly examined before submission to
the laboratory for all identification marks including signature of officers of
quality control team and others, A photo of sample should also be printed
on request letier.

* In case ol failure of counter samples Engineer-In-Charge/Project
manager shall ensure that punitive action is initiated immediately sgainst
the defaulter contractor and concern Additional Chief Engineer/Chief
engineer {project) shall inform the quality control wing accordingly.

* The test reporis of counter samples, in every case, shall immediately be
furnished to the quality comirol wing by concerned Additional Chiaf
Engineer along with his specific recommendation in prescribed format
along with all relsvant documents.

It is enioined upon all the officers o comply with above given instruction and ensure
quality control of all material being procured or utilized in procurement and eivil
warks to the best extent possible

)\ 4
(Anil Kumar Shrivastava)

Chief Engineer (Admn.)
PHED, Jaipur

$No - Q152 - UG T D+ 26-0u-19

Copy ta the following for information and necessary actioni-

1.
2.

3
4.
A

Chief Engineer (Tech.) & Technical Member, RWSSME, Jaipur
Chief Engineer (Urban& NRW)/Rural/Special Project/PMU REWS&FMP
MNagaur/Project Jodhpur

. Additional Chief Engineer PHED Region (ALL)
Superintending Engineer PHED Circle (ALL)
. Fxecutive Enginger PHED Division {ALL)

Addl. Chief Engineer
Quality Control
PHED, Jaipur

ﬁ
QC JAIPUR

Page -2
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APPENDIX G : REFERENCE LIST OF INDIAN AND INTERNATIONAL

CODE

Group Source | Code Number Title

Construction Planning and 15 4082 Recormmendation on  stacking and  storage of

Storage of Materials construction materials at site (first revision)

Construction Planning and IS 7969 Safety code for handling and storage of building

Storage of Materlals materlals

EARTHWORK I3 £83 Design of structural timber in building - Code of
practice (third revision)

EARTHWORK 15 1498 Classification and identification of soils for general
engineering purposes (first revision) (Amendments
Z) [Reaffirmed)

EARTHWORE 15 2682 - 1984 Chlordane  emulsifiable  concentrates  (second
revision} (Amendment 1) (Reaffirmed 1994)

EARTHWOREK 15 3764: 1992 Excavation work - Code of safety {first revision}

EARTHWORK 15 4081 Safety code for blasting and related drilling
operations

EARTHWORK 15 6313 (Part 2} Code of practice for anti-termite measures (n
baildings: Part 2 Preconstructional chemical

| treatment measures (Reaffirmed]

FOUNDATIONS 15 269 33 grade ordinary Partland cement,

FOUMNDATIONS 15 432 (Part 1) halld steel and medium tensile steel bars and hard-
drawn steel wire for concrete reinfarcement: Part 1
Mild steel and medium tensile steal bars (third
revisian)

FOLUNDATHINS 15 455 Portland slag cement

FOLINDATIONS 15 456 Code of practice for plain and reinforced concrete
{Reaffirmed 2000)

FOUNDATHONS 15 1080 : 1986 Code of practice for design and construction of
shallow foundations on soils (other than raft, fng
and shell)

FOUMDATIONS 15 1489 (Part 1) Portland pozzolana cement: Part 1 Fly ash based

FOUNDATIONS 15 1483 (Part 2) Partland pozzolana cement; Part 2 Calcined clay
based

FOLNDATIONS I5 1786 High strength deformed steel bars and wires for
concrete reinforcement

FOUNDATIONS 15 1904 Code of practice for design and construction of
foundations in soils: General requirements

FOUMDATIONS 15 2062 Steel for general structural purposes

FOUMNDATIONS 15 2950 {Part 1) Code of practice for design and construction of raft
feundations: Part 1 Design

FOLINDATIONS 15 2974 (Part 1) Code of practice for design and constrection of
machine foundaticns: Part 1 Foundations for
reciprocating type machines

FOUMDATIONS 1% 2974 (Part 2} Code of practice for design and construction of

machine foundations: Part 2 Foundations for impact
type machines (hammer foundations)
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FOUNDATIONS 15 2974 (Part 3} Design and construction of machine foundations -
Code of practice: Part 3 Foundations for rotary type
machines (medium and high frequency}
FOUNDATIONS 15 2874 (Part 4) Code of practice for design and construction of
machine foundations: Part 4 Foundations for rotary
type machines of low frequency
FOLINDATIONS 15 2974 (Part 5) Code of practice for design and construction of
machine foundations: Part 5 Foundation for impact
machines other than hammers (forging and
stamping press, pig breakers, drop crusher and
|olter)
FOUMNDATHONS 15 3629 Specification for structural timber in bullmﬂrst
revision) (Reaffirmed 1991}
FOUNDATHONS 15 4091 : 1979 Code of practice for design and construction of
foundations for transmission line towers and poles
[first revision) (Reaffirmed 1987)
FOLINDATIONS 15 6403 Code of practice for determination of bearing
capacity of shallow foundations.
FOUMDATIONS 15 G909 Specification for supersulphated cement
] FOUMNDATIONS 15 BO0G (Part 1) Code of practice for calculation of settlement of
foundations: Part 1 Shallow foundations subject to
symmetrical static vertical loads
FOUNDATIONS 15 8009 (Part 2) Code of practice for calculation of settlement of
foundations: Part 2 Deep foundations subjected to
symmeetrical static vertical loading.
FOUNDATIONS 15 4138 Safety code for working in compressed air.
FOUNDATIONS 15 8041 Rapid hardening Portland cement
FOUNDATHONS 15 S454; 1960 Code of practice for design and construction of
conical and hyperbolic paraboloidal types of shell
feundations.
FOUNDATIONS 15 19556 Cade of practice for design and constrection of
diaphragm walls.
FOUNDATHONS 15 11089 Code of practice for design and construction of ring
feundation
FOUNDATIONS 15 12268 53 grade ardinary Partland cement,
FOLNDATIONS % 13084 Guidelines for selectlon of ground Improvement
techniques for foundation in weak soils,
FOUNDATIONS 15 13301 Guidelines for vibration isolation for machine
foundations
FOUNDATHONS sp 5P 36 (Part 2) Compendium of Indian Standards on  soil
11988 engineering : Part 2 Field testing
Martar 15 269 33 grade ordinary Portland cement
Mortar 15 383 Coarse and fine aggregates from natural sources for
congrete
Mortar 15 455 Paortland slag cement
Mortar 15 456 Code ufpra?ri_rl:e fior plain and reinforced concrete
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Mortar 15 1344 Calcined clay pezzolana

Maortar 15 1489 (Part 1) Portland pozzolana cement: Part 1 Fly ash based

Mortar 15 1483 (Part 2) Portland pozzolana cement: Part 2 Calcined clay
baszed

| Mortar I5 3116 Stand for masonry maortars

Maortar 15 2250 Code of practice for preparation and use of masonry
martars

Martar |5 720 (Parts Lto | Methods of test for sails

41}

Mortar 15 ig12 Fly ash for use as pozzolana and admixture

Martar 15 B453 Specification for high aluming cement for structural
uze

Mortar 15 509 Specification for supersulphated cerment

Maortar 15 8041 Rapid hardening Portland cement

Mortar 15 B3 Hydrophobic Portland cement

Maortar 15 8112 43 grade ordinary Portland cement

Mortar 15 12269 53 grade ordinary Portland cement

Mortar 15 12600 Low heat Portland cement

Maortar P SP20(5&T): Handbook on masonry design and constrection

Martar Lp SR 215 ET) Summaries of Indian Standards for building
materials

Brickwark |5 269 33 grade ordinary Partland cement

Brickwaork I5 383 Coarse and fine aggregates fram natural sources for
concrete

Brickwork 15 455 Partland slag cement

Brickwark 15 456 Code of practice for plain and reinforced concrete

Brickwark 15 1489 (Part 1) Partland pozzolana cement: Part 1 Fly ash based

Brickwark 15 1439 {Part 2) Partland pazzolana cement: Part 2 Calcined clay
based

Brickwark 15 2645 Integral cement waterproofing compounds

Brickwark 15 3312 Fly ash for wse as pozzolana and admixture

Brickwork 15 LS54 Methods of sampling of clay building bricks

Brickwaork 15 6452 Specification for high alumina cement for structural
use

Brickwaork 15 4014 Part 1 & 2 Code of practice for steel tubular scaffolding

Brickwork 15 BI04 Specification for supersulphated cement

Brickwaork 15 B4l Rapid hardening Portland cement

Brickwork 15 BOa2 White Portland cement

Brickwark 15 82043 Hydraphobic Portland cement

Brickwaork 15 8112 43 grade ordinary Portland cement

Brickwork 15 9103 Admixture for concrete

Brickwaork 15 12269 53 grade ordinary Portland cement

Brickwark 15 12600 Low heat Portland cement

Brickwark 5P P20 (5 &T) Handbook on masonry design and constrection
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Brickwark SP SP21|5&T) Summaries of Indian Standards for building
materials
Brickwark 15 1077 Cammen burnt clay building bricks
Brickwork 15 2212 Code of practice for brick work
Brickwark 15 3696 (Part 1) Safety code of scaffolds and laddars: Part 1 Scaffolds
Brickwaork 15 4014 (Part 2} Code of practice for steel tabular scaffolding: Part 2
Safety regulations for scaffolding
Brickwork sp SPAS(SAT) Handbook on caused and prevention of cracks in
bailding
Stoneweork 15 1133 hethod of identification of natural building stones
Stonewark 15 1127 Recarmmendations for dimensions and warkmanship
of natural bullding stones for masonry work
Stonework 15 1128 Limestone (slab and tiles)
Stonework 15 1129 Recommendation for dressing of natural building
shanes
Stonework 15 1130 Marble {blocks, slabs and tiles)
Stonework 15 1597 {Part 1) “Code of practice for construction of stone Masonry:
Part 1 Rubble stone masonry
Stonework 15 ﬁéﬂ Part 2) cEEE&“ﬁFEEEEr tﬂnstructin'ﬁ'gf stone mm;'?r:_
Part 2 Ashlar masonry
Stonework 15 1905 Code of practice for structural use of un-reinforced
masonry
Stonework 15 2250 Code of practice for preparation and use of masonry
mortars
Stonework 15 3318 Specification for structural granite
Stonework 15 3622 Specification for sandstone {slab and tiles)
Stenewaork 15 3696 (Part 1) Safety code of scaffolds and ladders: Part 1 Scaffolds
Stonework 15 4101 (Part 1) Code of practice for external facing and veneers:
Part 1 Stone facing
| Stonework 15 12440 Pre-cast concrete stone masonry blocks
Stonework 5P SP20(SET) Handbook on masonny design and construction
Stonewaork P SP2IISET) Summary of Indian Standards for building materials
Flaln And Reinforced 15 269 33 grade ordinary Portland cement
Concrete
Flaln And Reinforced 15 383 Caarse and fine aggregates from natural resources
| Concrete for concrete
Flain And Reinforced 15 432 (Part1 &2) | Mild steel and medium tensile steel bars and hard
Concrete drawn steel wire for concrete reinforcement: Part 1
Mild steel and medium tensile steel bars. Part 2
Hard drawn steel wire
Plain And Reinforced 15 455 Portland slag cement
Concrete
Plain And Reinforced 15 456 Code of practice for plain and reinforced concrete
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| Plain And Reinforeed 15 516 Methed of test for strength of concrete
J Concrete
Plain And Reinforced 15 712 Building limes
Concrete
] Plain And Reinforced 15 B75 (Part 1} Code of practice for design loads {other than
Concrete earthquake) for buildings and structures: Part 1
Dread loads -Unit weights of building material and
stored raterlals
Flain And Reinforced 15 B75 (Part 2) Code of practice for design loads {other than
Concrete earthquake) for bulldings and structures: Part 2
Impaosed loads
Flain And Reinforced 15 875 (Part 3} Code of practice for design loads {other than
Concrete earthquake) for bulldings amd structures: Part 2
Wind loads
Flain And Reinforced 15 875 (Part 4} Code of practice for design loads {other than
Concrete earthquake] for bulldings amd structures: Part 4
Snow loads
Flain And Reinforced 15 875 (Part 5} Code of practice for design loads {other than
Cancrete earthquake) for bulldings and structures: Part 5
Special loads and load combinations
Flain And Reinforced 15 Ba0 Standard sand for testing of cement
Concrete
Fiain And Reinforoed 15 3085 Methed of test for permeability of cement mertar &
Concrete concrete
Flain And Reinforced 15 9284 Method of test for abrasion resistance of concrete
Concrete
Flain And Reinforced 15 5816 Methed of test for splitting tensile strength of
Concrete concrete cylinders
Flain And Reinforced 15 £142 Method of test for determining setting time of
Concrete concrete by penetration resistance
Fiain And Reinforced 15 12600 Low heat Portland cement masonry cement
Concrete
Plaln And Reinforced 15 2deb asonry cement
Concrete
Flaln And Reinforced 15 3558 Code of practice immersion Vibrator for
Concrete consolidating concrete
Flain And Reinforced 15 Bla2 White Portland cement
Concrete
Plain And Reinforoed 15 13620 Fusion bonded epoxy coated reinforcing bars
Concrete
Flain And Reinforoed 15 1343 Cade of practice for Prestressed concrete
Concrete
| Plain And Reinforoed 15 B33 Dresign of structural timber in building - Code of
| Concrete practice
Plain And Reinforced 15 1199 Methods of sampling and analysis of concrete
| Concrate
Plain And Reinforced 15 1344 Calcined clay pozzodana
| Concrete
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| Plain And Reinforeed 15 1439 {Part 1) Partland pozzalana cement: Part 1 Fly ash based
J Concrete
Plain And Reinforced 15 1433 {Part 2) Partland pozzolana cement: Part 2 Calcined clay
Cancrete based
Flain &nd Reinforoed 15 1566 Hard-drawn steel wire fabric for concrete
Cancrete relnfarcement
| Plain And Reinforoed 15 1786 High strength deformed steel bars and wires for
Concrete concrete relnforcement
Plain And Reinforoed 15 1791 Batch type concrete mixers
| Concrete
Plain and Reinforoed 15 1946 Code of practice for use of fixing devices in walls,
Concrete cellings and floars of solid construction
Flain And Reinforoed 15 2062 Steel and general structural purposes
Concrete
Flain And Reinforoed 15 2386 (Part 1) Methods of test for aggregates for concrete: Part 1
j- Cancrete Particle size and shape
Plain And Reinforoed 15 2386 (Part 2) Methods of test for aggregates for concrete; Part 2
Concrete Estimation of deleterious materizls and organic
impurities
Plain And Reinforced 15 2386 (Part 3) Methods of test for aggregates for congrete; Part 3
Concrete Specific gravity, density, woids, absorption and
bulking
Plain And Reinforced 15 2386 (Part 4) Methods of test for aggregates for concrete: Part 4
Concrete hechanical properties
Plain and Reinforoed 15 2386 (Part 5) Methods of test for aggregates for concrete; Part 5
Concrete Soundness
Plain and Reinforoed 15 2386 (Part B) Methods of test for aggregates for concrete: Part &
Cancrete Measuring maortar  making  properties  of fine
aggregates
Plain and Reinforoed 15 2386 (Part 7) Methods of test for aggregates for concrete: Part 7
Concrete Alkall aggregate reactivity
| Plain And Reinforoed 15 2386 (Part &) Metheds of test for aggregates for concrete: Part 8
Concrete Petrographic examination
Plain And Reinforoed 15 2502 Code of practice for bending and fixing of bars for
Concrete congrete reinforcement
Plain And Reinforoed 15 2505 Concrete vibrators - Immersion type - General
Concrete requirements
Plain And Reinforced 15 2506 General requirements for screed board concrete
]| Concrete vitsrators
j Plain And Reinforced 15 2514 Concrete vibrating tables
| Concrete
Flain And Reinforced 15 2751 Recommended practice for welding of mild steel
Concrete plain and deformed bars for reinforced construction
Plain And Reinforoed 15 3025 Methods of sampling and test (physical and
Concrete chemical) for water used in industry
Flain And Reinforced 15 3036 Laying lime concrete for a waterproofed roof finish -

Concrete

Code of practice
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| Plain And Reinforeed 15 3812 Fly ash for use as pazzolana and admixtune
J Concrete
Plain And Reinforced 15 4031 {Part 1) Methods of physical tests for hydraulic cement: Part
Concrete 1 Determination of fineness by dry sieving
] Plain And Reinforced 15 4038 Lime-pozzodana mixture (first revision)
Cancrete
Plain And Reinforced 15 4656 Form vibrators for concrete
Concrete
Plain And Reinforced 15 4925 Concrete batching and mixing plant
Concrete
Plzin And Reinforced 15 4926 Ready mixed concrete
Concrete
Piain And Reinforced 15 4950 Phywood for concrete shuttering work
Concrate
Plain And Reinforced 15 G452 Specification for high alumina cement for structural
| Concrete use
| Plain And Reinforced 15 HA0E Specification for supersulphated cement
Concrete
Plain And Reinforced 15 Tael (Part 1) Code of practice for extrerme weather concreting:
Concrete Part 1 Recommended practice for hot weather
concreting
Flain &nd Reinforced 15 7861 (Fart 2) Code of practice for extreme weather cancreting:
Concrete Part 2 Recommended practice for cold weather
concreting
Flain And Reinforced 15 B4l Rapid hardening Portland cement
Cancrete
Flain And Reinforced 15 043 Hydrophobic Portland cement
Concrete
Flain And Reinforced 15 E112 43 grade ordinary Portland cement
Concrete
Flain And Reinforced 15 G012 Recommended practice for Concreting
Concrate
Plain And Reinforced 15 9013 fethod of making, couring and determining
Concrete compressive strength of accelerated cured concrete
test specimens
Fiain And Reinforced 15 9103 Admixtures for concrete
1 Cancrate
Plain And Reinforced 15 10262 Recormmended guidelines for concrete mix design
Concrete
Flain And Reinforoed 15 12269 53 Grade ordinary Portland Cement
Concrete
Plain and Reinforoed 15 13330 Sulphate resisting Portland Cement
Concrete
Flain And Reinforced 15 12600 Lew heat Portland cement
Cancrete
Plain And Reinforoed 15 13311(Part 1) Mom-destructive testing of concrete - Methods of

test: Part 1 Ultrasonic pulse velocity
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Flain And Reinforoed 15 13311 (Part 2) Morn-destrisctive testing of concrete - Methods of
Cancrete vest: Part 2 Rebound hammer
| Plain And Reinforced sP SP23(SET) Handbook on concrete mixes (based on Indian
| concrete Standards)
Flain And Reinforced 5P SP2A(S&T) Explanatory handbook on Indian Standard Code for
| Concrete plain and reinforced concrete
| Plaln And Reinforced SF SP33S&T) Handbeok on tirmber engineering
Cancrete
Plain And Reinforced 3 FP3A(5AT) Handbook on concrete reinforcement and detailing
Concrete
Anti-Termite Measures 15 6313 (Part 1) Cade of practice for anti-termite  measures in
buildings: Part 1 Constructional measures
anti-Termite Measures 15 6313 (Part 2} Cade af practice for anti-termite measures in
bulldings: Part 2 Pre-constructional chernical
treatment measures (first revisionj[Amendments
3
Door and Windows {Wood 15 208 Door handles
And Metal)
Door and Windows {Wood 15 303 Phywead for general purposes
And Metal)
Dot and Windews [Wood 15 399 Classification of commercial timbers and their 2onal
Ared Metal) distribution
Do and Windews [Weood 15 401 Cade of practice for preservation of timber
And Metal)
Do and Windows {Wood 15 419 Pustty, for use on window frames
Angd Metal)
Door and Windows {Wood 15 1003 {Part 1) Timber panelled and glazed shutters: Part 1 Door
Angd Maetal) shutters
Droor and Windows {Wood 15 1003 {Part 2) Timber panelled and glazed shutters: Part 2 Window
And I'l.-'leta_!j an:l:! Enﬁlatnjms_hul:rtmem
Dwoor and Windows [Wood 15 1038 Steel doors, windows and ventilators
And Metal)
Door and Windows (Wood | 15 1021 Code of practice for fixing and glazing of metal (steel
And Metal) and aluminiurm) doors, windows and ventilators
Door and Windows [Wood 15 1328 Veneered decorative plywood
And Metal)
| Door and Windows [Wood 15 1658 Filre hardboards
Andd Metal)
Docr and Windews {Wood 15 1659 Bleck boards
Angd Metal)
Door and Windows [Wood 15 2151 (Part 1) Wooden flush door shutters [cellular and hollow
| And Metal) core type); Part 1 Plywood face panels
| Door and Windows {Wood 15 2191 (Part 2) Wooden flush door shutters [(cellular and hollow
Al Metal) core type]: Part 2 Particle board and hard board face
paneks
Door and Windows (Wood 15 2202 {Part 1) Wooden flush door shutters (solid core type): Part 1
And Metal) Phywood face panels
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Daer and Windows {Wood 15 2202 {Part 2) Wooden flush door shutters |solid core type): Part 2
And Metal) Particle board and hard board face panels
Door and Windows {Wood 15 2553 (Part 1) Safety glass: Part 1 General purpose
And Metal)
Door and Windows [Wood 15 2835 Flat transparent sheet glass
And Metal)
Door and Windews [Wood 15 ao0ar Wood particle boards (mediurm density) for general
And Metal) purposes
Door and Windows (Wood 15 anar Veneered partiche boards
And Metal)
Door and Windows [Wood 15 3129 Lewr density particle boards
and Metal)
Door and Windows [Wood 15 3348 Specification for Fibre Insulation boards
And Metal)
| Door and Windows {Wood 15 3478 Specification for high density wood particle boards
And Metal)
Door and Windows [Wood 15 548 Code of practice for glazing in buikding
And Metal)
Daoor and Windows {Wood 15 10521 Collapsible gates
And Metal)
| Door and Windows {Wood 15 6248 Metal rolling shutters & grills
And Metal)
| Door and Windows [Wood 15 10451 Steel sliding shutters
And Metal)
Door and Windows (Wood 15 1361 Steel windaws for industrial buildings, ventilation
And Metal) blinds for windows
Door and Windows {Wooad 15 4021 Timber door, window and ventilator frames
And Metal)
Door and Windows (Wood 15 1826 Venation blinds for windows
And Metal)
Door and Windows {Wood 15 1948 Alurninum doors, windows and ventilators
And Metal)
Door and Windows {Wood 15 4020 {Parts 1- Daor shutters, method of test
Arvd Metal) 18]
Door and Windows (Wood 15 4351 Specification for steel door frames
And Metal)
Door and Windows [Wood 15 4913 Code of practice for selection, installation and
And Metal) maintenance of timber doors and windows
Door and Windows (Wood 15 49632 Specification for wooden side sliding doors
And Metal)
Daoor and Windows [Wood 15 5187 Flush bolts
And Metal)
Door and Windews {Wood 15 5437 Figured, rolled and wired glass
And Metal)
Door and Windows [Wood 15 5509 Fire retardant plywood
And Metal)
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Daer and Windows {Wood 15 5539 Specification for presenative treated plywood
And Metal)
Door and Windows {Wood 15 6198 Legged, braced and battened timber door shutters
And Metal)
Door and Windows [Wood 15 G248 Specification for metal relling shutters and rolling
And Metal) grills
Door and Windews [Wood 15 6534 Guiding principles of grading and inspection of
And Metal) timber
Door and Windows (Wood 15 6701 Tungsten filament miscellaneous electric lamps
And Metal)
Door and Windows {Wood 15 7ild Decorative plywood using plurality of veneers for
‘ And Metal) decorative faces
Croor and Windows (Wood 15 F452 Hot-rolled steel sections for doors, windows and
Arvd Metal) ventilators
Droor and Windows (Wood 15 10439 Code of practice for patent glazing
And Metal)
Door and Windows {Wood 15 10451 Steel sliding shutters
And Metal)
Door and Windows {Wood 15 10521 Collapsible gates
And Metal)
Daoor and Windows [Wood 15 10701 Structural plywood
And Metal)
Door and Windews {Wood 15 11433 (Part 1) One part grade polysulphide base joints sealant:
And Metal) Part 1 General reguirements
oo and Windews [Wood 15 11433|Part 2} One part grade polysulphide base joints sealant:
And Metal) Part 2 Methods of test
Daor and Windows [Wood 15 12895 Classification of Indian timbers for deor and window
| And Metal) shutters and frames
Door and Windows {Wood 5P SP21{SET) Summarise of Indian Standards for building
And Metal) materials
| Door and Windows {Wood ety SP3IISET) Handbook on timber engineering
And Metal)
Floors and Floor Coverings | 15 7 Linseed oil, boiled for paints
Floors and Floor Coverings 15 269 33 grade ordinary Portland cement
Floors and Floor Cowerings 15 303 Phywood for peneral purposes.
Floors and Floor Coverings 15 383 Coarse and fine aggregates from natural sources for
concrete
Floors and Floor Coverings 15 401 Code of practice for preservation of timber
Floors and Floor Coverings 15 455 Portland stag cement
Floors and Floor Coverings 15 456 Cade of practice for plain and reinforced concrete
Floors and Floor Coverings 15 533 Gurm spirit of turpentine (ol of turpentine)
| Floors and Floor Coverings 15 651 Salt glazed stoneware pipes and fittings
| Floors and Floor Coverings 15 653 Linaleum sheets and tiles
Floors and Floor Covernings 15 657 Materials for use i the manufacture of magnesiun
oxychloride flooring compositions
Floors and Floor Coverings 15 58 Code of practice for magnesium oxychloride

compaosition floors
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Floors and Floor Coverings 15 712 Building limes
Floors and Floor Coverings 15 723 Steel countersunk head wire nails
Floors and Floor Cowerings 15 B80S Rubber flooring materials for general purposes
Floors and Floor Coverings 15 1wy Cammon burnt clay bullding bricks
Floors and Floor Coverings 15 1195 Biturmen mastic for flagring
Floors and Floor Coverings 15 1196 Code of practice for laying bitumen mastic flooring
Floors and Floor Coverings 15 1187 Code of practice for laying of rubber floors
Floors and Floor Coverings 15 1198 Code of practice for laying, fixing and maintenance
of linoleumn floor
Floars and Floor Coverings 5 1237 Cement concrete flooring tiles
| Floors and Floos Coverings 15 1322 Biturmen felts for waterproofing and damp-proofing
| Floors and Fleor Coverings 15 1443 Cade of practice for laying and finishing of cement
congrete flaoring tiles
Floors and Floor Coverings 15 1489 {Part 1) Paortland pazzolana cement: Part 1 Fly ash based
Floors and Floor Coverings 15 1489 (Part 2) Portland pozzolana cement: Part 2 Calcined clay
based
Floors and Floor Cowerings 15 1580 Bituminous compounds for water proofing and
caulking purposes
Floors and Floor Coverings 15 1609 Code of practice for laying damp-proofing treatment
using bitumen felts
Floors and Floor Coverings 15 1661 Code of practice for application of cement and
cement-lime plaster finishes
Floors and Floor Cowerings 15 2114 Code of practice for laying in-situ terrazzo floor
finish
Floors and Floor Coverings 15 2116 Sand for masonry mortars
Floors and Floor Coverings 15 2180 Heavy duty burnt clay building bricks
Floors and Floor Coverings 15 F386 (Part 4) Methods of test for aggregates for concrete: Part 4
hechanical properties
Floors and Floor Coverings 15 2571 Code of practice for laying in-situ cement concrete
flooring
Floors and Floor Coverings 15 3384 Specification for bitwmen primer for use in
wiaterproofing and damp proofing
Floors and Floor Coverings 15 3414 Code of practice for design and installation of joints
in buildings
Floors and Floor Coverings I5 3461 Specification for PYC - asbestos floor tiles
Floors and Floor Coverings 15 3452 Specification for unbacked flexible PV fleoring
Floors and Floor Coverings 15 3502 Steel Cheguered plates
Floors and Floor Cowerings 15 3583 Specification of burnt clay paving bricks
Flooes and Floor Coverings 15 3622 Specification for sandstone {slabs and tiles)
Floors and Floor Coverings 15 3629 specification for structural timber in building
Floors and Floor Coverings 15 3670 Code of practice for construction of timber floors
Floors and Floor Coverings 15 4441 Code of practice for use of silicate type chemical

resistant mortars
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Floors and Floos Coverings 44437 Cade of practice for use of sulphur type chemical
reslstant mortars
| Flonors and Floor Coverings 4443 Code of practice for use of resin type chernical
resistant mortars
Floors and Floor Coverings 4456 (Part 1) Metheds of test for chemical resistant martars - Part
1 Silicate type and resin type
| Floors and Floor Coverings 4456 (Part 2) Methods of test for chemical resistant mortars - Part
2 Sulphur type
Floors and Floor Coverings 4457 Ceramic unglazed vitreous ackd resisting tile
Floors and Floor Coverings 4631 Cade of practice for laying of epexy resin floor
toppings
Floors and Floor Coverings 4832 (Part 1) Specification for chemical resistant mortars: Part 1
Silicate type
| Floors and Floor Coverings 4832 (Fart 2) Specification for chemical resistant mortars: Part 2

Rezsin type

Floors and Floor Cowerings

4837 {Part 3)

Specification for chemical resistant mortars: Part 3
Sulphur type

Floors and Floor Coverings 4860 Acid resistant bricks
Floors and Floor Cowerings 4971 Recommendations for selection of industrial floor
finishes
Floors and Floor Coverings 5318 Code of practice for laying of flexible PYC sheet and
tile Alacring
Floors and Floor Cowerings 5383 Code of practice for laving of hardwood parquet and
wood block flooes
Floors and Floor Cowerings 5451 Code of practice for laying of in-situ granalithic
concrete flooring topping
Floors and Floor Cowerings 5760 Compressed argon
Floors a nd Flaor Cowverings L6k Code of practice for laying of burnt clays brick
flooring
| Floors and Floor Coverings Ba04 Specification for supersulphated cement
Floors and Floor Coverings 7193 Glass fibre base coaltar pitch and bitumen falts
Floors and Floor Coverings B42 White Portland cement
Flizors and Floor Cowerings B374 Biturmen mastic, anti-static and electrically
conducting grade
Floors and Floor Coverings L9077 Code of practice for corrosion protection of steel
I reinforcement in BB and RCC construction
Floors and Floor Coverings 9197 Epoxy resin, hardness and epoxy resin compositions
for floor toppings
Floors and Floor Coverings Q472 Code of practice for laying mosaic parquet flooring
Floors and Floor Coverings 10440 Code of practice for construction of RB and RBC
flagrs and reafs
Wall and Ceiling Finishes and | | 269 33 grade ordinary Portland cement
! Coverings and Walling
’, Wall and Ceiling Finishes and | | 303 Phywoad for general purposes

| Coverlngs and Walling
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] Wall and Ceiling Finishes and | 15 133 Caarse and fine aggregates from natural sources far
Coverings and Walling concrete
Wall and Ceiling Finishes and | 15 451 Techmnical supply conditions for wood screws

.| Coverings and Walling

] Wall and Ceiling Finishes and | 15 455 Partland slag cement
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 459 Corrugated and semi-corrugated asbestos cernent
Coverings and Walling sheets
Wall and Ceiling Finishes and | I3 0 Marine phywood

J Coverings and Walling
Wall and Ceiling Finlshes and | 15 112 Building limes
Coverings and Walling
Wall and Ceiling Finishes and | IS 723 Steel countersunk head wire nails
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 733 Wrought aluminium and aluminum alloy bars, rods
Coverlngs and Walling and sections for general engineering purposes
Wall and Ceiling Finishes and | 15 EER) Wrought aluminium and alurminem alboy sheet and
Coverings and Walling strip for general engineering purposes
Wall and Ceiling Finishes and | 15 i Glazed earthemware wall tiles
Coverings and Walling
Wall and Ceiling Finishes and | 15 B33 Design of structural timber n building - Code of
Coverings and Walling Practice

| Wall and Ceiling Finishes and | 15 1130 Marble (blocks, slabs and tiles)
Coverings and Walling
Wall and Ceiling Finishes and | 15 1237 Cement concrete flooring tiles
Coverings and Walling
Wall and Ceiling Finishes and | 15 1328 Veneered decorative plywood
Coverings and Walling
Wall and Ceiling Finlshes and | 15 1344 Calcined clay pozzolana
Coverings and Walling
Wall and Ceiling Finishes and | 15 1414 Code of practice for fixing wall covering

231




PHED, Rajasthan

QA & QC Manual

Coverings and Walling

Group Source | Code Number Title
Wall and Ceiling Finishes and | 15 1439 {Part 1) Partland pozzalana cement: Part 1 Fly ash based
Coverings and Walling
Wall and Ceiling Finishes and | 15 14849 {Part 2) Portland pozzolana cement: Part 2 Calcined clay
Coverings and Walling based
Wall and Ceiling Finishes and | 15 1542 sand of plaster
Coverings amd Walling
Wall and Ceiling Finishes and | I3 1635 Code of practice for field slaking of building lime and
Coverings and Walling preparation of putty
Wall and Ceiling Finishes and | 15 1658 Filrre hardboards
Coverings and Walling
Wall and Ceiling Finishes and | 15 1659 Block boards
Coverings and Walling
Wall and Ceiling Finishes and | 15 1661 Code of practice for application of cement and
Coverings and Walling cement-lime plaster finishes
Wall and Ceiling Finishes and | 15 1946 Code of practice for use of fixing devices in walls,
Coverings and Walling ceilings and floors of solid construction

| Wall and Ceiling Finishes and | |5 2095 Gypsum plaster boards

| Coverings and Walling
Wall and Ceiling Finishes and | 15 2098 Asbestos cement building boards
Coverings and Walling
Wall and Ceiling Finishes and | IS 2114 Cade of practice for laying in-situ terrazo fleor finish
Coverings and Walling
Wall and Celling Finishes and | 15 2116 Sand for masonry mortar
Coverlngs and Walling
Wall and Ceiling Finishes and | 15 2185 (Part 1) Concrete masonry units © Fart 1 Holbow and solid
Coverings and Walling concrete blocks
Wall and Ceiling Finishes and | |5 2185 (Part 2) Concrete masonry units ; Part 2 Hollow and solid
Coverings and Walling light weight concrete blacks
Wall and Ceiling Finishes and | 15 2185 (Part 3) Concrete masonry units : Part 3 Autoclaved cellular
Cowerings and Walling aerated concrete blocks
Wall and Ceiling Finishes and | 15 2402 Code of practice for external rendered finishes
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Coverings and Walling

Group Source | Code Number Title
| Wall and Ceiling Finishes and | 15 2441 Cade of practice for fixing ceiling covering
| Coverlngs and Walling
Wall and Ceiling Finishes and | IS 2547 (Part 1) Gypsum building plaster - Part 1 Excluding premixed
Coverings and Walling lightweight plaster
Wall and Ceiling Finishes and | 15 2547 {Part 2) Gypsum building plaster : Part 2 Premixed
Coverings and Walling lightweight plaster
| wall and Ceiling Finishes and | 15 26591 Burnt clay facing bricks
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 2818 Indian hessian : Part 1 General
Coverings and Walling
Wall and Ceiling Finlshes and | 15 2849 Specification for non-load bearing gypsum partition
Coverings and Walling blocks
Wall and Ceiling Finishes and | 15 3087 Wood particle boards [medium density) for general
Coverings and Walling purposes
Wall and Celling Finishes and | |5 097 Veneered particle boards
Coverings and Walling
Wall and Ceiling Finishes and | |5 3129 Lowr density particle boards
Coverings and Walling
| Wall and Ceiling Finishes and | 15 1348 Specification for fibre insulation boards
Coverings and Walling
Wall and Ceiling Finishes and | IS 3465 Specificatian for masonry cement
Coverlngs amd Walling
Wall and Ceiling Finishes and | IS 3478 Specification for high density woed particle baards
Coverings and Walling
Wall and Ceiling Finishes and | 15 3629 Specification for structural timber in Bullding
Coverings and Walling
Wall and Ceiling Finishes and | IS 3630 Code of practice for construction of non-load
Coverings and Walling bearing gypsum block partitions
Wall and Ceiling Finishes and | 15 3677 Unbonded rock and slag wiool for thermal insulation
Coverings and Walling
Wall and Ceiling Finishes and | 15 3812 Fly ash for use as pozzolana and admixture
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Group Source | Code Number Title
| Wall and Ceiling Finishes and | 15 4101 {Part 1) Cade of practice for external facing and veneers:
Coverings and Walling Part 1 Stone facing
Wall and Celling Finishes and | 15 4101 (Part 2} Code of practice for external facing and veneers:
Coverings and Walling Part 2 Cement Concrete facing
Wall and Ceiling Finishes and | 15 4101 {Part 3) Code of practice for external facing and veneers:
Coverings and Walling Part 3 Wall tiling and mozsaics
| ‘Wall and Ceiling Finishes and | 15 4407 Code of practice for reed walling
| Coverings and Walling
Wall and Ceiling Finishes and | 15 4671 Expanded polystyrene for thermal insulation
Coverings and Walling purposes
‘Wall and Ceiling Finishes and | 15 5390 Code of practice for construction of timber ceiling
J Coverings and Walling
Wall and Ceiling Finishes and | 15 E509 Fire retardant phwood
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 6730 Felt nails
;! Coverings and Walling
‘Wall and Ceiling Finishes and | 15 6738 Panel pins and lost head nails
Coverings and Walling
Wall and Ceiling Finishes and | 15 G760 Slotted countersunk head wood screws
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 7314 Drecorative plywood using plurality of veneers for
Coverings and Walling decorative faces
Wall and Ceiling Finishes and | 15 B041 Rapid hardening Portland cement
Coverings and Walling
‘Wall and Ceiling Finishes and | 15 12727 Code of practice for no fines cast in-situ cement
Coverings and Walling concrite
Roofs and Roofing 15 158 Ready mized paint, brushing, bituminous, black
lead-free, acid alkali and heat resisting
Roofs and Rocfing 15 217 Cutback bitumen
Roofs and Roofing 15 169 33 grade ordinary Portland cement
Roofs and Roofing 15 277 Galvanized steel sheet (plain and corrugated)
Roofs and Roofing 15 280 Mild Steel wire for general engineering
Roofs and Roofing 15 183 Coarse and fine aggregates from natural seurces for

concrete
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Group Source | Code Number Title
Roofs and Roofing 15 432 (Part 1} Mild steel and medium tensile steel bars and hard-
drawn steel wire for concrete reinforcement: Part 1
hdild steel and medium tensile steel bars
Roofs and Roafing 15 451 Technical supply conditiens for wood screws
Roofs and Roofing 15 455 Partland stag cement
Roofs and Roafing 15 456 Code of practice for plain and reinforced concrete
Roofs and Roofing 15 459 Corrugated and semi-corrugated ashestos cement
sheets
Roofs and Roofing 15 723 Steel countersunk head wire nails
Roofs and Roofing 15 725 Copper wire nails
Roafs and Roofing 15 LELY Hook bolts for corrugated sheet roofing
Roofs and Roofing 15 B05 Code of practice for use of steal in gravity water
tanks
Roofs and Roofing 15 B3 Dimensions for hot-rolled steel beam, calurmn
channel and angle sections
Roafs and Roofing 15 £83 Design of structural timber in building - Code of
Practice
Roofs and Roaofing 15 1077 Common burnt clay building bricks
| Roofs and Roofing 15 1120 Coach screws
| Roofs and Roofing 15 11949 hethods of sampling and analysis of concrete
Roofs and Roafing 15 1254 Corrugated aluminium sheet
Roofs and Roofing 15 1322 Bitumnen felts for waterproofing and damp-preofing
Roofs and Roofing 15 1343 Code of practice for Prestressed concrete
Roofs and Roofing 15 1344 Calcined clay pozzolana
Roofs and Roofing 15 1489 (Part 1) Portland pozzolana cement: Part 1 Fly ash based
Roofs and Roofing 15 1489 (Part 2) Partland pazzalana cement: Part 2 Calcined clay
based
| Roofs and Roofing 15 2058 Asbestos cement building boards
| Roofs and Roofi ng 15 2119 Code of practice for construction of brick-cum-
concrete caomposite (Madras terrace) fipar or roof
Roofs and Roofing 15 2204 Code of practice for construction of reinforced
concrete shell roof
Roafs and Roofing 15 2827 Cade of practice for fixing rainwater gutters and
down pipes for reof drainage
Roofs and Roofing 15 2650 (Part 1) Burnt clay flat terracing tiles: Part 1 Machine made
Roofs and Roofing 15 26590 (Part 2) Burnt clay flat terracing tiles: Part 2 Hand made
Roofs and Roofing 15 3007 (Part 1) Code of practice for laying of asbestos cement
sheets: Part 1 Corrugated sheets
Roofs and Roofing 15 3007 (Part 2) Code of practice for laying of asbestos cement
sheets: Part 2 Semicorrugated sheets
Roofs and Roofing 15 3629 Specification for structural timber in building
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Group Source | Code Mumber Tithe
Roofs and Roofing 15 6061 (Part 1) Cade of practice for construction of flaor and roof
with points and filler blacks : Part 1 with hallow
concrete filler blocks
Roafs and Roofing 15 6061 (Part 2) Code of practice for construction of loor and roof
with points and fillar blacks : Part 2 with hallow clay
filler blocks
Roofs and Roofing 15 G061 (Part 3} Cade of practice for construction of floor and roof
with joints and filler blocks : Part 3 Precast hollow
clay blocks joints and hollow clay filler blocks
Roofs and Roofing 15 G061 (Part 4) Cade of practice for construction of floor and roof
with joints and filler blocks : Part 4 With precast
hollow clay blocks slab panels
| Roofs and Roofing I5 B332 Code of practice for construction of flogr and roofs
using precast doubly curved shell units
Roofs and Roofing 15 BBes Washers for corrugated sheet roofing
Roofs and Roofing 15 12093 Code of practice for laying and fixing of sloped roof
coverings using plain and corrugated galvanized
steel sheet (150 6589-1983)
Roofs and Roofing 15 12505 Code of practice for improved thatching of roof with
rat and fire retardant treatment
| Damp - Proofing and 15 73 Paving bitumen
Waterpsoofing
Damp - Procfing and 15 2659 33 grade ordinary Portland cement
Waterproofing L B
[ Damp - Proofing and 15 383 Coarse and fine aggregates from natural sources for
Waterproofing concrete
Damp - Proofing and 15 02 Industrial biturmen
] Waterproofing
| Damp - Proofing and 5 1195 Bitumen mastic for flooring
Waterproofing
Damp - Pracfing and 15 1203 Determination of penetration
Waterproofing
] Damp - Procfing and 15 1322 Bitumen felts for waterproofing and damp-preofing
Waterproofing
Damp - Procfing and 15 1345 Code of practice for waterproofing of roofs with
Waterproofing biturnen felts
Camp - Prooting and 15 1580 Bituminous compounds for water proofing and
Waterproofing caulking purposes
Damp - Procfing and 15 1609 Code of practice for laying damp-proofing treatment
Waterproofing using bitumen felts
| Damp - Proofing and 15 1635 Code of practice for field slaking of building lime and
fg Waterproofing preparation of putty
| Damp - Proofing and 15 1834 Hat apglied sealing compound far joint in concrete
Waterproofing
Darmp - Procfing and 15 2116 Sand for masonry mortars
Waterproofing
Darnp - Proofing and |5 2508 Low density polyethylene films
Waterproofing
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1 Waterproofing

Group Source | Code Number Title
Damp - Procfing and 15 2527 Cade of practice for fixing raimwater gutters and

| Waterproafing dawn plpes for reof drainage
Damp - Procfing and 15 2541 Code of practice for preparation and use of lime
Waterproofing concreta
Darmp - Procfing and 15 2645 Integral cement water proofing carmpounds

| Waterproofing

| Damp - Pracfing and 15 2690 (Part 1) Burnt elay flat tervacing thes: Part 1 Maching made
Waterproofing
Damp - Procfing and 15 2690 (Part 2) Burnt clay flat terracing tiles: Part 2 Hand made
Waterproofing
Damp - Procfing and 15 3036:1992 Laying lime concrete for a waterproofed roof finish
Waterproofing
Darmp - Procfing and 15 3037 Bitumen mastic for use in waterproofing of roafs
Waterproofing

| Damp - Procfing and 15 3067 Code of practice for general design details and
Waterproofing preparatory  work  for  damp-proofing and

waterproofing of buildings

Damp - Proofing and 15 3370 (Part 1) Code of practice for concrete structures for the
Waterproofing storage of liguids: Part 1 General Reguirements
Damp - Proofing and 15 3384 Specification for biturmen primer for use in
Waterproofing waterproofing and damp proofing
Damp - Proofing and 15 40458 Lime-pozzodana mixture

| Waterproofing
Damp - Procfing and 15 4365 Code of practice for application of bitumen mastic
Waterproofing for water proofing of roofs
Darmp - Procfing and 15 5871 Biturmen mastic for tanking and damg-proofing
Waterproofing
Damp - Procfing and 15 654 Code of practice for waterproofing of underground
Waterproofing wiater reservoirs and swimming poals
Damp - Proofing and I5 F193 Glass fibre base coaltar pitch and bitumen felts
Waterproofing
Damp - Procfing and 15 7198 Code of practice for damp-procfing using bitumen
Waterproofing mastic
Damp - Procfing and 15 7290 Recommendations for use of polyethylene film for
Waterproofing waterproofing of roofs
Camp - Prooting and 15 9759 Guidelines for dewatering during construction
Waterproofing
Damp - Procfing and 15 9915 Code of practice for application of silicone based
Waterproofing water repellent
Damp - Prooting and 15 12027 Silicone-based water repellents

| Waterproofing

| Oamp - Proofing and 15 12054 Code of practice for application of silicone based
Waterpsoofing water repellent
Damp - Proofing and 15 13182 Waterproofing and damp-proofing of wet areas in

building Recommendations
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Group Source | Code Number Title
Jaints in Buildings {Contral 15 1834 Hat applied sealing compound far joint in concrete
of Cracks in Bulldings]
Jaints in Buildings {Control 15 1838 (Part 1) Perfarmed fillers for expansion joint in concrete
of Cracks In Buildings] pavements and structures {non extruding and
resilient type): Fart 1 Bitumen impregnated fibre
laints in Buildings (Control 15 1838 (Part 2) Performed fillers for expansion joint in concrete
of Cracks In Buildings) pavements and structures {non extruding and
resilient type): Part 2 CNSL Aldehyde resin and
coconut pith
Jaints in Buildings {Control 15 3414 Code of practice for design and installation of joints
of Cracks In Buildings) in buildings
Joints in Buildings {Control 15 10958 General check list of functions of joints in buildings
of Cracks in Bulldings)
Jaints in Buildings (Coentrol 15 11433 (Part 1) DOne part grade palysulphide based jeint sealant:
of Cracks in Bulldings) Part 1 General Requiremeants
Jaints in Buildings (Control 15 11817 Classification of  joints  in buildings  for
of Cracks In Bulldings) accommodation of dimensional deviations during
construction
Ioints in Buildings (Control 15 11818 Method of test for laboratory determination of air
of Cracks In Buildings) permeability of joints in buildings
] Joints in Bulldings (Contral 15 12118 {Part 1) Twia parts polysulphide based sealant: Part 1
| of Cracks In Buildings] General requirements
| White Washing, Colour 15 442 Iren oxide pigments for paints
Washing and Painting of
1 hasonry, Concrete and
| Plaster Surfaces (Calcareous
Surfaces)
White Washing, Colour 15 &5 Ultramarine blue for paints
| Washing and Painting of
| Masanry, Concrete and
| Plaster Surfaces [Calcareous
Surfaces)
White Washing, Colour 15 109 Ready mixed paint, brushing, priming, plaster, ta
]| Washing and Painting of Indian Standard Colour Mo, 361 and 631 White and
| Masonry, Concrete and off white
I Plaster Surfaces (Calcareous
j Surfaces)
i White Washing, Colour 15 133 Enamel, interior! [a) undercoating, {b] finishing
Washing and Painting of
| Masonry, Concrete and
Plaster Surfaces |Calcareous
Surfaces)
White Washing, Celour IS 158 Ready mixed paint, brushing, bituminous, black
Washing and Painting of lead-free, acid alkali and heat resisting

Masonry, Concrete and
Plaster Surfaces (Calcareous
Surfaces)
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Group

Source

Code Number

Title

| White Washing, Colour
Washing and Painting of

| Masonry, Concrete and

il Plaster Surfaces {Calcareous

J Surfaces)

163

Ready mixed paint, air drying, for general purpose

] White Washing, Colour

| Washing and Painting of

J: Masonry, Concrete and

| Plaster Surfaces |Calcareous

]' Surfaces)

427

Disternper, dry, colour as reguired

| White Washing, Colour

| Washing and Painting of

| Masonry, Concrete and

{ Plaster Surfaces {Calcareous
Surfaces)

428

Distermper, oil emulsion, colour as required

White Washing, Colour
Washing and Painting of
Masonry, Concrete and
Flaster Surfaces {Calcareous
Surfaces)

o2

Industrial biturmen

White Washing, Colour
Washing and Painting of
Mascnry, Congrete and
Plaster Surfaces [Calcareous
Surfaces)

712

Building limes

White Washing, Colour
Washing and Painting of
Masonry, Concrete and
Plaster Surfaces (Calcareous
| Surfaces)

2395 (Part 1)

Code of practice for painting concrete masonry and
plaster surfaces | Part 1 Operation and workmanship

| White ‘Washing, Colour

| Washing and Painting of
Mascnry, Concrete and

| Flaster Surfaces (Calcareous

| Surfaces)

2395 {Part 2)

Code of practice for painting concrete masenry and
plaster surfaces : Part 2 Schedule

| White Washing, Colour

'| Washing and Painting of

| Masonry, Concreta and

| Plaster Surfaces (Calcareous
| Surfaces]

2547 (Part 1)

Gypsum building plaster: Part 1 Excluding premixed
lightweight plaster

White Washing, Colour
| Washing and Fainting of
hasonry, Concrete and
| Plaster Surfaces |Calcareous
] Surfaces)

2547 (Part 2)

Gypsum building plaster: Part 2 Premixed
lightweight plaster
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Group

Code Number

Title

| White Washing, Colour
Washing and Painting of

| Masonry, Concrete and

il Plaster Surfaces {Calcareous

| Surfaces)

2832

Enarmel, synthetic, exterior (a) undertaking (b)
finlshing

White Washing, Colour
Wazhing and Painting of
Masonry, Concrete and
Plaster Surfaces {Calcareous
Surfaces)

2933

Enamel, exterior (a) undertaking (b finishing

‘White Washing, Colour

| Washing and Painting of
Masonry, Concrete and
Plaster Surfaces {Calcareous
| Surfaces)

3140

Code of practice for painting asbestos cement
bauilding products

| White ‘Washing, Colour

| Washing and Painting of
hasonry, Concrete and

j Fiaster Surfaces (Calcareous

| Surfaces)

3384

Specification for bitumen primer for use in
waterproofing and damp proofing

White Washing, Colour
| Washing and Painting of
| Masonry, Concrete and
] Plaster Surfaces (Calcareous
| Surfaces)

5410

Cement paint

| White Washing, Colour

| Washing and Painting of

| Masonry, Concrete and

| Plaster Surfaces (Calcareous
| Surfaces]

5411 (Part 1)

Plastic emulsion paint: Part 1 for interior use

| white Washing, Colour

| Washing and Painting of
Masonry, Concrete and

| Plaster Surfaces [Calcareous

J, Surfaces)

5411(Part 2}

Plastic emulsion paint: Part 2 for exterior use

White Washing, Colour
| ‘Washing and Painting of
| Masonry, Concrete and
| Plaster Surfaces (Calcareous
é Surfaces)

BiTE

Code of practice for whitewashing and colour
washing

! White Washing, Colour

| Waszhing and Painting of
Masonry, Concrete and
Plaster Surfaces (Calcareous

| Surfaces)

9RG2

Ready mized paint, brushing, bituminous, black
lead-free, acid alkali, water and chiorine resisting

| Pairting, Varnishing and
Alllad Finkshes (Wood And
i Metals)

102

Ready mixed paint, brushing, red lead, non settling,
painting
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Allied Finishes (Wood And
Metals)

Group Source | Code Mumber Tithe
Painting, Varnishing and 15 110 Ready mixed paint, brushing, Grey filler, for enarmels
Allied Finkshes (Waod And fior use over primers
Metals)
Painting, Varnishing and 15 117 Ready mixed paint, brushing, finishing exterior,
Allied Finishes (Wood And semi-gloss for general purposes to Indian Standard
etals) Calours No. 101 to 104, 169,174,216, 217, 219, 275,
278, 280,281, 283, 352 1o 354, 358 to 365, 384 1o
388, 397, 410, 442 to 444
Fainting, Varnishing and 15 124 (Fart 3} Ready mixed paint, brushing, finishing exterior,
| Allled Finishes (Wood And semi-ghoss for general purposes: Part 3 (superseding
Metals) 1511%)
Painting, Varnishing and 15 127 Ready mixed paint, brushing, finishing exterior,
Allied Finishes (Wood And semi-ghoss for general purposes white
hetals)
Painting, Varnizhing and 15 128 Ready mixed paint, brushing, finishing exterior,
Allied Finishes (Wood And semi-ghoss for general purposes black
Mutals)
Fainting, Varnizhing and 15 133 Enamel, interior: [a) undercoating, {b) finishing
| Allied Finishes {Woed And
Mgtals)
Painting, Varnishing and 15 137 Ready mixed paint, brushing, matt or eggshell flat,
Allied Finishes (Woed And finishing, interior to. Indian Standard colour as
Metals) required
Painting, Varnishing and 15 144 Ready mixed paint, brushing, petrol resisting, air-
| Allied Finishes (Wood And drying, for interior painting of tanks and container,
ietals) red oxide (colour unspecified)
Painting, Varnishing and 15 158 Ready mixed paint, brushing, bituminous, black
Allied Finishes (Wood And lead-free, acid alkali and heat resisting
| Metals)
i Painting, Varnishing and 15 198 Varnish gold size
Allied Finishes (Wood And
Metals)
Painting, Varnishing and 15 207 Gate and shutter hooks and eyes
Allied Finkshes {Wood And
Metals)
Painting, Varnishing and 15 37 'n'arnls_l'u_,”ﬁnishing Interior
Allied Finishes (Wood And
Metals)
Painting, Varnishing and 15 348 French polish
Allied Finishes (Wood And
Metals)
Painting, Varnishing and 15 401 Code of practice for preservation of timber
Allied Finishes {Wood And
Metals)
Painting, Varnishing and 15 423 Plastic wood for joiners filter

2941
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Allied Finishes (Wood And
Metals)

Group Source | Code Number Title
Painting, Varnishing and 15 524 Varrnish, finishing, exterios, synthetic, air drying
Allled Finkshes (Woed And
Metals)
Painting, Varnishing and 15 525 varnish, finishing,. exterior and general purpases
Allied Finishes (Wood And
etals)
Painting, Varnishing and 15 1477 (Part 1) Code of practice for painting of ferrous metals in
Allied Finishes {Wood And buildings: Part 1 Pretreatment
Metals)
Painting, Varnishing and 15 1477 {Part 2) Code of practice for painting of ferrous metals in
Allied Finishes (Woed And buildings: Part 2 Painting
Metals)
Painting, Varnishing and I5 2338 (Part 1) Code of practice for finishing of wood and wood
Allied Finishes {Wood And based materials: Part 1 Operations and
Metals) workmanship
Painting, Varnishing and 15 2338 (Part 2} Cade of practice for finishing of wood and wood
Allied Finishes (Wood And based materials: Part 2 Schedules
Metals)
Painting, Varnishing and 15 339 Aluminium paint for general purposes, in dual
allied Finishes (Wood And contaimer
Metals)
Painting, Varnishing and 15 2554 [Part Code of practice for painting of non ferrous metals
Allied Finkshes (Wood And im buildings

| Metals]
Painting, Varnlshing and 15 1&2}
Allied Finishes {Wood And
fietals)
Painting, Varnishing and 15 2524 {Part 1) Code of Practice for painting of non-ferrous metals

. Allied Finishes {Wood And in buildings; Part 1 Pretreatment

| Metals)

| Painting, Varnishing and 15 2524 (Part 1) Code of Practice for painting of non-ferrous metals
Allied Finkshes (Woed And in buildings; Part 2 Painting
Metals)
Painting, Yarnishing and 15 2932 Enamel, synthetic, exterior (a) undertaking (b
Allied Finishes (Waood And finishing
Metals)
Painting, Varnishing and 15 2933 Enamel, exterlor (&) undertaking [b] finishing
Allied Finishes {Wood And
Metals)
Painting, Varnizhing and 15 3531 Glossary of terms relating to corrosion of metals
Allied Finishes (Wood And
Metals)
Painting, Varnishing and 15 3536 Ready mixed paint, brushing, wood primer, pink
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Group Source | Code Mumber Tithe
Painting, Varnishing and 15 3537 Ready mixed paint, finishing interior, for peneral
Allied Finkshes (Waod And purpeses, to Indian Standard Colours Mo, 101, 218,
etals) 217, 213, 275, 281, 352, 353, 358 to 361, 363, 364,
3I8E, 410, 442, 444, 628, 631, 632, 634, 693, Y7,
white and black
Painting, Varnizhing and 15 3539 Ready mixed paint, undercoating for use under oil
Allied Finishes (Wood And finishes ta Indian Standard Colours, as required
Metals)
Painting, Varnishing and 15 3585 Ready mixed paint, aluminium, brushing priming
| Allled Finishes (Wood And water resistant, for woodwork
Metals)
Painting, Varnishing and 15 4597 Code of Practice for finishing of wood and wood
Allied Finishes (Wood And based products with nitrocellulose and cold
hetals) tatalysed materials
Painting, Varnizhing and 15 G005 Code of practice for phosphating of iron and steel
Allied Finishes (Wood And
Mutals)
Water Supply 15 1172 Code of basic requirements of water supply,
1 drainage and sanitation
| Water Supply 15 1239 (Part 1) hdild steel tubes, tubular and other wrought steel
fittings: Part 1 Mild steel tubes
Water Supply 15 1534 Centrifugally cast (spun} iron pressure pipes for
water, gas and sewage
Water Supply 15 1537 Vertically cast iron pressure pipes for water, gas and
SEWAEE
Water Supply 15 1532 Asbestos cement pressure pipes
 Water Supply 15 3114 Code of practice for laying of cast iron pipes
Water Supply 15 L2l Code of practice for welded steel pipes for water
supply
Water Supply 15 1626 (Part 1) Asbestos cement bullding plpes and pipe fittings,
Eutters and gutter fittings and roofing fittings: Part 1
[Pipe and pipe fittings)
Water Supply 15 20e4 Selection, installation an maintenance of sanitary
appliances - Code of practice
| Water Supply 15 2065 Code of practice for water supply In buildings
| Water Supply 15 2632 Ferrules for water services
| Water Supply 15 3076 Lower density polyethylene pipes of potable water
supplies; sewage and industrial effluents
| Water Supply 15 4984 Specification for high denszity polyethylene pipes for
potable water supplies; sewage and industrial
affluents
Water Supply 15 4985 Specification for unplasticised PVE pipes for potable
water supplied
Water Supply 15 To5E Code of practice for domestic hot water installations
Water Supply 15 7634 (Part 2) Code of practice for plastics pipe work for potable

water supplies @ Part @ Laying and
palyethylens (FE) pipes

Jointing
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Group Source | Code Mumber Tithe
| Water Supply 15 To34 (Part 3) Code of practice for plastics pipe work for potable
water supplies : Part 3 Laying and jolnting of UPVC
pipes
Water Supply 15 12183 (Part 1} Code of practice for plumbing in multi-storeyed
builidings: Part 1 Water supply
Water Supply 15 1916 Stesl cylinder pipes with lining and coating
Water Supply 15 4127 Code of practice for laying of salt glazed stoneware
pipes
Water Supply 15 12709 Glass fibre reinforced plastic pipes, joints and rings
fior potable water supply
Water Supply 15 3597 Concrete pipes-methods of test
| Water Supply 15 73lg Perforated concrete pipes
Water Supply NBC NBC Mational Building Code of India
Water Supply P SP3IS(S5&T) Handbook of water supply and drainage with special
emphasis on plumbing
Building Drainage 15 277 Galvanized steel sheet (plain and corrugated)
Building Drainage 15 458 Precast concrete pipes (with and without
reinforcement}
| Building Drainage 15 651 Salt glazed stoneware pipes and fittings
Building Drainage 15 T82 Caulking lead
Building Drainage 15 783 Code of Practice for laying of concrete pipes
Building Drainage 15 1230 Cast iron raimwater pipes and fittings
Building Drainage 15 1534 Centrifugally cast (spun) iron pressure pipes for
wiatar, gas and sewage
Building Drainage 15 1537 Vertically cast iron pressure pipes for water, gas and
SEWaEE
Building Drainage 15 1592 Asbestas cement pressure pipes
Building Drainage 15 1626 (Part 1) Asbestas cernent building pipes and pipe fittings,
gutters and gutter fittings and roofing fittings: Part 1
[Pipe and pipe fittings)
Building Drainage 15 1726 Cast iron manhole covers and frames
Building Drainage 15 1742 Code of Practice for building drainage
Building Drainage 15 2006 Specification  for  chemically  resistant  glazed
stoneware pipes and fittings
Building Drainage 15 4111 {Parts 1t | Code of Practice for ancillary structures in sewerage
5 system
Building Drainage 15 4733 Methods of sampling and test for sewage effleents
Building Drainage 15 4884 Specification for high density pofyethylene pipes for
patable water supplies; sewage and industrial
effluents
Building Drainage 15 4985 Specification for unplasticised PVC pipes for potable
water supplied
Building Drainage 15 5329 Code of Practice for sanitary pipe work above
ground for buildings
Building Drainage 15 Ld55 Cast iron steps for manhaoles
Building Drainage 15 12592 (Parts 1 & | Precast manhole covers & frames
]
Building Drainage 15 4350 Concrete porous pipes for Under drainage
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Group Source | Code Number Title
Building Drainage 15 2470 {Parts 1 & | Code of Practice for installation of septic tank
2]
Building Drainage 15 T84 Prestressed concrete pipes
Special Construction 15 1893 Criteria for earthquake resistant design of structures
Procedures Earthquake
Effects, Etc.
Special Construction 15 4326 Earthquake resistant design and construction of
Procedures Earthquake buildings- Code of practice
Effects, Etc.
Special Construction 15 13920 Ductile detailing of reinforced concrete structures
Procedures Earthquake subjected to seismic forces - Code of practice
Effects, Etc.
Special Construction 15 13835 Repair and seismic strengthening of buildings -
Procedures Earthguake Guidelines
| Effects, Eic.
j Special Construction 15 4991 Criteria for blast resistant design of structures for
Procedures Earthquake explosions above ground
Effects, Etc.
Special Construction 15 6922 Criteria for safety and design of structures subject to
Procedures Earthguake underground blasts
| Effects, Exc.
‘i Special Construction 15 2150 Selection, installation and maintenance of first-aid
| Procedures Earthquake fire extinguishers - Code of practice
Effects, Etc.
| Special Construction 15 3696 (Part 2) Safety code of scaffolds and ladders: Part 2 Ladders
Procedures Earthguake
Effects, Etc.
] Special Construction 15 4912 Safety requirements for floor and wall openings,
Procedures Earthquaks railings and toe boards
Effects, Etc.
General 15 10005 51 units and recommendations for use of their
multiples and of certain other units
General 5 6060 Code of practice for day lighting of factory buildings
General 15 3103 Code of practice for industrial ventilation N
General 15 3483 Cade of practice for noise reduction in industrial
baildings
General 15 2440 Guide for day lighting of buildings
General 15 1200 {1 to 28) Method of measurement of Building and Civil Eng.
Works
General 15 74973 Code of practice for architectural and building
working drawings
General 15 962 Code of practice for architectural and building
drawings
General 15 13415 Code of safety for protective barrier in and around
1 buildings
| General 15 4801 Safety code for blasting and related drilling
operations
General 15 964 Safety code for erection of concrete framed

Etructures
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Pump 15 1520 Harizontal centrifugal purmps for clear cold fresh
.l water
| Pump 15 5120 Technical requirement rotodynarmic special purpose
[HAPTIS
Fump 15 L&39 Pumps handling chemicals and corrosive liquids
. Pump 15 Leha Pumps for process water
| Pump 15 1710 Vertical Turbine Pumps for clear, cold, fresh water
| Pump 5 11732 Mechanical Balancing
| Pump 5 5120 Performance test af pumps
| Pump 150 150 5199 Standards of the Hydraulic Institute of USA,
| Pump 15 9137 Code for acceptance tests for Centrifugal, Mixed
flow and Axial pumps Class-C
| Pump 150 150 2373 Balanting of impeller
1; Pump 15 13537 Technical specification for centrifugal pumps - Class
| z
| M5 Pipe AWWA | AWWA M11 Steel pipe design and installation
| M5 Pipe AWWA | AWWA CE51 Standard for disinfecting water mains.
| M5 Pipe BS BS 2633 Class | arc-welding of ferritic steel pipework for
carrying
fluids.
ME Pipe BS BS 24971 Class Il arc-welding of carbon steel pipework for
carrying
fluids.
| M5 Pipe BS BS 4129 Welding primers and welding through sealants,
adhesives
and waxes for resistance welding of sheet steel,
| M5 Pipe BS BS 4147 Biturmnen-based hot-applied coating materials for
protecting
iran and steel, including suitable primers where
required.
| M5 Pipe BS BS 4190 150 metric black hexagon bolts screws and nuts,
:'MS Pipe Tes 1 Bs 4320 Metal washers for general engineering purposes. '
Metric
series,
M5 Pipe BS BS% 4515 Welding of steel pipelines on land and offshore,
| M5 Plpe BS BS 6956: Part 5 | lainting materials and compounds: Jointing
compounds
for use with water, low pressure saturated steam,
1st
family gases (excluding coal gas) and 2nd family
FasEs,
| M5 Pipe BS 8010: Part 1 | Pipelines on land: general.
E M5 Pipe BS BSEW 6E1-1&2 | Elastomeric seals for joints in pipework and

pipelines.
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| M5 Pipe BS BS EM 681-1 Wulcanized rubber
| M5 Pipe BS BS EM 1052 Circular flanges for pipes, valves and fittings
[PMdesignated):
steel, cast iron and copper alloy flanges.
M5 Pipe BS BSEN 150 Corrosion-resistant stainless steel fasteners.
10216
| M5 Pipe BS BS EN 1514=1 Dimensions of non-metallic flat gaskets
| M5 Pipe BS BS EN 10224 Mon-alloy steel tubes and fittings for the
conveyance of
agueous liquids including water for human
| consumption,
| MS Pipe BS BSEN 10217- Welded steel tubes for pressure purposes. Non-
1:2002 alloy steel
tubes with specified room temperature
properties.
| M5 Pipe PD 5500 Unfired fusion-welded pressure vessels.
| MS Pipe CP2010: Part 2 | Design and construction of steel pipeline on land.
| M Pipe ASTM | ASTM E 94 Guide for Radio Graphic Testing.
| M5 Fipe ASTHM ASTM E 165 Test method for Liquid Penetrant Examination.
| M5 Pipe ASTM | ASTM A751 Standard test methods, practices and terminology
fior
chemical analysis of steel products.
: M5 Pipe API APl 5L Line pipe.
| M5 Pipe AP APl 1104 Welding of pipelines and related facilities.
| M5 Pipe AWS AWS A 517 Specification for bare mild steel electrodes and
fluxes for
. submerged arc welding.
MS Plpe 3 15 638 1974 Speciflcations for sheet rubber jeinting and
rubber insertion
jointing
| M3 Pipe 15 1% 814: 1931 Covered electrodes for manual metal arc welding
of carbon
and carben manganese steel
| M5 Pipe 15 15 216 Code of practice for use of metal arc welding for
general
construction in mild steel.
M35 Pipe 15 15817 Code of Practice for training and testing of metal
arc
welder
| M5 Pipe 15 151182 Recommended practice for Radiographic
examination of
fusion weld Butt joints in steel plant.
| M5 Plpe 15 151916 : 1982 Cement lining of steel pipes
i M5 Pipe 15 15 2062 Steel for general structural purposes grade Fe 410
|
| M5 Pipe 15 15 2598 Safety Code for industrial radiographic practice.

l.
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BAS Pipe 15 I52720: Part 7 | Method of test of soils {Compaction test for
1980 backfilling,
consolidations)
| M3 Pipe 15 153589 Steel pipes for water gas and sewage (168.3 to
2032 mm
SuEste Hsmster):  Spciication.
| M35 Plpe 15 15 3600 Part 1 Welding jointing testing
| M5 Pipe 3 153613 Acceptance tests for wire flux combinations for
submerged
arc welding.
S Pipe 15 I3 3658 Code of practice for liguid penetration flaw
detection,
| M3 Plpe 15 15 4081: 1986 Safety code for blasting and related drilling
operationlaying
welded steel pipelines
ME Pipe 15 15 4353 Submerged arc welding of mild steel and low alloy
steels
recommendations.
| M5 Pipe 15 154533 Submerged Arc welding of mild steel and low
! alloy steels
| M5 Pipe 15 15 4620: 1986 Recommended practice for ultrasonle method
test
M5 Pipe 15 154711 : 1974 Method of sampling of steel pipes
| M5 Pipe 15 154736 : 1986 Hot dip zinc coating in mild steel tubes
| M5 Pipe 3 15 4853: 1982 Recommended practice for radiographic
Inspection of
fusion and welded butt joeints
S Pipe 53 15 5504 ;1997 Speciflcations for spirally welded plpes, 15 5822
1394 Code
of practice for laying of electrically welded steel
pipes for
water supply
M5 Pipe 15 15 6392 : 1971 specifications for steel pipes flanges.
| M5 Pipe 15 1% 10221 Code of practice for coating and Wrapping of
underground
Mild Steel pipes
MS Pipe 15 I511906: 1986 | Recommendations for cement mortar lining of
cast iron,
mild steel and ductile iron pipes.
| Coating AWWA | AWWA CB02-76 | Standard for Cement Mortar Lining of Water
Pipelines - 4 in. and larger - In Place.
Coating I5 15 - 3696 Safety code for scaffolds and ladders (Part | & 11)
Coating ASTM - Cad Test for Organic Impurities in Sands for Concrete.
Coating 15 15-1916 Steel cylinder pipes with concrete lining and
coating —specification.
| Coating 15 15 3589 Steel pipes for water and sewage
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Coating 15 1511906 Recommendation for cement mortar lining for
CIAMS/DI pipe
| RWHR Canal 15 T804 Stability Analysis for Earth Dams
| RWR Canal 15 2429 Drainage system for Earth and Rockfill dams
RWHR Canal 15 3873 Lining of canals with Cement concrete biock
1| RWHR Canal IS 10635 Free Board requirements in embankment dams
| RWR Canal 15 10889 HOPE films
i RWER Canal 15 9598 Lining for canals with High Density polyethylene
| filen
| RWR Canal 15 2620 Structural design criteria for low head slide gates
| RWR Canal 15 436 Flain and reinforced concrete.
| RWHR Canal 15 3370 Concrete structures for the storage of liquids
| RWHR Canal 15 6494 Water proofing of underground water resensirs
and swimming pools,
RWER Canal 15 875 Desipn loads
RWHR Canal 3 269 Specification fer ordinary and low heat portland
cement
| RWR Canal 15 B041 Specification for Rapid hardening portland
.I cement
| RWR Canal 15 12330 Sulphate resisting portland cement
| RWR Canal 15 383 Specification for coarse and fine apgregate from
! natural sources for concrete
| RWR Canal 15 432 Specification for Mild Steel &Medium Tensile bars
and hard drawn steel wire for concrete
reinforcement: Mild steel & Medium tensile steel
bars
| RWR Canal 15 456 Code of Practice for Plain and Reinforced
Concrete
| RWR Canal 15 516 Methods of Tests of strength of Concrete
: CWR 15 3764 Safety code for excavation works
| EWR 15 3720 Methods of tests for soils
| CWR I5 1588 SBC
| CWER 15 280 Mild steel wire for general engineering purposes
| CWR 15 269 Portland cement
| CWR 15 383 Coarse and fine aggregate
CWR 15 432 Mediurn tension steel bars and hard drawn stesl
wire
| CWR 1% 456 Code of practice for plain and reinforced concrete
i CWR 15 516 Methads of testing for strength of concrete
| CWR 15 1195 Method of sampling and analysis of concrete
CWR 15 1566 Fabric reinforcement
| EWR 15 1785 Cold twisted steel bars for concrete
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CWR 15 3370 Code of practice for concrete structures for the
storage of liquids
| CWR 15 7861 Recemmended practice for hot weather
concreting (Part-1)
CWR 15 4082 Recommendation on stacking and storage of
construction material on site,
| CWR 15 B7S Code of practice for structural safety of buildings,
loading standards
| CWR IS 1911 Dead loads
| CWR 1% 1293 Criteria for earthquake resistant design and
structures
CWR 15 2950 Design of raft
| CWR 15 1200 Method of measuremaents
| Electric Works 15 732 Code of practice for electrical wiring instaliations |
System
voltage not extending 650 volts |
| Electric Works 15 ano Code of practice for installation and maintenance
of
Induction Maotors
Electric Works I5 1271 Classification of insulting materials for electrical
machinery and apparatus in relation to their
thermal
stability in service
| Electric Works 15 1646 Code of practice for fire safety of buildings
[general)
Electrical Installations.
| Electric Works 15 1866 Code of practice for maintenance of insulating oil.
| Electric Works 15 1&32 Code of practice for outdoor installation of public
address
systems.
| Electric Works 15 1886 Code of practice for installation and maintenance
of
Transformers.
| Electric Works 15 1913 General and safety reguirements of electric
| lighting fittings
| Electric Works 15 2032 Graphical symbols used in electric technology.
Electric Works 3 2165 Guide for insulatien coardination.
Electric Works 15 2274 Code of practice for electrical wiring installations
(System
viltage exceading 658 volts)
Electric Weorks 15 2309 Code of practice for the protection of bulldings
and Allied
structures against lightning.
Electric Works 15 3034 Code of practice for fire safety of industrial

buildings —
Electrical generating and distributing stations
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| Electric Works 15 3043 Code of practice for earthing
| Electric Works 1% 3072 Code of practice for installation and maintenance
of
switchgear (System voltage not exceeding 1000
volts)

Electric Works 15 3106 Code of practice for selection, installation and
maintenance of fuses (voltage not exceeding 650
vilis)

| Electric Works 15 3638 Application guide for gas-operated relays.

| Electric Works 15 36d6 Code of practice for interior illumination.

| Electric Works 15 3716 Application guide for insulation ceordination —
Equipment
located in hazardous situations.

Electric Works 15 3842 Application guide for electrical relays for AC

! system.

: Electric Works 15 4004 Application guide for non-linear resisted type
lightning
arrestors for AC system.

| Electric Works 15 4146 Application guide for voltage transformers.

| Electric Works 15 4201 Application guide for current transformers.

| Electric Works 15 5571 Guide for selection of electrical equipment in
hazardous
area.

Electric Works 3 5572 Classification of hazardous areas for electrical
installations.

. Electric Works 15 L5780 Intrinsically safe electrical apparatus and circuits.

Electric Works Tis | 5008 " Method of measurement of electrical Installations
in
buildings.

Electric Works 15 375 Marking and arrangement for switchgear bus-
bars, main
connections and auxiliary winding.

Electric Works 15 634 PYC insulated cables | for voltages up to 100v)
with
copper conductors.

| Electric Works 15 1248 Direct acting electrical indicating instruments

I

| Electric Works 15 2147 Degrees of protection provided for enclosures for
o
voltage switchgear and control gear

i Electric Works IS5 2208 HRC cartridge fuse links up to G50 V.

i Electric Works 15 2705 Current transformers

| Electric Works 15 3156 Woltage transformers,

I
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Electric Works 15 3202 Code of practice for climate proofing of electrical
| equipment.
| Electric Works 15 3231 Electrical relays of power system protection
| Electric Works 15 4047 Heawvy duty air break switches and composite
units of airbreak
switches and fuzes for voltages not exceeding
10040
volts.
| Electric Works 15 4237 General requirements for switchgear and control
gear for
veltages not exceeding 1000V,
Electric Works 15 5587 Code of practice for selection of switches (voltage
not
exceeding 1000V)
| Electric Works 15 335 Insulating oil for transformers and switchgear,
| Electric Works 15 2516 Alternating current circuit breakers —
Requirernents and
tests for violtage ranges 1000 to 11000 volts.
Electric Works 15 3427 Metal enclosed switchgear and control gear for
veltages
abowve 1000 W but not exceeding 11000 V.
| Electric Works 15 722 AL electricity meters.
| Electric Works 15 1951 PYC sleeving for electrical purposes.
| Electric Works 15 1516 AC circuit breakers - requirements and tests for
| voltages
not exceeding 1000V,
| Electric Works 15 2419 Dimensions of electrical indicating instruments,
| Electric Works BS B&-4752 Clrcult breakers of rated veltage up to and
including 1000
wolts and 1200 volts de,
Electric Works BS BS-6231 PVC insulated cables for switchgear wiring,
Electric Works IEC IEC-157 Low voltage distribution switchgear circuit
| breakers.
| Electric Weorks 15 1554 PYC insulated (heavy duty) electric cables far
working
veltages up to and Including 1100 volis.
| Electric Works 3 1822 AC mator starters of voltage not exceeding 1000
volts.
| Electric Works 15 2959 AC contactors of voltage not exceeding 1000 V.
Electric Works 15 391 Mains transformers for electronic equipment,
Electric Weorks 15 335 Insulating il for transformers and switchgear.
| Electric Works 15 2026 Power transformers.
Electric Works 15 2099 High voltage porcelain bushings
| Electric Works 15 3070 Lightning arrestors for AC systems.
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| Electric Works 15 3837 Gas operated relays.
| Electric Works 15 3639 Fittings and accessories for power transformers
| Electric Works 15 325 Three phase induction motors.
i Electric Works 15 4691 Degrees of protection provided by enclosures for
rotating
electrical machinery
| Electric Works s [4722 Rotating electrical machines
| Electric Works k3 1652 Stationery cells and batteries, lead-acid type (with
plants
positive plates).
Electric Works 15 4440 Stationery batteries
Electric Works 15 1554 PVC insulated (heavy duty) electric cables for
working
voltages up to and including 1100 volts and for
upto 33
KW,
Electric Works 15 1753 Aluminum conductors for insulated cables.
| Electric Works 15 3961 Recommended current ratings for cables.
| Electric Works 15 3975 Mild steel wires, strips and tapes for armouring
cables.
| Electric Works 15 LE19 Recommended short-circuit ratings of high
| voltage cables.
! Electric Works 15 5831 PVC insulation and sheaths of electric cables
| Electric Works 15 7132 Guide for testing synchronows machines
| Electric Works 15 5422 Turhine type generators
| Electric Works 15 7306 Methods for determining synchronous machine
quantities
from tests.
Elactric Works IEC IEC 80028 Ed. - | International standard of resistance for copper
2.0b; 1935
| Electric Works |EC IEC 80034-1 Rotating electrical machines — Part 1 : Rating and
Ed.11.0 performance
b:2004
| Electric Works IEC IEC 600324-11 Rotating electrical machines = Part 12 : Starting
IEC 50034~ performance of single-speed three-phase cage
12-Ed.20b: induction
2002 Mators.
| Electric Works IEC IEC 60034-14 -  "Rotating electrical machines — Fart 14
Ed.3.0 Mechanical
02003 vibration of certain machines with shaft heights
56 mim
Higher = Measurement, evaluation and limits of
vibration
severity.
| Electric Works IEC IEC 80034-15 - | Rotating electrical machines = Part 15 : Impulse
Ed.2.0b: voliage
1995 withstand levels of rotating a.c. machines with
formwaound
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stator coils.
| Electric Works IEC IEC 60034-16-1 | Rotating electrical machines — Part 16 : Excitation
-Ed.1.0 systems
b:19491 for synchronous machines =Chapter 1
Definitions.
Electric Works |EC IEC 60034-18-1 | Rotation electrical machines — Part 18 : Functional
Ed.10b: evaluation of insulation systems — Section 1
19492 :General
guidelines & Section 21 : Test procedures
| Electric Works IEC IEC 60034-18- Rotating electrical machines — Part 18 : Functional
31Ed10b: evaluation of insulation systems = Section 31 :
1992 Test
procedures for form-wound windings = Thermal
evaluation and classification of insulation systems
used in machines up to and including 50 MYA and
15 kW
| Electric Works IEC IEC 60034-2 Raotating electrical machines Part 2 : Methods for
Ed.3.0b: determining | losses and efficiency of rotating
1572 electrical
machinery from tests
| Electric Works IEC |EC 60034-24 Rotating electrical machines — Part 2 : Methods
Ed. 1.0b: far
1974 determining Losses and effickency of rotating
alactrical
machinery form tests (excluding machines for
traction
vehicles) — First supplement : Measurement of
losses by
the calorimetric method.
| Electric Works [1EC | IEC 600343 £d. | Rotating electrical machines — Part 3 : Specific
S50b: requirements for cylindrical rotar synchronous
2005 machines
| Electric Works IEC IEC 60034-4 Rotating electrical machines - Part 4 : Methods
Ed.20b: for
1985 determining synchronous machine quantities
from tests.
Electric Works IEC IEC 80034-5 Ed | Rotating electrical machines = Part 5 : Degrees of
4.0b: protection provided by the integral design of
2000 rotating
electrical machines (IP code) — Classification
Electric Works |EC IEC 500346 Rotating electrical machines — Part & : Methods of
Ed.20b: cooling
1991 (IC coda).

254




PHED, Rajasthan

QA & QC Manual

Group Source | Code Number Title
Electric Works IEC IEC 60076-1 Power transformers — Part 1 : General
Ed2.1b:
2000
| Electric Works IEC IEC 60076-11 Power transformers — Part 11 ; Dry-type
Ed.1.0b: transformers
2004
i Electric Works |EC IEC B0076-2 Power transformers — Part 2 : Temperature rise
Ed.2.0 b: 1993
| Electric Works IEC IEC 60076-8 Power transformers = Part 8 : Application guide
| Ed.1.0 b:1997
| Electric Works IEC IEC 80079-0 Electrical apparatus for explosive gas
| Ed.4.0 b:2004 atrmospheres — Part 0 : General reguirements
| Electric Works |EC IEC 60079-10 Electrical apparatus for explosive gas
Ed.4.0 atmospheres = Part
b:2004 10 Classification of hazardous areas
Electric Works IEC IEC 60086-1 Primary batteries — Part 1: General
Ed.9.0
en: 2000
| Electric Works IEC IEC GLIDE I Selection of Rotating Machinery
| Electric Works |EC IEC/TS 60034- Power Transformer — General, Selection, Testing
16 etc,
| Electric Works EC IEC- 62026 Low Voltage Switchgear
| Electric Works IEC IEC-5:2040 Uninterrupted Power Supplies
: Electric Works IEC IEC-60502 Power Cables Upto 30 kV-General Reguirement,
| Selection
| Electric Weorks IEC EC-60287 Power Cables — Testing
| Electric Works IEC IEC-B0255 Reguirements For Protective Relays
Electric Works CBIP CBiP CBIP Manwal om Transformers
‘ Publication Mo
| 275
4' Electric Works 15 2026 Power Transformers
| Electric Works 15 335 Insulating oils for transformers and switchgears
| Electric Works 15 2099 Bushings for alternating voltages above 1000 W
| Electric Works 15 3347 Creepage distance (mm)
| Electric Works 15 3347 Qutdoor Bushings
Electric Works 15 7421 Specification for low voltage bushings
Electric Works 15 4257 Dimensions for clamping arrangements for
| bushings
| Electric Works 15 5434 Specification for Al Wire rods
| Electric Works 15 9335 Specification for Insulating Kraft Paper
’| Electric Works 15 1578 Specification for Insulating Press Board
| Electric Works 15 10028 Code of practice for installation and maintenance
| of transformers
| Electric Works 15 GE00 Guide for leading of ail immersed transformers
| Electric Works 15 B162 Paper covered Aluminum conductor
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Electric Works 15 6160 Rectangular Electrical conductor for electrical
| machine
| Electric Works 15 5561 Electrical Power connecior
| Electric Works 15 104 Ready mixed paint, brushing zinc chramate,
i priming
: Electric Works 15 12444 Specification for Copper wire rod
| Electric Works 3 6449 Testing for steel sheets and strips and magnetic
| circuits
| Instrumentation & Contral | |EC IEC 60381- Analogue signals for process control systems.
1:1982 Specification fer direct current signals,
Instrumentation & Control | |EC |EC 60947 -4- Specification for low-voltage switchgear and
1:2000 controlgear.
Contactors and motor-starters. Electromechanical
contactors and motor-starters.
Instrumentation & Control | |EC IEC 609474 Specification for low-valtage switchgear and
2:1999 controlgear.,
Contactors and motor-starters. A.C.
semicenductor
mator controllers and starters.
Instrumentation & Control | |EC IEC 60947 -4- Specification for low-voltage switchgear and
3:1999 controlgear.
Contactors and motor-starters. Contactors and
miotorstarters.
AC semiconductor controllers and contactors for
non-mater loads,
Instrumentation & Contral | |EC IEC &0770- Transmitters for use in industrial-process contral
1:1939 systems. Methads for performance evaluation.
| Instrumentation & Control | BS BS 150 Displacement compressors. Acceptance tests.
! 1217:19%
| Instrumentation & Cantrol | 150 150 2112:1990 | Specification for aminoplastic moulding materials,
Instrumentation & Contral | 150 150 6817:1997 | Measurement of conductive liquid flow in closed
conduits. Method using electromagnetic
flowmeters.
| tnstrumentation & Control | BS B5 EN 837- Pressure gauges. Bourdon tube pressure gauges.
1:1938 Dimensions, metrology, requirements and testing.
Instrumentation & Control | BS BSEM Copper and copper alloys. Seamless, round
1057:1996 copper tubes

for water and gas in sanitary and heating
applications,
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Instrumentation & Contral | BS BS EN 1092- Flanges and their joints. Circular flanges for pipes,
1:2002 valves, fittings and accessorles, PN designated.
Steel
flanges.
;_!rEiFuTne_mﬁEn_ & Control BS EM Founding. Spheroidal graphite cast irom,
| 1563:1997
| Instrumentation & Control BSEN Specification for degrees of protection provided
G0520:1002 by
enclosures {IP code).
| Instrumentation & Control | BS BS EN 80534 Industrial-process control valves. Industrial-
1:1993 process
control valves, Control valve terminology and
general
considerations.
| Instrumentation & Control | BS BS EN 60546- Controllers with analogue signals for use in
1:1993 industrialprocess
control systems, Controllers with analogue
signals for use in industrial-process control
systems,
Instrumentation & Contral BS EM 60584~ Thermocouples. Tolerances
! 2:1993
: Instrumentation & Control | BS BSEN Dperating conditions for industrial-process
G0E54:1998 measurerment
and control equipment. All relevant parts,
| Instrumentation & Control | BS BSEN Industrial platinum resistance thermometer
60751:1996 SeNLors
| Instrumentation & Contral | BS BSEN Methods of evaluating the performance of
G0B73:1993 alectrical and
prneumatic analogue chart recorders for use in
industrialprocess
control systems.
| Instrumentation & Contral | BS B% EN 61000- Electromagnetic compatibility (EMC). Generic
6:2001 standards.
Emission standard for industrial environments.
| Instrumentation & Control | BS BS 89:1990 Direct acting indicating analogwe slectrical
measuring
instruments and their accessories. All parts.
| Instrumentation & Contral BS 30:1975 Specification for direct-acting electrical recording
instruments and their accessories.
| Instrumentation & Contral BS 476 Fire tests on building materials and structures. All
| parts.
| Instrumentation & Contral | BS BS 1042- Measurement of fluid flow in closed conduits.
1.4:1592 Pressure

differential devices. Guide to the use of devices
specified
in Sections 1.1 and 1.2.
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Instrumentation & Control | BS BS 1041- Code for temperature measurement. Expansion
2.1:1985 thermometers, Guide to selection and wse of
liguid-inglass
thermameters.
| Instrumentation & Control | BS BS 1041- Code for temperature measurement. Expansion
2.2:1989 thermometers. Guide to selection and use of dial-
type
expansion thermometers,
Instrumentation & Control | BS BS 1041-3:1989 | Temperature measurement, Guide to selection
and use of
industrial resistance thermometers
[ Instrumentation & Contral BS BS 1041-4:1992 | Temperature measurement. Guide to the
selection and
use of thermocouples.
| Instrumentation & Control | BS BS 1042- Measurement of fluid flow in closed conduits.
1.4:1992 Pressure
differential devices. Guide to the use of devices
specified
in Sections 1.1 and 1.2,
Instrumentation & Control | BS BS1123-1:1987 | Safety valves, gauges and fusible plugs for
compressed
air or inert gas installations. Code of practice for
installation,
| Instrumentation & Control | BS B% 12032001 Hot-setting phenolic and aminoplastic wood
adhesives.
Classification and test method.
| Instrumentation & Contral | BS BS% 1553-1:1977 | Specification for graphical symbols for general
engineering. Piping systems and plant.
| Instrumentation & Controfl | BS B% 1571-2:1975 | Specification for testing of positive displacement
compressers and exhausters. Methods for
simplified
acceptance testing for air compressors and
exhausters,
Instrumentation & Control | BS BS 1646-1:197% | Symbolic representation for process
rrHEasurernent
control functions and instrumentation, Basic
L ) FEjUIrerments,
| Instrumentation & Control | BS BS 1646-2:1983 | Symbolic representation for process
measurement

controd functions and instrumentation,
Specification for
additional basic requirements
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Instrumentation & Contral

B5 1646-3:1984

Symbalic representation for process
measurement

control functions and instrumentation.
Specification for

detailed symbols for instrument interconnection
diagrams.

| Instrumentation & Control

B5 1646-4:1984

Symbaolic representation for process
measurement

control functions and instrumentation.
Specification for

basic symbols for process computer, interface and
shared

display/control functions,

| Instrumentation & Control

B3 1794:1552

Specification fer chart ranges for temperature
recording
instruments,

Instrumentation & Control

“Instrumentation & Control

BS 2765:1969

specification for dimensions of temperature
detecting
elements and corresponding pockets.

“Measurement of liguid flow in open channels. All

relevant parts.

| Instrumentation & Control

B5 3693:1992

Recommendations for design of scales and
indexes an
analogue indicating instruments.

Instrumentation & Control

B5 4675-2:1978

Mechanical vibration in rotating machinery,
Regquirements for instruments for measuring
vibration

severity.

Instrumentation & Control

BS 4999-
142:1987

General requirements for rotating electrical
machines.

Specification for mechanical performance:
vibration.

Fnstrumentatlnn & ICuntml__

!rrstrumentatlun & Contral

aéa

B55165:1992

T

| BS5728-3:1997

Specification for fusion welded steel air recelvers,
| Measurement of flow of cold potable water in
closed

conduits. Methods for determining principal
characteristics of single mechanical water meters

lincluding test equipment) ,

| Instrumentation & Control

BS G004: 2000

Electric cables. PVC insulated, non-armoured
cables for

voltages up to and including 450,750 W, for
electric

power, lighting and internal wiring.

Instrumentation B Control

BS 67391586

Code of practice for instrumentation in process
control
systems: installation design and practice.
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Instrumentation & Contral | BS BS 7671:2001 Requirerments for electrical installations. IEE
Wiring
Regulations. Sixteenth edition.
| Instrumentation Society of 551 Instrumentation symbols and identification
| American Standards and
| recommended practices
i Instrumentation Society of 554 Instrument loop diagrams
| American Standards and
| recommended practices
| Instrumentation Society of 573 COuality standard for instrument air
- dmerican Standards and
| recommended practices
| Instrumentation Society of RP 16.1 Terminology, dimensions and safety practices for
| American Standards and indicating
| recommended practices variable 2, 3 area meters
| Instrumentation Society of RP 16.4 Momenclature and terminelogy for extension-
| Amnerican Standards and type variable-area meters (rotameters)
| recommended practices
| Instrumentation Society of RP 165 Installation, operation, maintenance instructions
! American Standards and for glass tube variable area meters {rotameters)
| recommended practices
| Instrumentation Society of RP 166 Methods and equipment for calibration of
| American Standards and variable area meters {rotameters)
| recommended practices
| Instrumentation Society of RP18.1 Specifications and guides for the use of general
i American Standards and purpose
| recommended practices annunciators
, Instrumentation Society of 526 Dynamic response testing of process control
i American Standards and instrumentation
| recommended practices
| Instrumentation Society of RP3L.1 Specification, installation and calibration of
American Standards and turbine flowmeters
| recommended practices b B
| Instrumentation Society of £37.1 Electrical transducer nomenclature and
| American Standards and terminology
| recommended practices
| Instrumentation Society of 5313 Specifications and tests for strain gauge pressure
! American Standards and transducers
| recommended practices
E Instrumentation Society of 5501 Compatibility of analog signals for electronic
| American Standards and Iindustrial process instruments
| recommended practices
| Instrumentation Society of 5511 Process instrumentation terminology
! American Standards and

| recommended practices
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Group Source | Code Number Title
| Instrumentation Society of RP 60.08 Electrical Guide for Control Centres
| American Standards and
| recommended practices
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