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CHAPTER ONE

INTRODUCTORY

1.01. ApPOINTMENT OF THE COMMITTEE AND ITS TERMS OF REFERENCE

The Government of India in the Ministry of Irrigation and
Power under their letter No. DW-II-20 (78) dated the 17th Septem-
ber, 1953 decided to appoint a Committee of engineers to visit. some
of. the projects now under execution. in .- India - and to submit a
report on the economic and efficient operation and. maintenance of
the plant and machinery. used in the construction work of River
Valley Projects in the country. The terms of reference to the Com-
mittee were as under :

(1) The makes, types and sizes of the plant best suited for vari-
ous types of work with a view to standardisation ;

(2) combination and matching of plant where more than one
- unit of plant is involved ;

(3) correct apportionment of labour to plant ;

(4) mode of calculation of - the working - cost of each type of
plant per hour ; the unit cost of the work performed by each
type of -plant on the various projects should be computed

for the last working season and variations in cost should be
explained ;

(5) suggestions for a unified scale of depreciation t¢ be -follow-
.ed on all River Valley Projects ;-

(6) standard forms for ‘the history sheets and log books of ‘each
type.of plant;

{7) the. various- factors involved in, efficient .plant: operation
emphasising the adverse factors. which have been responsible

for low output and poor maintenance. on the various pro-
Jects visited ; and

(8) compamson of cost of work being carried out:by machinery
w1th, that :carried out by manual labour -with recommenda-
tions as to the type of work which -should be normally car-
ried out with machinery.

The letter of the Government of India is included as Appendix 1.1.
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1.02. PERSONNEL OF THE ‘COMMITTEE
The personnel of the Committee comprised four engineers as
under :

Shri K. Gopal Iyengar, Retired Superintending Engineer, Mad-
ras Engineering Service (Chairman).

Mr. E. R. Harvey, Chief Mechanical Engineer, (Colombo Plan),
attached to the Hirakud Dam Project (Member).

+Mr. R. F. Koken, American Specialist, attached to Bhakra
Pam (Member).

Shri G. G. Dhanak, Bombay Service of Engineers (Member-
Secretary). :

The Committee’s office work was assisted by one Technical
Assistant, one Stenographer, one Clerk, one Typist and two Peons.
Two posts of peons were not filled.

The Chairman assumed duty on the 12th October 1953, the
Memher-Secretary on the 19th Ocfober and the other two members
on the 20th and 23rd October 1853.

1.03. ProJects VISrrED

The Committee started funciioning from the 23rd October, 1953.
The first few days were spent setting up an office, acquiring staff,
stationery, etc. In outline of the form in which information from
various projects was to be collected was discussed and finalised, and
questionnaires were sent out to various projects. The Commitiee
started its tour on the 29th October, 1953 and ended it on the 30th
November, 19533. The following projects were visited :

Lower Bhavani—~Under the Government of the Madras State.
Tungabhedra—Under the Control Board representing Govern-
ment of India, Mysore/Andhra and Hyderabad States.
Gangapur—Under the Government of Bombay State,
Hirakud—Under the Government of India and the Orissa State.

Damodar Valley—Under the Damodar Valley Corporation
(Maithon and Panchet Hill).

Bhakra-Nangal—Under the Government of Punjab State.

*In their letter Ne. DW-II-29(78) dated the 17th September 1953, the Government of°
Indza, M:msl.ry of Irrigation and Power had appointed Mr. B. H. Lundmark, the American
Specialist, at the Bhakra Dam, but Mr. R. F. Koken was delegated to the Committee in his

place vide Government of India, Ministry of Irrigation and Power letter No., DW-1T1-29(78)
of the 15th January rgsa,

2
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——

The letter of the Government of India, Ministry of Irrigation
and Power No. DW-II-29 (78), dated the 17th September 1953,
included in addition the Sukhawa and the Vaitarna Projects. We did
not visit these works because the former has not yet been started
and the latter comprises a concrete dam executed through the
agency of contracts. We considered that adequate data will be
available from the projects visited, which were executed depart-
mentally. Appendix 1.2 gives the information about the contacts
made by the Committee.

1.04. InTERIM REPORT

The Committee prepared an Interim Report and participated
in the Bhakra Seminar from the 5th to 7Tth January, 1954. The Re-
port was discussed by the Sub-Commitiee No. 1 Earthwork and
equipment, which included in its personnel the Chairman and the
Member-Secretary of our Committee. The Commitiee now has the
advantage of having had the views of various Engineers at the Semi-
nar and had a free and frank discussion on all aspects covered in
the Sub-Committee’s Report. The Final Report incorporates or
amplifies some of the points as a result of these contacts.

The Committee was required to submit its report by the 10th of
December 1953, but in view of the fact that it did not start function-
ing until the fourth week of October and a month was required for
the visits to the projects and that some data called for from the vari-
ous projects was received late in December, it was forced to ask for
extension until the 15th February 1954,

1.05. ApprrroNal, WORK

By their letter No. DW-II1-29 (78) dated the 3rd December 1953,
the Ministry of Irrigation and Power asked the Committee to go into
the question of the scope of manufacturing the earth-moving equip-
ment in India. A report on this subject is being made separately.

1.06, Recorp or THE COMMITTEE
The record of the Committee’s work is filed in the Central
Water and Power Commission, Plant and Stores Branch.

The report is divided into four parts. The first is Introductory,
the second embodies the report, the third gives a summary arranged
in terms of reference and the fourth embodies the Appendices.

1.07. FoREWORD

The terms of reference to the Committee does not specify the.
type of construction plant for its study. Broadly, the plant can be
divided into two parts; (i) earth-moving machinery including rock

3
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drilling and excavating equipment, and (ii) concreting plant. We
are of the opinion that the concreting plant has to be specific for
each job, depending on job conditions and that there can be little
in common amongst various projects. Such factors, therefore, as
standardisation, working cost per plant hour, ratio of labour to plant,
etc., mentioned in the terms of reference, do not apply to the con-
creting plant. Therefore, we have limited our study to the earth-
moving and allied equiprnent. '

Moreaver, the time at the disposal of the Committee was so short
that it was considered advisable to concentrate on the earth-moving
machinery alone. This in itself presents a very large field and there
seems at present much variance on different projects.

The Committee had to face much difficulty in the collection of
data concerning the performance and cost of uvkeep of machinery.
The visit of the Committee coincided with the beginning of the
working season where the project staff was very busy. The statistics
required to evaluate the performance of various machines had to
be rather elaborate to allow studying from all aspects. The project
staffs naturally felt it a difficult task to supply us with the informa-
ticn called for and to the last date of submission of this report some
of the projects have not done so.

Another difficulty experienced was that no two projects main-
tained their data in the same manner. For a comparative assessment
of the data, it was necessary to have the statistics of all the projects
on a common basis. Every effort was made to collect the statistics
in the form in which they were considered to be most easily avail-
able. All the same, voluminous work was involved in reducing the
available records fo the desired form. We are grateful to the pro-
Jject staff for supplying the information.

We noticed that all projects have struggled against mnebulous
conditions of earlier records and have gradually evolved individual
patterns of record-keeping. On many projects the earlier data on
cost and machinery performance have not been assembled in a readi-
iy available form that aligns with the Jater records. Well-assembled
and continuous records were available for the Lower Bhavani and
Gangapur Dams. This was probably due to the continuity of person-
nel and policy and relatively small size of the jobs.,

The various forms and proforma recommended in this report
are worked out to incorporate information as complete as possible
f_or the most commonly used equipment on our projects. The statis-
tics for special plant will need to be developed separately to suit the

characteristics of each but they can follow fthe same general
pattern.

4
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We are aware that the secret of having reliable and up-to-date
statistics on projects lies in expecting a minimum of written work
without much computation. Execution of the work in hand is the
primary thought of all project staff and they should not be bothered
with avoidable table work. We have suggested various proforma
trying to bear in mind the fact that these must be filled in at each
stage, by a member of the staff as routine. No engineering computa-
tions should be involved.

The Committee has realised that it is easy to find fault but ser-
vice can be rendered to the projects only by constructive criticism.
It is our intention to avoid making adverse remarks about persons
or projects. Where names have been mentioned in the report, they
are used to substantiate the views expressed by the Committee as
based on observations.

The mechanisation of projects is a new sphere in which the
Indian Engineers are not yet fully oriented. It should be realised
that we are attempting to adopt 1953 techniques in this country with
a background which is 50 years behind the times in relation to coun-
tries that we try to follow. The entire approach is in a process of
evolution. Until 1948 there was scarcely any heavy earth-moving
equipment in India, whereas today there is approximately 40 crores
of rupees worth of machinery on our projects. It will necessarily
take time to train our administrative, technical and ministerial staff
to obtain high efficiency. in this new field. It is satisfying to record
that all concerned have realised this aspect and are trying out vari-
ous alternatives in an attempt to improve the situation. As a result
of our visit to various projects and the study of their statistics we con-
sider that although there is scope for improvement, the projects are
in as satisfactory a position by now as they can be expected to be
under existing circumstances, Efforts are being made in the right
direction to achieve better and lasting results. Implementation of the
recommendations in this report will further improve the situation.

The Government of India have taken a step in the right direc-
tion by wanting to consolidate the experience gained on various pro-
jects which have now been working for a few years. During this {ime,
our projects have undergone a difficult pioneering struggle at the
cost of considerable unproductive expenditure but have gained
valuable experience. We have analysed the various fields of project
activities and tried to consclidate the findings which, we hope, will
better performance of mechanised construction. We feel, that a short
visit and a single review will have only a limited result. We have
recommended that the C. W. & P. C. should extend its activities to
carry forward this work to the sphere of Machinery and Spare parts,
Technical manpower and Cost Accounting,
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We have avoided reiterating such aspects of the Construction
Engineering as can be studied from the books and articles except
mn so far as we felt that some of them required {o be high-lighted.
We have added instead a bibliography in Appendix 1.3 listing the
available literature on the subject.
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CHAPTER TWO

PLANT PLANNING

2.01. ProjecT DEsieN

The importance of working out the details of a project properly
has been stressed over and over again. An elaboration of this point
is outside the scope of this report.

The design engineer must realise, the conditions under which the
best performance of machines can be obtained and should evolve his
design accordingly. ¥or example, a few construction berms, on an
earth dam, can cut down the cost of transport. The adoption of a
material of construction which can be more easily handled by the
available equipment, instead of specifying another material which
may be more difficult to excavate or transport with the main bulk
equipment can reduce the cost. The dimensions of the width of the cut
off trenches and the tops of earth dams are often guided, amongst
other factors, by that required for movement of transport. The slopes
and gradients should be specified bearing in mind the type of
machinery with which the earthwork will be done. The size, thick-
ness and specifications of stone rip-rap will be guided by the method
of construction and the equipment used.

(_ Often enough, the preliminary design has to be worked out
before deciding upon the type of equipment. But there should be no
hesitation to revise it as soon as construction plant is finalised, It
may be stated as a general rule that well-planned working areas
will give ultimate economy, although it may mean some extra cost ;
because the performance of machines will be much better.

2.02. Stupy oF MATERIALS

A more detailed study of the construction materials is neces-
sary for mechanised construction, than has been customary on our
earlier projects planned for construction by manual labour. Whereas
manual labour is adaptable for working under varying conditions,
machines are designed to operate best in particular type of materi
This can be best explained by a few examples. If the excavation
is in hard material, a small excavator will not suit. Similarly, in
highly plastic clays with high moisture content ,scapers will
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give more trouble than bottom dumps. An elevating loader can
be selected as suitable if the soil does not contain boulders. The na-
tural moisture content in the borrow pits is often a decisive faclor
in the selection of the type of the equipment. The topogra-
phical and the sub-soil survey of the materials in the borrow pit
have an important bearing on the selection of the type of excavat-
ing and transporting equipment. (We are of the opinion that ade-
quate attention is not paid to these aspects. This is partly .due to
inadequate acquaintance with the engineering properties of so‘xls, and
‘partly due to lack of knowledge of the design features of equipment.

2,03. SCHEDULE OF QUANTITIES

Schedules of quantities are worked out on the projects, but
they are often defined inadequately to work out plant planning)
They must specify the leads and lifts for various categories of
materials and the quantities involved for the different leads and
lifts. It is not adequate to state “lead within 2 miles”, which is
often done in contract schedules. The selection of the equipment
will depend upon the quantities of earthwork to be done within
the various groups of leads and lifts. If it is a canal construction
job, most of which is excavation within a lead of 100 to 200 ft. and
a lift of 10 to 40 ft., the principal invesiment would be on draglines
with a few transport units to take care of the relatively small
quantities for embankments requiring short leads. Every borrow pit
must be clearly defined, the position of dumping specified and
sequence for items of work indicated before the plant requirement
1s determined. /A lack of definite data in regard to this will lead to
wasteful expenditure in plant planning,

The necessity of working out similar details for the foundation
works cannot be over-emphasised."Many jobs are held up because
suitable equipment for use in foundation work is not available.
Deterioration of production from other equipment and consequent
rise in the overall cost follow. It is wise to plan the equipment for
the foundation work accurately and to provide for it slightly on the
liberal side.

2.04. SELECTION OF EQUIPMENT

Plant planning for a project, should be done with the same care
and attention to details as the rest of the project. It should be done
by an engineer who has specialised knowledge of the characteristics
of the types and makes of equipment, with reference to their opera-
tioh under the various working conditions existing on a project. The
specialist should know how to interpret and modify the operational
and performance data, furnished by the makers of equipment, for

10
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realistic application to the Indian conditions. Plant planning, espe-
cially for earth-moving, is a specialised subject on which a number
of reference books are written. We have attended a bibliography
in Appendix 1.3.

The main principles in plant planning for a particular project
are the following:

(1) To have a minimum number of types of equipment and to
select such types as will be suitable for the majority of
the items of work.

(2) To have a minimum number of sizes in each type of equip-
ment as will match satisfactorily with the other equipment
in the group and be small enough so as to have an ade-
quate number of them which will safeguard against risk
of dislocation of work when some of the machines go sick
—50% of sickness is not unusual on our projecis.

(3) To have the same make of machines, and the same make of
power units on the machines as far as practicable.

(4) To ensure about 70% life utilization of the equipment. One
hundred per cent life utilization is impracticable as it does
not afford. adequate safeguard against dislocation of work
due to large number of machines that will be sick to-
wards the end of the project. Twenty-five per cent residual
life should be considered as normal. This can be utilised
along with some new equipment on other jobs.

{5) To avoid over-mechanisation of a project under Indian
conditions. Certain items of work are best done by normal
labour with the help of a few simple machines.

{6) To adopt realistic value for “pay load” per trip, in relation
to the type of soil and the compaction standards.

(7) To recognise multi-shift working as essential to achieve
satisfactory utilization of equipment per year.

(8) To provide adequate flood lighting to make efficient shift
operation possible.

{9) To plan the haul roads for efficient working and easy main-
tenance.

(10) To provide adequately for ancillary equipment necessary
for efficient working.

(11) To recognise the necessity for payment of an incentive
wage based on outturn over a basic minimum.

(12) To adopt a realistic figure for “productive time” factor.
11
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The ‘G0-minute hour’ is rarely realistic. *Shri Kanwar Szain
quotes the following table from a study of the Joint Com-
mittee Report of Highway Research Board and Public Roads
Administration of the U.S.A. It does not make a pleasant
reading even for an advanced couniry like U.S.A. It is more
realistic fo assume somewhat lower figures for India, taking
into account the inadequate resources of technical personnel
and the long pipe line involved in getting spares,

Percentage of Total Available Time

Crawler Tractor Wheel Tractor Power Euclid Avg. of all
Towed Scraper Scraper Shovel  Loader equipment

Range Avg. Range Avg. Range  Avg. Range Avg.

Total working time . . 100 100 00 100 100 100 100 10O
Major delays {over 15 min.) . 1466 37 2885 65 4—8o 42 39 46
Net available work-time - 84—86 63 15—72 35 20—g6 58 61 54
Minor delays (15 min.) . 3;-12 4 g—Iz 7 5—42 21 15 12
Actual productive tim= . . 31—38 59 12—61 28 14—~ 37 46 43

2.05. ALTERNATIVE PLANS

Before deciding upon the final plan, various alternative plant
planning will have to be worked out in sufficient detail to study
comparative cost, production and other features of each plan. A

typical case is worked out by {F. Girsperger which we recommend
for study.

2.06. MaNacEMENT Facror

The planning engineer will have to make some assumptions for
the management factor affecting the job set-up to work the plant
availability and operational efficiency, such as (a) the availability of
adequate repairs facilities, (b) availability of spare parts as indicated
by stock limits, (c) realistic wage scales of staff, (d) existence of
housing and other amenities to the operators and technicians, (e)
structure of executive and staff organisation, (f) prevalence of in-
centive wage scales, (g) grant of adequate powers to officers for"
local purchase of parts and engineering stores in emergencies, etc.
These basic assumptions, should be clearly stated in the plan. It
often happens that even when the plant planning is done carefully
the underlying and implied assumptions are not adhered to during

*Hand-Book of Earth-moving Machinery, C. B. 1., New Delhi.

tGeneral principles governing the selection of earth-handling and moving machinery”
Hand-book of én't.h-moving Machinery, C.B.L, New Delbi. ng and moving inery
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execution and the engineer’s planning is blamed ‘as unsuitable, It
will be a step in the right direction to assess the value of the depar-.
tures from the assumptions, such as those defined above, and to bring
out the financial implications. The administrations dealing with the
project should be cautioned, emphatically, that these are basic data
for the plan and that they cannot be modified without affecting the
entire plan. To quote a simple example, the strength of equipment,
costs and production targets will need revision, if the administra-
tion does not accept the incentive wage system adopted in the plan
for estimating the outturn.

2.07, EquipMenT Poor

Our study covered mostly the larger projects and concentrated
vrganisations designed to take care of the eguipment. We are aware
of a large amount of costly construction equipment, diffused through-
out the States, with no specialised organisation to mainfain it. We
recommend that Staies should make lists of a.l these machines
and form organisations for care and maintenance of them, and for-
hiring them out on-jobs. The purchase of construction equipment.
for minor jobs is diffused. So the attention of the States is not yet
drawn to the necessity for such organisations. Investment on equip--
ment will be on an increase in the future and the earlier a positive-
planning in this direction is done the better will it be. The organi.
sation can also hold the central pool of spare parts for all the com-
monly used equipment on the project. The Bombay State has esta-
blished such an organisation for spares for their major Irrigation
Projects, We recommend this idea to other States.

On completion of a Major Project, a number of items of equip-
ment with residual life of 25 per cent, and over an overhauled and
re-conditioned in a satisfactory manner will become available, Along
with these, major and field repair and servicing equipment and train-
ed and experienced personnel will also be available, as well as the
residual stock of spare parts.

The States concerned, to some extent, may absorb these. But
the bulk of these can only be utilised by transfer to other projects
ouiside the_ States. Surveys and fixations of value for these items of
equipment are preliminary to such transfers. These can be best done
by the C. W. & P, C. through a suitable organisation, when such
help is required by the States.

In para. 7.08 we have recommended the formation of a parts.
co-ordinating an scaling organisation under C. W. & P. C. Such an
organisation, in our opinion, should be immediately formed. It
should be supervised by an.experienced man from the UK. or U.S.A.

13
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' with adequate experience of parts scaling and construction equip-
" ment. Most of the equipment on our projects have now reached a
stage of their life, when major repairs have to be carried out.
Technical advice in this connection from the aspecis of dis-propor-
tionate cost, non-standards, obsolescence, unsuitability, etc, has to
be made available to the projects. The services of the plant engineer
can be utilised for this purpose and also for the survey and fixation
of price for plant approved for transfer by the project.

. As regards the scheme for creation of a ceniral pool for construec-
tion machinery, it does not appear to be practicable for the centre
to go beyond the work of co-ordination and channelising the move-
ment of plant from one project to another. The equipment will have
to be stored and looked after by owning project till its transfer or
disposal by sale to the public.

2.08. STANDARDISATION

We think that the importance of standardisation of a few well-
tried items of construction equipment is well recognised, both from
the technical and economical points of.view. The absence of a mas-
ter plan for plant planning is surpassed, on many of the projects,
oniy by the indecisive mind as to the types, makes, and sizes of
equipment to purchase. Piece-meal purchases are made of equip-
ment, which often have not matched with the previously acquired
plant. A summary of the plant population on the projects, studied
by us, is given in the Appendix 3.1, which shows the very unsatis-
factory position existing at present. . With so much of indecisive
planning, it is impossible to expect a high standard of performance,

2.09. Factors CONTRIBUTING T0 UNSATISFACTORY STATE AT PRESENT

The factors that contributed fo the present state of affairs on
the projects appear to be:

(1) blind application of the principle of calling for tenders
against vague, general and descriptive specifications and
accepting the lowest tender ;

(2) giving undue importance to sales literature and sale talk
and succumbing to the speculative urge to try new makes
of equipment, in the hope of finding better ones ;

(3) restricted finance, necessitating piece-meal purchases and

the risk of lapse of purchase allotment bringing on “panic”
purchases.

. Tl_'le first two conditions should be controlled by a careful selec-
t1qn of equipment from rigid standardisation, and the last one by
suitable modifications to the procedure of yearly finanical allotments
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to the project. We understand that the question of non-lapsable grant
for River Valley Projects is under active consideration of the Gov-
ernment. ,

There was yet another factor, the conditions of scarcity and
non-availability of equipment which followed the World War II and
the Government stock piling in the States. This factor affected the
projects that were started during the years 1948-50, but it no longer
exists.

The arguments in support of non-standardised purchases appear
to be:

(1) standardisation introduces conditions of monopoly; and

(2) prevents a wider distribution of the benefits of Government
patronage to commerce,

Of these arguments, the first is academic and not real. To the
foreign manufacturer, the Indian demands from a tiny proporeion of
the global demands. As regards the Indian Distributors, there is
scope for examination of their price structure by the Central Pur-
chasing Organisation, which should afford adequaie safeguard
against monopolistic prices. As regards the second, it is out-weighed
by the considerable loss of efficiency and economy that is being
caused by the absence of standardisation with reference to the opera-

tion and maintenance of equipment on the projects.

2.10. EFFects oF NON-STANDARDISATION

The purchase decisions on capifal equipment are not co-
ordinated with the plans of the project engineer with the result
that he is loaded with equipment which does not fit his organisation
or job requirements. The policy of purchasing on the lowest tenders
can be sound if the specifications of the commodity can be written
down in exact terms, still making them general ensugh to invite
competition. This is almost impossible in the earth-moving field
where the design of the various assemblies, their mettalurgy, and
intricate processing details are of paramount importance. JTo the best
of our judgement, there is only one sound way of specifying a satis-
factory piece of equipment for purchase, and that is to mention
makes, size and type of equipment required. To retain the element
of competition, more than one make can be mentioned but it is im-
possible at present to limit the tenders to the desired makes and
sizes by noting general specifications on the purchase enquiry,

Then again the initial purchase is weighed separately from the
after-sales-service. It is not adequately realised that the purchase
of a piece of equipment is only the beginning of t{rade relations with
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the firm selling the equipment and that its performance will depend
not only on the quality of the machine but on the capacity of the
firm to service it throughout its life. It is not appreciated that the
purchase of equipment implies an unsigned coniract for over half the
value of the equipment in spare parts which will be required during
the life-of the machine. A purchase contract based on a partial pie-
ture as shown by the initial cost alone without evaluation of the
future commitments is evidently a faulty approach. When a pro-
ject buys equipment it also buys the after-sales-service and the spare
parts facilities available in India. The two cannot be severed from
each other, It is unsound, therefore, to buy equipment from firms
who have “an agency and nothing more”.

It is impossible to expect firms to have efficient after-sales-ser-
vice and an adequately stocked spare parts depot when they represent
equipment of small population in India. It is further impossible at
our infant-stage of industrialisation to find technicians who are well
qualified to take care of the large variety of highly intricate modern
machines. If the range can be limited, the firms as well as the
technicians will have a better opportunity to look after the machines.

The want of standardisation on few satisfactory makes of
equipment serviced by capable firms in India, has to our mind, con-
tributed largely to the unsatisfactory position obtaining ai present
on most of our projects. This fact found unanimous support by the
engineers at the Bhakra Seminar. We cannot do better than reiterate
that if one project buys most of its equipment in one make and stan-
dardises on sizes the Indian technicians can give a far more satis-
factory standard of performance.

2.11. STANDARDISATION OF Power URITS

We further consider that the standardisation of the power units
should be given adequate weight in plant planning. Advantage of
option in power unmits should be taken and equipment should be
purchased to have, as far as possible, the same makes of engine. The
makes of engines on many of the static units, e.g., power generators,
crushers, pumps, etc., should also align, as far as possible, with the
bulk of engine makes even at a slightly increased initial cost’

2.12, Omitted

2.13. STANDARDISATION ON Sizes

. We_a f'urther suggest that, in plant planning for mechanised pro-
Jects, it is not desirable to go into the range of small equipment
because large equipment is sturdier and the jobs that suit small
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equipment can better be done by manual labour. We suggest that
under the category of Crawler Tractors sizes not less than 80
drawbar H.P. should be used. Under excavators, we recommend 1%,
2% and 3% yard sizes. Still larger sizes may be required on special
jobs. The Bottom and Rear Dumpers should not be smaller than
G cu. yds. struck capacity. The Scrapers should be 12 cu. yds. struck
minimum, the Graders 70 B.H.P. minimum and the Compressor
215 efm. minimum)
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CHAPTER THREE

ADMINISTRATION

3.01. FacTtors CONTROLLING PROJECT EFFICTENCY

\There are two sets of factors which control the efficiency of any
project, namely the job factor and the management factor..The job
factor is beyond our control having to do with topography, weather
conditions and job specifications which sometimes make it neces-
sary to handle the work in an otherwise than economical manner
The second or management factor consists of :

(1) planning and administering the job ;
(2) selection, training and direction of personnel ; and
(3) selection, care and repair of equipment.

Point (1) will be considered here, (2) is considered in Chapfer
Four, and (3) is to be covered in Chapters Two, Five and Six.

3.02. PLANNING AND ADMINISTRATION

Planning for a particular job can only be done in the light of
actual information about the job concerned. However, all projects
nave certain facets which must be considered and more or less
standard concept of administration can be suggested. The principal
variable will be the size.

3.03. DeLEGATION OF AUTHORITY

It is very difficult for any one man to handle the detail neces-
sary to the administraiion of large endeavour. To do so adequately
it becomes necessary for him to delegate his authority. One of the
greatest difficulties with administration in India today is that exe-
cutives are reluctant to delegate authority in the proper manner.
They are reluctant for three reasons :

(a) their subordinates are improperly trained or qualified ;

(b) they do not trust their subordinates; and

{c) government regulations do not allow for enough delegation
of authority.
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In the first instance, the executives should train their subordi-
nates; in the second, subordinates who cannot be trusted should be
replaced ; in the third, regulations must be reformed to allow this
proper delegation of authority where it is necessary. The method
‘of domng this in use by 2all large armies and industrial organisations
in the world today is known as a line and staff organisation.

3.04. LINE AND STAFF ORGANISATION

This type of organisation will be better understood if we think
in terms of army organisafion. The Infantry are a line organisafion
and are backed up by such staff organisations as Quartermaster
Corps, etc. On construction the same concept is true. The people who
do the actual work are the line organisation and are backed up by
such staff sections as finance. cost accounting, personnel, supply,
ete. : ’

3.05. Co-OPERATION IN ADMINISTRATION

The total efficiency of such an organisation depends on proper
co-operation between sections and proper integration of functions
of sections. : Frequent staff conferences at the different levels must
be held to keep the personnel informed and to integrate the work of
different sections. Friction and lack of co-operation between sec-
tions do great damage and cannot be allowed.

3.06. SuccESTED QORGANISATION

A suggested organisation for large multi-purpose projects is
outlined in Chart I and the accompanying analysis. This is for a very
large project. The organisation for smaller projects would be simi-
lar with some sections or units left out and with the functions of
some combined.

3.07. Cuart I as A CoNcEPT OF ORGANISATION

It must be understood that/this chart is not offered as an actual
chart for a project. It is not. It is offered as an attempt to indicate
proper lines of thinking about efficient organisation and adminis-
tration. The particular idea, we are most interested in ‘conveying, is
the line and staff concept. Before analysing Chart I, certain factors
should be noted which may make the analysis simpler for the reader.

3.08. VariatioN N ProJEcT ORGANISATION

The present administration of the various projects visited or
the recent tour of this Committee differed a great deal in their
organisation. When this was discussed and an attempt was made to
find reasons for the difference, the conclusion was reached that the
administrations were the result of trying to apply the Indian P.W.D.
system and grades of service to the projects.

19
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3.09. Existée P.W.D. ORGANISATION
The present Indian P.W.D. system as listed is as follows :
P.W.D. Grades of Services
. Secretary . . . . Civil Service Man.

. Chief Engineer I. S.E,, or Class I  Pay 1,700 to 2,000.
One for each or a group of subjects
in one State.

—

I=

. Superintending Engineer . . 1,300 to 1,700
Zonal or subjectwise, About 4 to 6
of these would Tazke a Chief’s
charge. Two Chicls may have
overlapping jurisdiction on one

S. E.

[

. Executive Engineers, Class 1 or
I.LS.E. . . . . 500 t0 1,000
Zonal or projectwise. About 4 to 6
of these make an™ S, E’s charge.
One Zonal E. E. may be respon-
sible to more than one S. E.

ga

Assisted by Personal Assistant 250 10 600 usually Class IT or Junior Class,
one man.

Divisional Accountant. A, G.>s representative 150 to 300 is equivalent
in rank to Sub-Divisional Officer.

5- Sub-Divisional Officer. . . 250 to 6oo
Class IT Service . . . 4 to 6 of these make a Divisional
charge.

Assisted by {a) Senior Accounts and Office Clerk.
(b} One Overseer.

6. Overseer and Supervisor Class III 76 to 200
Subordinate  Service (Non-
gazetied). Clerks, Mistries, Technicians.

3.10. P.W.D. System’s ORIGINAL PURPOSE

The above system is excellent for the purpose for which it was
developed, i.e, the building and maintenance of public works such
as public buildings, roads, water system, etc. However, it was de-
veloped chiefly for use with coniraci manual labour and it is not
applicable to large multi-purpose projects to be built by Govern-
ment forces using large amount of machinery.

Nove~—Itern § usualiy a diplowna holder in Engincering (short course of th cars).
Rest have to be Graduate of Engincering. g ¢ of three years)
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3.11. DESIGNATION USED IN CHART I

You will find on inspection of Chart I that very few of the
titles used are in use in India. Tt will also be found that more
grades of service are necessary to set up such an organisalion. The
titles used and positions described are the result of experience with
the Bureau of Reclamation in the U.S.A. The organisation shown
is somewhat similar to the one in use at Grand Coulee Dam at the
time when the U.S.B.R. was doing all the work with Government
forces

3.12. ORGANISATION AND THE FINANCIAL -ADVISER

Please note that no place is shown on this chart for a Financial
Adviser. It is our feeling that Financial Advisers are unnecessary on
these projects. Funds are alloted to the projects for use in construc-
tion; the only people qualified to pass on the use of these funds are
the engineers responsible for the construction. Dr. Sudhir Sen*
writes “a financial expert advises on proper spending, his function is
positive. He checks, but does not checkmate; he vests, but does not
veto, for he knows that jobs are done by wise expenditure, not by
withholding it”. If the Financial Advisers would operate or the lines
set in the above quotation, there would be no difficully. Unfortu-
nately they pgenerally do not, and since féew of them have any
mechanical background or construction experience, they are more
often hinderances than aids.

This is not to be misunderstood ; the executives responsible for
funds on a project must stand behind and be responsible for the
correct handling of the allotments. Periodic audits are necessary
and must be conducted to ensure honesty and efficiency.

3.13. LismuraTions oF CHART I
It is necessary to note that staff is suggested only as to iype and
placement in the organisation.tThe number of personnel! employed
is determined by the size of the project and must be held te a mini-
mum as far as possible. The numbers above the upper lefi-hana
corners of the boxes on the chart refer to paragraphs in the analysis,

3.14. CuaRT oF ORGANISATION
(See opposite.)

3.15. AwarLysis oF CHart [

I. Project Manager

This is a ‘fully qualified engineer responsible for the manage-
ment and construction of the project as a whole. He is the final autho-
rity on policy and construction as far as the project is concerned. His

#*“The Future of Publlc Ceorporation™ by Dr. Sudhir Sen. This is recommendvd reading
for persons intercsted in the matters concerned iu Chapters Three and Four of this Report.
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headquarters are at the project. His selection will be a matter for
the State Government or the Control Board involved in a construe-
tion project. On the very large projects, he should be a man of
recognised reputation. Staffi—Personal Secretary and Stenographer.

2 Administrative Officer

This position is the top position in the administration of the
project. The Administrative Officer is in charge of personnel, pro-
grammes, finance and accounting. As such, he must have adequate
background in the handling of large amounits of money and large
groups of personnel. He is not necessarily an engineer. He is a busi-
nessman. All important correspondence on matters of policy will go
through his hand. Staff—Personal Secretary and Stenographer.

2.1. Personnel Qfficer

This officer is head of the Personnel Section and works directly
under the A.Q. and is responsible for recruiting, training and main-
taining constructive work relationship viz.,, project personnel. A
gocd Personnel Officer is familiar with the project work and quali-
fications of people necessary to fill all positions on the project. In
connection with the maintaining constructive work relationship with
personnel, it is necessary that he disseminates information to the
Supervisory personnel on the project regarding correct supervisory
conduct and project policy in general. In the Personnel Section,
complete records are kept of all personnel employed, promoted and
released, Staff consists of Jab Analysts, evaluation, personnel clerks,
filing clerks and typists. See Chapter Four.

2.2, Programmes Officer

This officer is head of the Programmes Section and works under
the direction of the A.O. The responsibilities of the Programmes
Section are to prepare the budget for the projected programme as
determined by conferences of the following projects officers:—

(1) Project Manager.

(ii) Administrative Officer.

(ii1) Assistant Project Manager.
(iv) Construction Engineer.

(v) Programmes Officer.

The Programmes Officer budgets money as per the programme
determined. If his budget is sanctioned, the programme is carried
forth against this line. If his budget is increased, the programme
is expanded and if his budget is decreased, the programme is cur-
tailed. During the conduct of the programme the Programmes
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Officer collects actual figures of expenditures for labour and material
and is responsible for holding the work of the project within the
limits of the budget allotted, He must also make sure that special
allotments of money are used for the purpose for which they have
been sanctioned. Staff consists of statisticians, accountants, engi-
neers, and suitable office personnel,

2.3. Finance Officer

This Officer is in charge of the Finance Section and is respon-
sible to the Administrative Officer. He is primarily a Chartered
Accountant and is responsible for sub-sections as follows:—

2.3.1. Cost Accounting—This is an engineering function headed
by a costing engineer. His function is to set up accounting system for
the project and to deterrnine how accounts and specifications shall
be sub-divided in order that control of cost shall be attained. See
Chapter Eight.

2.3.2. Time-keeping—This section is under the charge of Chief
Time-keeper. The duties of the sub-section are to make pay bills,
muster-rolls for'each month for all personnel on the project. Must
collect all labour costs including supervisory labour against various
accounts and furnish this record to the Programmes Officer for his
information periodically.

2.3.3. Accounting (Actuals)—The duties are to collect costs of
izbour, materials and miscellaneous.

2.3.4. Disbursement—This officer is a cashier in charge of paying
pay bills and muster-rolls and pays for all materials and services
received by the Project.

2.4. Chief Clerk (Sub-Section)—Correspondence and Filing

This man is head of the correspondence and filing section. This
is primarily an office function, The main duties of the Chief Clerk
are to see that records and correspondence are properly filed and
all mail received on the project is promptly delivered to the proper
addressees. '

24.1. Mail Room—All correspondence of the project is deli-
vered to this place and from here is delivered, by project messen-
zers. to the proper office or personnel.

242. Filing Sub-Section—All records and correspondence
are kept properly filed to be immediately available, when necessary.

23



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

3. Assistant Project Manager

This officer is directly responsible to the Project Manager and
acts in his stead when the Project Manager is not available. This
man should be fully qualified as construction engineer. The follow-

ing sub-sections and personnel of the project are responsible to
him:

3.1. Safety Engineer

This officer is responsible for safe practices throughout the pro-
ject including the training of personnel as regards safe practices, pro-
viding of adequate first aid stations and if necessary hospital facili-
ties. He is responsible for giving personnel physical tests to deter-
mine their fitness for their projected employment.

3.2. Property Management Officer

He is the head of the Property Management Section and is
directly responsible to the Assistant Project Manager. The title is
descriptive of the function which is the management of the project
property. He should be a man with manifold experience in opera-
tion and handling of equipment. An engineering degree is not neces-
sary for this position. He is responsible for procurement and storage
of all materials used on the project and is responsible for the pur-
chase, maintenance and utilisation of all equipment and spare parts
used on the project. The following sub-sections work under him:

3.21. Procurement Officer—He is in charge of the procurement
sub-section and takes action on all purchase and procurement orders
and requisitions for the whole project, getting quotations, issuing
purchase orders and expediting procurement,

3.2.2. Scaling Engineer—This man works under the direction
of the Property Management Officer and his duty is to originate
and review purchase requisitions for materials, stores and spare
parts. The facts he has to consider in reviewing are (a) adequacy
of the requisitions as regards quantity, (b) adequacy of the requi-
sition considering the requirements of the project and (¢) he must
make sure that stores and spare parts are adequately stocked with-
out being overstocked. See Chapter Seven and Appendix 7.

3.2.3. Stores Officer—This Officer is head of the stores sub-
section and is responsible to the Property Management Officer. He
is in charge of all stock-keeping on the project and of all office
records for materials intended for the project works. He will have
a staff of approximately 20 clerks for recording and receiving reports,
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pricing indents and taking care of disposa. records. The following
stores are under his charge :

3.2.3.1. Miscellaneous Stores including all general hardware,
paints, ete,

3.2.3.2. Spare Parts Store including all parts for equipment and
tyres ete.

3.2.3.3. Assigned Stores including all stores purchased against
the particular specifications for use in the construction of
some phase of the project work. Under this come, cement,
fabricated sections for gates, turbines parts ete.

3.2.4. Materials- Engineer—Assigned materials sub-section. This
is a parallel position to the Scaling Engineer but where the Scaling
Engineer is concerned with spare parts and general hardware, the
Materials Engineer is concerned with bills of material for particular
work as determined from design specifications furnished by the Office
Engineer.

3.3. City Manager

This officer is responsible for the management and facilities of
the construction fown, If rents are to be collected or any fees are
charged for amenities the billing is done through his office although
paymenis are made to the Cashier who works for the Finance Officer,

3.4. Security Officer
Security Section. He is the head of the Security Section and as

such is responsible for the security of the project including public
relation functions and physical security as regards theft or pilferage.

3.4.1. Public Relations Officer—He 1is. the head of the Public
Relations Section. He is responsible to see that articles for
publication stemming from the personnel of the project are suitable.
{f radio broadcasts or movie pictures are to be made concerning the
project he will guide the making of the broadcast or the film.

3.4.2. Captain of the Guards—Ie is in charge of and responsible
for the guide and guard force.

4. Construction Engineer

This man is in complete charge of construction on the project
and is responsible directly to the Project Manager. He should be a
well qualified engineer with manifold experience of project construc-
tion.
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4. 1. Equipment Specialist

This man is the head of the equipment unit and is responsible
for all tools and plant used on construction from the standpoint of
accountability. All requisitions for general hardware and spare parts,
that originate from the Consiruction Directorate, are reviewed in his
office before going to the Scaling Engineer, Material Engineer or the
Procurement Officer. He is to inspect and insist on proper main-
tenance of all equipment, tools and plant in the Construction Direc-
torate. The following sub-units are responsible to him:

4.1.1. Civil and Structural Tool Room—All iools and plani are
kept, maintained and issued for daily use and are returned at the
end of the period used.

412 E. & M. Tool Room—All tools and plant for the E. & M.
Section are kept, maintained and issued for da11y use and returned
at the end of the period used.

413 E. & M. Workshops Tool Room—All tools and plant for
the Workshops are kept, maintained and issued for daily use.

4.2. Chief Engineer, Civil and Structural Section

This man is a qualified Civil Engineer and is directly responsi-
ble to the Construction Engineer for all civil engineering and ins-
pection done locally on the project. The following sections are res-
ponsible to him :-

421. Civil and Structural Field Engineer—This man is a quali-
fied Civil Engineer and is responsible directly to the Chief Engineer,
C. & S. Section. The following units are responsible to him:

421.1. sSURVEY UNIT-—-As the name implies, this unit is to make
all local surveys in connection with the temporary construc-
tion facilities.

421.2. LOCATION AND CONTROL UNIT—This is a survey section
which makes all surveys in connection with the basic design
for the project including embankment measurements ete.

4.2.2, Civil Structural Field Inspection—The head of this sub-
section is a gqualified Civil Engineer and is responsible to the Chief
Engineer, C. & S. He is in charge of all C. & S. inspections. The
following units are directed by him :

4.2.2.1. Concrete Control including Concrete Laboratory Unit.

4.2.2.2. Earthwork Control Unit including Earthwork involved
in the Dam Construction.

Note.—The above two units are generally headquartered to gether and the same
lzhoratory facilities are available to both,
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4.2.2.3. STRUCTURAL INSPECTION UNIT—AS the name implies, this
man 1s responsible for the inspection of all structures, ie.,
veinforcement of steel, painting, ete.

4._2.3. Construction Superintendent and C. & S. Force—This
man 1s not necessarily a qualified engineer but a man with large
practical experience in concrete structural works on the projects.
He is in charge of all C.& S. labour force and is directly responsible
to the Chief Engineer, C. & S. Section. The following units fall under
his eontrol :

4.2.3.1. General Foreman, Carpenters.

42.3.2. General Foreman, Diamond Drilling.
423.3. General Foreman, Painters.

4234. General Foreman, Concrete, including.
4.2.3.4.1. Aggregate plant and quarries ;
4.2.3.4.2. Mixing Plant ;

4.2.3.4.3. Placing of concrete ; and

42344, Grouting.

4.3. Officer Engineer

This man is directly responsible to the Construction Engineer.
He has mixed staff of engineers including Civil, Electrical and Mecha-
nical and a number of draftsmen. It is his responsibility to take
the basic design furnished for the project and furnish detail blue-
prints to the C.& S. Section and E. & M. Section. All local designs
are done in this office. Lists for materials necessary to complete
structures and/or any operations of project work are made up in
this office and sent to the Materials Engineer for his action.

4.4. Chief Engineer, E. & M. Section

This man is a qualified E.& M. Engineer and is responsible
directly to the Construction Engineer. He is in charge of ali field
E. & M. engineering and inspections. The following sub-sections and
units are under his control :

441. E. & M. Field Inspection—This is headed by the Chief Ins-
pector, E. & M. He is a qualified E. & M. Engineer and is in
charge of all field engineering and inspection so far as E, & M. ins-
tallations are concerned.

44.1.1. ELECTRICAL INSPECTION—The personnel of this unit do the
inspection of all the electrical installations and make the
progress reports. It is their responsibility to see that all
electrical installations are in accordance with the basic
designs furnished by the Office Engineer.
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44.1.2. MECHANICAL INSPECTION-—The personnel of this unit do the
inspection of all the mechanical installations and make the
progress reports. It is their responsibility to see that all the
mechanical installations are in accordance with the basic
designs furnished by the Office Engineer.

4421 ELECTRICAL ENGINEERING—This unit is headed by a qua-
lified Electrical Engineer. His duties are to check the elec-
trical installations and re-design, when necessary.

4429 MECHANICAL ENGINEERING—This -unit is headed by a qua-
lified Mechanical Engineer and his duties are to check the
mechanical installations and re-design, when necessary,

44 3. Blaster Mechanic—This man is in charge of all E. & M.

installations, Force Account and labour and is not necessarily a
qualified engineer but is a man of manifold experience in handling
labour for E. & M. construction work. He is directly responsible to
the Chief Engineer, E. & M. Section. The following sub-sections fall
under his control.
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4431. General Foreman, Pipe and Pumping.
4432 General Foreman, Workshops.

The following five workshops are under him:
44.3.2.1. Mechanical Workshop.

44322, Welding Workshop.

4.43.2.3. Blacksmith Workshop.

4.4.3.2.4. Sheetmetal Workshop.

4,4.3.25. Foundry Workshop.

4433 GENERAL FOREMAN, MATERIALS HANDLING.—This man is

responsible to the Master Mechanic and the following units
fall under his direction:

443.3.1. Truck Drivers.

44.3.3.2. Riggersreinforcing steel—structural steel.
4.4.3.3.3. Sandblasting-labour.

4.4.3.3.4. Crane Operators.

4.4.3.4. GENERAL FOREMAN ELECTRICAL—The following units fall
under his direction :

44.3.41. Temporary construction and maintenance.
44342, Control Wiring.

44343, Cable and conduit.
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4.4.3.5. GENERAL FOREMAN, ELECTRICAL, HIGH VOLTAGE—This man
is responsible to the Master Mechanic and the following
units are under him:

4.4.3.5.1. Temporary construction.
4.4.3.5.2. Line and Switchyard construction.
4.4.3.5.3. Breaker and transformer erection.

4,4.3.6. GENERAL FORMAN, AUTOMOTIVE AND HEAVY EQUIPMENT—
This man is directly under the Master Mechanic and the
following units work under him:

4.4.3.6.1. Automotive shop.
4.4.3.6.2. Heavy-equipment shop.
44.3.6.3. Field repair crews.

4.4.3.6.4. Operators-shovels, tractors and earth-movers.
4.4.3.6.5. Lubrications.

4.4.3.6.6. Body and Fender shop.

3.16. Copirying ofF FUNCTIONS

As mentioned before, the organisation is similar one used by the
Bureau of Reclamation in the U.S.A. It should be understood that
all routine procedures and forms to be used by the different sec-
tions are codified in the Bureau of Reclamation Manual. All deci-
sions are made in compliance with the Manual, but they are made
by the officer concerned on the project. In other words. the Manual
i5 given as guide, but project officers are responsible to the Project
Manager who in turn is responsible to the Government for adher-
ence to the Manual.

3.17. Cobirication NECESSARY IN INDI1a

The lack of codification of procedures and forms is the greatest
difficulty in project organisation and administration in India. The
three Directorates recommended by this Committee (Equipment and
Parts PFlanning, Personnel and Training and Cost-accounting), if
established. should have as their primary function the codification of
procedures, forms and records. This would uliimately bring about
the assembly of a manual of procedures.

3.18. FmanciaL Limit oF MeEcHaNISED P.W.D, CHaRGES

We feel that although a normal Divisional charge in P.W.D.
should be able to handle project works through contracts to the
extent of about Rs. 40 lakhs per year mechanised departmental work
should be limited to about 25 lakhs. If more is attempted it will
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result in inadequate control and higher costs, causing in overall un-
economical performance. We further think that the strength of such

a Division should be about 1-5 times the normally accepted stand-
dards for Divisions.

3.19. ProPER PLACEMENT OF AUTHORITY

Regarding the mechanised organisations, we felt that inade-
quate attention is paid to a proper set-up in most of our projects and
that the importance of a high standard of control on machines is not
appreciated. Over half the expenditure on even a modestly mecha-
nised project is through machines. The machines and their supervi-
sing staff are placed as tools in the hands of Civil Engineering
Officers who do not have adequate knowledge of the technique and
performance of equipment. We do not advocate independent charge
to mechanical engineer, since that would create divided responsi-
bility but “we do believe that the sphere of responsibility of the
entire mechanised field should be set at as high a level as possible
~in the administration of a project. We feel that the Nangal and
Hirakud Organisations have scope of improvement in this direction.
Even on small projects such as Lower Bhavani or Gangapur, the
bifurcation of the mechanical engineering is done starwise—in that
many officers are independently operating under the Executive En-
gineer. An integration of all of them under a Plant Engineer with
unitary control would be an improvement.

3.20. Direct CONTROL

Fundamentally, no person should be invested with powers .of
authority unless he is responsible for production. This leads to direct
control and reduction of routine. which is very essential for rapid
progress and low costs. Organisations developed for maintenance do
not do well on construction work. Unnecessary routine in the hand-
ling of correspondence must be avoided.

3.21. DECENTRALISATION OF POWERS

It is necessary on the projects that powers should be vested at
each level so that too much centralisation does not oeccur. Speed
in handling project matters is more readily achieved, if decisions are
made at lower levels. If cases have to be sent to higher officers the
knowledge of details may be lacking. Every officer must be vested
with authority commensurate with the responsibilities entrusted to
him. The principle has been accepted in the normal P.W.D. accounts,
where large powers are vested at various stages in the service per-
sonnel. It is surprising that in the matter of supply most of the
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projects have adopted different yardsticks that cause too much cen-
tralisation. Often routine matters are referred to persons who have
no responsibility for the conduct of the project. A review of the posi-
tion in this respect is overdue.

3.22. NecessiTYy FOor Rarip DECISIONS

The work on mechanised construction is so fast that unless de-
cisions are made quickly, either the work has to be stopped or car-
ried on wastefully. The importance of making decisions rapidly
enough not to impede the progress of the project, cannot be over-
emphasised. All important project matters should be dealt with
under a system of ‘priority’ which should be properly planned.

3.23. MopERN FACILITIES

Speed is the essence of mechanised construction and hence it is
not adequate to buy the eyuipment if the ancillary services do not
keep pace with it. Liberal use of telephone between officers down
to the level of S.D.O.s and field stations should be ‘a must’. Addi-
tional facilities such as calculating machines, Roneo, typewriters and
card indexing system should be utilised freely.

3.24 PuASING OF WORK

Rigid adherence to the time phased schedule of work is a great
necessity on all works but it is more so on jobs executed depart-
mentally through machinery. If delay occurs in one phase, it throws
other phases of construction out of the gear; the production falls
down and the costs mount up. The organisation should, therefore,
be very alert in planning phases and executing it in such a way
that the production of all units are synchronised in conjunction.

3.25. MopIFICATION OF DESIGNS

With contract jobs there is usually a tendency to stick to the
official design and expect the contractor to solve the difficulties that
arise in meeting the requirements of the design. When a job is exe-
cuted departmentally, such an approach may result in great waste
of money. There should be no hesitation to change the design as
soon as it is realised that with the means available at the project, the
work cannot be carried out as rapidly and economically as required.
So long as the main engineering requirements are fulfilled, there
should be no objection in changing design during the execution of
the work.
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3.26. SEPARATION OF DESIGN AND CONSTRUCTION

Most of the States, we visited, have separate arrangement for
design. The construction staff should not be taxed with designs or
the State is liable to lose in quality of both, We recommend that
with the large amount of projects in the State, it should establish a
separate Design Directorate.

3.27 DecisioN as To Means oF ExecurinGg ProJects

When a project is designed and estimated it must be decided
whether it will be executed departmentally or through contracts,
There is still a common belief that this consideration should not make
any difference in the execution of a project. This is not correct. The -
details worked oui for executing a project through contracts are
entirely inadequate for doing it departmentally. A lot of arguments
have been forwarded for and against departmental execution not
only in India but even in more mechanised countries like U.K. and
U.S.A. This report is no place to discuss this matter except in as far
as it effects mechanisation on projects.
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CHAPTER FOUR

PERSONNEL

4,01. NeEp rorR PERSONNEL Poricy

The need for an enlightened personnel policy of the type in
effect in large modern commercial enterprises made itself evident
during our visits to various projects.

The development and advancement of a modern mechanised
society depends on the co-ordination of three basic types of person-
nel, i.e., pure scientists, engineers and technicians. The lack of any
one of these will cripple the development of mechanisation.

The general functions of the three types are as follows :

The pure scientists do research and develop theories working
from the general to the particular or from the particular to the gene-
ral. When a theory is developed, the engineers give it a practical
application by designing something in which the use of the theory
is incorporated. The technicians build, operate, and maintain the
machines that engineers design.

It must not be thought that these three fields are strictly se-
parafe. Sometimes an engineer does practical research, hence the
term “research engineer”; at times a scientist does some engineer-
ing as when an inventor constructs a machine incorporating a theory
he has developed.

In the U.S.A. it is quite common for technicians to do engineer-
ing as they often suggest changes in design of machines in order
to make machines better in some way, i.e, more powerful, more
readily maintained, more durable, or easier to control.

4.02. PRESENT STATUS IN INDIA

India has enough scientists and enough graduate engineers,
although the engineers do not have the experience necessary for the
construction of the very large projects that are planned. There is
a very outstanding lack of technicians and this is at present a critical
factor, which holds back the mechanisation of projeets and makes
them unduly costly.
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4.03. FaceTrs oF A MopERN PERsoONNEL PoLicy

The establishment of an enlightened personnel policy will do
much towards alleviating the present difficulties in the mechaniza-
tion of projects. The proper recruitment, training and the main-
tenance of constructive work relationships with personnel are essen-
tial to the economical conduct of the projects.

4.04. PERSONNEL EVALUATION BY TESTS AND TESTING

Personnel evaluation by means of tests and testing is a new and
wide field considered here because of its value in selection and train-
ing of personnel. There are several types of tests and methods of test-
ing available and they are applicable at all levels from the executive
down to the craftsman.

Two kinds of tests are used in selection of personnel for em-
ployment and for training. The first type tests intelligence and basic
aptitude or abilitiesiand is particularly valuable in the selection of
people for training as it saves a large amount of the money wasted
on training of unfit candidates. The second tests also for intelligence;
but lays more stress on proficiency and acquired information A
third type of test is used in the selection of candidates {to train for
executive positions. * This type evaluates personality, which is more
 important in an executive than either intfelligence or proficiency as
long as the candidate has average or better intelligence and effi-
ciency. Proper selection of tests to use and methods of using them
are matters for trained psychologists. It is the opinion of this Com-
mittee that this malter needs investigation. We suggest that this
matter should be pursued by the Directorate of Technical Personnel
recommended to be opened under C. W. & P. C. A bibliography of
material applicable is attached (Appendix No. 2.1.).

4.05. RECRUITING OF PERSONNEL

The first step in considering recruitment of personnel for a large
project is to determine the number and qualifications of personnel
needed.

The number of personnel and their necessary qualifications can
be determined from the specifications of the project under consi-
deration and the type of organisation to be set up, see under Chap-
ter Three,

When the specifications of positions to be filled are known, a
specific procedure for recruitment can be set up and the personnel
can be recruited. It should be noted here that influence is often exer-
cised to fill these and other positions on prejects. This is wrong.
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The policy in effect on T.V.A. projects in U.S.A. is set out in the
T.V.A. Act which says “No political test or qualification shall be per-
mitted or given consideration, but such appointments and promo-
tions shall be given and made on a basis of merit and efficiency.”

4.06. CorRrRUPTION IN PERSONNEL SELECTION

The corruption involved in filling positions with people, who are
not the best available, is just as indefensible as the taking of bribes,
The restrictions imposed by the Civil Service Regulations as to

ratings and seniority often work a hardship in obtaining and retain-
ing properly qualified people ; these regulations should be reviewed
and reformed, where necessary.

4.07. RETENTION oF TRAINED PERSONNEL

Men who have been trained at considerable cost in both time
and money are sometimes fransferred to other work because they
are due for promotion. From an economic stand-point, this is waste-
ful. Most projects are completed in fwo to ten years. It would be
a far more sensible procedure to retain men who are familiar with
the problems and organisation of a project even though it be neces-
sary to give them higher rates and salaries as “next below rule”.

4.08. CRITERIA FOR SELECTION

The correct criteria for selection of personnel for positions are
academie qualifications, experience and merit as determined from
previous work or school records, and by adequate testing where possi-
ble.

Although high level positions on major projects are generally
filled in by the State Governments or Control Boards concerned the
necessary qualifications for these positions should be carefully work-
ed out, suitable position descriptions developed and scrupulously
adhered to and the selection made by giving more weight to practi-
cal experience than academic qualifications and seniority.

The same procedure should be followed in employing personnel
for other positions on a project. When a project is planned, the or-
ganisation chart should show the number and levels of positions
necessary. The functions of the positions should be determined and
from this the necessary qualifications will be apparent. Knowing
the functions and duties of a position ; the position can be classified

as to qualifications.

The next step is to post notifications stating that the described
positions are open for application. When applications are received by
the personnel officer, they must be carefully evaluated and the best
candidates employed as per the criteria mentioned.
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4.09. AppLIcaTION ForRMS

A standard application form should be worked out. Copy of
a Union Public Service Commission blank used in India for Gazetted

Officers and copies of forms 57 and 58 as used by the United States
Civil Service Commission are *attached, See Appendix Nos. 2.2. and
23.

In referring to these forms a contrast is irnmediately noted. In
the Indian form about 40 per cent of the space is used for academic
qualifications and testimonials to be furnished by the candidate and
10 per cent for the experience records. In the U.S. form 57 about
35 per cent of the space is used for the =xperience record and about
10 per cent for academic qualifications. The Indian form requires an
application fee, which is not desirable in a form to be used by the
level of applicant, we have in mind. Consideration of the U.S. forms
will show that while questions are asked about physique, salary
desired, education and experience ; no question is asked about family,
political affiliation, or religion except questions 27, 28 and 28 asking
about membership in Communist or Fascist Organisations.

4.10. AppricaTiONS OF NoON-LITERATE CANDIDATES

On the large projects in India, it will be necessary to establish
employment offices, under the control of the personnel officer, to
interview candidates for employment since the level of literacy is
such that many of the people who must be employed are not able
to make out an adequate application although they may be entirely
satisfactory for the work they apply for.

4.11. EVALUATION OF APPLICATIONS

As mentioned above, the applications when received must be
carefully evaluated. For some standard classified positions, tests and
standards for acceptance can be developed and applied.” An example
of a position is the Stenographer. Tests in typing and shorthand are
readily available and it is not necessary to depend on references to
determine a candidate’s fitness for employment. In the same man-
ner, tests and standards for acceptance can be evolved for many of
the positions below the executive or administrative level.

412, TRAINING
Under this heading, while training personnel at several levels
and by several methods will be considered, it is more important
from the standpoint of the Construction Plant and Machinery Com-
mittee to stress training at the levels of the operation and mainten-
ance fotces and their supervisors. The lack of trained personnel is

evident and from the papers presented at the Engineers’ Seminar ai
*Not printed.
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Bhakra, January 5—7, 1954, we are glad to notice that the subject
is now under active consideration by the Centre and the various*
administrations.

4.13. ForeigN TrammG

Training for personnel of various levels is available through the
Technical Cooperation Mission and through the United Nations Or-
ganisation. A copy of the T.C.M. programme is *enclosed, Appen-
dix No. 2.4, It should be noted that this training is available to
technicians as well as engineers.

4.14. SEMINARS

The proposed series of Seminars for engineers which started
with one at Bhakra, is an excellent step in the right direction. This
is a programme, which will contribute to the fraining of executives
and to the exchange of information between projects and as such is
very valuable’

4.15. Lack or Co-ORDINATED PROGRAMME

The projects have made all efforts to train operation and me-
chanical forces and supervisors. The resulis are at present very dis-
appoiniing. There are several reasons for this, the chief one is the
lack of any planned co-ordination programme for training and the
lack of any set standards for training.'

416, TRAINING oF OPERATORS aND MEcHaNICS ¥ U.S.A. & UK.

In both the United Kingdom and the United States the train-
ing of operators and mechanics is- largely an *“on-the-job” set-up.
This is necessary since the only place an operator of earth-moving
equipment can be trained is, where the earth is being moved, pre-
ferably in large quantities. The first step in training an operator in
the States is to put him on the machine as an oiler (Greaser) with
an operator. As such he is totally responsible for the lubrication of
the machine and becomes familiar with its working parts. The theory
behind this is that the operator is responsible for the care of his
machine and in order to be responsible, he must be thoroughly
familiar with its working parts. This necessary familiarity can never
be acquired as an operator trainee who merely watches in order to
learn which lever or pedal to push.(In India the projects depend
too much on the equipment distributors to furnish operators. These
distributors are not interested enough in firaining operators pro-
perly. As mentioned above, they merelv teach what lever or pedal
o activate to make the machine move.

*Not printed.
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The training of mechanics in both the UXK, and U.S.A. is ac-
complished through apprentice programmes. This programme gene-
rally involves four years of both practical and theoretical training
before an apprentice becomes a journeyman. The apprentice at-
tends school for at least two hours a day to learn the theory behind
the work he is learning in his practical training. This school is in
connection with and sometimes a part of the workshops and is con-
ducted by workshops personnel. A planned programme incorporat-
ing these ideas with standards for training could be applied both in
the case of cperators and mechanics and would be of far more value
‘than the present haphazard system.

417 INpDIAN ARMY STANDARDS

The Indian army has worked out a set of standards for opera-
tors, excavators, and earth-movers which set up four classes of opera-
tors. The army gives their recruits considerable training in the
operation and maintenace of these machines and it’is felt that since
these are the only standards available worked out for Indian condi-
tions, they are the best to apply at present. See Appendix 2.5.

4.18. Testmvc CaNpIDATES FOR TRAINING

It has been mentioned above that in connection with training of
any kind it would be wise to apply tests to the candidates in order to
make sure that they can absorb the training..As regards both opera-
tors and mechanics, it would be wise to insist that they be either
diploma holders or graduates with a good knowledge of English in
order that they can read the paris books and service manuals for the
machines. The translation of service manuals into Hindi or local
dialects has been considered but we do not recommend the attemp:
at present, since neither Hindi nor the dialects have terms adequate
to the description or discussion of machinery and adequate under-
standing of instructions would be difficult to obtain.

4.19. ADEQUATE SUPERVISION OF OPERATORS AND MECHANICS

As regards supervisors and mechanics, neither in the UX. nor
in the U.S.A. is a person ever allowed to supervise operators or
mechanics if he is not a good ecrafisman himself. It has been found
that it does not work since it is impossible for a supervisor to check
adequately on work which he cannot do himself. '

4.20. Stanparp ofF OPERATION 1IN INDIA

The standard of operation in the country has to be improved
from two aspects (i) care in operation of the machine and (ii) get-
ting the best production. The average operator lacks the necessary
background of fraining to operate his machine to have a minimum
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of wear and tear. To remedy this defect we suggest that one or two
Training Centres should be opened in the country. There are over
4,000 operators of heavy equipment on the River Valley Projects. If
half of them fake advantage of the Training Centre there will be a
substantial improvement on the projects. States cannot afford high-
grade training schools and hence the Central Government should
take over this work. The necessity of having trained and certified
operators has long been recognised by Railways. Even for minor
equipment such as lorries, a driver's licence is necessary. It should
be more necessary to require a certificate for a costly piece of equip-
ment which in some cases costs as much as a locomotive,

421, C.W. & P. C. TRAINING SCHEME

C. W. & P. C. has worked out a scheme for training operators and
we recommended its early implementation. We, however, suggest
the following improvements :

(a) The basic standard of elementary education and initial
practical iraining for recruitment should be fixed so that the opera-
tors can assimilate the higher training in operation and mainten-
ance.

(b) The pay scales should be made more attractive and be more
or less uniform in all the States to increase the chances of equal dis-
tribution of good operators on all projects.

(¢) The recruitment to the Training Centre should be from two
sources—(i) direct recruits (ii) from the operators working on the
project for advance training.

(d) For grading the trainees, technical examinations should be
held and certificates issued under the authority of the Government
of India. The pay scales should be correlated to the grades.

(¢) The Indian firms representing standardised equipment
should be associated with the Training Centre and their resources
should be utilised in a suitable manner.

(f) Facilities should be offered to the operators on far off pro-
jects, to appear for examination-at the Project Headquarters, under
the ncrmal regulations of Departmental Examinations.

(g) Periodical physical examinations should be given to deter-
mine the physical fitness of the operator for his work.

Suitable minimum standards should be sef.

The setting up. of a school at the Centre for the training of opera-
tors and mechanics is a responsibility which must not be assumed
lightly. This will take much time and cost a large amount of money
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As has been pointed out, it takes at least three or four years to make
a journeyman operator or mechanic. To waste money on a school

with inadequate teaching personnel and facilities would be worse
than useless.

429, Sgrvice RECorps oF OPERATORS

_ Projects should maintain service books of every operator
whieh should record, amongst other essential data, information re-
garding his operational knowledge and experience. Supervisory staff
of operation teams should also be trained on similar lines to achieve
satisfactory standards of performance and use of machinery statistics.
A central record of quality operators and technicians should be
maintained by the Directorate of Technical Manpower suggested by
us to be opened under C.W. & P. C\‘

4.23. IMPROVEMENT OF MAINTENANCE

Maintenance standards on our projects are even poorer than the
operational standards. More care and effort is necessary to create a
team of technicians who are good at “trouble shooting” and who
can overhaul machines satisfactorily. The Central Training Centre
will not be able to do much in this respect as it cannot have access
to all types of equipment at various stages of repair. This training
can best be imparted by running special schools under the guidance
of the technical staff of the standardised equipment. This should be
a part of the obligaiion on their part. The location of the school will
have to be decided with due regard to the proximiiy of the pro-
jects sending the candidates, the facilities as to the availability of the
specialised tools, hostel and -class room facilities and above all
machines of different types at different stages of wear and repairs.
Use of the workshops of the firms representing standardised equip-

ment is one alternative; use of the facilities of the larger projects
is another.

Some of our projecis have developed certain aspects of main-
tenance and repairs to a good standard. Projects staff at and above
the level of Mechanical Overseer should be encouraged to receive
training at different project shops for one to three months.

4.24. MamTENANCE OF CONSTRUCTIVE WORK RELATIONSHIP

Maintenance of Constructive Work Relationship is a broad field
which is receiving more and more attention in both the United
Kingdom and the United States. The basic theory involved is that
there are far better ways to motivate workers than fear or force. It is
necessary for a worker to feel important, to feel that he holds an
important place in the organisation, that the work he does is impor-
tani. Wages are an important consideration but modern research
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as conducted by the American Management Association indicates
that they are not the most important. The following ten points are
taken from “The Supervisors Management Guide” published by the
American Management Association.

The ten basic principles of sound Human Relations are :

(1) All of us resent domination—this is particularly important
in collective bargaining.

(2) We all enjoy a good fight—obviously true and a very im-
portant point to consider in labour management relations

(3) We are more likely to agree with those we like personally
—the better we know and understand people, the less chance
of disagreement.

(4) We are inherent sentimentalists—our home is the most
pleasant—our car is the best make. When it is possible to
build this sentiment to where the worker says our job is
the best job, something very real has been accomplished.

(5) We all want to feel imporiani. Recognition and treatment
are as important to an individual as financial advantage in
most cases.

(6) We all want to be “in the know”—witness how rapidly
rumours and gossip travel. This point goes hand in hand
with number 5 and is very important.

{7) We like to win out over obstacles—everyone values the things
he has to work hard for, things that are obtained easily have
value only in proportion to the effort expended to get them.

{8) We are all different—no two people have exactly the same
capacities or potential. It requires individual treatment fo
bring out the best in any one.

(9) We must recognise the inevitability of gradualness. It is diffi-
cult to get people to change. It was 600 years before men
were willing to admif there was any other way to take off
a shirt than by pulling it over one’s head.

(10) We all want all we can get—this is a critical point. When
working people do feel that they are not being paid a satis-
factory wage they become unreasonable to deal with and
uninterested in their work.

4 sound modern programme based on the above ten points
would be of inestimable value {0 India. This programme would re-
quire the training of supervisors at all Jevels in order to be effective
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4.25. MOTIVATION OF EMPLOYEES

. Motivation of Employees is the most important problem con-
fronting the projects at the present time> To this end incentive wage
scales should be considered. Some interesting results were achieved
at Gangapur Dam in Bombay State. At this project the operation and
maintenance forces were paid a daily wage instead of monthly as is
customary elsewhere in India. The workers receive no pay for days
not worked. This solved the holiday problem. A committee was select-
ed by the workers to decide what holidays to work. It was found
that when the Committee decided not to work on a holiday they re-
commended working on the preceding or following Sunday to make
up for the wage lost on holiday. Basic normal production and
machine sickness were worked out and additional pay was given for
exceeding these figures. It was found that 0.4% of additional expen-
diture brought a 20% increase in production.

4.26. PaymeNT BY THE HoLIDAY

Payment by the Holidays is suggested as an answer to the pro-
duction loss caused by the numerous holidays in India. Where this
is not permitted because of existing regulations, it is recommended
that steps be taken to reform the regulations to allow the payment
of hourly or daily wages. This need not affect leave, as appropriate
leave schedules can be set up on the basis of the days worked. as is
customary under the Factory Act.

427, CONTINUITY OF WORK

Continuity of the services of technicians is a natural corollary
to long range training plans. States should plan their mechanised
construction programmes with a positive continuity from job to job
in such a way that the next job is started by the time the first nears
completion. -Unless this is done, every project will have to start from
scratch with the consequent wasteful expenditure inevitable in a new
set-up. .

4.28. GraTUITY AND CONTRIBUTIVE PROVIDENT FUND

_ To create the requisite inducement for the staff to stick to the
job, some scheme for gratuity and contributive provident fund should
be worked out to even cover the work-charged establishment.

429, THE INCENTIVE WAGE

The Incentive Wage should be accepted as a basis of wage struc-
fure. With the low sense of responsibility which prevails in the
lower grades of service, a direct correlation must be attained bet-
ween extra production and an incentive wage, The payment of in-
centive wage should be in addition to the hasic salary. It should
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be based on individual performance for operators and collective per-
formance for maintenance and service teams. It is suggested that basic
production for operators should be fixed at 60% of the best perfor-
mance calibrated by stop watch study; and the extra production
should be priced in such a way that good operators can get up to
30% extra wage by increased care and efforts. The incentive wage
for field maintenance and servicing teams of certain group of ma-
chines should be based on the minimum standards of sickness. Each
project will have its own average percentage of 'sickness, depending
upon the availability of particular spare parts, specialised workshop
equipment and the standard of technical skill available on the pro-
ject. The average number of sick machine varies at present from
25% to 50%. 'The percentage improvement in the number of sick
machines to the fotal strength of machines on the project should
be correlated te the extra wage for the Major Repair team

All staff below the rank of Gazetted Officers should be made
equally eligible to earn the extra wage. This will help to deve.op
the necessary morale.

4.30. ForeicN PERSONNEL

Some mention should be made here of the use of foreign techni-
cal personnel in India. Most of these people are used as advisers
only, and theoretically at least, have no responsibility for the com-
pletion of work. [his is a sifuation in which the heavy expenditure
on their salaries is only partially utilised and they find if difficult
to adjust themselves, since most of them are people used to autho-
rity and commensurate responsibility, At present they are working
at approximately 30% efficiency due to lack of authority and a sort
of general frustration brought about by trying to work in conditions
with which they are not famijliar. A recommended soluiion for this
situation would be to clarify their exact responsibility ; either make
them responsible for the completion ot items of work they are con-
cerned with or responsible for f{raining of people to do the
work. In the latter case they would have to have enough authority
to ensure that methods they recommend, be followed.

431, Pay ScaALEs

Analysis of present scales on the projects reveals that, in com-
parison with responsibility which people are asked to assume, pay
for their positions is too low} Even though scales are fixed for some
of the cadres, suitable allowances and amenities should be given to
the staff when they are asked to shoulder additional responsibilities
such as cost control or multi-shift work. Operators, mechanies and
their supervisors are poorly paid when the value of the equipment
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entrusted to them is considered. Appendix 2.6 gives a summary of
the pay scales prevalent on our ‘projects and those granted by the
 firms representing earth-moving equipment in India. * Our recom-
mendations are listed in the last column. We realise that these scales.
will be considered high by those who will judge them from the
standard of technicians we now have on the projects,'but we have
borne in mind “what we want to have rather than what we have”.
Unless the scales are improved the projects will not draw techni-
cians of adequate basic qualifications. The higher range in the scales
need not be given except to the best technicians but they must be
open to anybody who can work up to them.:



CHAPTER FIVE

OPERATION AND MAINTENANCE

5.01. Facrors ArFecTiNG OpERATIONAL COSTS

The factors affecting- operation and their costs are many and
varied and require adjustment to meet each individual situation.

(1) Equipment and Plant Planning—

(a) Underpowered equiprment not suited in capacity, giving rise
to extended time cycles, lower capacity per haul, less pro-
duction and larger amounts of repair occasioned by exces-
sive breakdowns.

(b) Over-loaded equipment increases maintenance and pre-
mature overhauls are required.

The subject of proper plant planning is dealt with in Chapter
Two.

(2) Neglect of proper maintenance resulting in early destructien
of equipments.

(3) Poor conduct of the job in hand.

(4) Incompletely trained, inadequately supervised operators,
who seriously damage equipment.

(5) Inadequate parts and service.

The importance of this aspect is dealt with in Chapter Seven
in detail.

5.02. OPERATIONAL STANDARDS

Operation of earth-movers is a highly skilled job. An intensive
training must be undertaken before an operator be allowed to
operate in the field. The skill and correct practice of the operator is
more important to maximum continuous output than any inanimate
component of the machine, and this fact should influence the selec-
tion, training and allocation of the labour concerned. The value of
earth-moving equipment “in relation to operator’s salary gives a
guide as to how important this training should be;
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‘No operator should be allowed to take over a machine until he
has furnished evidence of his knowledge of:

(1) the purpose and capacities of the machine.
{2) the co-ordination of controls,

(3) the output/time factors and the different settings to achieve
them,

(4) the ability to sense faults developing, and

{3) the machine service and maintenance,

Further it should be essential that the officer or supervisor in
charge of any field section should be capable of operating each and
every type of equipment under his control. If he cannot, it means
that, he must rely on the operator’s word with relation to mechanical
faulis and cannot verify for himself the position of his equipment,
The skill of the operators and the rapid fault finding and rectifying
by the maintenance team are the two greatest controlling factors on
any field operation.

We have discussed training of operators and the supervisory
staff vide Chapter Four.

5.03. ConbITIONS AFFECTING PERFORMANCE
The conditions affecting operation and output are as follows:
(1) Quality and distance of haul road governing haul speeds.

(2) Acceleration. breaking and gear shifting caused by unneces-
sary grades, corners etc., from borrow pit to dropping area.

(3) Altitude, season, time of day.
(4) Service availability.

(3) Type of loading.

(6) Material being hauled.

(7) Dropping areas.

5.04. ImrorTANCE OF HaUL Roabns

Main haul roads should be given constant attention for it is on
these highways that maximum haul speeds are attained. The perfec-
tion would be a haul.road without bends or grades from borrow pit
to dropping area. Gradual curves and small grades only slightly de-
crease speed of hauling. Borrow pits should be planned with this
idea in view. The haul roads must be of a sufficient width to allow
free passing of vehicles without any decrease in speed or any danger
of collision, if separate return roads are not incorporated. They

46



OPERATION AND MAINTENANCE

should be cambered and ditched correctly, constantly bladed and

damped to obviate dust menace. They must be well-lighted for night
operation.

5.05. LoADpING FRoM BORROW AREAS

Borrow pits must be easily accessible and well graded out.
Loader borrow pits should be of a large area. Increased output can
be achieved from a circular borrow pit. Lighting facilities play a
major part in night operations. “Tower lighting”, mounted on skids
for ease of positioning, is an advantage.

The loader should carry sufficient lights with an observation

point, or crows nest, mounted on the elevator frame for night lead-

ling. By this means rated loads can be achieved without the loader
I operator’s loss of concentration,

Shovel operation should be planned in such a way as fo have
easy access {o borrow area and transporters with a minimum swing
cycle. The borrow area must be constanily levelled by grader or
bulldozer. The borrow face should be sufficiently high to give a full
bucket load without a repeated digging,.

Scraper operation can be speeded up by:
(1) Down aill Ipading.

(2) Straddle loading.

{3) Chain loading.

(4) Staggered or shuttle loading.

On large borrow- areas for scrapers, chain loading is the more
satisfactory, for it decreases the distance which the pusher tractor
has to travel between each loading. A well drained borrow area is
essential for scraper operation.)

5.06. DroPPING AND COMPACTING

Dropping areas should be sufficiently large and planned in such
a way that the equipment can roll in and drop at speed. Bottom
dumpers, hydraulically operated are able to windrow to a depth of
one foot and levelling can be accomplished by a grader or bulldozer
before compaction, Dropping areas worked on a grid system are a
distinet advantage. Back fill operations present a different problem,
but should be laid out in such a way that the equipment turning
circle lends itself to a quick c¢ycle. Campaction should be achieved
by “gang” rolling, that is, by a large crawler tractor pulling multipie
rollers. The henefits of this are:

(1) a large area compacted by one series of rollers, and
(4) less number of compaction “turns” required for any one area.
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Correct moisturr content may be achieved by fixed standpoints
with hose attachments, but this does not lend itself to speed. Water
tankers with pressure sprinklers should be employed. Each operation
should be planned in such a way that the “fill” rises uniformly in dis-
tinct but small lifts.

Equipment should not be forced {o run over windrows to drop
their loads, nor should it be forced to run over rough uncompacted
material ; this decreases operational speeds and causes unnecessary
breakdowns, besides giving uneven compaction.

5.07. PersoNAL REQUIREMENTS FOR INCREASING EFFICIENCY

The deciding factor in efficient operation is the human element.
Operator comfort, ease of control, visibility, safety of operation, all
have a direct bearing on the performance of a machine, The opertors
of large earth-moving equipment, especially the “open-to-the-
elements” type of equipment. should be given every aid by the pro-
ject authorities to operate as comfortably as possible.

Constant dust menace causes many unnecessary accidents and
much hardship to the operators. It seems only reasonable that gog-
gles should be issued to the operators.

Clothing of proper type and design should be issued without
charge to operators as a safeguard against accidents and protection
against the elements.

During the summer months loader operators and their tractor
drivers should be protected by a sun-blind. These aids have a direct
bearing on increased efficiency.

Mention here must also be made of the advisability of issuing to
the various field and workshop sections, detergents for use of per-
sonnel handling oils and fuels as a safeguard against dermatitis.

5.08. InPORTANCE OF NAINTENANCE

‘The importance of preventive maintenance cannot be stressed
adequately. A complete and thorough system of preventive main-
tenance must be established and vigorously prosecuted. The pur-
pose of this maintenance is two-fold, (a) as far as possible, to pre-
vent mechanical breakdown, (b) in any case of breakdown, to put
the machine back into service as quickly as possible,

Machine breakdowns are due usually to one or more of the
following causes :

{i) Incorrect operation.

(i) Irregular or inadequate service,
48



OPERATION AND MAINTENANCE

(ii1) Lack of attention to adjustments.

(iv) Failure to effect minor repairs or replacernent of parts when
the need first arises.

{v) Lack of any regular mechanical inspection.

The effectiveness of any maintenance programme is dependent
on the technical qualifications and ability of the supervision staff
with particular reference to the type of equipment being maintained.

To this must be added the proper tools and special equipment
available to the maintenance team.

We noticed that the standard of maintenance on the River Valley
Projects in general is even poorer than the standard of operation.
We have discussed training of maintenance personnel vide Chapter
Four.

Every type of equipment has a maintenance schedule furnished
by the manufacturer and this should be rigidly adhered to, The only
deviation desirable, is that for equipment carrying dissimilar engines,
the serving periods should be brought into line so that oil changes
etc., are synchronised. The Log Books must incorporate detailed
instructions for periodical maintenance.

5.09. Periopical INSPECTION

If machines are given periodical mechanical inspections, it is
possible to avoid many of the initial causes of ultimate major break-
down, The frequency of these inspections depends upon the class of
operation and quality of the maintenance teams.

The inspection should cover :
(a) a thorough scrutiny for obvious defects,

(b} checking the amount of wear on common wearing parts and
the amount of adjustment left on adjustable parts, with the
object of ensuring the availability of replacements, before
the machine efficiency suffers for the want of them,

(¢) replacement of parts as in (b),

(d) checking for tightness of all securing devices which are
difficult of access,

() effecting minor repairs,

(f) checking tyres, wire ropes, batteries, etc., and

(g) checking points peculiar to that type of equipment being
worked on.
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5.10. METHODS OF MAINTENANCE
The two methods of field maintenance are:
(1) The equipment is taken to a Central Maintenance Depot.

(2) Maintenance is taken to the equipment by means of a mobile
servicing unit.

The Hrst method is employed suceessfully where relatively smail
distances are involved and on smaller projects. When borrow areas
are widely dispersed, or where the fill is spread over a wide area,
it is essential that maintenance be brought to the machine.

The first method is followed at Gangapur with but one differ-
ence ; all servicing and maintenance is carried out during the closed
operational period, i.e, from 10 P to 5 M. This saves operational
time. It must be pointed out that this method must be very strictly
supervised to achieve daytime efficiency. The sevicing and main-

tenance teams are granted an additional 20% pay for working the
midnight shift.

Hirakud have compromised the two methods by setting up a
Service Station on the main haul road midway between borrow area
and dam site. This method breaks down in efficiency when basic
machines (e.g, Euclid Loaders) are brought from the borrow area
to the Service Station between shifts for maintenance. The time lost
in returning to service and the inherent habit of the loader opera-
tors to finish a shift early may result in as great a loss as 15% of iotal
available operating time. )

It is essential that basic machines are serviced and maintained
by servicing trailers on projects. They can be serviced during the
recess hours, change shift hours or after working hours to avoid idle
time of equipment.

The second method of servicing the equipments is considered
the more efficient and more economical. Many hours of operation can
be gained from a highly specialised maintenance team servicing the
aquipment on site, because the equipments are fed back directly to
the work. The mobile servicing truck should not take more than 10
minutss to compleiely service an equipment. However, such stand-
ards are difficult to attain without adequate supervision and stream-
lining of servicing operations.

5.11. PranT REQUIREMENTS FOR SERVICING AND MAINTENANCE

The strenigh of the servicing team will depend on the type of
servicing trailer being used and its capacity, i.e., how many indivi-
dual operations may be carried out from the trailer at the same time.
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There are available today efficient mobile lubrication units at com-
petitive prices suitable for all field servicing./The more familiar and
better makes are Tecalemit and Alemite.

A mobile field workshop truck with a small lathe and a pillar
drill, with gas and eleciric welding plant, heavy lifting tackle and
carrying a full range of fitters’ tools should be made available for
field repairs. This leads to machine efficiency for it is obviously the
quickest means of effecting repairs. The Caleutta Le Tourneau agents
have developed a highly successful maintenance truck at a very at-
tractive cost which is suitable for all field operations in India.

On an average, a provision of 5%-—10% over the cost of fuels
and lubricants should cover the cost of the servicing team and their
vehicles. The range of percentage being dependant on the number
of the equipments being serviced. The larger the project, the lower
the percentage rate.

5.12. FeLp REPAIR SHoOP

The minimum requirements for a static field maintenance depot
are:

(a) Covered workshop floor space preferably concrete with light
and power ;

(b) fittings shop equipment i.e., benches, vices cupboards, racks,
portable electric drills, grinders, jacks, crowbars and a com-
prehensive range of special tools for the types of equipment
in use,;

(c) lifting tackle, ganiry type or mobile crane- of large capacity ;

(d) portable electric welding equipment ;

(e) oxy-acetylene cutiing, welding and brazing plant and forge ;

(f) field stores which include satisfactory tool stores.

5.18. FasT MoviNG SUPPLIES

Maintenance section should carry an adeguate supply of all fast
moving and expandable spare parts, if the stores issue procedure is
such as may cause delay ; no machine should normally wait for more
than half an hour to get the spare part, if it is available in the pro-
ject stores.

5.14. SErviciNG TIMES

In all matters of servicing it is better for equipment to have
fixed days instead of fixed hours. Date and time can be painted
on the equipment to avoid confusion.

5—1 C. W. & P. C./57 5t
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5.15. MAINTENANCE ‘‘SET-UP”
The set-up of various maintenance teams required on a job will
“depend upon many factors. However, we suggest that it should ‘in-
" corporate an organisation to look after the following types of services:

Central Wokshops Maintenance
! [ A I
Preventive inspection Field Servicing Field Repairs
(_-—A_—__—ﬂl
Fuels & Lubricants Tyres

5.16. ConTROL OF INSPECTION

The importance of preventive inspective maintenance has been
stressed earlier and does not need a repetition. The team should
carry out periodical inspections of each piece of equipment and
either set right the defects, (if they are of small magnitude) or
bring them to the nctice of the Field Repairs Section for rectifica-
tion as early as possible.

We have suggested that contrel of this team should be with the
Central Workshop under the Inspection Branch, so that an indepen-
dent and unbiased check is exercised on equipment.

The forms required for such periodical inspection will depend
upon the type and make of the equipment and will thus be special

to each sub-group of equipment. We have listed in Appendix 4, a
few typical forms.

5.17. CoNTROL OF SERVICING TEam

The field servicing and field repair teams should operate under
the Chief Maintenance executive. The servicing teams should be
split up in at least two parts; one for fuels and lubricants and the

other for tyres, tubes and loader belts ete. The forms cf various re-
ports are given in Appendix 4.

5.18. Care oF TYRES

Tyres should at all times be the subject of special attention, It
15 not sufficient fo maintain the haul roads satisfactorily so that
tyres do not get damaged by rock or in other ways. Tyres must be
inflated to their correct pressure. They must never be “bled” during
the heat of the day. They must be switched from free rolling to
driving wheels periodically to give longer life. They must not con-
tact grease or oil. If an equipment is standing for lengthy periods
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it should be “blocked up” and the tyres covered or it should be
moved forward pericdically to avoid “set” in the tyre. Further if
“recapping” of the tyres is being undertaken on the project, or by
tyre agents in India, a full inspection must be done periodically
to ensure that the tyre does not wear past its reconditionable limits.
The forms for maintaining tyre records are given in Appendix 4.5.

5,15. CLEANLINESS, AN AID T0 EFFICIENCY...

One important item in efficient-maintenance and field repairs
is cleanliness. Equipments, fueling points, maintenance and mobile
lubricating trailers should be kept as clean as possible, Tidiness and
cleanliness always lead to efficiency. Nowhere does cleanliness
afford a greater saving than in dispensing, storing and handhng fuels
and lubricants

5.20. SToRAGE AND DISPENSING

Storage should be affected in two or more large capacity fuel
tanks. While dispensing takes place from one, sedimentation takes
place in the others. { These tanks should always be used in rotation
s0 that the fuel can settle for at least 96 hours. From the large tanks
the fuel should pass through a battery of filters to a smaller tank,
from the smaller tank through a large capacity Vokes filter to the me-
tering pump (which also has a filter) and from thence to the equip-
ment tank by overhead fuel lines. This ensures a completely clean
and accurately recorded fuel supply

5.21. Misuse oF OI1Ls AND LUBRICANTS

Too much confusion exists on the majority of projects with
regard to the manufacturers’ grades of oils which correspond. The
practice of procuring oils and greases from a number of manufac-
turers leads to mistakes,) On one project visited it was observed that
including all types, 57 different grades of oil were in use. Series II
oils recommended by certain equipment manufaciurers had been
displaced in some instances by straight mineral oils, and in other
cases by a mixture of various brands. This points out the obvious ;
that project should only have gne supplier, at the most two and that
all times the equipment manufacturers recommendations should be
rigidly adhered to.

The avoidance of servicing erros may be achieved by the very
simple solution of painting the grease nipples and the o¢il caps to
correspond with the colour scheme on the various oil barrels.

Reference must also be made to the practice of utilising inferior
grades of oil in hydraulic systems. If a manufacturer’s recommenda-
tion falls in a certain range of oils, for example, a Shell Tellus 27
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falling in the S.A.E. 10 range, it does not follow that any S.AE, 10
oil can be used. Hydraulic oil should contain anti-foam and anti-
oxidisation additives.

Manufacturers recommend oils which are guaranteed to do the
iob required. It must be assumed that they know best and their
advice should be followed.

5.22. DrvisioN oF MAINTENANCE PERSONNEL

The strength required for the field repairs will depend upon the
population of the equipment and the efficiency of operation. It is a
good plan to sub-divide the work into various teams each attend-
ing to one type of duty. Due to the low standard of individual effi-
ciency in India at present all round skill cannot be expected from
the low paid Techincal staff.’

'The maintenance personnel may, for example, be sub-divided
inio the following teams:

{i) Electrical.
(ii) Wire Ropes and Blades.
(1) P.C.U.
(iv) Crawler Tracks.
(v) Clutch Adjustment and Repairs.
{7i) Engine and Transmission.

The number of such teams will depend upon the organisation,
but it is desirable to have as few items as possible under one team,
since specialisation is the target.

On jobs having more than 12 machines in a type we recommend
the follownig teams:

Maintenance Teams

Equipment Hvdrau-

El. Wire P.C.U. Tracks Tyres Clut- Engine Trans- lic &

Ropes or ches mis-  other

Belt sion work

TRACTORS . . YES YES YES YES .. YES YES YES YES

SCRAPERS . . YES YES .. .. YES YES YES YES YES
DUMPERS . . YES YES .. .. YES YES YES YES YES .

EXCAVATORS . . YES YES .. YES .. YES YES YES YES

LOADERS . . YES . .. YES YES YES YES YES YES

COMPRESSORS . . YES .. .. .. YES YES YES YES YES
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:_The forms required for their dgily reports and for operational -~
reports are indicated in Appendix 4.,

5.23. CoNTROL OF MAINTENANCE TEAMS

\The maintenance teams should be directly controlled by a Tech-
nical Foreman with long experience on earth-moving equipment.
Each section of the team should have one or more qualified fitters.:
Should two or more maintenance teams be required on any project{
a qualified mechanical Engineer, whose sole charge is maintenancej
should be given control. The importance of placing the besti menh
available on maintenance cannot be over-stressed.

524, Masor Fietp ReraIrs

These are undertaken by a workshop team directly controlled
by the Workshop Engineer, This ensures that priority is given to
major field repairs over normal shop work. This subject is dealt with
in Chapter Six. Finally we would like to stress the fact that sugges-
tions from anyone at any level which bear on efficiency should al-
ways be carefully considered. Good ideas can originate at any level
and may lead to large savings in time and money.)
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§.01. ImPoRTANCE OF EcoNoMIc DEPLOYMENT OF L.ABOUR IN PLANT
OVERHAUL

A well-planned workshop, efficient as to guality of repair with
the minimum delay in placing the equipment back into service, is
the keynote to success in earth-moving fields. It should be clearly
understood that sick plant in workshops can cost more in loss of
time, as represented by losses of revenue than the value of over-
haul to be carried out. Therefore, workshop facilities should be as
complete as possible to achieve efficient and quick repairs.

The economic deployment of labour in plant overhaul stands
high in importance. A highly skilled staff is essential in any work-
shop but is more so0 on job carrying out major overhauls and
repairs to project equipment. This staff should be familiar with the
equipment, as it leads to quickness of overhaul and rapid fault find-
ing. A constant training of staff is required and this can be under-
taken by individual projects. We have given an outline of the train-
ing scheme for mechanics in Chapter Four.

6.02. GrRour OPERATIONS

Equipment should be broken down into as many operations or
group operations as is consistent with the labour in each section.
Therefore, in modern workshops, a semi-skilled man doing repetitive
work achieves a high degree of skill in quality and speed as he
becomes expert in one operation. The highly skilled sall round staff
should be used as progress inspectors, or in other spheres where
their technical knowledge can be utilised for better benefits.

6.03. OvEr EMPLOYMENT OF ASSISTANT LABOUR

Assistant labour for each skilled man should be unnecessary.
Most of the time either the assistant watches the skilled man work
or the quality of the work degenerates to the level of the assistants,
without adequate contribution from the skilled hand.
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The sub-sections of a workshop should carry sufficient technical
assistants o enable all jobs in the section to be carried out quickly
and easily. Workshop labour should not be engaged solely on the
principle that each man must be kept fully employed. A certain
amount of even inadequately utilised expert staff will pay in the
long run.

6.04. Usk oF OPERATORS IN WORKSHOPS

The operators of plant under overhaul and reserve operators
should be used extensively as productive labour. This will help
them at least to know their machines.

6.05. INSPECTION OF WORK

Supervision and inspection must be such in any workshop, that
a ‘Line’ inspection be carried out. At all stages of overhaul. no finish-
ed detail work should be finally enclosed until it has been checked
by a suitably qualified member of an inspection team.

The workshop is a means to obiaining maximum return on
capital invested and major repairs costs must be kept at a minimum
to achieve its purpose.

6.06. IMPORTANCE OF QUICK FIELD REPAIRS

Field repairs should take precedence over all other work. No
matter how busy a workshop may be internally, assistance should
always be rendered, both in labour and materials, to the working site
as a top priority. A ‘mobile workshop like the one mentioned in
Chapter Five is essential on any large project. This workshop should
be operated by highly skilled general fifters, familiar with all types
of equipment in use.

6.07. PranNnmic oF OVERHAULS

Planned overhaul is much easier with plant which has been
correctly operated, regularly and adequately serviced, and efficient-
ly maintained from the time it was new, than with machines which
have been neglected, abused or acquired in poor condition. On most
projects the machines are taken out- of service seasonally and the
full weight of overhauls are felt in a very short spell. All workshop
resources aré strained to the limit and the quality of work often
suffers. Phasing out the overhauls will enable a large fraction of the
work to be done during the working season. This will noi impair
unduly the operational efficiency and will insure quality of overs
hauls.
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6.08. PrincIPAL INTERNAL PURPOSE OF WORKSHOPS

The principal “internal purpose” of workshops is preventive over-
haul inasmuch as they ensure, that given efficient usage in the
field, no preventable major mechanical trouble is evidenced from one
overhaul to the next. In normal circumstances workshops should not
be required to reproduce new machines from worn out plant. Ab-
normal workshop overhauls to any equipment, plus high mainte-
nance costs and time losses due to unreliability show that it is better

io “write off” a machine than try to utilise it beyond its economie
working life.

6.09. ConTmUITY OF WORK AND BREAKDOWN INTO SECTIONS

Workshops should be laid out in such a way that continuity of
overation can be achieved without any congestion leading to break-
down of preduction schedules. Therefore, a large floor space to allow
for manoeuvrability and expansion is always desirable.

A typical workshop is split ‘into the fouowing sections and each
section should have individual instructions issued and strictly en-
forced. An example of the type of instructions that should be post-
ed in each section is given in Appendix 4.7.

Wérkshop Sections

Code No.

(1) MF Machine and Fitting Shop.

{2) EiL Electrical-Shop.

(3) BWS Blacksmith, Welders and Sfructural Shop.
{4) ¥S Foundry Shop.

(5 PS Paint Shop.

(6) CUS ~ Carpenters, Sheet Metal & Upholstery Shop.
{7y ES Engine Shop.
{8) EAT Erection, Assembly and Track Shop.

(9 ID Inspection Department.

(10 IS Internal Stores.

(anPp Progress Department.

(12) R&1 Receipts and Issue.

(13) CR Costing and Records.

(14 L Internal Administration and Labour OQffice.



WORKSHOP OVERHAUL AND REPAIR

6.10. FuNcTIONS OF PROGRESS AND INSPECTION DEPARTMENT

The functions of the Progress Department and the Inspection
Department may need be explained in detail, the functions of the
other departments are self evident,

Progress Department

(1) All requests for work to be undertaken should originate from
Progress Department,

(2) Classification of work.
(3) Issuance of job cards.
(4) Answering of queries in relation to jobs undertaken.

(5) Estimation of time and job factor in relation to the work
in hand.

(6) Checking of completed job cards before passing to works
accounts.

{7) Setting up of a provisional 'production programme in con-
junction with production or Workshop Engnieer.

(8) The recording of all information relating to equipment being
worked on,

(9 Completing of equipment records.

{10) Liaison between workshop departments with particuiar re-
ference to overhaul or manufacturing hold-ups.

(11) The issuance of weekly lists detailing manufacture of items
to departments concerned.

All the above are functions of the Progress Department.

Inspection Department

(1) Inspection on receipt of equipment for overhaul, for classi-
fication of overhaul or detail work involved.

{2) Inspection and examination of all component parts on
breakdown.

(3) Recording on job cards the parts required for replacement
and limit and tolerances reached.

{4) The testing of all suspect parts before passing to sub-
assembly sections.

{5) Detailing special information on equipment for fitling staff
use and laying down of overhaul standards.

{6) The extent to which salvage or reclamation may be taken.
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(7) The examination of all work done on “build up” of equip-
ment,

(8) The final engine tests record and inspection.
(9) Check Inspection before equipment proceeds to work.
(10) Field Inspection of equipment at definite pericds.

All the above are functions of the Inspection Department.

6.11. Stanparps oF OVERHAUL

From the receipt of a2 machine until its issuie, the inspection de-
partment should have technical control as to the standards to be
maintained in its overhaul. Before commencing to strip, this inspec-
tion department should obtain as much information on the equip-
ment as possible, from the records of the operation, field service and
maintenance. On stripping the inspectorate should examine each and
every part before sending out to sub-assembly bays, and should
record all information necessary for the equipments overhaul such
as the necessity of replacement with new parts, reconditioning the
oid ones, etc.

As the machine gets built up, the inspection team should exa-
mine and certify on a proforma at all stages. An example of pro-
forma is given in Appendix 4.8.

6.12. CLEANLINESS IN OVERHAUL

Before work of any description is done on an equipment, it should
be thoroughly cleaned. A high pressure washing plant or a high
pressure steam chemical cleaning plant is essential. Further to the
above, major sub-sections, such as engine shop and section for final
drives, should have pressure fed paraffin washing tanks or de-
greasing tanks. The preliminary cleaning should be set up on a
direct route from the receipt section to the dismantling bay. All
work carried out in repair shops should be above ground level when-
ever possible, arranged at convenient working heights, so that cleanli-
ness and better production can be achieved.

6.13. MecHANICAL HanDLING ¢ WORKSHOPS

A first class workshop must at all times be able to handle over-
hauls quickly and efficiently. Mechanical handling should, wherever
possible, be incorporated. The most efficient form of lifting gear is
an overhead electric travelling crane. If, however, the job cannot
afford it, a mobile self powered crane should be used. Each sub-
section fitting bay should also have swing arms with travelling
blocks and tackle to handle the lighter loads. For inter-departmental
use a fork lift truck for lighter loads is ideal. There should always be
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readily available in workshop sub-sections, sufficient lifting slings of
all sizes and capacities, complete with sling spreaders for engine
shop use. The slings should be periodically checked and tested.

6;14. EqQuipMENT UsED IN FITTING BAYS anp FIrTivNg SHors

Fitting bays should be equipped with work benches each fitted
with a vice, with adequate number of locked cupboards for ordi-
nary and specialised tools. Racks should be used to store impend-
ing or completed work, or work that has been cleaned prior fo
assembly. -

The workshop should also have compressed air available to all
section. They should be well lit and have adequate ventilation.

Fitting shop equipment should include the following, in indivi-
dual bays dependent on the work being carried out in that see-
tion ;

(1) Hydraulic or screw jacks.

{2) Special spanners and tools, with pullers and extractors for
the specific type of work being undertaken.

(3) Adjustable stands or blocks.

{4) Special stands to suit sub-assemblies.
(5) Boxes for storage of minor parts.

(6) Floor irays.

{7) Valve refacing {ools.

(8) Special tools for individual types of engines, valve spring
lifters, piston ring compressors, ete.

6.15. FUeL Pump OVERHAUL AND INJECTOR TESTING

A special section under a frained technician should be provided
for fuel pump calibrating and pump and injector testing, Special
precautions must be taken to ensure the cleanliness of the testing
room, by dust exclusion. Extractor fans should be installed.

It must be pointed ocut that the installation of such a festing
section should be weighed against amount of work to be done and the
charges levied by the firm that can carry out the job. If a manufac-
turer's Agent has the necessary testing equipment and operates at
competitive prices it would be better to sub-contract the work to him,
provided that the work is taken up fast enough. An efficient installa-
tion gives better results in time, accuracy and cost. This also applies
to crankshaft grinding, If the manufacturer’s Agents have grinding
facilities, advantage should be taken of them, provided that com-
petitive prices are given,
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Parts for reclamation should be strictly inspected and their re-
clamation subjected to exacting limits. Even then their issues should

be controlled to see that the part matches with the rest of the equip-
ment.

6.19. ImroRTANCE OF RECORDING COMPONENT PART CHANGES

All workshop records should be comprehensive. It is highly im~
portant that any deviation from standard dimensions of any com-
ponent parts should be recorded in the History Books. One reason for
this is that a standard part may be sent out to a field site on urgent
repair when a non-standard is required. Such records will also be
helpful in satisfactory scaling of spares for the future indents.

A sample engine shop layout and inspector’s log sheet for engine
overhaul are given in Appendices 4.9 and 4.10. The workshop ac-
counts should operate through job cards, which will incorporate the
necessary technical data for transfer to the History Books. A sample
of job cards is given in Appendix 4.11.
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CHAPTER SEVEN

SUPPLIES AND SPARE PARTS

7.01. OVERSTOCKING OF SPARES WITHOUT ATTENDANT EFFICIENCY

On all the projects that we visited, there were inachines on the
sick line waiting for spare parts. The projects stores carried large
stocks of spare parts, but many of the parts in regular and frequent
demand were out of stock. The demand for spare parts was increasing
as the machines grew older. All this caused production to lag behind
schedules and cost to mount. A serious view must be taken of this
situation. It can be remedied to a great extent by the following line
of action.

7.02. STANDARDISATION I¥ RELATION TO SUPPLIES OF SPARE PARTS

All future projecis should learn by past experience and not buy
equipment of too many makes and sizes. The existing projects
should be encouraged to exchange their equipment and spares with
other projects to reduce the number of makes held by each project.
In some cases it would pay to concentrate on standardised groups of
equipment and ignore odd makes and sizes, instead of inflating the
-sfores with greater assortments of spares and dissipating the avail-
able repair facilities by trying to keep these non-standard, odd pieces
of equipment in repair.

Normally projects should not be required to carry their own
spares beyond the minimum required for “first line of safeguard”.
1t is the business of the firm, selling the equipment to stock enough
parts to meet project demands. We believe that this can be done
easily when standardisation of equipment is effected. The firms
should be encouraged and required to stock enough spare paris, so
that they can meet approximately 80% of the immediate demands
-ex-stock.

7.03. Factors AFFECTING REQUIREMENTS OF SPARES
The quantity of spares which a project should hold dependson :
(a) value of the equipment :
(b) its yearly utilisation ; and
(¢) the time-lag between the demand and supply.



SUPPLIES AND SPARE PARTS

The average annual requirement of spare parts is of the order
of 15* to 20% of the cost of the capital equipment. If there is one
year's time-lag between the demand and supply of spare parts, the
project must carry one year’s requirements for spare parts in its
stores. In addition, it is impossible to foresee accurately which parts
will be required in the next period of one year so some overstocking
of slow-moving and moderately slow-moving parts becomes inevi-
table. The parts not utilised remain in stores and continue to deccu-
mulate as new types and sizes of equipment are added. The projects
are thus loaded with large amounts of spares for which demands are
few and far between.

7.04, REasoNs LEanng 1o OVERSTOCKING

We think that the reasons causing this unsatisfactory situation
are :

(a) want of standardisation of equipment, and

(b) the policy of enforcing unnecessarily lengthy and compli-
cated procedures for obtaining spare parts.

We recommend that the powers to purchase spare parts with-
in certain limitations mentioned below, should be given to project
executives themselves. Rarely, if ever can spare parts requirements
of various projects be integrated in the purchase branch of the
D.G.S. & D. to gain the advantage of bulk supply. If the purchase
orders are to be handled as they arise (as they should be for quick
procurement) they can be dealt with more expeditiously by the
project organisation. The normal procedures of inviting tenders and
the powers of accepting them afford adequate financial control on the
P.W.D. officers. There is no necessity for imposing more restrictions,
or transferring the authority without the responsibility. Even with
the best of the arrangements the D.G. S. & D. take about 10+ weeks
before an order reaches the firm. That is too long for the supply of
spare parts.

7.05D. G. 8. & D. PricE AGREEMENTS AND RATE CONTRACT

On the other hand, the D.G. 5. & D. should concentrate on the
price agreements and rate contracts for the supply of spare parts
with the firms dealing in the equipment used on the projects, These

*If pis the cost of the plant and 10,000 hours its life, hourly depreciation is pfro,000. If the
average ratc to delray cost of major repairs is 80%, of depreciation, the cost of spares will be
about 64%. If a praject works the equipment for 2,000 hou.s per ycar the provision to meet,

X 64 % 2,000

the cost of spares will be =about 13%. To this must be added the cost of minor

parts for field repairs, say 5% making a total of 18%.
$Time-table agreed in a meeting on 27-6-1951.
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contracts should be based on the printed price lists of the spare parts
indicating the discount allowed for bulk purchase and for forward
delivery. The project officers should then be allowed.to operate on
these coniracts as Direct Demanding Officers. The inspection by the
D. G. 8. & D. should be dispensed wtith, as it can be carried out more
expeditiousity by the project staff. They should be authorised to
make 90%% payment against proof of despatch, subject to adjustment
after receipt and checking of the consignment. The firms should be
permitted to insure the consignment at Government cost,

7.06. Stores PurcHASE COMMITTEE

A Stores Purchase Committee is appointed by the Government
of India and is investigating these spheres. Some points which this
Committee should consider are as under:

(1) Spare parts are speciality products. They have to be pur-
chased from the authorised dealers on single tender system. Open
market competition is not possible nor often desirable (to avoid
spurious parts bemg purchased).

(2) Accurate forecast of the requirements of spare parts, long in
advance, is not possible with the present state of our technical re-
sources. Where such attempts have been made, they have resulted
opn large amounts of waste by way of dead spares in the stores.

{3) The purchase procedure should make adequate provisions
for rushing through “panic demands”. A week is the utmost time-
limit to supply the part, if available, to the machine,

(4) The Scaling Organisation, if it materialises, will take a long
time before it becomes completely effective, though its results may
be felt from the start. Until then it is risky to ask projects to place
a majority of their demands long in advance. They should rather buy
more specifically and urgently.

(5) A large portion of the supplies needed to keep the machines
going comprises stores other than spare parts. A forecast and plan-
ned purchase for this class of materials should be possible for the
bulk of the requirements. However, in attempting to safeguard
against non-availability at any time, there is danger of overstocking.
Adequate powers should be given to the projects to handle such de-
mands on an urgent basis. The powers should be-correlated to the
total requirements and should not be arbitrary.

(6) The D.G.S. & D. should increase sphere rate contracts and
price agreements, These are advocated by all the projects, provided
there is adequate mechanism to reduce time-lag to a bare minimum.

66



SUPPLIES. AND SPARE PARTS -

(7) Large delay ‘is oceurring at present in clearing some con-
signments, mostly-of spares, from the customs. Suitable measures
should be recommended to remedy the situation. One source.of this
trouble appears to be lack of co-ordination between Customs and Im-
port Trade Control and the other appears to be lack of requisite
technical background in both the controls.

7.07. ESTIMATING PURCHASE OF SPARE PARTS

The next question is to consider the amounts of sparé parts
that should be allowed to be purchased. We have dealt .with the
estimated requirements for spare parts in Chapter Ten. We have re-
commended later in this chapter the value of the stock that should
be built up in the project’ stores. With these two guiding factors,
modified suitably for each project’s conditions and the plant hourly
utilisation estimated during the year, the value of the spare’ parts
" required for each sub-group of equipmeént can be worked out for the
year. These figures should then be regarded as the financial limits
of the purchases The demands for spaie parts will then arise under
two categories, (i) panic demands due to unforeseen breakdowns, and
(ii) forward demands for planned overhduls. If a demand is certified
as “panic” {when a machine is lying sick for lack of a particular
spare part not available in the project stores),-short-circuited pro-
cedures should be taken - to obtain the spares. If no-price agree-
ments for the category of parts required exist, the, purchase should
be based on expeditious or telegraphic enguiries. We believe that it
would be possible to extend the scope of price agreements to cover
all the types of equipment on a project se that it will not be neces-
sary to ask any firm to tender a quotation before placing.a. pur-
chase order. We think that if a well-planned store is maintained and
if forward demands are carefully computed, the value of the “panic”
orders should not exceed about 25% of.the total requirements for
spare parts.

7.08. FORWARD STOCKING

Difficulty is generally felt in making out lists of parts against
anticipated forward demands for :

(a) Contingency stocking.; and
(b) for planned major overhauls.

At present projects do not have adequate experience to forecast
their forward demands accurately. This has resulted in over-stock-
ing of slow-moving parts and a shortage of parts in regular de-
mand. The manufacturer’s agenis in India are often consulted teo
give lists of parts to be ordered with the equipment. But such lists
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are seldom realistic, because they are often made out by persons
with little local experience and are influenced by their own busi.
ness considerations (to retain in their hands the profitable business
of fast-moving parts}. An accurate forecast.of the parts’ require-
ments. should be based on 2

(a) the estimate of work hour ;

(b) classification of work to be done ;

{¢) standards of operation and mainienance ;

(d) facilities available for major repairs ;

(e) age of machines ; and

(f) the number of spare units available for replacement.

Hence, no two projects can have the same list of spare parts for
forward supply. In view of the large expenditure necessary to keep
the machines supplied with spare parts and to reduce wasteful ex-
penditure due to overstocking, we suggest that-a “Parts Scaling
Organisation” should be set up under a Machinery and Spares Direc-
torate of CW. & P. C. to be discussed later in this report.

7.09. ProJecT INTERCHANGE_OF SPARES

" After all this care is taken to plan the forward demands, the
repairs to some of the equipment will at times be held up for lack
of spare parts not available either on the project or with the sup-
pliers in India. An agreement should, therefore, exist to enable a
project ‘to obtain the parts from another project that can con-
veniently spare them. An all project-wise organisation to index the
available spare parts is, therefore, essential. The new Directorate
suggested by us should take over this function. An outline of the
organisation is given in Appendix 7.3.

7.10. DisposalL oF SURPLUS SPARES

From a study of the project stores, we feel that there is a risk
at present of Government facing a total loss over Rs. 2 crores in
the deterioration and obsolescence of spare parts. It is desirable to
take a business view and sell the surplus for which a market can be
found. The new Directorate suggested by us will be helpful in this
direction but we think the situation requires special urgent treat-
ment as indicated. We suggest that business firms be invited to
find customers for them as far as possible. Projects should agree to
lose a little in rates to save the total loss, The firms handling the
matter may be given a reasonable commission based on the sales
affected.
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7.11. Srares NEcessarRY 1v TERMS oF DEPRECIATION

The next question is how to effect a check to prevent over-order-
ing of spare parts. It will be necessary to lay down two standards:

(i) the average requirements of spare parts during the life
period of various types of equipmeni expressed as a per-
centage of depreciation ; and

(ii) the yearly average requirements of spare parts for each
type of equipment.

We have suggested standards for cost of major repairs in Appen-
dix 8.3. When a good balance is obtained between field repairs,
workshops and salvage of assemblies, we think that 80% of the pro-
visions indicated would represent spare parts and the remaining
20% labour.

7.12. ScHepULING SPARES OVER THE LIFE oF EQUIFPMENT

We further suggest that the total provision of spare parts should
be spread over the life time of the equipment in the following pro-
portion :

Life 1st 2nd grd 4th 5th
1/5th if5th If5th 1/5th 1/5th Total

Ratio of expenditure
on spare parts 10 15 25 30 20 100

Spare parts do not include items such as tyres, blades, wire
ropes, etc.,, which are normally steady requirements and for which
action similar to that for consumables should be taken.

7.13. Stock T0 BE HELD ;¥ PROJECT STORES

We further suggest that stock limits in stores should be stipu-
lated per sub-group of equipment. The following table expresses
our ideas about the basic principles of such a stipulation. Non-stan-
dardised equipment requires ‘a larger stock of spares than standar-
dised equipment. If all the equipment in a particular sub-group
is purchased in one make and the range of sizes is restricted to a
minimum, the stock of necessary spares in the project stores can be
reduced.

69



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

Percentage of the Value of Stock of Spares to Equipment

. Standardiscd Equipmmt | Non-Standardiscd Equipment
Stage in life of : Population I Population
equipment | f ‘ l
!
! Above 20 10 to 20 Below to ! Above 20 | 10 to 20 ‘ Below 10
! | | ! ,
i ! ' :
| 1 ! I .
st 1fsth ! 7% | 10 | 15, 15 20 I 30
' ! !
a2nd 1f5th . . . 10 | 13 i o2 I J 30 | 45
! S : ‘
grd 1/5th . . - 13 | 2o L 30 i 3o 40 E 6o
! ! : . I
4th 1jsth - . . -, 15 i 22 1 20 | 30 i 45
sth1fsth . . o £ T ' ! 24
. . |

12 } ‘15

The exact percentage mentioned above have to be fixed finally
when required data bécomes availdble, but wé consider that the
underlying prineiple is sound and may be followed until better stand-
ards are- available. We noticed -in .our study of project stores, that
the absence of a proper system of the classification of the items held
by stores has resulted in a lag of information concerning the value
of the stock held in relation to the value of a particular type of
equipment on the project. We recommend that a numerical sys-
tem of store classification, down to bin card numbering should be
adopted. An example of such a classification is given in Appendix
414. The co-ordination of spare parts requirements by a central
agency necessitates standardisation in store classification,

7.14. Resmual SpaRe ParTs

It will be apparent that a certain amount of residual spare parts
at the end of the life of the equipment is inevitable. It can be
minimised by judicious planning, but cannot be avoided. It should
be taken into account as residual liability and figured in the unit cost.
The total value of the work done by a machine during its life span
is roughly equal to 3 to 4 times its purchase price. ‘The residual
value of the spares will thus be 11% to 8% of the cost of the
capital equipment. A 4% increase in the unit costs of civil items may
be considered acceptable on this.account. Adequate statistics are not
available from our projects to study this aspect but we consider
that this study should be carried forward by the Machinery and
Spares Directorate of the CW. & P.C.- The projects should scruti-
nize their stores from this aspect and take suitable action.
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1.15. .OtHER MATERIALS NECESSARY FOR OPERATION

The mathines 'réqiire other ‘stores in addition to proprietary
sparé pdrts,”e.g.,, Wwire ropes, fuéls, Iubricants, tools, cotton waste,
welding rods metals, éte. On an average 75% of ‘the working expendi-
ture of machinery is materials including spare .parts. The annual
expendifure on such materials will be about 1/3rd to 1/2 of the cost
of - the capital ‘equipment ‘on an' active- project. 'Efforts' should hbe
made to cover as many of the items ‘of general requirements ' as
possible by rate contracts. The remaining’' purchases should be made
in bulk and the project offices should be empowered to purchase
about 20% of the total value of materials as “local-purchase™.

7.16. DELAY IN ISSUE OF SPARES AND SUPPLIES

The delay obtaining on projects incompliance’ with approved
indents by stores is discouraging. On some projects it was observed
that restrictions were placed on the drawing of stores, inasmuch as
the old part had to be returned before a new one could be issued.
This was' evolved for safeguard against non-genuine and unreason-
able demands for spares, but this practice has only led to confusion.
The Storekeeper blames the mechanic for not producing the old part
" quickly enough, whilst the mechanic blames the Storekeeper for not
producing the goods quickly enough. In actual fact the fault lies
in the lack of confidence displayed in the demanding persons’ ability
and the security arrangements safeguarding the .welfare. of the

project.

7.17. WorN-0UT PARTS—DISPOSAL AND RECLAMATION |

Worn-out parts removed from a machine not intended to be
refitted, should not be discarded haphazardly. They should be check-
ed to see if they can be reconditioned for further use. This work
should be done by the Inspection Wing of the base workshop. Parts
that can be salvaged or repaired should be sent to the salvage sec-
tion. Reclamation of worn out parts is dealt with more fully in

Chapter Six.

7.18. Packmic anp HANDLING OF SPARES

The type of packing of spares adopted by some agents of. equip-
ment in India is still sub-standard. The high humidity conditions
obtaining at places of storage calls f.or -very sound anti-corrosive
treatment of spares and stores which 'is lacking at present. This ap-
plies to project stores.as well. Many expensive items .are left lying
on the floor of the project stores.-without freatment or proiection

against damage.
1
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Every spare part liable to deterioration by moisture should, after
receipt and checking, be subjected to the correct anti-corrosive
treatment and be stocked above ground level, The cost of correct
storing is very little but the benefits are very high.

7.1%. StoraGE oF TYRES aND TUBES

The storage of tyres and tubes is a matter of the gravest con.
cern. The rate of reduction of life in tyres under storage, is very
rapid unless satisfactory provisions are made for their storage. The
ideal condition is a temperature controlled warehouse. However, if
conditions are improved by restricted admission of sunlight and by
adoption of individual storage in racks with adequate free air space,
the rate of deterioration of tyres will be retarded.

Expert advice on this subject can readily be obtained from the
tyre distributors.

7.20. DaNGERS oF OVER-STOCKING

It is necessary to sound a word of caution against overstocking
of supplies and spare parts. There is over six crores of rupees in-
vested on spares by various projects in India. Unless care is taken
to ma:ntain them properly, they will deteriorate and become useless
in a short time.

There are several types of stores which, for various reasons, are
comparatively shortlived. Some examples are:

Greases—Soda base greases which are extensively used with
heavy equipment have 2 maximum life of 9 months as per manu-
facturers’ specifications. After the expiration of this period, they

have an adverse effect on the surfaces to be lubricated due to precipita-
tion.

Batteries—If batteries have been filled or charged, they de-
teriorate rapidly.

Seals—Felt seals absorb moisture and spoil the surface they
work against. Natural rubber seals fend to become brittle, and break.
After a long period of storage, leather seals become dry and brittle.

Condensers—Coils and voltage regulators deteriorate largely due
to the absorption of moisture.

Gaskets—Cork and paper gaskets are subject to insect damage
and shrinkage unless properly protected.

This is a partial list only. The proper storage of supplies, spares

and general stores is very difficult in India due to climatic condi-
tions.
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From experience it may be estimated that in the end, approxi-
mately 60% of the stores now on hand will have very small residual
value, The dangers of overstocking and inadequate care on storage
are evident.

7.21. GENUINE SPARES

Non-genuine parts are generally cheaper. In stock items such
as the bearings, seals, bolts and nuts, there should be no objection
against buying from alternative sources, provided that the specifi-
cations are known and adhered to. For other items, it is desirable
not to buy the non-genuine “will-fit” spares unless the purchaser
knows exactly what he is buying and is acquainted with the quality.
A large percentage of inferior spares find their way to the projects
and cause untold trouble and heavy cost by the necessity for fre-
quent replacement. Even though manufacturers who produce the
parts for the end product, are manufacturing the spares, it does not_
follow that the specifications demanded by that end product are in-
corporated in those surplus manufactured parts, sold through agen-
cies other than the recognised dealers.

In emergency, any spare that can keep the machine going must
be purchased if genuine supply is not available, but care should be
exercised to assess the risk involved of causing further damage to the
machine by such use. Any non-genuine spare without repute must,
always be held suspect.

722, MANUFACTURE OF SPARES TN INDIA

A large amount of foreign exchange is required at present for
the purchase of spare parts and machinery. We consider that the
country has not yet reached the stage of mechanisation required
to manufacture most of the spare parts for heavy equipment. How-
ever, a beginning must be made and we suggest that the manufac-
ture of a few commonly required parts should be attempted by our-
industries. Individual attempts to get specific requirements manu-
factured in a workshop are costly and slow. Bulk manufacture will
have to be established for certain simple products, viz., filters, seals,
friction linings, etc. Even parfial processing from imported mate-
rials' will be a step in the right direction. Rigid controls on specifi-
cations and certified tests must be enforced by the appropriate
Ministry of the Government of India, to ensure that parts of a
calibrated standard are sponsored.

The workshops at the projects should be strengthened to enable
them to take up the manufacture of some of the spares which are
simple and within their scopé. Project workshops should establish
better contact with each other to make the facilities at one project
available to other projects for their common benefit,
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7.23. IMprORT- OF SPARE. PARTS

During our visit to the River Valley Progects we weére informed
of the increasingly unsatlsfactory stock position with distributors, of
certain essential spare parts in frequent demand for the maintenance
and servicing of earth-moving- and: construction plant, which is now
in ugse. These are:

(1) Ball bearings of various sizes.and types.
(2) Bolts, nuts, siuds and screws in a variéty of sizes and types.
{3) Precision o1l seals of a variety of types.and sizes.

An enquiry at the distributor firms elicited the information that
such a state of affairs was consequent to. the granting of restricted
import licences for the categories .of spare listed above.

A study of the current Import Control Red Book, discloses that
the restrictions against free import of items under (2) and (3) have
been cancelled. [Vide remark (iv) against item No. 36{5) Part II.]

As regards the Ball Bearings, the existing restrictions, evident-
ly designed for protection of the indigenous manufacturers, i.e., “The
National Ball Bearing Co.” are considered unnecessarily complica-
ted for achieving the purpose. The variety of types and sizes of ball
bearings in use on these equipment is great. There are about 26
types and 1.500 sizes for the manufacturers to choose from. The pro-
tection to the indigenous industry, has to be based on such sizes
and types of this great variety of ball bearings as are being manu-
factured by the indigenous firm together with such additional sizes
and types which the firm proposes to manufacture against their
expansion programme in the near future. A ban on the import of
the types and sizes actually been manufactured is all that should

be done at present to avoid paralysing the costly equipment which
we have purchased.

7.24. MANUFACTURING DIFFICULTIES

In the manufacture of ball bearings, the following aspects re-
quire consideration -

(1) It is a highly specialised industry, requiring the 'use of
Automatics with their complicated tooling and rigid specifications for
raw materials.

(2) With the off-take limited to the demand within the country,
the range of sizes manufactured in India will be limited to those for
which there is a regular and large demand, canable of economical
production.
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A study of the lists of types and sizes of ball bearings manu-
factured by the National Bearings Company, as enumerated in ap-
pendix ‘C’ of the Red Book, discloses the fact that these bearings
are suitable for the equipment manufactured in the country, such
as fans, electric motors, pumps, machine tools, textile machinery,
etc. Under the circumstances, the possibility of the firm manufac-
turing the great variety of types and sizes of ball bearings used on
earth-moving and construction machinery is very remote.

7.25. RESTR1¢TIONS ON INPoRT oF BALL BEARINGS

The restrictions,” now 'in -operation against the free imports of
ball bearings by distributors of plant and equipment, against item
36(5) Part II further specified in remark III against the item.is as
follows :

“Not more than two per cent of. the face value of licences grant-
ed for import of component parts can be utilised: for import
of Ball Bearings not specified in Appendix ‘C.”

It is not clear, what stands in the way of the distributors being
allowed to import the requlred quantjties of spare bearings for
machinery in use, so long as they are not the ones listed in Appen-
-dix ‘C’. Further, it is not clear on what basis the restriction was
fixed at two per cent of the face value of licence {or spare parts. Any
-such fixation of limits for import of bearings has to be based on the
-spare parts required by the distributors with reference to the infor-
mation available with them regarding the plant population in the
country, their age and the estimate of the hours of the work during
the .year. The spare parts dealers automatically safeguard them-
selves against a too liberal an import of a particular bearing or spare
part.

7.26. UseEr LiceNcEs To PROJECTS

The Committee is aware that some of the River Valley Projects
have been furnished with special “User Licences” to import ball
bearings and spare parts. This is a relief of a palliative nature
which cannot be helpful unless a large assortment of parts are
stocked in the project stores with little certainty of what exactly
will be used. The satisfactory method is for the distributors to im-
port and hold adequate stocks based on scientific method of parts
scaling. Further the Committee feels that the grant of import Licen-
ces for spare parts to - 'distributors, should be controlled: by the
Industrial Adviser. This would ensure the scrutiny of-the applica- .
tions under adequate technical information. and background. This
is absolutely necessary to control imports, to fostering .the growth
of indigenous industries and to prevent, at the same time, disloca-
tion of work for want of spare parts for the equipment in use.
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CHAPTER EIGHT

COST ACCOUNTING

8.01. ImpoRTANCE oF COST ACCOUNTING

Economical execution of works is one of the fundamental re-
quirements of enginéering skill. For the engineer to exercise control
of costs, he must keep in fouch with the actuals of cost and
production in adequate detail to judge if there is wasteful expen-
diture in any field. Every job must have its own set of control
statistics to enable the line and staff organisation, from the manage-
ment down to the level of foreman, to judge from day to day the
actual performance and cost with reference to standards prescribed.
These figures should be supplied to them as quickly and often as
necessary.

1t is necessary to emphasise cost control at the present time for
two reasons : (i) large scale departmental execution of works has
started only recently, and (ii) execution of works by machinery is
a new field fo us.

8.02. Cost AccouNTING I¥ RELATION To CoNTRACT WORK

Fairly large projects have been completed by our engineers
using standard P.W.D. accounting. Some of them were executed
through comprehensive contracts on the basis of firm rates. The
Vaitarna Dam is a current example, where the control on the actual
rates is the contractor’s responsibility; the department pays the
contractor at a fixed rate per unit of work done. On such works, the
contractor takes care of “Cost Accounting”. Before the advent of
mechanisation, the contractors usually sub-divided his works into
various minor rate contracts. His cost accounting was rarely requir-
ed to go beyond the integration of various piece work rates, plus his
overheads. These rates could be compared with the rates at which
he was being paid.

8.03. Cost AccoUNTING IN RELATION T0 DEPARTMENTAL WORK
Most of the big works executed “departmentally” by the Pub-
lic Works Department were managed through various minor piece
workers. Each of these carried out a single type of work at a fixed
rate, such as the supply of stores or the grinding of mortar for a
masonry dam. Such works, employing a number of piece workers,
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throw more responsibility on the engineer, compared to a single
all in contract. The engineer sometimes provides an intermediate
service departmentally, such as transport, through the project orga-
nisation. On such works he has to watch that the integrated rates of
all piece workers together with his own costs remain with his esti-
.mates. He has to phase and programme his work in such a way as
to integrate the activities of all the piece workers to synchronise
performances and gjve the desired progress. However, the essence of
fundamental cost control remains with the piece workers. Success
in achieving low rates depends on overall planning and offering suit-
able working conditions to the piece workers. His knowledge of
actual costs involves few computations,

There is another system of departmental execution of works,
i.e,, entirely through the control on the labour rate for unit work.
The rate control on such works depends upon the daily output of
each labour unit and on careful supervision. Detfailed up-to-date
statistics are essential to control the rates, otherwise the cost will
spiral upward without commensurated out-turn.

In the departmental execution of mechanised construction, the
risk of cost spiral is real and of large magnitude. When an unskilled
labourer does not do his share of work, it may cost a project a waste-
ful expenditure not exceeding Rs. 1-12-0. per day; a machine may
mean Rs, 250. ‘Corrective retrospective action can be taken against
a labourer, but the cost of operation of a machine cannot be receo-
vered. Therefore, it is more necessary that a system of rapid and
detailed costing is maintained on mechanised jobs. Executives must
be kept informed of the financial implications involved in their way
of working and they have to be provided with control statistics. The
accounting organisation and procedures that have been used before
in the country need to be amplified to cover new fields.

8.04. Lack oF CosT ACCOUNT SYSTEM ON PROJECTS

During our visits to the projects and our study of their statistics,
we noticed that the absence of a suitable system of accounts has
resulted in {a) a lack of statistics that are necessary for executing
cost control and (b) the absence of scientifically developed standards
for evaluation of the statistics.

A statistidal evaluation of jobs from the point of view of pro-
duction and cost is a proven modern approach to effective control
in industries, and should hold good equally on construction.

8.05. LIMITATIONS OF PRESENT SYSTEM OF ACCOUNTING

One of the reasons why most of the projects have not appre-
ciated this important aspect of accounting, is that accounting has
rarely risen beyond compilation of actuals and “pointing out .irregu-
larities”. The “constructive criticism”, which a study of such- figures
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can offer, is not appreciated for the simple reason that. they are
not designed to render such assistance. . An engineering approach to
a properly designed cost accounting systemn.is essential. ‘The D.V.C.
has done well in giving this organisation the importance it.deserves,

8.06. CostT AccounNTING ORGANISATION

The proper position of the cost accounting section in a large pro-
ject in US.A. is indicated in the organisation charts -given in Chap-
ter Three. Its duties are :

{a) to design, co-ordinate and maintain a system of cost ac-

- counting suitable to the job for cost and production control

at all levels of management down to the smallest field of
activity where such controls can be utilised ;

(b} to measure the performances against approved standards
and to communicate the results of operations to all levels of
line -organisation down to foremen with suggestions for im-
provement ;

(¢) to devise ways and means to lay down scientific lines, stan-
‘dards of operations with which performances can be com-
pared.

A good back-ground of project engineering plus adequate ex-
perience of cost accounting is essential to man this section properly.
We believe that a properly trained engineer should be placed in
charge of the section. This is justified since he can contribute sub-
stantially by effecting large savings on a project. When a cost ac-
counting organisation is established on a project, the regular accounts
branch under P.W.D. system will have two duties to perform :

(i) to compile the actuals required by the Accountant General

for control of appropriation : and

(ii) to make available the actuals to the Cost Accounting Section
for an engineering analysis.

To avoid duplication of work in the actuals, it is necessary
that figures required by the A.G. be made available from the same
records as cost accounting statistics after simple integration.

8.07. DutiEs oF THE ORGANISATION

The Section should establish set routines, so that the executive
staff concerned will receive daily, weekly, monthly, seasonal and
yearly statistics to help them to get a picture of the rates and pro-
duction at a glance. The Secfion should issue periodical bulletins
which should be widely circulated -to the staff to make them cost-
conscious. These bulletins should be discussed in periodical confer-
ences of the executives concerned. Such conferences should be a re-
gular feature on mechanised construction jobs.
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An important difference in viewpoint between the present sys-
tem of compiling actuals and the concept of cost accounting is that
the former lays more stress on aceuracy and less on speed while the
latter admits of less accurate figures in order to make them imme-
diately available to the management. These figures may be reconciled
with actuals periodically. The entire system is designed to operate
with speed.

8.08. Accounts CLASSIFICATION

The present system of accounts is not designed to give adequate
detail which can be useful for control of a small portion of work,
i.e.,, the work handled by a single foreman. It can state months after
execution, that the cost of, for instance, rock-excavation has exceed-
ed the estimated rates; but it cannot indicate that “this is due to
waste of compressed air used for drilling”. The project engineer is
interested more in the cost at the level of individual teams, whom
he can hold responsible for efliciency rather than in the integrated
totals where the responsibility is diffused. Such a control requires
detailed analysis of a job with a breakdown info unit-performances
giving cost and production. A few examples of the detailed sub-
heads required are indicated 'in Appendix 4.13. A proper system of
numerical classification, giving the main account heads and  sub-
heads which it is necessary to compare with standards, must be de-
vised and enforced. This concept is not new in accounts (e.g., ‘68’ is
understood as “Construction of Irrigation, Navigation Works—Capi-
tal Expenditure”) but it is to be utilised to cover a wider field.

When a large number of sub-heads are incorporated in the ac-
counts system, the decimal classification lends itself to brevity and
exactitude. It has worked successfully -at T.V.A,, U.S.B.R. and some
of our projects. It is desirable to evolve a comprehensive standard
pattern which will leave adequate scope for amplification and is
suitable for use on all projects. Until this can be done, each project
will have to plan out its own system for its essential needs. Typical
examples of numerical classification are given in Appendix 4.13.

8.09. ORGANISATION

The organisation should pervade the entire sphere of manage-
ment from the Chief Executive to the foreman. A chart showing
the duties and activities of such an organisation in a typical indus-
trial concern is given in the “Cost Accounting* and Productivity”
which is reproduced on the next page.

*A Report by a group of European experts published by the Organisation for European
Economic Cooperation Plan: Paris 1g52.
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CHAPTER NINE

ACCOUNTING FOR CAPITAL EQUIPMENT

9.01. INTRODUCTION

A clear conception of the accountmg procedure for the. cost of
owning and operating equipment is lacking at present since this is a

new field in Indian Engineering.
The procedure is dealt with in the following secfions:
(a) Capital cost and depreciation.
(b) Cost of Major Repairs.
(c¢) Running costs.
(d) Unit rates of civil items of work from machinery accounts.

The correlation of the wvarious costs is shown in the chart
attached.

Capital cost and depreciation are dealt with in this chapter and
the rest in subsequent chapters.

9.02. ToorLs aNp PrLaNT on ProJecTS
The types of Tools and Plant required on a project are:
{a) Special T. & P. (Suspense) ; '
(b) Special T, & P. (Charged) :
(¢} Minor T. & B. charged directly ; and
(d) T. & P. ordinary (Overheads).

9.03. SpeciaL T. & P. (SUSPENSE)

This should include all construction equipment for which a
- detailed depreciation account can be maintained. Examples of this
equipment are: Tractors, Excavators, Scrapers, etc. The expendi-
ture on the purchase of such equipment is progressively written off
by depreciation proportionate to the hours of work the equipment
has been used. At the end of the project the balance is credited as
anticipated salvage value of equipment. Detailed capital accounts of
each machine should be maintained through Works Registers and
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History Books. The running charges are watched through sub-group
suspense, each sub-group comprising equipment of one make, size
and type.

9.04. Special T. & P. (Cs#aARGED)

Minor equipment costing about Rs. 50,000 or less each and Spe-
cial T.& P. of general utility for which detailed suspense ac-
counts need not be maintained are grouped under this heading.
Examplesof fiiis category™of’ equipment® are-wirkshop {ool$, utility
vehicles, unloading rigs, minor power units, etc. The capital cost is
charged off progressively according to the overall progress made
on the project and the Major Repairs and running .charges are de-
bited direcily to the works concerned. When a project is completed,
the entire expenditure on Special T.&P.. (suspense as well as
charged) should be transferred to works,

9.05. Mmvor T.'& P, (CHARGED)

Minor plant required for specific works for which no capital or
Running Suspense accounts need be maintained, fall under this cate-
gory, e.g., Jackhammers, pumps, exploders, ete. Their cost may be
directly debited to the work concerned.

9.06. OrpmarY T. & P. (OVERHEADS)

Workers tools, scientific, mathematical and survey instruments
and equipment fall under th1s category. The charges are generally
watched as overheads.

On one project we noticed that these charges are debited pro rata
on the basis of the ratio of expenditure on T. & P: tc works for the
entire State. This leads to inaccurate accounting in the aetual cost
of the project. We recommend that these charges. should be-levied as
actuals.

9.07. AccouNTING PROCEDURE FOR SPECIAL T. & P. (SUSPENSE)

The purchase cost of equipment should be watched by sub-heads
in Works Registers maintained by sub-groups. This will include the
expense of taxes, incidental cost of transport, and cost of erection
and trial runs. Each of 'the sub-heads will have 'two parts, one for
expenses cited above and the  other for “Deduct depreciation” for
use on’ works. The credits for depreciations will be compiled from
the Log Books, by - giving a corresponding debit to the items -of
work on which the machines are used. The individual capital ac-
counti of equipment should be maintained in the History Bosks as
detailed in Chapter Thirteen.
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9.08. DePRECIATION

Depreciation is defined as the rate of charging the capital cost
of equipment, in relation to use, by a progressive transfer of expen-
diture from Special T. & P. (Suspense) to works.

9.09. MersODS OF CALCULATING DEPRECIATION

Two methods are commonly in use: (a) a decreasing rate of
depreciation, and (b) straight line rate. In both of them the scrap
value of the equipment at the end of the assumed life is taken as
nil. '

9.10. DECREASING RaTE oF DEPRECIATION

The decreasing rate is adopted by the U. P. for their Jhansi
dams as under:

Equipment Life Dep. %, per 2,000 hours of intervals

Tractors . 8o00 35 30 20 15

Tournapulls . 10000 30 25 20 15 10

Excavators . 14000 20 20 15 15 10 10 10

This system represents the resale value of equipment in open
market more accurately, but it is more difficult to work with than
the straight line method. All the equipment, even in a sub-group,
does not reach the same life at the same time. The result is that
different rates will apply to different machines which makes the ac-
counts procedure complicated.

When this method is adopted actuals are taken as the cost of
Major Repairs. The high cost of depreciation in the initial years
coupled with the low cost of Major Repairs tend to even out the
effect of the machinery charges on unit rates. Such levelling out
can also be achieved by the system of levying Major Repair charges
at a uniform rate as described below:

9.11. StRatcHT LINE DEPRECIATION

This method is easy for computations and lends itself to quick
cost control. When utilised in conjunction with a Reserve Fund for
Major Repairs, it gives uniform distribution on unit rates. The de-
preciation is calculated as C/N where C is the capital cost of an
equipment and N is the “plant hours” used.

912, Fxmi¢ THE LIFE
There is no physical evidence which determines when a machine
has reached the end of its efficient life. It can be kept going inde-
finitely by incurring -progressively heavier expenditure on repairs
until a point is reached when it will be cheaper to buy a new ma-
chine, The optimum life is an economic function, and is reached
83
7—1 C. W. & P. C.[57



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

when the combined hourly cost of purchase and repairs reaches a
minimum. This is explained in the Norris Dam Project from which

the following graph is quoted :
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This theoretical analysis is still incomplete because it does

nos take 1bto account tne mmancial effect of the dislocation of work
due to long hours spent on repairs. It is enough to visualise that the

optimum life will be lower than that worked out by any such study.
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We tried to collect information on these lines from the projects
but the statistics were not helpful in obtaining a unique solution.
The cost data are not compiled on uniform lines, are often not cor-
related with the time of repairs and do not cover the life spans of
the equipment. Actually different definitions of the “plant hour”
have lead to very wide variations. This can be seen from Appendix
35.

This lack of usable data caused us to study the standards laid
down by various authorities. These are compiled in the Appendix
3.2. The standards adopted by various projects we studied are shown
therein. The standards current in U.S.B.R.' those recommended by
the Power Crane and Shovel Association U.5.A.%, and the Associated
General Contractors of America Inc.’ are shown in the Appendix.

It is argued that the labour employed on repairs is cheaper in
India and hence the optimum life could be longer than those adopted
in U.S.A. The cost of Major Repairs is made up of the cost of spares
and labour. The former is about 80 per cent costlier in India than
in U.S.A. and the latter costs us about 1/10th. The ratio of the values
of the spares to labour in U.S.A. is about 40:60. The cost of Major
Repairs in India will approximately be 78 per cent. Because of lower
standards of repair plus inefficient maintenance and operation, our
cost is moere, almost the same as that in the U.S.A. We are inclined
to agree with the standards laid down in U.8.A. and do not recom-
mend a longer life on this score.

A comprehensive list of life for equipment is given in Appendix
3.3.

A study of the sickness of equipment on projects shows that we
are utilising only 52 per cent of the available plant hours on our
projects (vide Appendix 3.4). This figure is so low that it leads us to
believe that longer utilisation of old equipment is not commendable,
Until the technical skill of operation, maintenance and repairs
improves, it is uneconomical to prolong the life.

9.13. SaLvaGgeE VALUE

As a project approaches completion, items of equipment will
be released for disposal. If the piant planning was satisfactory, most
of the equipment released should have worked for almost the life
period fixed for them. This will have a residual life of about 25 per

1 Schedule of Equipment: Ownership Expenses, U.S.B.R., 1949.

2 Operating Cost Guide: Power Crane and Shovel Association, 74, Trinity Place New
York 6, N. Y.

3 Contractor’s Equipment: Ownership Expenses, issued by A.G.C. 1227 Munesey
Building, Washington, ¢4 D.C,
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cent. The residual value afier accouniing for the credits due to the
depreciation on work will be approximately 25 per cent of the pro-
curement prices.

The equipment would have been overhauled and reconditioned
when required by debit to the Major Repairs. Fund mentioned in
Chapter Ten.

When there is opportunity to iransfer the equipment from one
project to another, it should be satisiactorily overhauled and recon-
ditioned, using funds available for Major Repairs. If the rate of levy
for credit to these funds was adeguate, funds will be available for
such overhauls. To ensure such a condition a review of the adequacy
of the rates, after say every 2,000 plant hours, will be necessary.

The sale value for such transfers should be based on considera-
tion of the following:

1. The estimated residual planti hours.

3

. The residual value at the end of the stipulated Iife.

The current price of a similar model of the machine,

B o

. Whether the model is still under production and if not, when
it was discontinued.

o

. The difficulty of getting spare parts.

6. General condition of the machine, with reference to the esti-
mated residual life of the machine.

When items of equipmeni are transferred, a proportionate quan-
tity of the residual stock of spare parts commensurate with the re-
maining life of the equipment, should also be transferred.

It will be a good plan to transfer the operators and service per-

sonnel working on the machines along with them, as far as practi-
cable.

When there is no possibility of transfer of equipment, disposal
by sale along with the related spares and accessories, etc., should be
promptly accomplished. In view of the rapid deterioration under
storage and the progressive approach of obsolescence it is unwise
to carry items of used equipment in storage when there is no
definite plan of re-use. This applies to all the spares and attachments
for the equipment.
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The suspense sub-heads opened for operation of the equipment
on a project, i.e.,

(1) purchase of Special T, & P.,
(2) Major Rapairs Fund,

should be closed as soon as possible after the completion of the pro-
ject, by taking prompt action for the transfer or disposal of the
equipment. The residual amounts under the suspense heads, should
be arrived at and adjusted and the modifications in the rates of

levy for depreciation, Major Repairs, Tyres, etc., should be calculated
and recorded.

The final machinery rates per plant hour and the unit rates of
the civil items can be determined only after such adjustment is
carried out. The project which receives the used and reconditioned
units on transfer, should adopt the rates of levy for depreciation,
Major Repairs, etc., as determined by the previous project and
should continue the History Book of the plant where it was left off
by the completed project. The relevant facts and figures should be
extracted from the old books and recorded in the new books as open-
ing entries,

A pronounced disinclination on the part of projects against
accepting used equipment from other projects will have to be faced.
Where the two projects are under the jurisdiction of the same Gov-
ernment, there should be no great difficulty. Where such is not the
case, the services of a Neutral Surveyor and Arbitrator may he
necessary to complete the transfer of equipment. The Machiney and
Spare Parts Directorate of the C. W. & P. C. can be helpful for such
transactions as mentioned in Chapter Seven of the Report.

When plant planning on a project has been done on an unneces-
sarily liberal scale, the projeci will be in a disadvantageous posi-
tion, in the disposal of equipment. It is very important that plant
planning is done by an engineer, who has the requisite specialised
knowledge.

9.14, INTEREST ON CAPITAL

It is customary in foreign countries to figure interest on the
Capital Cost and taxes as a part of Ownership Cost. This element is
not.included in the Ownership Cost on cur projects because infer-
divisional relations on a project do not require the raising of such
debits. This introduces an unfair ground for comparison with the
unit rates obtained by contracis.
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Normally the A.G. raises the debit as an indirect charge based
on the Capital Expenditure to date on the work. In fact when a piece
of equipment is given on hire to a contractor, the element of interest
on capital is included and the contractor is made responsible for

other risks and taxes if any.

It is our contention, that the interest is a realistic charge on the
project as a whole and that the correct place to figure it i3 in the
unit rates. The method of accounting is given in Chapter Fourteen,

There are probably no taxes imposed on the types of the
machinery dealt with in this report and it is not necessary to deal
with them.

~ The insurance charge is a realistic expenditure. The system of
insuring such equipment is not yvet common in our country. The
Government does not insure its property against loss or accident
but many contractors do it.

On departmental work this item can be disregarded but it must
be taken into account for comparison of rates of contractors.
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CHAPTER TEN

ACCOUNTING FOR MAJOR REPAIRS

10.01. DEFINITION

Much coniroversy exists in definition of the term “Major Re-
pairs”, as distinguished from “Capital Expenditure” or “Running
Repairs”. Definitions are given by the United States Bureau of Re-
clamation, U.S.A, in their publication “Schedule of Equipment
Onwership Expense” of 3rd January 1949 and are quoted below:

“Major Repairs and Overhauls—Replacement of major ma-
chine parts because of excessive wear through a long period
of use, or which fail through breakage normally after long
use and are so costly that they are normally considered
as being properly chargeable to an overall or lifetime
average cost rather than to operating of or daily cost, and
which will prolong the life of the equipment, do not justify
an increase in the ownership expense rates.

“Minor or Field Repairs—are regarded as job or operating costs
that require special study for each individual job,
and as such are entered as cost of the work on cost plus
operations. Minor or Field repairs include the replacing of
only minor parts, for example, spark plugs, fan belts, bro-
ken bolts, shackles, an occasional broken track tread or pin
(does not include replacement of complete irack) and other
small parts comparable in cost. Also, minor repairs may
include only the cost of labour and is sometimes confused
with or, to some extent, included in the cost of servicing.
Loss of operating time for minor repairs normally would
vary from a few minutes to a maximum of 8 hours. Some-
times minor repairs accumulate to such an extent that the
correcting of several or all such defects in a single repair
operation results in a too high cost and a too long shutdown
to allow of it being chargeable directly to operation. In such
a case. the charge should be to Major Repalrs and assumed by
the lessor.- :
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“Major and Minor Repairs—are frequently difficult to distin-
guish. Occasionally a major part may become unusable
through rough or careless operating or overloading of the
machine or accident for which the lessee is responsible. In
such cases, the lessee should be charged the cost of repairs.
In other cases, similar failure may be the result of long use,
or because of damage suffered unnoticed on other work, or
damage suffered for which the lessor is responsible, or for
other reasons not chargeable to the curreni work, In ihese
circumstances, the lessor should absorb the cost of repairs.
Replacement costs of wire rope, types, and conveyor belts
are considered as capital costs and are to be borne by the les-
sor. Responsibility in such instances should be determined
at the time by agreement between lessor and lessee.”

When a machine is not hired out to a contractor, a great re-
finement is scarcely justified, if the expenditure on either of the
heads is ultimately cleared by debit to the work done. However,
proper control on the hourly cost of Major Repairs is important to
the project executives to keep down the earthwork rates. An exact
and workable formula to class the expenditure under this head
is essential, Any rules evolved by a Project Organisation, should be
simple enough to be interpreted uniformly by the lowest staff who
classify the expenditure. Thus in actual practice “Major Repairs” is
defined in various ways such as (1) the cost incurred by Base Shop;
(2) any repairs requiring more than 24 hours; or (3) jobs costing
more than 1% of the value of the equipment, etc,

10.02. WipE VARIATIONS IN Actual CosTs oF MaJOR REPAIRS

The absence of uniformity in the classification of expenditure in
this respect has resulted in a wide variation in the cost per “Plant
Hour” on the projects we have studied. The want of a common de-
finition of “Plant Hour” and absence of a classified cost account for
equipment has given such a wide variation in project statistics that
the data is not helpful to establish standards of plant hour cost. The
project statisties are given in Appendix 6.00 and an abstract of com-
parable data can be seen in Appendix 3.5.

10.03. Cost Dara CoveER SHORT PERIOD

Another difficulty in working out standards from the project
statisties is that they do not cover the life span of the equipment.
The cost of repairs in the initial stage is low and does not furnish
information for working out an average rate.

10.04. Frat Rate CHARGE

The expenditure for Major Repairs to an equipment is heavy and
comes at relatively long intervals of time, unless these costs are
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evened out, the unit rates fluctuate violently with the result that
proper cost control becomes impossible, To meet this situation a
flat rate levy per plant hour should be made and the amount thus
ccollected should be pooled to meet periodical Major Repair charges.
The rate should be such as will balance the expenditure over the
life of the equipment. The position of such accounts in the structure
-of machinery accounting is shown in the chart under para 9.01.

The flat rate of Major Repairs recommended by us is shown in
Appendix 3.3. It is based on the Associated General Contractor’s
standards and conforms with the life of equipment and the defini-
tion of Major Repairs and Minor Repairs mentioned earlier. The
figures of A.G.C. are modified suitably to accord with the Indian
level of the cost of spares and labour.

These figures are no doubt approximate but in the absence of
better factual data we think it best to go by them. The A G C
mentions that :

“The percentage rates are subject to adjustment (o fit the
experience of the individual contractor. It is intended that
this schedule prove useful as a basis or guide but it is re-
cognised that individual experience may vary from the
average within fairly broad limits. Some of the factors

~ justifying adjustment of the rate shown are: weather condi-

tion: exposure of equipment, i.e., relative rigour of work at
hand : ecare of equipment both in operation and maintenance,
The rates are not determined by any precise method of ac-
count and should always be applied in the light of the
personal experience. The schedule. is intended to express
average experience.”

We wish to sound a note of warning that before it is decided to
modify these standards to lower figures, a careful study should be
made as to whether such modifications are proposed on the basis of
definite cost accounts figures. If this is so, was the standard of over-
hauls satisfactory, did the figures cover the expenditure over the
life of the equipment and was the sickness of the equipment within
reasonable limits ? The average standard of overhauls on projects
i5 poor resulting in large “down time” ag can be seen from the Ap-
pendix 3.4. At present most of our equipment is in the earlier stage
.of its life with the result that a bulk of the expenditure for Major
Repairs (often of accumulated nature) can be expected to occur in
the later period of the life of equipment. The basic concept of major
.overhaul is that it should be thorough and complete. It should con-
sist of stripping the equipment to"pieces, having the worn out parts

_replaced or rebuilt and adjustments carried out to go back to normal
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working tolerances. The low cost achieved on Major overhauls, is
often a result of inadequate attention to such details. This causes a
high percentage of sickness.

On the other hand, if a project feels it necessary, to enhance
these provisions, it would be wise to determine if (a) overhauls are
being carried out in time to a satisfactory standard, (b) adequate
arrangements are made for the salvage of old parts, (¢) the equip-
ment is being used beyond its useful life, and (d) the nature of the
work is beyond the normal scope for which the machine is designed.

10.05. ApEQUACY OF THE RaTE

An approximate rule to check whether the flat rate of levy is
adequate is to see that there is sufficient amount in the Major Re-
pair Reserve Fund at any time to carry out a complete major over-
haul of the equipment.

it can be seen from the graph given with para 9.12 that optimum
life of an equipment is reached, when the hourly cost of Major Re-
pairs (Tangent of the curve at opt. life) equals the hourly rate of
depreciation plus the average hourly cost of Major Repairs. This
leads us to the following findings :

(a) An equipment is working within its optimum life when
the hourly* rate of Major Repairs is less than the total of
the hourly rate of depreciation, plus the averaget hourly
rate of Major Repairs.

(b) An equipment is working beyond its optimum life when the
hourly rate of Major Repairs is more than the total of the
hourly rate of depreciation plus the average hourly rate of
Major Repairs.

10.06. Anxvar EXPENDITURE ON MAJOR REPAIRS

For authorising yearly budgets of expenditure the flat rate men-
tioned above, will need to be broken up to annual percentages. We
could not find any standards to guide us. We suggest that in the ab-
sence of any factual data, the following standards be adopted :

First Sccond Third Fourth Last Total
Life 1/5th 1/5th i/5th 1/5th 1/5th for
life life life Life life life
Percentage of the pro- 10 15 25 30 20 100
vision for Major
Repairs.

*The rate obtained at the time.
tAverage rate from the beginning up to the time.
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10.07. AccouNT PROCEDURE

. Annual estimates of Major Repairs for each sub-group of equip-
ment should be made based on actual requirements for the year. A
careful programme will have to be worked out for this purpose, com-
paring as many details as can be foreseen, The part scaling depart~
ment mentioned in Chapter Seven should be very helpful. We do not
advocate a separate estimate for each machine on each occasion as.
it arises (e.g., at Nangal) because this would lead to too much estimat-
ing and account work and an accurate individual estimate will not
be possible until the machine is tripped. Moreover, the chances are
that such estimates will remain open over long periods when some
spare parts are not available.

The debits to these estimates will come from job cards detailed
in Chapter Six and Appendix 4.11. The Works Registers should re-
cord the expenditure by sub-groups and the History Books by indivi-
dual equipment. The expenditure will be off-set against the Re-
serve Fund.

The credits for Major Repairs will be collected at a flat rate per
plant hour and accounted for under the Reserve Fund which should
be carried forward from year to year. The details of the plant hour
worked will be taken from the Log Books. The debit corresponding
to the flat rate levy will go to the item of civil work on which the
machine worked. Further details of the Transfer Eniry orders are
given in Chapter. Twelve.

10.08. PersONNEL REQUIRED FOR MaJOrR REPAIRS

It is difficult to lay down definite standards of the sirength of
the team. Apart from the varying standards followed by wvarious
projects to make a through job of the overhauls, the technical
standards in the cadre of mechanics and their wage scales vary so
widely that it is not possible to state the number of technicians
required per machine to lock after the major repairs. We have indi-
cated in the Appendix 3.3 the standards of the reasonable labour
charges per plant hour. However, there can be no distinct demarca-
tion between the cost of spare parts and of labour. A project doing
a minimum of salvaging of their old assemblies may show a reduc-
tion in the labour charges but to increase in the cost of replace-
ments. The provision of spares and labour should, therefore, be
viewed on a whole.

10.09. Tyres, TuBES, ETS.

Strictly speaking the expenditure on tyres and tubes is a run-
ning cost as distinguished from the capital cost. But the expenditure
on renewals is so heavy and sudden that unless it is equalized
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through a Reserve Fund Account, the hourly rates of equipment and
the unit rates of civil items will fluctuate violently. We recommend
that the cost of replacement of tyres, tubes, belts of loaders, etc., be
expressed at a flat rate in the hourly cost of equipment and that
credits be pooled under a Reserve Fund from which replacements
can be effected. For simplicity of accounts procedure, this account
can be maintained with the Reserve Fund ior Major Repairs as a
separate sub-head for each sub-group of equipment.

The expenditure on tyres and tubes, etec., on the heavy earth-
moving machinery may run to over half the cost of the equipment
over its life period. Maintenance of an accurate record of tyre costs

and performance is necessary. We have given in Appendix 4.5 the
form for maintaining the record of tyres.

The replacement costs of tyres and tubes, etc., should be de-
ducted from the purchase cost of the equipment for working out the
rate of depreciation of the equipment. The hourly cost of renewing
the tyres and tubes, etc., should then be added by estimating the life
over which the tyre, ete., would give service. A 10% addition should

be made to cover the cost of servicing and repairs.
The actual life of tyres will depend upon the following factors:
(a) Selection of the proper type and size of tyres;
(b) abrasive quality of the material ;
(c) care with which the roads are maintained ;
(d) skill of the operators ; and
(e) provisions made to avoid accidents,

We recommend that the following standards be adopted for
average conditions :

Life expectancy hours

LEquipment
Average Abrasive
materizl material

Scrapers 3,000 2,500
Dumpers—Bottom 3,500 3,000
Dumpers—Erd . 3,000 2,500
"Tractors . 2,R00 2,000
Rubber belt for Inaders 3,000 2,500
Drawn Scrapers . 4,000 3,500
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CHAPTER ELEVEN:

ACCOUNTING FOR OPERATION AND
MAINTENANCE

11.01. GENERAL OUTLINE

All the charges of fuels, lubricants, operation, servicing, field
repairs and allied services for field operations should be booked
under this head of accounts, These items form.the ‘running cost’ of
operation and maintenance of the machines and are different in
nature from the items included in the previous chapter, viz., Depre-
ciation, Major Repairs and Renewals of the tyres and tubes.

11.02. Fuers anp Luses

The cost of the fuel oil, petrol, lubricants, grease, hydraulic oils,
ete, actually issued to the machines should be incorporated under
this sub-head separately for each sub-group of equipment. It should
not include the labour cost of the servicing crews which are to be
watched under a separate sub-head. The issue rate should be based
on the stock issue for bulk at the Depof. Where mobile tank-trucks.
are maintained the charges of the use of such vehicles should be de-
bited to this sub-head,

The normal standard of consumption can be estimated from thée
rated B.H.P. of the engine, consumption of fuel per H.P. hour and
the average load factor at which a machine will work. To illustrate,
a 130 H.P. tractor working as a pusher with Scrapers will be work-
ing at about 60 per cent load factor. The average effective perfor-
mance will be 78 H.P. and the fuel consumption of I.S.D. oil per
hour at the rate of 0-50 lbs./B.H.P, will be 39 lbs. or about 43
gallons per hour. The load factor will depend upon the type of duty
under which the machine works. If it works continuously near about
the full load, a load factor approaching 100 per cent can be reached,
but under normal field werking conditions it will be difficult to get
more than 60 per cent load factor. If the engine is in good condi-
tion, the fuel consumption thus serves as an index of the load factor
and to check up whether the “plant hour” is being properly record-
ed. -This is illustrated in the fuel consumption for an Euclid Bottom
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Dumper 13/17 cu. yds (vide Appendix 6-1) consuming only 1-3 gal-
lons per hour. The figure expressed that the load factor is very low,
In fact the utilisation was not intensive as the vehicles were being.
loaded by 3/4 and smaller cu. yd. shovels. For 50 per cent load factor
the consumption should have been about 44 gallons per hour.

-The lubricants required by a machine normally fall into five
different groups:

(@) Engine Crankecase Oils,

(b) Air Filter OQils,

(¢) Transmission Qils,

{d) Greases, and

{e) Qils for hydraulic operation system.

Every machine has its own recommended {types of oils and

greases. These should be taken into consideration while working out
the estimates. The D. G. S. & D. has rate contracts for most of the

types of oils and greases normally required by projects. Such rates
are considerably cheaper than the market rates and hence it is ad-
vantageous to operate on them.

To work out an estimate of the value of the lubes required for
a working period, the capacity of the oil chamber, the interval of
oil change and the periodical topping requires to be worked out. The
interval beiween oil change is usually expressed in terms of hours
of work in the case of equipment and mileage covered in the case of
trucks and will depend upon the type of oil used, the condition of
the machine and the field conditions such as the dusty atmosphere
ete. Makers of the machines and the oil companies prescribe stan-
dards for oil changes, which should be followed. Care should be
taken to see that the “plant hour” for the change of oils is properly
defined to mean an hour a full load capacity. Under normal condi-
tions series II Crankcase oils require a change after 120 plant hours.
The quantity required for topping will depend upon the wear of the
piston and liners; but a rule of thumb is that the quantity of top-
ping required will roughly equal the oil chamber capacity between
fwo oi] changes.

The cost of the Iubricants for transmission will generally have
to be estimated on the basis of the period of oil-change specified for
the machine. If oil seals are in good condition, no iopping should be
required but under normal working conditions a 10 per cent allow-
ance for topping will be adequate to take care of leakages.
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11.03. OPERATING PERSONNEL

This includes operators, their mates and supervisory establish-
ment. Normally, mates should be required only for excavators. They
are alternatively designated as oil-men or greasers but are virtually
-operators under training. It is desirable to have separate supervi-
sory officers for controlling the work of operators on projects using
more than about 12 earth-moving machines. It will then be possible
to train the operators to better standards and to get more efficient
operation from the machines. The pay of such officers should be
charged to work and watched under this sub-head.

It is desirable to have the same operator working on the same
machine as far as possible. This will develdép an attachment to the
machine in the mind of the operators and will result in better care
©0f the machines. Where sickness of machine is appreciable, this
method may appear to lead to higher cost of operational personnel,
nonetheless it is desirable to have individual allccation of machines
as it will result in better performance and overall economy. A 10
per cent leave reserve should be added to work out the total strength
of the team. This will also allow scope for the training of new opera-
tors and to replace the none-too-good hands by more promising new-
comers. The cost of the operators per plant hour will depend upon
the plant hours performed by the equipment. Assuming about 55 per
cent available plant hours and a 10 per cent reserve, two man-hours
of operators will be required for every hour puf in by a machine.
At the most, the number of operators can be cut down to obtain a
ratio of about one in place of two, representing an apparent saving
of only about 2 per cent in the working cost of eguipment, but the
“one man—one machine” rule will pay more than this extra cost.
An operator should be asked to help the mechanics whenever his
machine is sick.

Where jobs are worked in two shifts, it is good plan to let the
operators select their own colleagues for working the other shift.
Perfect co-operation of the two operators is of great importance to
keep the machine in a good state of repairs

The pay scales of operators and mates are discussed in Chapter
Four,

11.04, MAINTENANCE CREWS

The auxiliary personnel required to look after the machines on
.a project fall into the following categories:

I. Engineer in chaer of Base workshop controoiling
(a) Preventions inspections, and
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(b) Major Repairs in field (dealt with under Major Repairs.

Il. Maintenance Engineer controlling
(a) Servicing of—

{i) Fuels and lubes,
(1) Tyres and Tubes,
(iii) Batteries and Electrical Equipment ; and

(b) Fied Repairs with a large number of specialised teams for specific
types of duty.

The maintenance organisation is discussed under Chapter Five.

On small projects, servicing is sometimes required to be done
by the operators, but where the size of work is big enough, it is
desirable to have independent servicing teams. An operator is apt
to overlook or aveoid detailed lubrication procedure which is a fairly
taxing job. Nevertheless he should be held responsible to check up,
before starting a machine, that the maintenance teams have done
their duties properly.

The strength of the maintenance teams will depend upon the
plant population on the job, and the time available for servicing. It
is not possible to lay down a rigid standard of the number of per-
sonnel required. We have discussed the different set-ups for main-
tenance routines in Chapter Five. We think that a provision in the
estimate of 5 per cent for large projects and 10 per cent for small
projects of the cost of fuels and lubes used should be adequate to
cover the cost of the fuel and lube teams. The recommended stan-
dards of cost for other maintenance are given ir Appendix 3.3.

We suggest that the entire maintenance should be in charge of
the best available ment. If one cannot be found in the project staff,
it will pay to hire a man even at a high rate of pay, to reduce the
sickness and cut down the cost of repairs. Each of the teams under
the engineer should be headed by a Foreman, or an Assistant Fore-
man depending upon the size of the job.

11.05. Spares aMD OTHER STORES

In addition f{o the fuel and lubes, operation requires a fairly
large quantity of consumable and other stores and minor spare parts
that have to be renewed at frequent intervals, Wire ropes, cutting
blades, filter, elements, bolts and nuts, electrodes and minor spare
parts are constantly demanded by the maintenance teams. We have
suggested in Chapter Five, that the field maintenance organisation

98



ACCOUNTING FOR OPERATION AND MAINTENANCE

should keep a small store for such articles so that these can be
made available immediately. Such stores should be as small as prac-
ficable so that the mainfenance teams are not taxed with the cus-
tody and accounting of too much stores. The size of the store will
depend upon the length of the time-lag involved in getting out the
materials from the main stores. We have known instances of long
delays to get minor spare parts from the stores resulting in too
much waste of production hours. Normally, the store set up on pro-
ject should be such that a spare part or other material should be
made available to the machine within one hour, if it is available in
stock.

The cosl of such materials should be debited to the “Spares and’
Other Stores”. Cost of other services for field maintenance should
also be debited to this head.

We have explained in Chapter Ten that the distribution of cosi
between Major Repairs and Field Maintenance will depend upon the
project set-up. It is, therefore, not possible to lay down definite
standards separately for the cost of materials and spares for Field
Repairs. The figures given in Appendix 3.3 should, therefore, be
considered as a whole and utilised as such.

11.06. OVERHEADS

(Overheads or indirect charges are incurred for “Ownership” and
unproductive labour which cannot be booked direct to the servicing
of individual or group of equipment, such as the pay of chowkidars,
uniforms to operators, supply of drinking water to the site, charges
of eleciricity and air to the field shops, muster, tools, and store
clerks, ete. A provision of 2 per cent for these services should be
adequate for an average job.
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CHAPTER TWELVE

ACCOUNTING FOR OWNERSHIP AND RUNNING
CHARGES PER PLANT HOUR

12.01. Mamw Sus-HEeaps

The hourly cost of working equipment is made up of all the
component charges stated in the previous Chapters. They are re-
capitulated below:

Capital Accounts—
{a) Depreciation.
(b) Major Repairs.
(c) Renewals of tyres, tubes, etc.

Running Account—
(a) Operating personnel.
(b) Fuels and Lubes,
(c} Maintenance crews.
(d) Spares and stares.
(e) Overhead expenses.

It is necessary to ensure that no part of the equipment cost is
charged directly to the earthwork or the hourly cost of equipment
will not be realistic.

12.02. WorginGg EQUiPMENT THROUGH SUSPENSE ACCOUNT

We have recommended watching the running cost of machinery
under suspense accounts, Some projects (e.g., D.V.C) debit such
charges directly to the earthwork. This is undesirable as it does
not lend itself to adequate cost control of equipment expenditure by
the mechanical staff. In a mechanised set-up there are two distinct
stages of cost control, viz.,, (i) working the equipment economically
with plant hour cost controlled under specified limjts and (ii) en-
suring that it does an adequate quantity of work per hour. The for-
mer can be controlled better by the mechanical engineer in charge
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of the plant whereas the cost control on the latter is usually the res-
ponsibility of the civil engineers. By working out the cost per plant
hour in the first instance, the responsibilities of -the mechanical and
the civil side can be fixed more effectively. Another advantage of
this system is that when the Material account remains in arrears
(which it often does), the unit costs of earthwork can be approxi-
mated quickly from the scheduled cost per plant hour output obtain-
ed and plant hours put in.

12.03. EstimaTes FOR OWNERSHIF aND RUNNING CosTS

Estimates for sub-groups of equipment should be made separate-
ly, for the Ownership and the Running costs at the beginning of
each financial year. The provisions for various component charges
recommended in the previous Chapter should serve as a pguide.
These estimates should give complete details of all personnel re-
quired to form maintenance teams. The provision for spare parts
and materials in the estimate can be made as ‘lump-sum’, because,
exact- details cannot be foreseen. Estimates for hourly rates for
charging to works to clear suspense accounts should be based on pre-
vious experience and gctuals. The Running cost can be cieared every
month on the basis of these rates. Every three or six months adjust-
ments can be carried out for residual amounts. In any case expendi-
ture on Running cost suspense accounts should be completely clear~
ed by the end of a financial year, by transfer to project works. No
allotment should be required for these charges.

12.04. Sus-DivipinGg CHARGES OF MAINTENANCE TEAMS

It is not possible nor desirable to have separate maintenance
teams for each sub-group of equipment. For example, there may be
only one tearr. to do electrical maintenance on all the types and sizes
of excavators on a job. In such a case the cost of the complete team
should be worked out and the charges prorated in suitable propor-
tion to the sub-groups of equipment,

12.05. CREDiT SIDE ESTIMATES

The credit side estimates generally cannot be presented sub-
group-wise because the output of earthwork is a combined perfor-
mance of all equipment on the job. These estimates should be framed
for the overall use of machines for a particular item of work. Addi-
tion of such other charges such as the cost of manual labour, material
and services directly debited to work (e.g., explosives, watering
charges, etc.) and the over heads (haul road, flood lights, ete.) will
then give complete estimated rates for the year for each item of
work.
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—_——

12.06. PranTt Hour CosT

We tried to compile the hourly rate of ownership and operating
cost of items of equipment working on the different projects studied
by us. These are compiled in Appendix 3.5 and the information
collected from various projects is in Appendix 6.00. It will be seen
that due to want of uniformity in the procedures for accounting and
particularly because of different standards used to define the “Plant
hour” the cost varies widely. We have indicated standards and
typical estimates for some of the commonly used equipment in Ap-
pendices 3.3 and 3.6. These should serve as a guide for normal work-
ing conditions and will need to be adjusted to meei the special fea-
tures of any particular project.
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‘CHAPTER THIRTEEN

RECORD KEEPING FOR MACHINERY

13.01. Loc Books anp HisTorY Books USED FOR DIFFERENT PURPOSES

Due to different ideas as to the use for these records different de-
signs for forms and rules for posting them are prescribed by projects
to maintain their Log and History Books. Often enough, the forms
are made so elaborate that difficulties are found in posting them
promptily and the advantage of having reliable and easily available re-
cords is lost.

13.02. Stupy oF Various Forwms

We have studied the forms and regulations current on the pro-
jects visited by us. Log Books are utilised at Lower Bhavani as an
account document to incorporate operational cost of the individual
equipment and to transfer the cost to the earthwork. On the other
hand, the Nangal power channel project utilises neither of the books
for accounts of capital expenditure but have devised a third register.

13.03. CorrEect UskE oF Log Booxs

In the background of the account procedure suggested by us,
we recommend that the Log Books should be used only to incor-
porate the original data to arrive at the operational cost. It should
not be a cost voucher but should be the book in which the perfor-
mance data is “logged” so that the cost account can utilise the informa-
tion to base various statistics, It should not contain too many com-
putations but should record the original information only. Being a
documnent of fundamental data, it should not compile copies of cost
accounts, e.g., from stores or Muster Rolls. A “Log Book” of a Naviga-
" {or or a Pilot is used only for such records and we see no reason why
processed account figures need be compiled in if.

13.04. CorrecT USE OF HISTORY BooKs

The History Book should give all the technical and cost data of
the nachine to indicate the complete history of the machine for
technical and fiscal evaluation of the machine at any time. It should
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give manufacturers’ data about the technical details of the machine,
its cost records, history of repairs and alterations, and the abstract
of utilisation in terms of hours and the deprecialed value.

13.05. Loc Book DEeraiLs

The Log Books are to be utilised for two purposes: (i) for a
technical control to evaluate how the machine is performing, and
(i) for getting the “plant hours” performance classified by works,
To determine performance, the total plant hours put in by a machine
must be known and causes of “trouble” should be classified. The
book must also record the consumption of fuels and lubricants, since
the performance of the machine can be judged readily from these
figures, It must record the work on which the machine was em-
ployed indicating the officer on whose requisition the machine was
utilised. We have indicated the form of Log Book in Appendix
42, A memorandum of instructions for filling up the book is also
appended. These should be printed at the beginning of the books,
as is done in the P W.D. Measurement Books.

13.06. ApsTracT Loc Book BY SUB-Grouprs oF EQUIPMENT

We have recommended that the machine-wise operation account
is too elaborate and is not feasible on jobs employing a large num-
ber of machines, We have recommended classifying the running cost
under five sub-heads. To get this data, an abstract of Log Books per
sub-group of equipment comprising one make, size and type of
equipment will be required. A form for the Abstract of Log Book
together with the memorandum of instructions is given in Appendix
43.

13.07. InroRTANCE OF Loc Books

We attach great importance fo the correct and up-to-date post-
ing and carcful preservation of the Log Books. They would be given
the same care and importance as is customary in the upkeep of the
Measurement Books.

The Log Books should be kept always with the machines or
available in the field with the operation foreman.

13.08. History Book Derans

The form of the History Books is given in Appendix 44. A
memorandum of instructions for filling in the books is attached.
These should be printed at the beginning of the books, It should be
possible with this record to evaluate the general condition of a
machine at any time, to decide the nature and extent of the next
overhaul, to help in scaling the spare parts required in future and
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to assess its value. The Daily Reports required for day-to-day re-
cord of the operation of machinery are given in Appendix 4.00 and
are described in Chapters Five and Six.

13.09, T¥rE REconb

We attach equal importance to the maintenance of correct record
of tyres, as their cost is an appreciable fraction of the hourly rate of -
operating such equipment. A form of tyre record is given at Ap-
pendix 4.5. '

13.10. CoRRELATION OF RECORDS

The correlation of the records in the Log and History Books
with the Daily Reports and other records is given below:

Log Books Correlated Record

1. Date . - . .
2. Name of Operator . . . . Operator’s Daily Report.
3. Gross hours of machine on duty . . Operater’s and Foreman’s Daily Report.
4- Idle hours : )

{a) No work . . . . . Do.

() Minor Repairs . . . Do.

{¢) Major Repairs . . . - Do. and Base Workshop Daily

Report.

5. Fuels and Lubes . . . . Servicing team’s Daily Report.
6. Production with head lifts and nature of

matcrials, . . . . . Direction  Control Daily Report.
7. Dcbit 1o be raised on . . . Operating Foreman’s Daily Report.

History Books Correlated Record
1. Constant data of the machine . . Mgnul'aclurcr’s specifications and purchase
ata.

2. Hisotry of alterations . . . Base shops job cards.
3. Major Repairs & spares . . . Do.
4. Monthly summary ol operations . Log Book.
5. Cost Account (Monthly) :

{a) Capital Cost . . . . Account Records.

{b) Castof alterations and Major Re-

pairs . . . . Base shop job cards.
(¢) Deduct depreciation . . Log Books.
{d) Deduct Major Repairs . . Do.
Tyre Record . . . . Maintenance team’s Daily Report.

A large number of daily reports are required on projects to com-
pile the machinery statistics for accounis and for technical scrutiny.
They are non-standard forms; projects should have a free hand to
get them locally printed to suit the needs of the jobs.
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CHAPTER -FOURTEEN

UNIT COST OF EARTHWORK

14.01. ComronNENTs OF CoST

The final cost of an item of work comprises the following dis-
tinct sources of expenditures:

{a) Machinery ownership and running costs.

(h) Cost through Muster Rolls of direct labour and workcharged
establishment.

{c) Cost of directly debited T. & P. and other materials, e.g.,
Jackhammers, explosives, etc.

{d) Cost of contract work for some items, e.g., dressing.

{e) Cost of other services through distributive account such as

water supply, haul roads, flood lights, supervisory transport,
laboratory and miscellaneous charges.

The method of accounting for these costs to arrive at the unit
rates of completed items of work is discussed in the first part of this

Chapter. The latter part deals with the unit rates reported by vari-
ous projects.

14 02. PropPER CLASSIFICATION OF ITEMS

For facility of a proper cost control it is necessary to decide
the sub-heads of accounts through which each item of civil works
must be watched. Typical examples of numerical classification are
given in Appendix 4.13. The debits of machine hours, materials,
lzbour and contracts are classified by giving proper account numbers
for every item of expenditure.

14.03. MEASUREMENTS oF WORKS

The quantities of the work done should be measured cnece a
month on fixed dates. The same care should be exercised in the
measurement of departmentally executed works as is normally bes-
towed on contract works. With these records of quantities and costs,
the figures for the sub-head rates can be worked out. The total of

such individual unit rates will give the unit rate of a completed item
of work.
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14.04. Macumzery CosT

This is by far the largest item of expenditure on mechanised
jobs and hence the account procedure for this should be carefully
planned. The Daily Reports of every machine should mention the
hours worked on a particular work. The operation foreman or an
officer of the direction contrel should eriter the correct account num-
ber against each item of work done. These entries are verified and
transferred to the Log Books immediately. This becomes the primary
record of accounts.

Based on the record in the Log Books, a daily abstract is pre-
Ppared by the operation foreman giving the total plant hours of work
done by each sub-group of equipment, allocating it to the various
sub-heads of account. He should then forward one copy to the Civil
Engineer in charge of the work. The Civil Engineer must check and
reconcile the plant hours from his own records and also the alloca-
tion of plant hours to various works sub-heads as this is his res-
ponsibility.

The plant hours are then recorded progressively by works in a
register from day-to-day.

Samples of the Daily Reports and the Register of Equipment
allocation are given in Appendices 4.6.1 and 4.15 respectively. The
monthly abstracts of plant hours and work done by each sub-group
of equipment will also be available from the Abstract in Log Book
mentioned in Chapter Thirteen.

At the end of a month the Mechanical Engineer in control of the
operation of equipment will intimate to. the Civil Engineer in con-
trol of the works, the plant hours classified by sub-group of equip-
ment for the services rendered. The Civil Engineer checks and ac-
cepts for the debit by giving a corresponding credit to the equipment
suspense estimates. The total of the plant hours intimated by the
Mechanical Engineer should tally with the workwise total of the
plant hours from the Civil Engineer's record. Minor discrepancies
should be adjusted as lump enfries in_the Abstract Log Books,

Based on these fundamental records the debits of machinery
cost is transferred to the earthwork from month to month by the
normal system of Transfer Entry Orders.

A specimen of such a monthly transaction is given in Appendix
418.
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14.05. Creprts 10 CAPITAL ACCOUNTS

The credits for the hourly cost of equipment will include the
hourly rates of (i) Depreciation, (ii) Major Repairs and (iii) Re
newal of tyres, etc. These should be taken to the capital accoun
sub-head of the relevant equipment sub-group, treating them as re.
duction of the expenditure; but the credits and debits should be
watched through independent columns so that a complete view of
the total debits, credits and balances can be had at any stage.

14.06. Creprrs To Runnme CosTs

The Running cost can either be cleared at an hourly rate based
on actual total cost for the month, or can be cleared on the basis of
fixed estimated rates in the first instance and adjusted periodically,
say every three months, to tally with the actuals. We recommend the
latter procedure as it will give the first approximation of costs very
quickly.

14.07. Accounts oF MiNor EQUIPMENT

To avoid such complicated procedure in the case of Minor
Equipment used in small numbers, its working costs need rot be
passed through the capifal account. The charges for operation and
Major Repairs may be directly debited to works. Maintaining a
machinery suspense sub-head account for them is not considered
worthwhile. The depreciation of the Capital cost should, however,
be progressively charged off at least once in six months based on the
proportionate value of the work done.

14.08. OtHER CHARGES

The method of accounting for the directly debited labour, work-
charge establishment and contract work is too well known in the
P.W.D. accounting system fo need detailing in this report. The
material directly charged to the work should be only such as are
not used by the machinery, i.e., explosives ete. We find that some
projects directly charge even spare parts issued. We do not recom-
mend such a procedure as this will vitiate the calculation of the
working cost of the mechanical equipment.

14.09. DISTRIBUTIVE ACcoUNTSs

The method of transferring the cost of other services (such as
the Water supply pipe line at Hirakud) needs to be planned in a
more rational way, than has been customary in our accounting sys-
tem. The U.S.B.R. styles all such services as *“Distributive ac-
counts” designated by the profix-D, before the account number. The
cost of these services do not figure as independent items of debit,

108



UNIT COST OF EARTHWORK

when the work is closed but are cleared by transferring the expen-
diture to the work concerned. All such important services should be
properly estimated under suspense accounts. If is often necessary to
sub-divide the estimafes for such services into two parts (a) Capital
cost and (b) Running charges.

The former is cleared periodically pro rata on the value of the
work done and the latter is cleared completely from month to month.
For example the cost of water supply service to an earthen dam will
comprise (i) setting up the pumps and pipes lines which form the
capital cost and (ii) the running charges. The former should be clear-
ed proportionately to the outturn of earth work and the latter
should be completely cleared every month, for other services such
as haul roads, flood lights, laboratory control, field sheds, etc., the
same procedure should be followed. We also recommend that the
Special Tools and Plants (Charged) should be cleared periodically
in the same manner.

These debits for ancillary services form a substantial part of
the unit rates of the work and hence it is improper {o omit them in
caleulating the.rates for work. The large variations noticed in the
rates between various projects (vide Appendix 3.7) is partly due to
the want of uniformity in the extent of inclusion of such debits in

the system of accounts.

14.10. Stupy oF RESERVE FuNDs

To arrive at the unit rates of earthwork, more exacily, it will
further be necessary to periodically study the Reserve Fund for
Major Repairs as this forms a very important item of cost. As the
hourly rate of levy for Major Repairs is usually an approximate
estimate done at the early stage of the projeet, there is likely to be
a large variation between the actual and the anticipations, Whenever
the unit rates are reviewed a note explaining the position of the
Reserve Funds and adequacy of the rates for Major Repairs and for
renewals of tyres, tubes etc., should be furnished.

The unit rates, incorporating all these items of expenditure
should be adopted for arriving at the project rates for unit items of
civil works, Ifs relative position in the structure of cost accounting
can be seen in the Appendix 3.7. The items of expenditure which a
project normally finances separately are discussed hereaffer.

14.11. InpirEcT ComMPONENTS OF UNris RATES

The following ifems of expenditure have to be faken into ac-
count fo arrive at overall unit rates for comparison with the rates of
other projects or contractors.
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14.12. INTEREST oN CosT oF CAPITAL EQUIPMENT

It is necessary to take into account the interest on capital invest-

ed in equipment when working out the rates for mechanised items
of work,

One important point of difference between this charge and the
others is that it is proportionate to the capital invested, as pro-
gressively depreciated and unlike the*charges for depreciation is ap-
plied independently of the actual utilization of the equipment in
terms of hours worked or outturn achieved. If the equipment is
uniformly utilised during the working year, the incidence of interest
charge can be spread out uniformly per work hour of each item of
equipment in which case this charge will resemble the levy of de-
preciation charge on hourly basis. Such levy of interest charge, in-
cluded as a component item of ownership charge, is adopted in esti-
mating the units charge for items of work.

In working the actual cost rates for items of civil work, it is
necessary to include a proportionate charge for interest on capital
invested in the purchase of relevant items of Special T. & P. based
on the outturn achieved during the working year.

The rate of such charge per unit of work increases as the degree
of utilisation falis and outturn decreases. This is not adequately
realised. This charge can be very high on highly mechanised pro-
jects where there is inadequate utilisation of the equipment. Rough

calculations show that it varies from about 5% to as high as 20%
on our projects.

Incidentally the percentage ratio of the interest charges on the
outstanding capital expenditure on equipment to the total value of
the work done during the year by the machines is an excellent in-
dex for appraisal of the overall efficiency of the working of mecha-
nical equipment. An inter-project comparison of these figures would
be an easily obtainable index for efficiency evaluation. We could

not work out the figures for the projects for want of inadequate data
at our disposal.

A quick method of working out these ratings is given in  the

Appendix 3.8. For accurate evaluation the actuals of the project will
have to be taken.

14.13. LasoUR AMENITIES

The expenditure incurred by a project on labour housing
and other amenities should be expressed as a percentage of the total
project cost and should be figured as a percentage over the project
rates of civil items. A contractor is normally required 1o make his
own arrangements for labour housing. The expenditure on this item

110



UNIT COST OF EARTEWORK

aiso affects the wage scales to a certain extent and hence in an over-
all picture of projects, it is desirable to have an idea of the propor-
tion of such costs. The item should include the cost of the construc-
tion township and its maintenance, as the cost of the other free ser-
vices. such as, the supply of electricity, sanitation, water supply,
labour welfare, workmen’s compensation and their insurance, if any.

14.14. Stock Losses

Certain amount of loss, due to unutilised and surplus stock,
is inevitable on projects. This applies particularly to the spare
parts left over as all the parts will not be completely used when the
project is completed. A project holding a large stock of spares will
~ have the advantage of low factor of sickness of equipment, good
progress and low unit rates, but will lose appreciably in the value
of the unutilised surplus stock at the end of the work. A contractor
will invariably have to sell off the surplus stock at a considerable
loss. We consider that an approximation should be made on each
project as to this anticipated loss on stock. It should be worked out
as a percentage of the project cost and figured as a percentage com-
ponent charged on unit rates of civil items.

14.15. OveRHEAD aAND CENTAGE CHARGES

The pay and allowances of the permanent and temporary
establishment, their leave and pensionary charges, pro reta charge
of account and audits and the cost of ordinary T. & P. are levied on a
project under this head of accounts. The system of engaging super-
visory establishment on work-charged roll or under a separate esta-
blishment budget head is not uniform on all projects. A work using
less funds under work-charged establishment, and more on over-
heads may give low unit rates but may not be economical on the
whole. A contractor will generally incorporate such expenditure in
his unit rates, The overheads charges vary from about 10% fo
30%. These should be the realistic charges and not the “Pro rata”
for the work in the entire State.

14.16. COMPLETE DETAIIS NECESSARY FOR APPRAISAL OF UNIT Rarte
A corréct appraisal of the unit rates obtained on a project is

possible only if they are worked out completely on the lines indicat-
ed. Any partial picture is likely to be misleading.
1417, UnNrT RaTES o PrROJECTS

We have collected information about the actual Rates of earth-
work obtained on various projects. For want of uniformity in the
- estimate structure, the rates are based on different standards, con-
forming with the cost structure adopted in each project estimates,
The summary of a comparative study is given in Appendix 3.7. The
following paragraphs give further details.
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14.18. Lower BHAvaANI PROJECT

The information about the project and the statistics concerning
the machinery are given in Appendix 6.1.

About 59.1 m, cu. ft. of earthwork was done by earth-moving
machinery and 1004 m. cu. ft. by trucks and manual labour. The
earthwork was almost completed when we visited the project.

The average utilisation of the equipment was for 6.040 hours,
based on gross hours of work. The effective life used will be between
3,000 to 4,000 hours.

The rates for the earthwork done by machinery are worked out
as under: pide Statement No. 6.1.6.

Lead one way Rate (Rs.)
per 1,000 cu.ft,

¢.55 miles . . . . . . . - . - . . 45.57
1.00 miles . - . . . . . . . . . . 52.32
1.50 miles . . . . . . . . . . . . 56.00

These rates include only the costs of working the machinery.
Manual labour utilised as supplement {0 mechanised work, for dress-
ing the embankment, picking up roots and houlders, levelling and
control, civil work-charged establishment, etc., do not seem to have
been included in the rates.

There is no day-to-day record of leads and lifts to work out the
exact weighted averages. The leads adopted above are, therefore,
approximations,

The laid embankment is taken as 2/3rds of the struck bowl capa-
city of the machines. As majority of the earthwork was being done
by manual labour and irucks, a more accurate estimate of the work
done by the earth-moving machines was probably not possible. We
consider that the assumption made should be accurate within 10 per
cent.

The cost of the Special T. & P. is about Rs, 140 lakhs. Out of this
the cost of earth-moving machinery totals to Rs. 62 lakhs. A total
credit of Rs. 72.5 lakhs is taken for reduction in the cost of the pro-
iect due to Receipts and Recoveries. Salvage value of Rs. 50 lakhs s
adopted in the estimate against the expenditure of Rs. 121 lakhs on
equipment.
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The value of the earthwork done.by machinery works out ap-
proximately to Rs. 35 lakhs. The expenditure on the earth-moving
equipment was unduly heavy. The large residual life left at the end
of the job will probably result in a substantial loss if equipment
cannot be transferred at book value.

The life assumed for depreciation for various equipment is given
in Appendix 3.2. In view of the lack of intensive utilisation of the
equipment per plant hour, the depreciation included in the unit rates
of earthwork is rather liberal. The unit rates will be less by about
15% if the charges of depreciation were framed on the basis of the
effective plant hours only. This can be seen from the cycle time
given in the Statement No. 6.1.6. The cycle time required for such
leads should have been only about a half of those given therein.

The charge for the Major Repairs is included at the actuals only
as and when repairs are done and debits are raised. As the equip-
ment has worked during its initial portion of life, the project has
escaped a greater portion of Major Repairs. Hence the cost of Major
Repairs (per plant hour) has been very low, as can be seen from the
Statement No. 6.1.3. If a Reserve Fund for Major Repairs as recom-
mended by us, had been created, the rates for Major Repairs to
equipment would have increased substaniially. The project will
have to pay for this either in the form of a lower resale value. or
accept the debit for ithe cost of the final overhaul.

The running cost of the equipment is booked through suspense
accounts and is watched individually by machines through Log Bogoks,
We consider machine-wise accounting unnecessarily elaborate. One
"estimate for every sub-group of equipment (comprising one make,
size and type) should have been adequate.

The costs of ancillary services such as the haul roads, flood light-
ing, laboratory and field control, transport sheds and sundries are not
included in the rates of earthwork. They are stated to be watched
under “other sub-heads”. Probably here also the expenditure is not
separately booked for the work done by machinery and other
methods. These costs are substantial charges and will make an appre-
ciable increase in the rates.

The watering charges are included in the rate at Rs. 4.9 per 1,000
cu. ft. It is not known whether these are the charges for operating
the watering arrangements alone or include the cost of installation
of pumps and pipe lines also.
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The cost of the Special T. & P. is taken into account only as far
as the rated depreciation on the earth-moving equipment is concern-
ed. A large amount has been spent on other types of Special
T. & P, used which do not figure in the unit rates. The increase in
the rates due to this charge will be appreciable.

In the inter-project comparison of the rates, the following points
are borne out:

Labour Amenities

The cost of the buildings, which is 25 lakhs is about 5% of the
cost of the project. The details of the nature of expenditure inciud-
ed as “Rs. 24 lakhs O. Misc.” is not available. Probably a part of
it is ancillary services for the township in which case its cost should
be included under this heading.

The interest on the capital equipment will be a heavy charge
on this project. Taking Rs. 80 lakhs as the effective capital on Special
T. & P.,, 2.5 years average use and 4% rate of interest, the interest
charges will be Rs. 8 lakhs. The total value of work done by the
equipment seems to be Rs. 35 lakhs. This will give an increase on
rates, of about 23%. That is heavy,

The stock losses on the project have not been estimated. The
project held stock worth about Rs. 19.60 lakhs of which Rs. 8.51
Jakhs were machinery spares. '

Establishment and overhead centage charges are estimated as
Rs. 27 lakhs which works out to about 5% on the project total. The
actuals are not known but should be low as the project was com-
pleted quickly.

14.19. TuncasHapra ProJECT

The general information about the project is given in the Ap-
pendix 6.2.

Mysore/Andhra Side

The project was executed mainly by manual labour with assis-
tance from machinery limited to jobs which were costly or slow for
purely manual work.

We could not get adequate information about the unit rates. On
the Mysore/Andhra side the work is almost completed and most of

the equipment has been transferred. The records have been filed
with the result that factual statisties are difficult to get.
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The dam proper is constructed of masonry. The mechanisation
was limited to the transport of rubble by light rail rolling stock and
lifting the materials to the top of the dam by cranes of wvarious
types. We were told that the masonry worked out to Rs. 120 per
100 cu. ft. for cement-surkhi mortar (I cement to 1/4 surkhi to 23
sand) and Rs. 105 for lime-surkhi mortar (1 lime to 2 surkhi to
2 sand).

On the canal section, deep excavation in rock was ecarried out
mostly by manual labour supplemented at times by cranes used for
lifting up the muck.

The dragline work for earth excavation and casting is said to
have worked out to Rs. 30 to Rs. 35 per 1,000 cu. ft.

Some of the high banks were done by earth-moving machinery.
We were told that the rates worked as under:

A. (i) Excavation : Shovel operation ., . Rs. 13 per 1,000 cu. [t.
(i) Haulage lead % to 1% miles . . Rs.25t050.
(iif) Consolidation . . . . Rs. 6 per 1,000 cu. {t.
TotAL +  Ras. 44 to 69 per 1,000 cu, ft.

B. Drawn Scrapers

Lead 2 to 6 furlongs. (data of 25,000 hrs.

of work) . . Rs. 31 to Rs. 38 per 1,000 cu. ft.

The value of the Special T. & P. was about Rs. 56 lakhs. Infor-
mation about the salvage value realised and its effect on the final
unit rates was not available.

Hyderabad Side

The value of the Special T. & P. was about Rs. 80 lakhs. The
equipment was mainly used on the construction of a dyke 40 £t. in
height on the left flank, river diversion and some foundation and
canal works. No information regarding the unit rates of earthwork
by machinery could be supplied.

The equipment had done relatively little work and was left in
a poor state. The Mechanical Engineer looks after the stores, elec-
tricity and the production account of earthwork, which makes it
difficult for him to devote enough attention to the maintenance of
the equipment. The technical set up to look after the machines was
poorly organised and inadequately staffed. What struck us was that
the money spent on the overhaul of equipment by a contract agree-
ment with manufacturer’s agents in India could have been more
effectively utilised to strengthen the technical organisation with
some more skilled personmel.
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We feel it necessary to emphasise, even if it means repetition,
that mechanisation carried out half-heartedly will not pay.

14.20. GANGAPUR PRoOJECT

Information about the pfoject and the statistics of the machi-
nery are given in Appendix 6.3.

A total of about 125 m. cu. ft. of earthwork for the dam and the
waste weir was completed by June, 1953. A monthly progress vary-
ing from 3.5 to 6.0. m. cu. ff. was obtained with an investment of
Rs. 59 lakhs on earth-moving machinery. About 15% work remain-
ed to be done when we visited the works. The entire work is being
handled by mechanised construction.

The average utilisation of the equipment is 4,500 hours.

The “plant hour” is defined as effective hour.

The equipment was purchased in two instalments, one in 1948-49
and the other in 1952. The former at pre-devaluation prices was
worth about Rs. 35 lakhs and has done nearly 7,000 hours of work.

The rates for excavation and for earthwork worked out up to
1-7-1953 were as under :

Quantity Actual rates

Item m. cu. ft. per 1,000 cu.ft.
i. Excavation for dam seat . . : . . 11.65 42.5
2. Excavation for cut off in soft rock . 3 3 9.92 60.6
3. Excavation for hard rock . : ; . i 1.91 268.1
4. Impervious fill for cut off . k 8 ; ; 10.34 61.2
5. Impervious fill for dam . . . . . 66.26 65.6
6. Murum casing and rock toe . : : 3 25.01 95.6
7. Rock pitching : 2 . : ‘ L 1.25 196.9
8. Metal base . . . . g 5 5 0.28 480.0
9. Slant sand filter 5 . ; g i : 3.17 197.5 .

These rates include depreciation and running charges of the
equipment, direct labour and materials and work-charged establish-
ment. They also include the cost of all distributive accounts such as

" the purchasing and ‘the maintaining flood lighting arrangements,
constructing and maintaining haul roads, running charges of the
laboratory and field control, supervisory transport and sundries.
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Compared with the list of items recommended by us to be included
in the Project Rates, these rates do not include the initial cost of lay-
ing the water supply system for watering the earthen dam (which
will be 1:5%) and the cost of Special T. & P. (charged) which will
be 2%. An addition of 3-6% to the above rates, therefore, will have
to be made to work out the project unit rates.

The leads and lifts are recorded daily. Monthly weighted
averages are worked out. The typical details are given in Statement
No. 6.3.8. The average works out as under:

Materials Lead Lift

(ft.) (ft.)
Impervious fill . . . = 4 . . : 5 4,132 69
Murum casing . ¢ ‘ . 2 2 < : . 4,361 44

The measurements are based on physical measurements of the
compacted embankment. The goil is highly plastic clay giving pay
measurements of 55% of the struck bowl capacity of scrapers.

The total cost of the earth-moving machinery is Rs. 59 lakhs, of

which nearly Rs. 26 lakhs (mostly post-devaluation purchase) is
taken as the residual value after the dam is completed. Part of this

is planned to be utilised on the canal works. The value of the earth-
work done by the machinery is nearly Rs. 125 lakhs. The expendi-
ture on the earth-moving machinery works out to nearly 48% of
the earthwork of the dam.

The life for depreciation assumed is slightly longer than our re-
commendations, The charges for Major Repairs are levied at =2
flat rate and the balance of the reserve fund is carried forward tc the
next year. The Major Repairs and Running Cost of the equipment
are booked through separate suspense accounts, maintained by groups
of the types of equipment. The account is not sub-divided by makes,
types and sizes of equipment in the works register. The cost of the
spare parts issued for flield or majer repairs are booked machine-
wise in Log Books. The suspense estimates are cleared monthly on
the basis of the estimated rates and yearly adjustments are carried’
out for the balance amount remaining unadjusted under Running
Cezt.

The charges for renewals of tyres and tubes are levied at a
flat rate and a reserve fund is maintained.
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For the inter-project comparison of the rates, the following ob-
servations are made :

The cost of labour housing, maintenance and services works out
to 4-5%. The interest on the capital expenditure at 4% will be ap-
proximately 5%. This indicates infensive utilisation of the equip-
ment purchased, The stock losses on the project cannot be estimated.
The project held stock worth about Rs. 18:3 lakhs of which Rs. 10-38
lakhs is book value of spares for earth-moving machinéry.

The establishment and overhead centage charges are being levi-
ed at pro rata rates of establishment {o works for the entire State
and is estimated @ 30.5%. The actual cost up to the level of the Divi-
sion inclusive of the cost of T. & P. audit ete. is about 8%. We see no
reason why the project should be debited with such unrealistic and
heavy charges on pro rata basis.

14.21. HirakUD PROJECT

General information about the project and the statistics of the
machinery are given in Appendix 6.4.

The estimated quantity of earthwork on the main dam is 450
m. cu. ft. and on the dykes 223 m. cu. ft. About 120 m. cu. ft. of
earthwork on dykes is given on contract. The main dam is being done
departmentally with earth-moving eguipment.

The expenditure on Special T. & P. is Rs. 697 lakhs of which
Rs. 3 crores are spent on the purchase of capital earth-moving ma-
chinery. A list of the capital equipmient and the percentage utili-
sation is given at Appendix 6.4.

The earthwork done is as under :

Year Quantily in m.cu. fl.
1950-51 . . . . . . . . . . 22.1
1951-52 . . . - . . . . . . 44.3
1952-53 {(upto Jume 1953y . . . . . . . 63.3
129.7

The average utilization of the equipment up-to-date could not
be obtained but that for the period from October, 1952 to June, 1953
was 824 hours. The ‘Plant Hour’ was defined earlier as “gross heurs
of duty” but is now taken as odometer readings or as near an eva-
luation of it as possible.

The earthwork rate for pervious and impervious fill (on com-
pacted embankment measurement) up to the end of June, 1953 worlk-
ed out to Rs. 87-2-0 per 1,000 cu. ft.
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There is no cost accounting organization. Store issues are not
properly classified and priced to date and hence only an overall and
approximate figure of unit rate is possible.

The average weighted lead for pervious and impervious fill is 1.9
miles. The rate includes depreciation, major repairs at actuals and
running costs of equipment. It also includes cost of water supply,
misc. sheds and direct labour but does not include cost of haul roads,
flood lights, laboratory control, supervisory transport and sundries.

The life of equipment assumed for depreciation is slightly longer
than our recommendations.

Reserve Fund for Major Repairs is not maintained. A large
number of machines are sick and the work of major overhauls is in

arrears. An improvement in this respect will increase the rates sub-
stantially.

The total value of the machinery and spares for Unit 1 (concrete/
masonry and earth dam with dykes) is estimated to be Rs. 697
lakhs of which Rs. 471:9 lakhs is depreciation chargeable to works,
leaving a residual value of Rs. 225 lakhs. This fogether with the
residual value of “general machinery” and “stores discarded as
scrap and useless spares” amount to Rs. 278-3 lakhs. The board has
decided not to account for the residual value as reduction of ex-
penditure but to charge it to works. This will mean an increase in the
equipment ownership hourly rate of 57%. The ownership cost will,
therefore, rise from Rs. 16-5-0 per 1,000 cu. ft. (included in the rate
of Rs. 87-2-0) to Rs. 25-6-0 requiring a correction of Rs. 9.3 to the
overall rate,

The percentage increase in the rates due to the cost of haul
roads, flood lights, temporary sheds, etc., could not be worked out
for want of details. However, these were estimated by the Execu-
tive Engineer, Mechanical Division, to be about 105%. The labo-
ratory is run mostly by regular temporary establishment. No infor-
mation could be gathered for the debit head of supervisory fransport.

The cost of the special T. & P. (Charged) rendering general ser-
vice, but not charged to unit rates through depreciation, such as the
workshop equipment, transport vehicles, tankers, ete., is about half
a crore. This will increase the unit rates by nearly 1%.

For the inter-project comparison of rates, the following remarks
are made :

The interest charges on the cost of capital equipment will be
heavy on this project. Actual figures are not available but taking
Rs. 2:00 crores as the effective capital on earth-moving machinery,
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utilised fcr 2 years, the interest charges at 4% will be Rs, 16 lakhs.
The value of the work done may be taken as (140 m. cu. ft. @
Rs. 100 per cu. ft. giving) Rs. 14 crores giving the ratio of interest
to work done equal to 11%.

The cost of “K Buildings” is 5% over the cost of works., The
cost of maintenance and cother services is not known.

The overhead charges comprise establishment estimated at 5%,
T. & P. ordinary 1% and audit 1%.

The establishment charges are rather low. The Mechanical side
needs to be strengthened by having about two more divisions. This
will not increase the overheads appreciably but will aid in improving
the efficiency of the machines.

Contg‘act Work

The work by contract on dykes is done by earth-moving machi-
nery owned and operated by the contractor, When we visited the
work the contractor was working with 4 Nos. DW 21 Scrapers, 2 D-8
Tractors and a Grader.

Earthwork of nearly 22 m. eu. ft. has been done since February,
1953. The soil was taken from the borrow areas located close to the
upstream toe. The lead involved was mostly for routing the equip-
ment and was about 2 furlongs. The contract rates were as under :

1. Earthwork in all kinds of soils mixed and laid in layers of 6*

to t {t. with rough dressing and including all loads and lifts Rs. 45 per 1,000 cu. {t.

(Measurements are by borrow pits. Compaction depart-
nécmally with sheeps foot rollers; loss on compaction about
I 0/0‘) ,

- Earthwork in all kinds of soil laid in layers 6" with rough
dressing including all leads and lifts - . Rs. 47-8-0 per 1,000 cu.ft.

{Average lead 500 fi. for each 55 fi- additional lcad Rs. 1~12-0
per 1,000 cu.fi. bank measurements; compaction by depart-
ment.)

3. Excavation inallkindsofsoillaid in 6" layers with rough
dressing including lift and lead. . - Rs, 53-4-0 per 1,000 cu.ft.

(Manual work and used 4 Nos. DW 21 Scrapcrs, bank
measure; compaction departmentally.)

We feel that with so much equipment purchased which is not
likely to be utilised to its full life, it should have scarcely been
necessary to give out the dyke work on contracts. The rates inclusive
of compaction, work out to nearly Rs. 60 per 1,000 cu. ft. Depart-
mentally it would probably have been less.
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General

Equipment with large portion of residual life and a large quan-
tity of store will be available on completion of this project. If de-
finite plans for its utilisation on other projects can be worked out, it
should not be necessary to write off the entire cost of equipment to
this project. Better returns from the financjal investment and im-
proved efficiency from the personnel can be achieved if a continuity
of construction is planned for utilising the residual equipment and
spares.

14.22. Damobar VaLLEY CORPORATION PROJECTS

The information about the project and the machinery statistics
is given in Appendix 6-5.

The equipment is pooled for all the projects managed by the
Corporation and hence project-wise study of the equipment is not.
possible.

Maithon Dam and Power House

The Maithon Dam Project is estimated to require the following
quantities of earthwork :

49.8 m. cu. yds. . . . . Exc. in common soil.
0.66 » . . . .+ Exc.in scft rock.
0.8¢9 » . . . . . Exc. in hard rock.
4.40 " . . . . . Embankment earth.
 1.02 » . . . . . Dumped rock.
11.95 m. cu. yds. TotaL

The cost of the earthwork proper is Rs. 2.36 crores.

The quantities of earthwork done from the start of the project
up to 31-8-1953 and for the last working season are given below :

Total Quantities

Quantities done last
Items upto  working
31-8-53 season

m.cu.yds. m.cu.yds.

(1) Shovels and dumpers—

(a) Excavation in common soil . . . - . 1.32 0.84

(4) Excavation in intermediate rock . . . . 0.66 0.66

{c) Excavation in hard rock . . . . . . 0.48 . o.26
(2) Tractors with Sheepsfoot rollers, dozers, girders and water tankers—

(a) Embankment Earth . . . . . . . 2.00 1.21
(3) Dozers—

(¢) Embankment dumped rock . . . . . 0.38 0.38
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The weighted average lift and lead were as under:
Lead miles Lifi 1.

Impervious . . . .. . . . . 0.6 25
Semi-pervious . . . . . . . .- 0.6 43
Pervious . . . . . . . . - 0.6 40

We could not get the actual earthwork rates obtained on the
project but they were stated to be close to the estimated rates (revis-
ed estimate 1952) which are as under:

Ttem Rate Rs. per
cu. yd.

Earth Dam:

1. Stripping exc. . . - . - - . . . 014 4

2. Borrow impervious exc. - . . . . 2 1 ©

3. Borrow semi-pervious and pervious exc. . . . . . 014 4

4. Embankment . . . . . . . . . o4 4
Dizersion Channel:

1. Excavation common . . . - . . . . 1 g 10

2. Excavation Intcrmediate rock . .. . . . 312 o0

3. Excavation rock hard and fresh . . . - . - 6 o o

These rates include the cost of depreciation, Major Repairs and
running the equipment. A Reserve Fund is maintained for Major and
Minor Repairs and maintenance, The rates also include the cost of
temporary office and store sheds, haul roads, flood lighting, work-

charged supervisory staff, fransport, water supply and sundries. The
rate structure is, therefore, almost complete.

The measurements are based on compacted bank for the dam and
sections for excavation. The rate for embankment given above is
only the rate for processing. The rates of excavation and embank-
ment will have to be added to work out complete rate for the dam.

The share of this project in the construction equipment is esti-
mated to be Rs. 1.42 crores. The total value of the Special T. & P.
(which includes Rs. 21.4 lakhs for spares) is estimated at Rs. 2.22
crores against which a salvage value of Rs. 100 crores is assumed.

The life assumed for depreciation is almost in the line with our
recommendations except in case of excavators for which the life as-

sumed is much longer. A correction in this respect will make a small
increase in the unit rates:
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In the inter-project comparison of the rates the following points
are borne out :

The cost of the sub-head K Buildings is estimated at 6-1% of the
vost of works, This is within reasonable limits.

No figures could be worked out for the interest charges over the
cost of the capital equipment as the equipment is used as a combined
pool for all the projects,

No provision is made in the estimate for stock losses. The pro-
ject has started to build up its spare parts stores only recently and
hence it is too early to judge the stock losses on completion of the
work.

The establishment T. & P. audit and overhead charges are esta-
blished at about 10%.

Panchet Hill Dam and Power House .

The information about the project and the machinery statistics
is given in Appendix 6.5.

The dam is estimated to require the following quantities of
earthwork :

Total excavation: 230 m. cu. ft.

Total Embankment: 202 m. cu. ft.

The total cost of the project is Rs. 14-32 crores of which the
-earthwork is estimated to be Rs. 2.29 crores.

The earthwork done during the period 31-10-52 to 30-6-53 was 19.4
m. cu. ft. of excavation and 12.9 m, cu. ft. of embankment.

The actual rates of earthwork were as under:

i

Rate Rs. per yard

Ttem
Without With
depreciation depreciation
Rs. As. P. Rs. As, P.
Excavation Common . . . . . . . I 3 5 111 4
Excavation Int. Rock . . . . . . . 2 3 5 213 1
Excavation Hard Rock . . . . . . . g 6 a 012 2
Embankment . . . . - . . . o113 8 1 o 2
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The complete rate for embankment will thus work out to
Rs. 2-13-6 per cu. yd. or Rs. 105 per 1,000 cu. ft.

The lead on an average was 800 ft. and lift 18 ft.

The rate structure is similar to that described for the Maithon
dam.

The total provision of Special T. & P. in the estimate is Rs. 1-181
crores of which the earth-moving machinery charged to the project
is Rs. 74 lakhs. A deduction of Rs. 65 lakhs is provided in the esti-
mate as “Receipt and Recoveries” mostlv for the salvage value of
Special T. & P.

The life assumed for depreciation is the same as for the Maithon
Dam Project.

In the inter-projeci comparison the following points are brought
out :

The cost of the sub-head K Building works out to 5% the cost
of works.

No figures could be worked out for the interest on the capital
equipment. The observations made under the Maithon dam applies
to this project also with regard to the stock losses and overhead
centage charges.

General

The cost structure adopted by the project is almost complete,
incorporating most of the factors recommended by us except the
Special T. & P. (Charged).

The project have not yet come up to their best production levels
which they will reach in this and the next working seasons as they
are now almost out of their foundation works, Improved production
will reduce rates.

A Reserve Fund is maintained for Major and Field Repairs at
a flat rate taken at 100% of the depreciation. The unit rates quoted
above will be affected to the extent by which the actuals will vary

from the flat rate levy. The adequacy of the flat rates can be judged
only after 2 or 3 years.

Although the unit rates appear rather high to us we refrain
irom commenting upon them at this early state of construetion.
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14.23 BHAKRA DAM

This is a concrete dam  project using earth-moving machi-
nery for the construction of approach roads and for excavation of
foundation, tunnels, etc. Bulk of the excavation and embankment is
in rock, with an extremely difficult topography. This coupled with
the great height of the Dam (680 ft.) makes the cost and production
statistics unsuitable for comparison with any other projects under
execution in India. The work involves over 5 m. cu. ft. yds. of exca-
vation for the foundations and the power house alone. The general
information about the project is given in Appendix 6.6.

We could not get adequate information regarding the unit rates
of the work. An analysis of the work of the “Excavaticn of Left
Abutment above R. L. 1700” was furnished to us giving a rate of
Rs. 3-8-11 per cu yds. as under:

Rate Unit
Rs. As. P.
Labour . . . . . . . . . o 2 6 per cu. yd.
Materials . . . . . . . . t 14 o ”
Machinery charges . . . . . . . 1 0 9 i
Compressed air charges . . . . . . . o5 7 »
Electric charges . . . . . . . . o2 o v

ToraL . 3 811

It is not clear whether this included transport cost and fo what
distance and how much of the material was rock requiring
blasting.

The project has a provision of Special T. & P, of about 8 crores:
out of which earth-moving equipment is about Rs. 2 crores. The sal-
vage value is estimated to be about 80% of the residual book value
and amounts to about Rs. 0.5 crores. In view of the very long life
assumed for depreciation (vide Appendix 3.2)) we consider that this
value will scarcely be realised but with reference to the magnitude:
of the work it will not make an appreciable difference in the unit
rates.

14.24. NaNGAL POWER 'CANAL

The general information about the project is given in.
Appendix 6.7.

The work is mainly excavation and embankment for the canal
and the two power houses, mostly in sandy loam, with about 20%

in gravel or boulder strata. Machinery is used generally in the rug-
ged portions of the canal involving deep cuttings and high banks.
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The working condition varied from place to place but normally the
lead, compared to similar works on dams, was less. Where the exca-
vated materials was too far away or was inadequate, embankments
were done by earth from borrow pits.

About 400 m. cu, fi, of earthwork has been done by machinery
and nearly two to three times that was done by manual labour. The
canal work lends itself to easy manual work, except for the deep
cuttings and banks with long leads. In this respect, a good balance
between the work done manually and by machines is maintained on
this job.

The structure for rates for mechanised work on the project is
peculiar. The Mechanical Engineer (Executive Engineer, Field Divi-
sion, Nangal) carries out coinplete items of works at scheduled rates
laid down by the Chief Engineer. The profit and loss on working
the equipment is accounted under the suspense estimaies of owning
and operating the equipment. These estimates are watched as
“Manufacture accounts” and the profit and loss thereon is dealt with
under the normal PW.D. Regulations for stock manufacture.

The rates for earthwork are based on the pre-war schedules plus

premiums. The basie rates are as under:
(i) Excavatiorn in soil with a lead up to 50 fi. . . Rs. 3-2-0 per 1,000 cft.
{fi) Extra for lead over 50 fi. for every 25 ft. . . . Re.o-2-0 Do.

{itf) Lift from zero to 25 ft. tc be paid as lead equals square of
lift; and lifts over 25 ft. to be paid as lead equals lift X =25.

The lead is measured as straight lead or ““as the crow.ﬁieS”:

{1) Shovel or dragline work loading . . . . 200% over the basic
rates.

(2) Dragline work casting on spoil bank . . 175 % over the basic rates.

(3) D/B Scrapers . . . . . . . 150% over the basic rates.
{1) Motorised Scrapers :
Lead 500 ft. to 1,100 fi. . . . - . 1909, over the basic rates.
Lead 1,100 ft. to 1,800 ft. . . . . . 135% over the basic rates.
Lead over 1,800 fi. . . . . 8 . 110% over the basic rates.

Motor scrapers are not chosen for use on work involving a lead
of less than 500 ft,

The scheduled rate for compaction is fixed at Rs. 12-8-0 per

1,000 cu. ft. inclusive of all premiums. This includes watering, roll-
ing and dressing.
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There is no hardness, wetness, slush or gravel allowances given
over these rates for machinery work. Such allowances are allowéd

for manual work and to that extent the machine work becomes
cheaper still.

“Pay” measurements are based on the “borrow pit” measure-
ments, recorded, by taking cross sections. These are checked by th
Civil Engineer on whose behalf the work is done. '

The hourly rates of working the machinery include a flat allow-
ance for credit to a reserve fund of Major Repairs.

For a typical case of canal excavation by a dragline casting on
spoil bank involving a lift of 30 ft. and a lead of 150 ft. (within the
reach of the boom) the rate worked is Rs. 22-2-0 per 1,000 ft. The exca-
vation by the machines generally left the area roughly to the final
section, and hence some further excavation for proper sectioning
and dressing had to be done by manual labour.

For a {ypical case of an embankment involving a lead of 2,050 ft.
and a lift of 30 ft. and embankment measuring 85% of borrow pit
measurements, the embankment rates worked out to Rs. 75 per 1,000
cft. of compacted and dressed embankment, We consider that the rate
for excavation and casting is rather low. The rate for embankment,
though somewhat high, is reasonable taking into account that usually
the Canal excavation and embankment work were done within the
same rate.

We were told that the overall position of the profif or loss on
the manufacture estimates is, that there is no appreciable ecredit
balance or deficit on the running costs and that there are adequate
funds available under the Major Repairs Reserve Fund.

We could not get adequate information to study how far the
equipment will be utilised on the project and to what extent these
rates will be affected by the assumptions of the salvage value. The
project is very large involving much work on canals and hence it is
difficult to get an overall picture of how the plant planning has
been worked out for the entire job. However we feel that the figures
of the life of equipment assumed for calculating the depreciution
are too high and are not consistent with the figures normally adopt-
ed on such works. A modification in the rates of depreciation to be
in line with our recommendations will increase the rates
by about 15%.
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‘CHAPTER FIFTEEN

MANUAL LABOUR VERSUS MACHINERY

15.01. UNEMPLOYMENT

The problem of unemployment in India is drawing pointed atten-
tion from everyone at present. Doubts are raised as to the value of
mechanisation of projects to the country from viewpoint of overall
economy. We are of the opinion that a word of caution is necessary
before going in for large scale mechanisation, We must find employ-
ment for the partially utilised vast resources of unskilled labour
particularly in the rural areas.

We must take into consideration the drain on foreign exchange
which mechanisation brings about ; not only for the purchase of the
equipment, but almost twice as much more for the supply of mate-
rials and spare parts needed to keep the machines running.

Our resources of skilled personnel to maintain and operate the
modern mechanical equipment are limited and our organisational and
administrative set-ups are not as yet modified to meet the existing
needs of maintaining the equipment at a high standard of efficiency.

We consider that mechanised construction is indispensable under
certain conditions for the quick and efficient execution c¢f our pro-
jects. If the scope of mechanisation is limited to the proper spheres
and does not interfere with the interests of manual work, the coun-
try would gain by the judicious use of machinery ; particularly now
when the “grow more food” works have to be pushed through and the
quick execution of our River Valley Projects is very important to the
nation’s economy.

15.02. DECIDING SPHERE OF MECHANISED JOBS

Before a project is planned for execution, the scope of mechani-
sation should be studied and limited to jobs which are not feasible
without the aid of machines or which cannot meet the time schedules..
For works which can be executed within the time schedules and to
specifications, by either manual labour or mechanisation, the com-
parison of estimates will be the deciding factor. We suggest that for
such works it would be undesirable to mechanise if the estimates
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for the mechainsed construction shows saving of about 20 per cent
since with the data available at present overall estimates for mecha-
nised work can be framed to approximately 80 per cent accuracy
only.

A small amount of mechanisation to supplement the manual
labour is our best arrangement. Selected items of work which can
accelerate the progress of manual labour should be handled by
machinery ; for example transport over long distance, lifting mate-
rials to the top of the dam, stone crushing for concrete, compaction
of earth-fills, dewatering foundations, ete.

15.03. PropucTioN SCHEDULES

The targets set for production schedules and the degree of avail-
ability of labour resources in a local area are often guiding factors
to decide the necessity of mechanisation. A two-yard excavator
with about 10 men can do a job in a day which the same number
. of men would take a month to do. It is not always that a very
tight time schedule is inescapable. If jobs are started well in ad-
vance, and time schedules are relaxed where it is reasonably possi-
ble to do so, it should be possible to avoid the necessity of rush-
schedules on many jobs and thus bring them within the scope of
manual labour. '

This aspect should be borne in mind while preparing the pro-
gress schedules of construction for projecis. "The large amount of
time consumed in planning for equipment and awaiting deliveries
will often decrease time schedules sufficiently to erfable the work
to be done by manual labour.

The partially mechanised Tungabhadra Project and the highly
mechanised Vaitarna Dam should provoke a lot of thought in this
respect. The change-over from the use of mechanised concrete cons-
truction to masonry at Hirakud is another example for such ana-
lysis.

15.04. SPECIFICATION REQUIREMENTS OF MoDERN PROJECTS

Some of our modern projects are outside the scope of manual
labour unassisted by equipment. Jobs such as Bhakra or the earth-
work at Hirakud Dam cannot be done without the use of modern
machines. If we want the projects to be executed we must have re-
course to mechanisation. Even if we were satisfied with completing
our projects over an extended time, the specification requirements
of such projects make it essential to use machines. It will not be
safe to build them by other methods.
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15.05, Special. Use oF MECHANISATION

Excavations for foundations, long leads, compaction to specifica-
tion-and excavation and tunnelling in rock are spheres in which
mechanisation seems indispensable even on medium sized jobs.
Under-water excavation can best be done by draglines. Blasting
below water table needs modern drilling and special explosive tech-
nique. Haulage over a distance of about 500 ft. cannot be attempted
on any large scale without the help of transport vehicles.

15.06 Manvar Lasour aND TRuUcks Versus EARTH-MOVING MACHINERY

Donkey transport can work to about two furlongs and works can
be attempted with bullock carts up to a lead of one mile. But carts
are getting scare and costly for such work and the advent of motor
trucks has almost completely taken over the transport of building
materials. The motor truck transport is cheaper in initial cost but
becomes more costly on running expenses with the result that on
larger jobs it pays to go in for modern earth-moving equipment. A
typical comparison of earthwork by trucks with that by heavy equip-
ment is given in Appendix 5.1. The conclusions evident from the
study are as under:

(i) A large initial investment is requiréd for earth-moving
machinery which can be economically advantageous only
when fully utilised. Comparatively Ilittle initial invest-
ment is required for manual excavation with truck transport
and trucks.

(ii) The labour strength employed and the construction colony
for manual work will be nearly 15 times those required
for E. M. Machinery. The employment for manual work
will be mostly unskilled labour, whereas that for E. M.
Machinery will be mostly skilled.

(iii) The unit rates of earthwork based on the total expenditure
falls progressively as the earth-moving equipment is uti-
lised for longer period of its life. The unit rate for manual
labour remains almost steady.

(iv) For jobs involving large quantities of earthwork spread
over the lifetime of equipment, machinery work would be
much cheaper than manual work.

(v) In this specific study, it would not pay to go in for E.M.
Machinery for less than 25 m. cu. ff. of earthwork unless
the salvage value of the equipr =nt can be realised by fur-
ther use or sale.
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(vi) Continuity of construction by earth-moving machinery is
essential to achieve low rates. For manual work it does
not affect the rates appreciably.

It is our contention that a non-technical critic does not realise
the strength of labour required to do earthwork manually. If the
earthwork of the Hirakud Dam was to be executed by manual labour
alone, the strength required would have been nearly 3,00,000. That
would make a job impossible to set up or manage.

15.07. No SHORTAGE OF LABOUR IN oUR COUNTRY

We, however, think that specialised infricate equipment deve-
loped in the West to meet the shortage of man-power, should scarce-
ly be necessary in India. For example, the irench diggers for shallow
foundations of buildings, the field channel excavators (developed on
All American Canal) or the elaborate rigs to dress the canal banks
{used at Friant Project) should scarcely be required in our country.
It 1s sad but true, that there is yet a certain amount of fascina-
tion in the minds of amateur engineers in doing jobs by machinery
in fields which can be better covered by manual labour. It is neces-
sary, therefore, to study critically each field of work before investing
in machinery.

15.08. Our EcoNoMIC STRUCTIURE

The modern conception of mechanisation is but an advanced
and foreign countries is that an unskilled labourer costs us Rs. 30
to 40 per month whereas U.S.A. has to pay Rs. 1,500 per month.
We have plenty of unskilled and little of skilled labour whereas
the reverse is the case in U.S.A. On the other hand the imported
cost of every dollar worth of equipment and spares is about Rs. 5
and 8 respectively. The value of spares required by the equipment
is about 50 per cent of the cost of the equipment.

It is,. therefore, wrong to arrive at the conclusion that if an
equipment is developed in foreign couniries to do economically a
particular type of work there, it must be good for us also.

15.09. NECESSITY OF IMPROVING TECHNIQUE OF MANUAL LLABOUR

The modern conception of mechanisation is but an advanced
stage in man’s search for tools. It has contributed to the evolution
of the world from the time of the caveman of -the stone age. The
development of the personal tools such as plck axes and the crow
bars has been arrested by the over-loading effeet of specialised
equipment such as excavators. In advanced countries, the develop-
ment of personal tools has taken the shape of pneumatic diggers, or
electric hand drills. In Ind1a we have not yet given adequate thought
to this. problem.
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Whereas the modern scrapers are a vast improvement over the
earlier models of twenty years back, the small man’s tools such as
the spade or the basket have not been given enough attention for
scientific development. The pre-historic method of transporting soil
in little baskets carried over head has seen no improvement since
the days of the pyramid. And yet these are the tools through which
we are now planning to spend crores of rupees for our development
projects. We entirely agree with the thought-provoking article sent
from Washington D.C,, by Shri N. D. Ghulati that a {ime and motion
study of manual work needs to be pursued on scientific lines and that
the workman’s tools should be improved to give more perfiormance
and less fatigue. We quote the suggestions below :

“Briefly stated, the idea is that great saving would be obtained
in most forms of engineering work involving the movement
of earth by a thorough development of the science of earth-
work under Indian conditions. Special study would be
given to the application to the use of human labour, of the
principles of time and motion analysis, which has done so
much to increase production in the construction and manu-
facturing industries in this couniry......

“The second step in the study proposed would try to bring
about more efficient methods with the tools in common use
by ‘time and motion study’......

“A great deal of study should be given to the best method of
carrying out the studies...... One of the first steps should be to
get one or fwo experis in time and motion study from
United States to come to India {o see the conditions of work
there and learn the problems involved......

“Probably the best way to finance these studies, ...... would be
under the Point ¥Four Programme. Another possibility
would be under the Ford Foundation....... A third but Iless

desirable method would be for some time and motion expert
to set up a study programme for himself at some University
in India, under the Fullbright Act of the United States Gov-

4 33

ernmen..

15.10. LasoUR CONSCIOUSNESS TO THEIR AMENITIES

A new aspect that has to be borne in mind in the planning of
large concentrated works managed by manual labour is the labour
consciousness for their elementary comforts and needs. It was possi-
ble in older days to disregard the question of even modest housing,
sanitation and health arrangements. Any concentration of labour
today raises these fundamental problems. Even a bamboo matting
hut costs over Rs. 250 in construction and maintenance over 5 years.
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The cost of other services is nearly a third of thas. It will progres-
sively become impossible to manage concentrated works without
spending large amounts on construction towns. It is only a question
of time before the demands of the labour unions in the field of in-
dustries pervade the sphere of the construction trade. In any coms-
parison of manual labour versus machinery this factor must be care-
fully considered.

The difficulties normally encountered on jobs managed with
manual labour have been summarised by Shri E. Viraraghavan,
Superintending Engineer, Hyderabad, P.W.D., as under :

(1) Heavy advances,

(2) Free transport from their villages to the workspot and back
affer the completion of the season.

{3) More and more amenities.

(4) General decrease in the capacity of their work due to insuffi- .
cient nutritive food.

He evaluates the economic effect of these overhead expenses on
manual labour rates as under :

1. Hutting charges, providing mats, bamboos, coir ropes, etc. . 3%
2. Depreciation and mending of tocls . . . . . 1%
4. Transportation charges . . . . . . . 3%
4. Watchman charges . . . . . 8 . . 1%
5. Advances and food arrangements . . . . . 7%
ToraL . 15%

If lighting, sanitation, water supply, medical services and the
housing better than “bamboo and mats” are provided, the percentage
will jump so high that it will be the critical consideration in the eva-
luation of overall economy. He further works out that the value of
the foodgrains required is about 20 per cent of the value of the earth-

work.

15.11. EARTHWORKS ARE MORE EconoMicaL

One of the reasons why large earthwork jobs are now attempted
ijs the development, to a high standard, of the science of Soil Mecha-
nics. An engineer can now use soil as a construction material with
known factors of safety in the same way he used concrete or steel.
This has made large dams technically feasible.

Note:—D.O. No, CWD-3/W of 16-9-53, addressed. to Shri V. T. Krishnamachari. (copy
to Shri Kanwar Sain) by Shri N. D. Ghulati from Washington, D. C :
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For the same height of a dam above the foundations, the quan-
tity  of earth required is roughly 10 times that of masonry. If,
therefore, the rate of earthwork is 1/10th that of masonry, an earth
dam will complete with a masonry dam in cost. In the matter of
design the earth dam generally does not need to go deep below the
ground level except for a small quantity (usually about 10 per cent)
for the cut off trench; whereas a masonry dam has to start from
sound rock however deep it is. This aspect works in favour of the
earth dam. Usually the rates of earthwork are only about 1/10th
that of masonry. This makes earth dams cheaper both in quantity
and rates.

The development of earth-moving machinery has cut down the
rates of earthwork whereas there has been a steady rise in the rates
of other materials. To quote Donald and Auckland from ‘‘Moving
Heaven and Earth” :

“During 1920-30 period, earth-moving was accomplished by
steam and gasoline units, and was necessarily slow. Using
a 1,000 ft. haul as basic the average delivery was 8 cu. yds.
per man-hour at a cost of about 50 cents per cu. yd. During
the period 1930-33, the first true gasoline tractor was em-
ployed as a haul unit, and this increased production to a
figure of 12 cu. yds. per man-hour at a cost of about 45 cents
per cu. vd.

“In 1933, when rubber tyres were introduced scraper perfor-
mance was stepped up and production costs lowered, haul-
ing the $ame distance (1,000 ft.) during 1933-39 meant a deli-
very of 60 cu. yds. per man-hour at a cost of about 14 cents
per cu. yd.

“In 1939, when a Tournapull was invented a considerable saving
both of time and money was effected. Production with this
piece of equipment on a 1,000 ff, haul is 130 cu. yds. per
man-hour at a cost of 8 cents per cu. yd. delivered.”

in India, the rates of mechanised earthwork is only about 1%
times that of pre-war rates, but the rate of masonry has gone up to
nearly four times.

We have collected information about some of the large works
carried out by manual labour in the country. A summary of the in-
formation supplied t{o us is given in Appendix 5.2.

15.12. OBSERVATIONS .ON CANAL EARTHWORK

It will be seen from the statistics given in the appendix that the
manual labour is utilised mostly for canal work and for minor earthen
dams. The rates obtained for canal excavation by manual labour
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are on the whole such that mechanisation will scarcely be justified on
the grounds of cost alone except where long leads and lifts are in-
volved. We think that a good balance is obtained in this respect on
our projects and no emphasis needs to be made for leaning more to
either side.

We would, however, suggest that there is a greater scope for
the use of tramlines and tipping trucks for this type of work than
has so far been employed. For large quantities of excavation for
canals of small bedwidths in hard materials like the disintegrated
rock, the use of back-hoes deserves more attention.

As regards the canal embankments, trucks used on highways are
often employed for transport. These are unsuitable vehicles for off-
the-road transport which makes for costly running charges. We
suggest that for larger works involving short distance transport, the
use of small diesel shuttle dumpers 4} to 6 yds. capacity loaded
manually needs to be given more thought.

15.13. OBSERVATIONS oN EARTHEN Dams

For earthen dams, the transport is largely done by commercial
trucks loaded and emptied by manual labour. The rates on the whole
are higher than those possible with earth-moving machinery.

The Malampuzha dam is a typical example of constructing a
small- earthen dam with trucks. The overall rate works out to
Rs. 93 per, 1,000 cu. ft. of compacted bank. For this method of cons-
truction we think that the rate is satisfactory. But an all inclusive
rate of about Rs. 60 per unit is achievable by mechanisation even for
somewhat longer leads and higher lifts. However, so long as such
small dams are attempted as individual works, a higher degree of
mechanisation is not desirable,

We think that a better planning should be possible by com-
bining a group of small dam projects under a Central mechanised
organisation. If this can be done to pool about 50 m. cu. ft. of earth-
work, mechanisation will cut down the cost and time. Uttar Pradesh
has already worked on this system successfully completing fair sized
dams (30 to 60 m. cu. ft.}) in one or two seasons each at atiractive
ratess. Madhya Pradesh has planned in a similar way to construct
a Jarge number of minor irrigation works through use of a Central
Pool equipment. We feel that this type of planning deserves more
investigation.
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CHAPTER SIXTEEN

SUMMARY AND RECOMMENDATIONS

We have dealt, in the Report, with the various aspects concern-
ing the economic and efficient utilisation of the earth-moving equip-
‘ment on River Valley Projects.

We felt it more convenient to deal with the subject according
to the arrangement presented in the Report, which covers all the
points included in our terms of reference together with such addi-
tional suggestions as we wanted to make under item (7). We have
given in this part a summary of our recommendations arranged in
order of the terms of reference.

(1) The makes, types and sizes of the plani best suited for
various types of work with a view to standardisation ; and

(2) combination and matching of plant where more than one
unit of plant is involved.

These terms pertain to plant planning and standardisation of
equipment which have been dealt with in Chapter Two.

Construction plant should be planned and detailed with the
same care as is essential for working out other details of a project.
1t should be based on carefully collected data regarding materials,
progress schedules and specifications.

Planning should take into account the job set up and should aim
at utilising about 75% of the life of the capital equipment against a
definite programme for utilisation.

Mulii-shift working should be a standard feature and suitable
allowance or extra pay should be given to the project staff for
shouldering the additional responsibility of multi-shift working and
cost control.

Yearly financial grants should be arranged in such a way as to
avoid piece-meal purchase of equipment causing the introduction of
non-standardised equipment.

The “job factor” and the “management fatcor” should be pro-
perly evaluated in as far as this affects costs and production. The

former will require a detailed study of the materials, topography, de-
sign, working conditions and specifications. The latter will depend
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upon the organisation, personnel, authority vested at various levels,
and the available facility for repairs and replacements. The master
plan of equipment should bring ocut all these points and their effects
on cost and production.

Proper facilities for ancillary services, e.g.. flood-light, railroad,
labour amenities, transport for supervisory personnel, communica-
tion, ete,, should be incorporated in the plan as the efficiency of the
equipment operation will depend upon such services.

Equipment and spare parts pools within States are essential for
better maintenance and effective utilisation of the large number of
construction equipment diffused throughout the States. A Central
Organisation under C. W. & P. C. to coordinate the demand for equip-
ment following its release from completed projects is suggested.
The detailed sphere of its activity is given in Appendix 7.

The standardisation of power units is equally important.

Small sizes of equipment are not recommended for use on pro-

jects except in as far as they may be required to aid the manual
work,

It is better to standardise even on a few mediocre types and
makes of equipment than to purchase too many makes and sizes of
a high quality equipment. Care should be taken to see that the equip-
ment selected is backed in India by satisfactory spare parts, stores
and service personnel with the equipment representatives.

The policy of purchase of capital equipment should be coordi-
nated with the overall plans of the project engineer to fit his orga-
nisation and job requirements.

The quotations for the purchase of equipment must be weighed
with due regard to services which the firm can offer in ex-stock
supply of spares and technical assistance.

(3) Correct apportionment of labour to plant.

We understood this term to mean that standards should be laid
down to indicate the strength and wages of the technical personnel
operating. maintaining and supervising the equipment, i.e., the line
and staff organisation.

The organisation required on a mechanised project is given in
- Chapter Three. The recommendations regarding qualifications, train-
ing and wages of the staff organisation is dealt with in Chapter
Four and the number of operators required per machine is suggested
'in Chapter Eleven. No definite standards regarding the strength of the
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maintenance crews can be given as it will depend upon the organi-
sational set-up and the availability of skilled personnel. However,
the standards for labour charges per plant hour for servicing field
repairs and Major Repairs have been stated in Appendix 3.3.

(4) Mode of calculation of the working cost of each type of
plant per hour ; the unit cost of the work performed by each
type of plant on the various projects should be computed
for the last working season and variations in cost should
be explained.

(3) Suggestions for a unified scale of depreciation to be follow-
ed on all river valley projects.

The “plant hour” is defined as ‘“meter hours” where meters
are working ; where such meters do not exist, commensurate effec-
tive hours, based on the working of similar other machines with
meters, should be used. Where even this is not possible, the “effec-
tive hour” can be based on the average fuel consumption and the
work done per hour, which gives the load factor.

The method of working out the “plant hour cost” of equipment
has been detailed in Chapfers Eight to Twelve.

The expenditure on the purchase of earth-moving machinery
should be accounted for as suspense charges and charged off pro-
gressively to works through depreciation. The Spl T. & P. of
general nature need not be watched through individual deprecia-
tion account but should be charged off progressively in proportion
to the value of the work done. The method of keeping capital ac-
counts of each of the equipment through History Books has been
deseribed in Chapter Thirteen. The resale value of equipment can be
deducted from the project cost if definite plans for utilisation of the
residual life of equipment are worked out. The standards for cal-
culating depreciation have been laid down in Appendix 3.3.

A flat rate of levy is proposed for Major Repairs to equipment,
which should be credited to a Reserve Fund and the charges for
Major Repairs watched through suspense estimates, should be
debited to the fund. Standards for the flat rates of Major Repairs
are laid down in Appendix 3.3. The set-up required for overhauls
and repairs has been detailed in Chapter Six.

The operating charges should he watched through suspense
estimates and cleared monthly by debit to the work to which
services are rendered. The clearance rate can either be based on
the actual expenses or at an estimated rate subject to periodical
adjustment for residual amounts.
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The standards for the operating charges, servicing ax_ad field re-
pairs have been indicated in Chapter Eleven and Appendix 3.3.

The method of working out unit rates of-earthwork by trans-
ferring the expenditure on owning and operating equipment, to
the items of work concerned, has been prescribed in Chapter
Fourteen,

The importance of watching the unit rates down to- each indi-
vidual component of costs is emphasised. The requirements of a
complete rate structure have been defined in Chapter Fourteen.
These rates should be worked out at two levels: (i) Project rates and
(il) inter-project or “contractors” rates. The nature of the compo-
nents factors have been indicated.

The actual rates reported by projects include or exclude or
partially incorporate these components, The projects do not have
the costs of camponent factors in readily available form to enable
an overall comparison of unit rates on a uniform basis. to be made.
The rates reported by projects and the component facicrs which
they incorporate have been studied in Chapter Fourteen and tabu-
lated in Appendix 3.7.

We could not make a more detailed study of the comparative
unit rates for lack of adequate data. The projects are not in a posi-
tion te supply the required information in the time at our disposal.
We have suggested the opening of a cost accounting organisation in
CW.&P.C. which should pursue this matter. 1t is only after the
projects rnaintain their accounts along the lines suggested by us
that a periodical comparative evaluation can be accurately made.

We recommend that the central organisation should codify detailed
procedure.

(6) Standard forms for the history sheet and Log Books of
each type of plant.

The Log Book should be used as a primary record of opera-
tional data and the History Books should give all the technical
and cost data of a machine for technical and fiseal evalution. The
forms of -the Log Books, History Books, and tyre record are pres-
cribed in Appendices 4.2 {0 45.

(7) The various factors involved in efficient plant operation
emphasising the adverse factors which have been respon-
sible for low output and poor maintenance on the various
projects visited.

This reference is dealt with in three parts as under:

(i) Administration and personnel.
(ii) Operation, maintenance and repairs.

(iii) Supplies and spare parts.
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Administration and Personel

The most important single factor controlling the efficiency of
a project is the management factor. Administration and personnel
are a part of the management factor.

Points important to proper administration are:

(1) Proper organisation; in Chart 1 paragraph 3.14 an attempt
is made to convey the concept of a line and staff organisation.

(2) Authority is not being delegated properly for various rea-
sons as detailed in paragraph 3.3.

{3) Proper codification for procedures organised on mecha-
nised construction does not exist. We recommended that procedures
and records be codified by the proper Directorates at the Centre.
If proper Directorates to codify procedures do not exist, they should
be established. :

(4) Decisions must be made rapidly enough to keep in time
with rates of production. When meodification of design will increase
efficiency or lower costs without affecting .specifications, it must be
allowed. The use of modern office and communications equipment
will expedite good administration. |

Personnel is discussed into three aspects—selection; training and
maintenance of constructive work relationships.

Modern methods of evalution (the use of tests and testing) can
be invaluable in selection of personnel for employment and train-
ing. At present selection of personnel for employment and for
training is unsatisfactory. This matter is covered in Chapter Three.

The training programme under consideration by C.W. & P.C.
must be implemented as soon as possible under a new Directorate
of Technical Man-power. '

In considering the maintenance of constructive work relation-
ship two factors appear. Morale is generally low on the projects,
the people are not interested in their work nor informed as to why
they are working. More information should be given out to them

about the work and their value to it. Pay scales are relatively low
for responsibility involved. We have given recommendations about

pay scales in Appendix 2.3.
Operatior:l, Maintenance and Repairs

Operational standards can be improved by better plant plan-
ning, careful maintenance, and proper conduct of.the job. Im-
portance of having trained personnel for .operation and repairs is
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discussed in Chapter Five, Points which need special attention on
operation and maintenance on our projects have been high-lighted.
Periodical inspection of equipment by base workshop is essential.
A scheme of training operators and maintenance personnel is

suggested.

Various teams required for servicing and maintenance of equip-
ment are indicated.

Special care is necessary for maintenance of targets.

Careful layout for standardisation of lubricants is recommend-
ed. Importance of clean fuel for efficient operation is brought out.
Filtered oil can be used for less exacting duties to keep down costs.

Incentive wage for production in excess of standards of opera-
tion and maintenance should be a regular feature of wage structure
(para 4.25).

Adequate amenities should be offered to the operation and
maintenance personnel to enable them to do their duties efficiently
and safely, e.g., providing uniforms, warm overalls, goggles, etc.

The standard of repairs is even pcorer than operation.

Well-planned repairs facilities are essential to efficient opera-
tion. Workshop laycut, organisation and repair routines are dis-
cussed in Chapter Six. Importance of assembly overhauls and re-
placements is stressed. Careful inspection at all stages of overhaul
and proper planning for reclamation and reconditioning of old
parts is essential for ultimate economy.

Supplies and Spare Parts

A large store of spare parts is carried by projects without
commensurate advantages as the parts are not ordered carefully
A Central Scaling Organisation under CW. & P.C. to assist the
projects to forecast their demands of spare parts and to build up
stocks of only useful items is suggested in Chapter Seven and
Appendix 7.

Standardisation of equipment is essential fo having a satis-
factory service of spare parts, from the project stores as well as
spare part stock can be cut down only if a project buys equipment
in one make and size as far as possible and standardises on power
units.

Projects should be allowed to order their spare parts require-
ments either against D. G. 5. D. rate contracts or under normal pro-
cedures of tenders. Lengthy procedures are working against economy
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L]
and are causing overstocking in stores. Attention of the Stores
Purchase Committee should be drawn to the necessity of obtaining
spare parts and other materials expeditiously by the projects by de-
legating adequate powers to the project officers.

The importance of forward planning for the parts required
for major overhauls is stressed and standards are indicated for the
total yearly requirements (para 7.12 and Appendix 3.3) of spare
parts and other stores. The Committee’s ideas about the value of

the stock of spare parts in relation to that of the equipment is
given in para 7.13.

Organisation of the store should be such as can render quick
:service to the project.

Importance of proper storing arrangements and care of spare
parts and materials is stressed in para. 7.18.

The use of non-genuine spare parts and the scope of manu-

facturing spare parts in India have been discussed in paras 7.21 and
7.22.

The effect of the restrictions on the import of some of the
spare parts and its harmful effect on efficient operation of equip-
ment is indicated with reference to ball bearings and is suggested
that a ban on the import of the types and sizes of ball bearings

actually being ‘manufactured in India is all that should be done
at present,

(8) Comparison of cost of work which is being carried out by
machinery with that carried out by manual labour with
recommendations as to the type of work which should be
normally carried out with machinery.

Statistics of a large number of major earthwork job, being exe-
<uted by manual labour is given in Appendix 52. The scope of
mechanised construction and manual labour work is discussed in
‘Chapter Fifteen.

The jobs which are within the scope of manual labour should
not be mechanised unless the estimates indicate a saving of over
20% in costs because we consider that this is the limit of accuracy
with which mechanised construction can be estimated at present.

For large earth dams mechanisation is essential for economy
and to meet the production targets. Canal excavation has a greater
scope for employing manual labour. Judicious use of equipment to
assist the manual work is advocated.
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-

Necessity of improving the technique of manual work to
achieve better efficiency is brought out (para 15.09).

The labour trend to ask for more amenities is an important
factor in the planning of concentrated jobs and should be weighed
before deciding to carry out works with manual labour.

Use of off-the-road trucks instead of the highway transport
vehicles is suggested for transport with manual labour.

A pool of equipment to handle medinm-sized earth dam jobs is re-
commended for consideration.

General

Appendix 7 compiles our recommendations for assistance re--
quired of the Centre by the projects to achieve better standards.
These organisations are suggested to be set-up for (i) Machinery
Exchange, spare parts co-ordination and scaling of forward re-
quirements of spares, (ii) Technical Man-power organisation to
pool and utilise the available resources of skilled personnel for
effective utilisation on projects and (iii) Cost accounting organi-
sation to assist the projects to utilise modern methods of cost and
production control and to act as a watch dog of the Government of
India, working on definite and detailed figures,

" All of the three organisations as recommended shouid codify
procedure for the functions with which they are concerned.
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MEETINGS OF THE COORDINATION BOARD
OF MINISTERS

Muwutes o Proceebings oF TiE SuB-Commrrree No. 1 (O ThE REPORT
OF 7THE CoONSTRUCTION PLANT AND MAGCHINERY COMMITTEE) HELD AT
New DevLur on 1-10-1954

The following were present:—
Shri A. C. Mitra took chair by special arrangement.
Shri R. K. Gupta, Member.
Shri S. D. Khungar, Member.
Shri H. L. Vadera, Member.

Shri R. F. Kokan °
Mr. P, C. Aggarwal
Mr. G. G. Dhanak, Member-Secretary.
Shri A. N. Malhotra and Shri Sirtaj Singh accompanied Shri
Gupta.
- Shri L. Venkatakrishnan Iyer could not attend due to other
engagements.

} attended by request.

The Sub-Committee discussed the two reports of Sarvashri Gupta
and Khungar and the note prepared by Shri Dhanak. The conclusions
arrived at by them are given herewith. (These should replace the
proceedings of the Sub-Committee held at Roorkee.)

1. Standardisation of Plant and Machinery
(i) What is the basis on which such standardisation can be de-
cided?
There is no doubt that standardisation is necessary. The basis
of standardisation should be;—
(a) Performance.
(b) After-sale service and availability of spare parts.

(c) Definite indication of manufacture in the country of spares
and machines will be an added consideration.
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If these are satisfactofy then alone should the question of initial
cost be considered. '

The term performance should be studied with reference to dura-
bility, spare parts consumption and operation cost under similar con-
ditions of working. These factors cannot be dealt with purely on sta-
tistical basis. The opinion of those who have actually used a large
variety of equipment on big jobs, will be the predominating factor
in deciding satisfactory performance of any particular machine or
machines. We suggest that the recommendations made by the Plant
& Machinery Committee should be sent out to such users in such
form as may be considered desirable and they should be requested
to give their opinion supported by such statistics of performance as
they may be able o produce.

(ii) How best can the proposed standardisation and limiting
the purchase of equipment to few makes be implemented?

Government of India must take a decision on Standardisation of
construction equipment. They should then send a circular to all
State Governments requesting them to fall in line with their decision.
Government can exercise control of non-standardised purchases by
restricting import permits.

(iii) How are the interests of indentors to be safeguarded so
that the prices demanded for capital equipment are not un-
favourable, and that no monopoly is retained by the prin-
cipal agents in the supply of spare parts?

There should be about three makes in each range of equipment
in the list of standardisation.

The D. G. S. & D. should negotiate, before orders for standardisa-
tion are issued, the basis on which the price of equipment and spare
parts shall be fixed. Such a price agreement should then form the
basis of cost for future purchases. The State Governments should be
informed about the arrangements regarding the prices. )

(iv) What will be the repercussions on other equipment which
. are in operation inside the couniry as regards the supply
of spare parts?

Certain repercussions are inevitable. This will, however, be a
temporary feature. Such Projects as may still be using non-standard-
ised equipment, will have to make their own arrangements in the
shape of forward planning and direct import of spare parts. The
advantages of standardisation are so overwhelming that it is worth
putting up with such hardships.
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(v) H_ow far the standardisation will be practicable keeping in
view the standardisation c¢f power unit as well?

When the main units have been standardised, it will be an ad-
va_ntage to standardise on power units in so far as this may be possible,
with the same make and size of engine to serve as easy replacements.

2. Life of Machinery

(i) Should the life of the machinery and other construction

equipment be taken as indicated by the Plant and Machi-
nery Commiitee ?

. The Sub-Committee considered it necessary to define the unit
for the measurement of the life of a machine.

The age of a machine should be measured in terms of the actual
working hours as measured on clock, provided that the average fuel
ccnsumption per working hour is what the type of machine would
consume, under full operating conditions in a 60 minute hour.

The optimum hourly fuel consumption in Imperial gallons should
be rated from the following : —

0-5XBHP XC

8-26
Were 0-5 is the specific fuel consumption of HSD.
BHP is the rated HP of the engine.
8-26 is the lbs., to an Imperial gallon of H.S.D.

The value of C should be taken as under: —

0-6 for Shovels and Draglines.

0-6 for Drawn Scraper, Ripper, Sheep Foot Roller.

0-55 for Dozer.

0.40 for Motorised Scrapers.

0-35 for Bottom Dump & End Dump Trucks.

For the projects-working on less or more fuel consumption than
the fuel consumption as worked out from the formula given above

the age, life and the provision for repairs and spares may be increas-
ed or decreased proportionately. :

In any case a piece of equipment should be written off by at least
1/12th of its life every year whether it is used to that extent or nof.

(ii) On the basis of the above definition the life of equipment
as recommended by the C.P.& M. C, in their Appendix No. 3-3 may
be accepted, except that in the case of Diesel Shovels and Draglines,
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2} cyds. and above the life should be taken as 15,000 hours, instead
of 12,000 hours and in the case of 14 cyds. Diesel Shovels, the life
should be taken as 12,000 hours instead of 10,000 hours,

The examples are given in the appendix to clarify the matter.

On the foot note of Appendix 3-3 the Plant and Machinery Com-
mittee has recommended to adopt 25% longer life for electrically
operated excavators. This Sub-Committee considered that this per-
centage be increased to 50%.

(ii) Should the provision for spare paris be taken as per state-
ment given in para 547 of Volume No. 1 of the Seminar ?

The Sub-Committee preferred to consider instead the recommen-
dations of the Construction Plant and Machinery Committee, con-
tained in their Appx. 3:3. They agreed in general with the recom-
mendations but considered it desirable to round off the provisions
for major and field repairs as under:—

Equipment.—Provision for major and field repairs expressed as
percentage of the cost of equipment over its life-
equipment over time including the cost of spare
parts but excluding tyres, wire ropes, etc.

Carwier, Tractors. Rubber tired, Tractor Dozers, Motorised Scrapers, Bot-

tom Dumpers.
Excavators and Motors Graders . . . . . . . . 100%
Portable Air Compressors . . . . . . . . . 90%.
Rear Dumpers and Cranes . . . . . . . . . 80%
Towed Graders . . . . . . . . ... 60%
Drawn Scrapers . . . . . . . . . . . 50%

The Sub-Commitftee considered that these provisions may be -
taken for average working conditions with reference to any parti-
cular type of equipment. If an equipment works under harder
conditions. for example, a Bull Dozer or a Rear Dumper working
in rock it should need higher provision for major and field repairs.

(iii) Is any modification desired in view of the actual ex-
perience that some of the projects may have had in the
meanwhile?

This point may be discussed in the open session.
3. Recruitment of Operation and Maintenance Crews

(i) Should there be any minimum qualification required by
way cf general and technical education?
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The Sub-Committee considered that it was necessary to lay
down a minimum of standard for literacy, while aptitude tesls
should be the main criterion. 1f suitable men with technical quali-
fication are available they should be preferred.

(ii) What will be the nature and period of practical experi-
ence which will be essential before one is recruited as an
operator or mechanic of earth-moving machinery?

The Indian Army has laid down standards (vide Appendix 23
of the Construction of the Plant & Machinery Committee’s Report)
for operators and maintenance crew. In the absence of any betier
standards these may be adopted with such modifications as the
proposed Training Centre at Kotah and Hirakud may have to
suggest.

(iii) How far a uniform scale of pay on various projects
would be desirable and practicable?

The Sub-Committee considered that if is desirable to have
some uniformity in the basic pay of operators and maintenance
crew. These may have to be supplemented by suifable local al-
lowances to suit the local conditions such as the variation in the
cost of living, housing and other amenifies.

(iv) The Plant and Machinery Committee have suggested
scales of pay on page 171 of their report and it will be
necessary to decide whether it would be possible for the
projects to implement the propcsals.

The pay scales of operators and maintenance crew require to
be revised to attract the right type of men. The Machinery Com-
mittee has recommended total emoluments for Class I men on page
171 of their Report and have recommended that for Class II and
Class III men, total emoluments should be 75% and 50% respective-
ly of the amount recommended.

The Committee considered it desirable to recommend the basic
wages instead of stating the total emoluments. These should be
fixed at about 2/3rd of those recommended by the Committee and
should be rounded off to the nearest rupee, The local allowances
and other amenities will be given in addition to the basic wage.
The recommendations of the Sub-Committee would then be as
under:—

Foremen Rs. 14
Assistant Foremen . . Rs. 11
Chargemen . . Rs. 7
Fitters, Mechanics, Weldcrs, Ghargcmcn and Elcclnczans Rs. 4
Operators—Excavators and Scrapers . Rs 1r
Operators—Graders, Bottom or Back Dumps, Cra“ler or pneumau:: urcd

Tractor . . . - - BRs. 8
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Incentive wage for production in excess of standard perfor-
mance should be a regular feature of wage structure. We consider
that it is economical and in the interest of better efficiency to pay
the staff by their performances. Sukkur barrage, Gangapur and
Sutlej Valley Projects worked on the basis of incentive wage. Sche-
mes of incentive wage will have to be worked out to suit individual
jobs.

(v) How far will it be practical to maintain service records
of operators and maintenance crew of all categories with
a view to its being utilised by any other project which
seeks the services of the technician?

There should be no difficulty to lay down suitable forms for
recording, in ‘brief, the rating and capability of operators and me-
chanics. They will carry their records in the same way in which
for example, truck-drivers carry their licences. A suitable form
should be worked out by the Training Centre,

4. Operating of Training Centre at Hirakud & Kotah

The Sub-Committee agreed to the proposal and desired that it
should be implemented quickly. It had no comments to offer.

5. Accounting Procedure

(i) In view of the different administrative set up in some of
the projects, will it be practicable to adopt a uniform ae-
counting sysiem?

At present the State Governments prepare their own manuals
for different Departments—ifollowing, more or less, the manuals of
the Central Government on the subject. There should be no difficul-
ty for the State Governments to adopt a more or less uniform account-

ing system if one is codified in a Manual by the Central Govern-
ment.

(i) A standard basic proforma of accounting should be evol-
ved.

(iii) A separate proforma for capital equipment and a similar
one for running account of machinery under various sub-
heads should be agreed upon.

Various forms have been recommended by the Plant & Machi-
nery Committee vide their Appendix 4. We suggest that the recom-
mendations should be scrutinised by the Rates & Cost Committee
which is required to suggest forms for the accounting procedure
concerning Special Tools and Plant.
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6. Spare Farts and Utilisation of Surplus Machinery

(i) Whether it is practicable for the D. G. S, & D. to fix the
rate contract/price agreement with all firms from whom
machinery is obtained ?

We think that there should be no difficulty to the D. G. S. & D.
fixing up a rate contract/of price agreement with the firms with
which the river valley projects are most concerned ai present. The
difficulty of having to deal with too many firms will be solved when
‘Government issue orders on standardisation. In fact D. G. S. & D.
has already, we understand, entered into price agreement with
some of the firms.

(i) What should be the basis of such rate contract or price
agreements?

The D.G.5.&D. has already some basis for entering into rate
contracts. and price agreements with the firms dealing with cons-
fruction equipment. The matter can be left to the D. G. 5. & D.

(iii)* What should be the basis on which the value of used
equipment should be decided for transfer from one pro-
ject to another?

The sale-price of used equipment should be calculated on the
basis of the current market price of a similar piece of equipment.
If the machine is sold after the satisfactory overhaul, the sale va-
lue should be commensurated with the remaining life of the equip-
ment. The calculation of the life should be based on “the recom-
mendations of the Construction Plant & Machinery Committee”.
If the equipment is transferred before an overhaul; the cost of
overhaul should be deducted.

Equipment maintained in a particularly high standard of operat-
ing efficiency which has served its full quota of life as indicated by
the “Construction Plant and Machinery Committee” is still in good
serviceable condition may have to be valued on an ad hoc basis by
mutual consent or Survey.

In case of difference of opinion, the matter should be decided by
an arbitrator,

*This reference was added, for consideration by the Sub-Committee.
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FIRST MEETING OF THE COORDINATION BOARD
OF MINISTERS

The first meeting ¢f the Coordination Board of Ministers was
held at New Delhi on 13th and 14th of October, 1954. The inaugu-
ral session, which was held on 13th, was opened with a speech by
Shri Gulzari Lal Nanda, Minister for Irrigation & Power and fol-
lowed by an address by the Prime Minister, Shri Jawaharlal
Nehru. Besides the Union Minister and Deputy Unicn Minister for
Irrigation & Power, Ministers and Deputy Ministers in charge of
Irrigation & Power from the various States attended the meeting.

Secretaries to the Governments and Chief Engineers for Irri-

gation & Pewer also attended the meeting to assist and advise the
Ministers.

The meeting of the Coordination Board of Ministers was preced-
ed by a meeting of the advisers and secretaries fo the Ministers on
12th at 11 p. m. to discuss the agenda for the Coordination Board of
Ministers and to place their views before the Board on the recom-
mendations of the Sub-Committees.

AGEND!

Follewing was the Agenda for the Meeting:—
I. Report oi the Plant & Machinery Sub-Committee.

II. Report of the Soil Conservation Sub-Committee.
I11. Repert of the Rural Electrification Sub-Committee.
IV. Report of the Sub-Committee on Eradication of Corruption.

V. (() Report on items 4 and 5 cf the terms of reference of the
Committee on River Valley Projects Technical Perscnnel.

(ii) Training of selected Engineers on the River Valley Pro-
jects.

VI (i) Formaticn of All India Service of Irrigation & Power
Engineers.

(ii) Setiing up of a reserve of Officers in the States for de~
putation to the Cenire.
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FIRST MEETING OF THE GCOORDINATION BOARD OF MINISTERS

VIL Report of the Sub-Committee on Standardisation of Progress
Reports and Charts.

DEcisioNs

Réport of the Plant and Machinery Sub-Committee

(i) The recommendations of the Plant & Machinery Sub-Com-
mittee, including the formula for determining the life of the various
types of earth-moving equipment were approved, subject to the fol-

lowing

(a)

(b)

modifications:—

The Board observed that the question of fixing basic wages,
should be taken up after the Report of the Rates & Cost
Committee had been received. As guiding principles for the:
time being, however, the Board laid down that remunera-
tion should be adequate to attract suitable personnel and
that the disparity in the wages between one area and ano-
ther should be reduced in order that interchange of technical
staff between projects may be facilitated. The Board also
agreed with the principle of paying an incentive wage to
deserving workers.

The Board discussed the recommendations of the Plant &
Machinery Committée and decided that the principle of
standardisation of important mechanical equipment be ac-
cepted with the proviso that the position should normally
be reviewed after every five years but that the period could
be curtailed if special circumstances so warranted. For this
purpose, a standing committee of experts and the Ministries
concerned should be constituted by the Central Government.
This Committee would be specially charged with the respon-
sibility of ensuring that neither infiation of prices nor other
disadvantages resulted from the proposed standardisation.
Equipment manufactured in India, the Board decided, should
get overriding priority as soon as it was available in the
country. The experts Committee would consist of representa-
tives of D.G.8.&D., Ministry of Finance, one representa-
tive from each of the projects costing over Rs. 10 crores and
tepresentatives from other projects, if necessary. The Com-
mittee would also safeguard against any adverse results fol-
lowing from monopolistic tendencies. The number of stan-
dard makes of equipment should normally be from two to
five. These limits are not to be wholly binding in each case.
The Commitiee would call for quotations from firms be-
fore finalising, and all interested be given a chance to re-
present their cases.
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(c¢) The Board laid down that projects should communicate lists of
equipment surplus to their requirements or expected to be
rendered surplus in the near future after taking into ac-
count the requirements of other projects in the State con-
cerned, to other States and the Central Water & Power
Commission, who would circulate the lists to other projects
in need of them., The Central Government would use their
good offices to ensure maximum utilisation of such surplus
equipment.

(d) In view of the proposed standardisation, the Board expres-
sed the hope that manufacturers would carry adequate
stocks of spare parts. The individual projects, therefore,
weuld no longer be required to carry unduly large stocks of
spare parts hereafter.

(e) The usual formula for determining the price of old equip-
ment would be the Book value less depreciation. In the event
of difference of opinion, the matter would be settled by a
joint inspection of the two parties, and if, necessary, ulti-
mately by arbitration. This procedure, however, will not
hold up the transfer of the machinery.

{f) Regarding the {raining of mechanical operators and main-
tenance staff, the Board decided that a few training centres
in various parts of the country should be opened at projects
which afforded the best opportunities for the purpose. To
select the sites for these centres, the Board set up a Sub-
Committee of Ministers consisting of Shri Gulzari Lal Nanda
{Chairman) ; Shri-Mafiz Mohd. Ibrahim, Minister of Irrigation
and Finance, U. P.; Shri M. M. Naik Nimbalkar, Minister of
Public Works, Bombay, and Shri Bhanumuga Rajeshwara
Sethupathi, Minister of Public Works, Madras.

(g) Jobs which are within the scope of being executed by ma-
nual labour should not be mechanised unless estimates indi-
cated a saving of over 20% in the cost, provided the period

within which a job could be completed by employment of
rmanual labour, was reasonable.
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APPENDIX LI.i
Government of India

Ministry of Irrigation and Power

No. D W. II-29(78) New Delhi, the 12th October, 1953.
From

Shri A. R. Khanna, 1.8.E

Deputy Secretary to the Govt, of India.
To

The Chairman,

Central Water & Power Commission,

New Delhi.

Sumsect:—Appointment of a Committee to report on Construction Plant and
Machinery used on River Valley Projects and their maintenance
and operalion.

SIR,

I am directed to convey the sanction of the President to the setting up
of a Committee consisting of the following officers for a period of about
two months to report on measures necessary for the efficient operation and
maintenance of consiruction plant and machinery used on-River Valley
Projects:

(1) Shri K. Gopal Iengar, retired Supermtendmg Engmeer,_

Tungabhadra Project, Madras . - . +  Chairman.
*(2) Mr. B. H. Lundmark, Mechamcal Engmeer attached to
the Nangal Project . . Member.
(3) Mr. E. R. Harvey, Colombo Plan Specialist attached to
the Hirakud Dam Project . . . . . . Member.
(4) Shri G. G. Dhanak, Public Works Department, Bombay Member-
Secretary.

2. The President is also pleased to sanction the creation of two posts of
Officer on Special Duty in the Central Water & Power Commission for the
above purpose and to the appointment thereto of Sarvashri Gopal Iengar,
retired Superintending Engineer, Madras and G. G. Dhanak, Public Works
Department, Bombay, As Chairman of the Committee, Shri Gopal Iengar
shall draw pay at Rs. 1,525, pm. less the amount of pensionary benefits
equivalent to Contributory Provident Fund benefits in addition to the usual
allowances admissible to Governmernt of India Officers. Shri Dhanak shall
draw pay at Rs. 1,300 p.m. in the scale of Rs. 1,300—60—1,600 sanctioned for
Superintending Engineers in the Central Government plus usuzal allowances.
The other two members of the Committee, viz., Messrs, Lundmark and Harvey

#1ater substituted by Mr. R. F. Koken vide note under para 1.2 of the Report.
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shall continue to draw from their existing organisations (namely the Bhakra-
Nangal Project and Hirakud Dam Project respectively) the same pay and
allowances they are drawing at presenf. The Chairman and Members shall
draw daily allowance at full rates for the days spent by them on the work
of the Committee outside their existing headquarters (Madras being the
Headquarters for the Chairman) in the case of prolonged halis exceeding
10 days.

3. The Committee will visit the Major Projects under construction in
the country, viz., Bhakra-Nangal Project, Sukhrawa Dam, Damodar Valley
Project, Hirakud, Tungabhadra, Lower Bhavani, Gangapur and Vaitarna Pro-
jects and after studying the various factors in connection with the construc-
tion plant and machinery in use on these projects, make suitable recommen-
dations on the following points: ’

(1) The makes, types and sizes of plant best suited for various types of
work with a view to standardisation;

(2) combination and matching of plant where more than one unit of
plant is involved:

(3) correct apportionment of labour to plant;

{4) mode of calculation of the working cost of each type of plant per
hour; the unit cost of the work performed by each type of plant
on the wvarious projects should be computed for the last working
season and variations in cost should be explained;

(5) suggestions for a unified scale of depreciation to be followed on all
river valley projects;

(6) standard forms for the history sheet and Log Books of each type of
plant;

{T) the various factors involved in efficient plant operation emphasising

the adverse factors which have been responsible for low output and
poor maintenance on the various projects visited; and

(8) comparison of cost of work which is being carried out by machinery
with that carried out by manual labour with recommendations as
to the type of work which should be nermally carried out with machi-
nery.

4. The following non-Gazetted staff required to assist in the work of the
Committee may be sanctioned by the Chairman, Central Water & Power Com-
mission under the powers delegated to him:

Technical Assistant . . . 1 . « Rs. 160—10—330

Stenographer . - . . T . . Rs, 160—10—330. .
Typist . .. . . r . » Rs. 55—3—85—4—125—5—130.
Peons . . . . . 4 . . Rs, g0—4—35.

5. The expenditure involved will be debited to the Head “47-Miscellane-
ous Departments Central Water & Power Cormmission (Water Wing)".

6. The Committee should submit its report to the Government of India
by 10th December, 1953.
Yours faithfully,
A, R. KHANNA
Deputy Secretary to the Govt. of India.

162



APPENDICES

Copy with 9 spare copies forwarded to the Ministry of Finance for in-
formation and communication to all Audit Officers concerned. That Ministry
concurred vide their U0, No. 7572-E.G. I1/53, dated the 9th October, 1953.

Copy also forwarded to—
1. Accountant General, Central Revenues, New Delhi.

2. The Chief Engineer, "Hirakud Dam Project, P. O., Burla. .

3. The Chief Engineer & Secretary to the Government of Punjab, Public
Works Department, Irrigation Branch, Simla.

4, The General Manager, Bhakra-Nangal Project, Nangal Township, Dis-
trict Hoshiarpur.

5. The Secretary, Damodar Valley Project, Anderson House, Alipore,
Calcutta. ’

6. The Secretary to the Government of Madras, Public Works Department.
Madras.

7. The Secretary'to the Government of Hyderabad, Public Works Depari-
ment, Hyderabad.

8. The Secretary, Public Works Department, Bombay.

9. The Secretary to the Government of Uttar Pradesh, Irrigation Depart-
ment, Lucknow.

10. The Commissioner, Bombay Corporation, Bombay.

11. The Secretary, Tungabhadra Board, P. O. Tungabhadra Dam Hospet
Taluk, Mysore.

12. Mr. E. R. Harvey, c¢/o Chief Engineer, Hirakud Dam Project Hiragud.

13. Mr. B. H. Lundmark c/o General Manager, Bhakra-Nangal Project,
Nangal Township, District, Hoshiarpur.

Yours faithfully,
S. VENKATARAMAN.
Under Secretary to the Gout, of India.

12—1 C. W. & P. G.(N.D.)[57 163
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APPENDIX 1.2
Itinerary of Contacts Made by the Committee
Projects Visited

(1) Lower Bhavant Project; Dam,

(2) Tungabhadra Project :
(1) Mysore/Andhra Side; Dam & Canal;
(ii) Myderabad Side; Dam.

(3) Gangapur Project ; Dam.

(4) Hirakud Project ; Dam and Canal.

(3) Damodar Valley Corporation Projects:
(i) Maithon Dam ; ‘
(ii) Panchet Hill Dam.
{6) Bhakra-Nangal Project :
(i) Bhakra Dam ;
(ii) Nangal Power Channel and Power Houses.

Project Data Utilised
(73 Jhansi Dams of U.P.
Officers Contacted.

(1) Special Chief Enginecr, Irrigation, Madras.

{2) Chief Engineer, Irrigation. Bombay.

(3) Secretary, D. V. C,, Calcutta,

{4) Chief Engineer, D. V. C., Maithon.

(3) General Manager, Bhakra Dam, Nangal.

{¢) Engineer-in-Chief, Indian Army, New Delhi.

(7) Deputy Director Chief Controller of Imports, New Delhi.

¢8) Industrial Adviser, New Delhi.

{9 Bhakra Seminar—Participated in the Proceedings and Discussions.

Firms Visited

(1) Larson Toubro Ltd., Bombay.

(2) Willian Jacks. Caleutta.

(3) Tractors (India) Lid., Calcutta.
(4} Buckwell (Willcox) Ltd., New Delhi.

Representatives of Firms Contacted .

{(5) M/s. B. K. Khanna & Co. Ltd., New Dethi.
(6} M/s. Volkart Brothers, New Delhi.

(7) B1/s. Associated Exports Imports, (Caleutta).
£8) Pashabhal Patel & Co.. Bombay.

‘9) L AR. Palit & Company Ltd., New Delhi.
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Selected Bibliography on Earth-moving Machinery

APPENDIX |.3

Title

Author

Published by

Year

Contents

]|

Hand Book of Earth-
moving Machinery.

Construction Plant.

Earth-moving, an Art
and a Science.

Material handling.

Contractors Plant and
Machinery. -

Conveyors &  Related
Equipment.

Conveyors &  Related
Equipment.

Mechanical Movemcn.s

Various Authos

H. O. Parrack
Various Authors
Harry & Stock.r
R. Barpard Way
Wilbur G, Hudson
Wilbur G. Hudson

Thomas Walter Barber,
M. Inst. G.E.

Central Water  and Power
Cormnission, New Delhi.

Sir  Isaac Pitman
Lid.

and Sons

Construction  Methods  and

LEquipment.

Prentic-Hall Inc., New York.

Crosby Lock Wond & Son
Lid., 20 Tudor Strect, E.
C.4, London, ’

Jhen  Willey . & Sons Inc,,
New York.

Jolin Willey & Sons Inc., New
York.

E. & F. N. Spon Ltd., 57, Hay-
ma_kets, $.\V. 1, London.

Jan. 1051
to Sept,
1952,

1946

1946

1944

1949

1948

Contains a seiies of Lectures delivercd at
Hirakud on Plant Planning, operation,
mainterance and costs of earth-moving
machinery.

Problems and Methods
‘cquipment,  its
jection.

of contractor’s
maintenance anr pro-

A serics of 19 articles giving detailed in.
formation  about modern earth-moving
equipment, planning, performance, pro-
duction costs and maintenance.

The fundamenital principles invelved in the
cconomical handling of matetials.

Right selection  of toois and equipment
with a particular reference to the con-
tracting business,

A better  understanding of the applications
and  limitations ol differcnt material
handling equipment.

Revised Editien.

Sugeestive sketches of various methods in
use for accomplishing any particular
work side by side with scheming and
devising Machinery.
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contd,

Author

Published by

Yecar

Contents

]

10

12

13

14

The Material Handiing
Manual.

Materials
Equijpnnent.

Han-ling

Conveyors & Cranes.

Lubiicants and Lubri-
cation.

Earthwork and its Gost.

Methods & Plant  for
Excavation and Em-
bankment.

Salety & Econumy in
cavy Construction,

Modern mcthiods ard

M. M. William, F.R.S.A.
and G.W. William Son,
M. Inst. G.E.M.I.,
Mech. E.

Mathew W, Ports

W, H. Atherton

Jamzs 1. Clower

Haibore Power Gillete

Charles H. Paul & Char-
les 8. Bennett.

Ray J. Reigeluth

Plant for Excavation.

Paul Elek (Publishers) Ltd.,
Diamond Housc, 48 Hatton
Garden, Londor: E.C.E.

Pitman Publishing  Cor-

Pitman Publishing Corpora-
tion, New York, Chicago.

Mc-Graw-Hill Book Co.,
New York & London,

Gillete Publishing Co., Daiiy
News Plaza, Chicago, Tee.
E. & F. N. Spen Lud., 57
Market- Hay, London
{England).

Me-Graw-Hi'l Co. Ine., New
York, 370 Seventh  Avenue,
London, 6 & 8 Bouverie St.
E.C.4.

Mec-Graw-Hill Co.

Inc., New
York & London.

Sir Henry Japp

poration, New York, Chicago.

1949

1946

1939

193t

1927

1933

1931

Provides a survey of Material handling
Equipment.

Applications of a number of standard
types of Material handling Equipmunt.

D.sign and application of conveying
Machinary and Crancs.

Devoted to the fundamentals of Lubsicants
and Lubrication and applies to all
types of machinery.

Analysis and comparison of Excavation
methods and cost under varying condi-
tions,

Data regarding the more common types of
excavators and methods of  handling
cxcavation embankment constructiof..

Safety & economy necessaiy ir the fieid
of heavy construction.

Gives details of carth-moving equipment
and its operation and care.

FALLINWOD AYINIHDVI ANV LNVTd NOLLONYISNOD J0 LH0d3d



A

17

18

19

20

21

Principles of Modern
Excavation & Equip-
ment.

(il Reclamation

Machinery and Plant
in connection with
Civil Engincering
Construction.

Some Aspects of Modern
Excavating Machin-
ery.

Choice and Application
of Modern Excavat-
ing Machincry.

K.F. Park

H. H. Bell Chairman,
Melbourne and Metro-
politan Tramway
Board.

Sir George Mowlen Burt

C. Thomas Mitchell

R. A. Japp

Letourneau,

Commonwealth Engincer

Journal of the Inst. of Givil
Engineers No. 7.

Road Paper 20 Inst. of Civil
Engincers.

Transactions of Inst. of C.E.
Ireland and Vol. 72.

Jan. 1940

...
0
&

3-44

Jan. 1946

June 1945°

to May
1946.

1 4 . - . [
Gives details of earth-moving machines, their
performance and produclion.

Deals with flter units for reconditioning
lubricants for reuse.

A series of articles giving detailed information
about cost production and care of carth-
moving machincry.

Deals with the selection performance and
cost estimation ol carth-moving machinery,

Deals with the sclection.  operation and
working cost of various working cost
types of earth-moving machinery.

SADIANIGdY



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTER

APPENDIX 2.1

Bibliography on Personnel and Administration

Not Printed.
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APPENDIX 2.2
Union Public Service Commission
Form of Application for the use of Candidates for Appointment by Selection
Not Printed.
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APPENDIX 2.3
Application for Federal Employment
Not Printed.
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APPENDIX 2.4
Technical Co-operation Mission to India
November 1953.

Training of Indian Nationals Abroad
Not Printed.
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APPENDIX 25
INDIAN ARMY
Operator Excavating Machinery

Mustered normally from "Recruitment

Item I __ Claw
4 3 | 2 1

Service in Class below in years . . o . e - 2 2
Education :
. IA Certificate {(Roman Hindustani) . 3 3 2 z

TA English Certificate . 3
Map reading Standard . . . - 3 3 2 2
Technical Testing Board . . . . '| D DJ/E F . F

Technical Standard—

Class 4—I1. Must have a general knowledge of the names and functions
of the important component parts of : —
(a) Petrol engines, dumpers and tractors, and
(b) diesel engine tractors.
2. Must be able to carry out under supervision driver's daily and weekly
maintenance of:—
(a) Petrol engined dumpers and tractors,
(b} diesel engined tractors,
(¢} bulldozers, and
(d) motor graders.
3. Must be able to operate and have a sound knowledge of the employ-
ment of:—
(a) Petrol engines, dumpers and tractors,
(b) diesel engined tractors, and
{c) blade graders.
Class 3—1. Must understand thoroughly the working of components of
mechanical equipment, such as starting engines, fuel system, main engines,
gears, clutches, elevating and tipping mechanisms.

2. Must be able to carry out driver's daily and weekly maintenance, not
under supervision of —

{a) Plant as in Class 4, item 2.
(b) angle dozers, and
(¢} rooters, ploughs, rollers, scrapers.
3. Must be able to operate and have a knowledge of the employment of : —
(a) Angle dozers, and
{b} rooters, ploughs, rollers, scrapers,

) 4. Must know the correct fuels and lubrica
rate.
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Class 2—1. Must have a thorough knowledge of 1st Echelon adjustment
and repair of all plant names in preceding Classes.

2. Must be a competent operator of. and have a knowledge of the output
of all plant names in preceding Classes. {(Tests of operation will be on difficult
ground, e.g. water-logged, hill sides, jungle, and will examine the driver's
judgment of fair risks.) Must be a skilled operator of three of the plants.

3. Must be able to operate (e.g., in emergenc1es) RB 19 crane.

Class 1—1. ‘Must be able to instruct Operators Exacavting Machinery up to
Class 3 standard.

2. Must be able to take charge of, maintain and operate efficiently, when
under detachment any of the plant names in preceding Classes.

Artificer ExcavetingMachinery (Maintenance Man)
Mustered normally from : Operator Exc. Machy. Class 3

Ttem Class
‘ 3 2 |t

Service in Class below in years . . . . 2 2
Education:— .

IA Certificate . . . . . . ' 2 2 1

IA English Certificate . . . . . 3 2 x
Map Reading Standard . . . . . 2 2 2
Technical Testing Board . . . . . DJ/E F F

Technical Standard
Class 3—1. Must understand thoroughly the working of compeonents of
mechanical equipment such as starting engines, fuel system, main enginegs,
gears. clutches,. elevating and tipping mechanisms.
2. Must be able to carry out without supervision driver’s daily and weelk-
ly maintenance of :—
(a) Plant shown in Operator Excavating Machinery Class 3,
(b) face shovel, dragline, grab, RB 19 Crane, and
(c) elevating grader.

3. Must be able to operate and have a good knowledge of the components
of :—

{a) Face shoveiA,

(b) dragline,

(¢) grab, _

(d) elevating grader, and
(e} RB 19 Crane.

4 Must be a skilled operator of motor grader.

5. Must know the correct fuel and lubricants for plant he has to ope-
rate.

Class 2—1. Must be competent operator with a good knowledge of the
output of all plant given in preceding Class. (Tests of operation will be on diffi-
cult ground e.g., water-logged, hill sides, jungle, and will examine the
driver’s judgment of fair risks). Must be skilled operator of twd of the plants.

Class I. E—Must be able to instruct Artificers Excavating Machinery up
to Class 3 standard,

2. Must be able to take charge of, maintain and operate efficiently when
under detachment any of the plant named in preceding Classes.
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APPENDIX

Table of Pay Scales of Operation & Maintenance Forces Showing Minimum

Lower Bha- Tunga-
Position Bhakra | Hirakud | D.V.C. vani bhadra
Sub-Divisional Officer . 11 4 o%*| 10 14 O*
33 5 © 20 13 ©
Overseer . . i 3130 2 & o*| 6 4 of
15 7 0 1z 8 o 10 7 0
Special Foreman . .16 7 o] 2312 0©
i5 7 0| 3010 ©
Asstt. Special Foreman 1014 ©
15 7 ©
Foreman . . 8 2 o|15 4 o 5 13 o*
15 7 02312 0of 24 3 © 12 8 o*
Assistant Foreman . 61r o/ 8 9 o 3 5 o¥
11 7 of12 1 © 4 3 0
Chargeman . - 513 o} 6 4 o 2 11 o%
. 8§ 2 o131 O 3 5 ¢
Fitter 4 30| 350 4 g of 1 2 o* 460
. 5 70| 78 0| to o 0@ 3 o o
Mechanic 4 30| 3 5 0 4 9 0| -2 8 o*
5 7 0] 57 80 [ 2 o
Welder 4 30| 4 6 o ; g o‘@ 3
5 7 0|10 3 O 10 7 o@
Turner . 4 3 01 3 590
. 5 70| 780
Electrician 4 30| 4 6 o 4 9 o*
5 7090 7 80 6 )
Operator-Excavator .l 3 797 0| 4 9 0 4 g 0‘@ 2 11 o*
- I 7 o|13 1 0 7 5 o@ 3 9 o
s»  Scraper 4 9 0 4 3 0*( =213 0*
13 1 0 7 5 o@ 12 0
» Grader . . .1 513 0| 4 9 0| 4 3 of 3
7 1t 0fl13 I o
s, BottomorBackdump| 4 3 o 2 g o 1 g g"@ 2 t3 o*
. 5 7 0(13 1 0 o@ 12
sy Caterpillar . | 4 3 0] 4 9 o Z. g o* gn g*
1o
”'I' Pneumatic  tyred 7 lz ; g Z g g@ 390
ractor. 13 I O 7 5 0@
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2-6

and Maximum in Rupees Per Day Including D.A. and Using 24-day Month

15

Equipment Distributers Recommenda-
Gangapur | Railroads ; tions of Com-
l No. 1¥ ! No. 2% ] No. 3. mittec
2 5 o* Scrivee** **NManager.
27 1 © 83 5 o
3 5 o* Assistant*** 54 3 of * %45y, Manager.
1T 4 © 62 8 o| 8 5 o +Service Engr.
Senior $ $ Stn. Engr.
41 11 ©
18 5 of 20 13 ot} tLocomative 20 1§ ©
23 12 0O 2g 3 o| 37 8 o t1Asstt, Sr. Eng. 26 11 o
13 g of 1 Locomotive 16 4 o
17 8 o 20 7 ©
ic 7 0
i3 13 ©
512 ol 4 6 o 3 9 -0 6 7 o
5 8 o 711 © 7 1 o 10 0 o
213 o* 4 6 o 8 5 0 10 7 ¢ 6 1 0 6 7 o
11 4 o, 711 © 12 15 0 1812 o 11 11 0O 10 0 0
5 8 o a 6 o 3 0 o 6 7 o
8 2 of 711 0 7 1 o0 1I0 0 ©
4 o o 4 6 o 3 9 a 6 7 o
6 o o 711 O 7 1 0 10 7 o
4 o 0| 4 6 o : 6 7 o
6 o of 711 © 10 0 ©
3 0o o|13 g of *Locomotive 16 4 ©
7 o o|17 8 0 Driver A 20 7 ©
4 o ofl13 g o L.ocomotive 16 4 o
7 o o|17 8 of Driver A 20 7 ©
2 8 o g 3 0 | Locomotive 1111 o
6 o o|15 4 0 3 Driver B 18 5 o
4 o oi g 3 of | SLocomotive 11 11 ©
6 o o|15 4 O | Driver B 18 5 o
5 0 O g 3 0% i ¢Locomotive II1 11 ©
6 0o 0(15 4 © ‘ Driver B 5 o
5 o 6| 9 3 0 | "Locomgtive 11 11 ©
6 o o 4 0 ! ! Driver B 18 5 o
|

|

*Rate does not include dearness allowance.
@Rates higher can be paid if merited.
(For nntes please see next page.)
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APPENDIX 2-6—concld.

Note 1: In assembling this table the actual work done by the man involved

was the base used. On some projects various designations have bhzen
given to mechanics and others in order to allow them more pay.
These designations were disregarded and pay given for work done
was the deciding factor in the assembling of the table.

Note 2: In considering pay scales the committee found the railway scales to

be the most commensurate as regards responsibility involved and
value of equipment concerned. It is believed necessary to add an
allowance to compensate for lack of continuity of employment. We
called this added pay a “Construction allowance” and incorporated
it in our recommended rates. We computed it as under:—

Rs.
For PBasic salary up to Rs. 100 . . . . . 50 per mensem
Rs. 101 to 150 . . . . . . . 55 per mensem
Rs. 151 to 200 . . . . . . . 60 per mensem
Rs, 201 tc 300 . . . . . . . 65 per mensem
Bs, 301 L0 500 . . . . . . . 70 per mensem
Rs. 501 to 750 . . . . . . . 85 per mensem
Rs. 751 to 1,000 . . . - . . . 100 per mensem
Rs. 1,001 to 2,000 .’ . . . . . . 10% of pay—not

to exceed Rs. 150

The scales recommended for operators are for men with Class I ratings

as per Appendix 2.5. Rates for Class II operators should be taken as 79% and
Class III as 50% of the recommended rates.
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APPENDIX 27
Project Allowance

Project allowances granted by various States are given below:—
Hydrabad State (Tungabhadra Project)

Project Allowance.

1. Oficers ‘ -
Executive Engineer. . . . . . . . Rs. 50 p. m.
Asstt. Engineer. . . . . . . . Rs. 36 ,
Sub Engineer. . . Rs.25
a. Subordinates

. Rs. 10 ,,

All are provided with free residential quarters, electricity and water sup-
‘ply.

3. Temporary employees charged to work

All facilities as provided for (1) and (2) exclusive of the project allow-
ances.

‘Madras State (Tungabhadra and Lower Bhavani Projects,- Ramapadasagar,
Moyar, etc.)

Government of Madras

Allowances—Projects, Major Irrigation and Electricity Schemes—Investi-
gation and execution, greater concession for staff—proposals sanctioned.

G.O.P.WD. Ms. No. 587, dated 20-2-1948.
ORDER

His Excellency the Governor of Madras, sanctions the grant of the fol-
lowing concessions and amenities to the staff employed on the investigation
and execution of big irrigation and electricity schemes in Tungabhadra, Rama-
padasagar, Moyar and Lower Bhavani. The S. Es. employed on these schemes
will not be eligible for these concessions-but they will continue to draw al-
lowances at the existing rates.

A. (1) Provision of free house, free lighting, free electricity, free water
supply, iree sweeping and free conveyance of provisions from Railway Station
to camp sites and compensatory allowance at 15% of pay for non-Gazetted
‘staff and 74 % for Gazetted staff.

(2) Before the provision of free quarters efc.,, mentioned in clause 1 above
compensatory allowance at 10% of pay for Gazetted staff and 30% of pay for '
non-Gazetted saff.

B. Unhealthy localities allowance—At the rates admissible under the
Madras Manual of special pay and allowances, wherever unhealthiness is
-specially marked.
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C. (1) Railway fare for the non-Gazetted staff once in a year to g0 home
and return for self and family.

(2) As regards Machkuna Scheme, in addition to the existing.concessions
the Railway ;are to and fro once a year for the oﬂicer_and famll_y to go to
his native place is also allowed. This latter concession will be applicable only

far the non-Gazetted staff.

(3) The concessions allowed in paras 1 and 2 above will take effect from
the date of this order, .
(By Order of His Excellency the Governor).
8d/XYZ

From the Public Works Department G.O. Ms., No. 1853, dated 24-5-48.

ORDER

The Government approve the proposal of the special Chief Engineer that
the compensatory allowance sanctioned in G.0O. cited above may be paid on
the following scale to the staff employed on the Tungabhadra and Ramapada-—
sagar Projects.

Non-Gazetted officers

Before provision of amenities ......cccccoivi i 30%.
After fre equarters have ben provided ... 20%
After free quarters and water supply provided ... 174%
After free quarters and electricity provided ... 15 %
' Gazetted staff

Before proviison of amentities .........cococoviiiiiiiie e 10%
After fre quarters have been provided with or without water supply and

electricity .......... eeaeasssasavatavenseanes 73 %

The action of the Special Chief Engineer in having issued instructions
to the S. Es. to grant the allowances as specified above, in anticipation of the
sanction of Government is also approved. The amenities mentioned above
should be provided to the extent possible, but the absence of minor ones such
as free sweeping and conveyance of provisions in the case of non-Garzetted staff’
and free water supply, free electricity, free sweeping and conveyance of pro-

visions in the case of Gazetted staff should not be compensated for by any
increase in the allowances.

2. As regards the suggestion of the Special Chief Engineer the allowance
sanctioned in the above G.O. should be treated as “Special pay” as defined
under Fundamental Rule 9 (25), the Government consider that there is not
sufficient justification to do so as the compensatory allowance has been given

for the unattractiveness of the lecalities and difficult living conditions and
not for arduous nature of the duties.

3. The Audit Officer has raised the following points for clarification :—

{a) Whether. the S. Es. are eligible for the project allowance of 10% of
pay until all amenities such as rent-free accommodation, free water
supply, free electricity, free sweeping ete, are provided.
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(b) Whether the concessions granted in G.Q. 567, dated 9-2-48, are ap-
plicable to P.W.D. staff only and whether orders for regulating the
claims of other department staff employed on the above projects will
be issued separately,

(¢) Whether any minimum or maximum money limit for the drawal of
the allowance has been prescribed, if not, whether the absence of this
restriction is deliberate and whether the allowance can be allowed
for both the Gazetted and non-Gazetted staff wihout any limit.

(d) Whether the concession of free conveyance of provisions from Rail-
way Station to camp site will peruse include conveyance of persons
.0or their servants both ways (from dam site to the Railway Station or
shandy) for procuring provisions.

_(e) Whether all the concessions sanctioned in the above G.O. are admis-
sible to the P.W.D. staff, irrespective of whether they are recruited
locally or obtained on transfer from outside.

The Government have carefully considered the above points and direct
that in the case of the S. Es, the position as it was before the issue of G.O
No. 587 P. W., dated 20-2-48, should continue as the orders in this G.O. do
not apply to them. As regards the drawal of the concession by the Revenue,
Public Health, Medical and Agricultural Staff employed on the Tungabhadra
and Ramapadasagar Projects, attention of the Audit Officer is invited io the
orders issued in Memo. No. 157-SL/47-21, dated 23-3-48 and Memo. No. 2959-
S1/48-1, dated 7-5-48. The Audit Officer is informed that no minimum or maxi-
mum money limit for the drawal of the allowance has been prescribed
and that it can be allowed to both the Gazetted and non-Gazetted Staff with-
out any limit. The concession of free conveyance of provisions from Railway
station camp site will include conveyance of persons or their servants both
ways (from the camp site to the Railway Station) for procuring provisions.
The concessions sanctioned in the G. O. are admissible to the staff employed
on Tungabhadra and Ramapadasagar Projects irrespective of whether they
are permanent or temporary or whether they are recruited locally or obtained
on transfer from outside. The Accountant General is informed that the staff
employed on the four big Irrigation and Eleetricity Schemes (e.g., Tungabha-
dra and Ramapadasagar, Moyar and Lower Bhavani), are alone eligible for the
concessions sanctioned in the G.O.

4. Railway fare for the non-Gazetted staff to go home and return once
a year. In the interest of administrative convenience, the Government approve .
the proposal of the Special Chief Engineer that the Railway fare concession
may be availed of once in the period between 20-2-48 apd 31-12-48 and there-
after once in every calendar year by all the non-Gazetted staff (P.W.D., Re-
venue, Public Health, Medical and Agriculture) employed on the Tungabhadra
and Ramapadasagar Projects. This concession is admissible in the case of
persons proceeding on any leave including casual leave subject to the condi-
tion that the person concerned should have served for a period of not less
than six months in the project area. No minimum period of stay in the oui-~
station is prescribed to qualify for the payment of this concession.

(By Order of His Excellency, the Governor of Madras)
D. V, KRISHNAMURTHI,
Deputy Secretary to Government.
To the Chief Engineer for Irrigation. ‘
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Damodar Valley Corporation

Construction allowance at 20% of pay subject to a maximum lmit of
Rs. 160 p.m. out of which residential rents are deducted subject to 10% of pay

or standard rent whichever is less.

Bombay State (Gangapur Dam)

Staff actually residing at dam site is given free accommedation, but
the employees drawing pay in excess of Rs., 250 p.m, are charged rent at
5% of pay or the standard rent whichever is less.

Free electricity, water supply and medical aid is provided. Free transport
to Nasik (B miles) is provided to children attending middle and high school,

331% allowance is given to Gazefted Officers in charge of three shifts
when the work is execufed in 3 shifts—generally in summer.

Non-Gazetted Officers and employees on mid-night shift get an allowance
of 20% of their pay.

Orissa State (Hirakud)

Construction allowance has been sanctioned up to 31-3-1854 which is at 209%
of the pay with a maximum of Rs, 150 p.m. Further exfension of the allowance
has yet to be decided by the Conirol Board.

House rent is being recovered at 5% of the pay.

Water and electricity concessions are bemng allowed free up to a certain
Yimit fixed by the Chief Engineer.
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APPENDIX 31
Plant Population on Project

Sl

Bhakra

Makes of Equip- Nangal D.V.C. Gangapur Hirakud Tungabhadra Project Lower Total  Percent- Remarks
Nuo. ment Bhavani age
Hydera- Mysore
bad
1 2 3 4 5 6 7 8 9 10 11 12 i3
Air Uempresscre
r CPT. . . 17(2) * * . % 14(3) * * 31 44'8 (1) Onesize
2 IR, 17(1) * * . # . * * 7 1015 (2) Two sizes
3 Le-Roi . . * * 7(3) # . * ® 7 10-15 (3) Three sizes
4 Gardner Denver v * * * 1(1) * * 1 1-45 *Information- not
5 Jaeger . . o * * *® 1) * * 1 1-45 given.
6 Miscellancous . 22(4) * * . # “ * * 22 3I'g
ToraL 69
Graders
1 Caterpillar 4(2) 2(1) 1{1) 1{1) 6(r1) * * * 14 38¢
2 Allis Chalmers. . . 8{=2) . .. * * * 8 222
g Canlisle . . . . .. 7(1) * * * ¥ 19°45
4 Austin Western .- 3(1) . . * * * 3 8-34
5 Gaiion . . . .. 2(1) * * * 2 555
6 Adam . . . 2 . *® * * 2 5155
Torar . 36
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APPENDIX 3 |—contd,

Plant Population on Project

8

5 9 10 11 12 13
Porered  Scrapers
1 Le-Tourncau . a(1) ., 4{1) 15(2) 17(1) 19{2) 10(2) 67 604
2 La-Plant Choate . 8(n) a(1) ' 2(1} 7(1) 20 180
Allis Chalmers.
g Terra-Cobra . . 12(1) 4{(1) .. . ‘e 16 1474
4 Caterpillar . . . . 2(1) 6(1) 8 72
ToraL 111
Towed Scm.pm

tr Onion Empire o . 22(3) 2(1) 4(1) 28 Ga'z (1) Onc  size
2 Le-Tourncau . . - - . a{1) 4(1} 7 15'5 (2) Two sizes
g Caterpillar . H{1) 1{1) (1) (1) 7 155 (3) Three sizes
4 Blaw Knox . . . o . 2(2} . 2 4'45 (4) Four sizes
5 Ruston Bucyrus .e . ‘e . 1(1) 1 2+22 (5) Five sizes

(6) Six  sizes
TotaL 45
Tractors

1 Caterpillars . 18(5)  55(6) 10{2) 18(2) 16(2) o(4) 17(3) 13(1) 156 341
2 Allis Chalmer . 1of1) 4(1) go(6) ‘e B(2) - 2(1) ‘e 109 23'0
3 Fowlers . e (1} . - 54(2) - . 11(1) 82 179
4 International . 8(1)  9(2) 11(3) 4(1) 14(2) 6(1) 50 10°Q
5 Oliver Cletrac, . 4(1) 2(1) . 27(2) . . . 33 7422
6 Le-Tourncau . . - 1) 2(1) 1o(1) 5(1) . 21 4'58
7 Ansaldo . {1} 2(1) p - . . e 6 1°31
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Dumgpers_

W) vl B W R -

-
Q w

- s
LT~ -

Euclids

Muir Hill
Caterpillar
Le-Tourncau
Koehring
Mack . .
Aveling Barfold
Miscellancous .
Motor Rail
Terra Cobra
Sterling .
Sudworks
Balmer Lawrie.

Excavalors

1

[~]

L= =< K R = N 5 R N Y

10

€8l

P. & H.
Ruston Bucyrus

Lima ., .
Link Belt Speeder
North West
N.C.K,

Marion .
Lorain
Manitowac

Bucyrus Eric

48(4)
20(1)
12.(.1)

20.(;)

2(2)

(1)
2(1)
1{1)
3{1)
2(2)

2(1)
2(1)

38(2)
32(1)
12(1)

12{1)

4(2)
8(1}
(1}
1{1)
4(2)

57(2)
48(1)

9(2)
2(1)

14(1)
14(2)

12'(-!)

22(3)
6(2)

6(2)
3(2)
8(2)

3(1)

6(1)

22(4)
44(2)
19(2)

'lﬁ-(-l)

o(1)
3(1)

2{1)
4(1)

5(2)

30(1)

2(2).
a(1)
2(1)

3(2)
7(1)
5(1)
5(1)
6(1)

o(r)

2(1)

4(2)

3(2)

11(3)
20(1)
14(1)
ToTaL .
m.(.z)

1(1}
5(1)

182

157
61
39
32
30
23
20
14
12
9

3
2

584

30
21

18
2

10

Ll N = T - . -

31*2 (1} One size
26*9  (2) Two sizes
104  (3) Threesizes
6:67 (4) Four sizes
5748
514
3°94
343
2+ 40
2° 06
¢ I'54
0°514
0°343

233 (1) One Sizc
16-3 (2) Two Sizes

140 (3) Three Sizes
g'3 (4) Four Sizes
7'0
G2
465
465
310

310
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APPENDIX 3.1—concid.
Plant Population on Project

1 2 g 4 5 6 7 8 9 10 11 12

11 Baycity . . o o 1(1) o o e 2(1) 3 233

12 R, F. Rapier . . . 2(1) ' . 2 1I'55

13 Leconaid . . 2(1) . . . . o 2 155

14 Demag . . . . . 2(1) 2 1.55

15 Priest Men . NN - 1(x) e . - I 0775
Torar . ___1;;
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APPENDIX 3.2
Comparative Statement of Life Adopted for Depreciation

Life Hours
51, Damodar Tunga- Tunga- Lower Ganga- Hirakud Nangal Bhakra Manufacturers USBR  Associated
No. TypeofEquipment Valley bhadra bhadra Bhavani pur. Circle Circle Recommenda-  Schedule  General
Corporation (Hydera- (Madras tions of Contractors
bad side) side) Equipment of
Ownership  America
Expense
1 2 3 4 5 6 7 8 q 10 I 12 13
1 Air Compressors . 10,000 . . . 10,000 . . 20,000 7,200 7,200
2 Crawler mounted: Lorain
(1) uptogtons . . . .. .. . . . 20,000 10,000 9,600 9,600
{2) g to =25 tons, 20,000 . .. . . .. . 20,000  L.S, 15,000 13.440 11,300
(3) 25 to 50 tons . - . . e o . 20,000 . 13440 14.460
to
25,000
Lorain
Truck Crane . 20,000 . . .. . 10,000 8,640 1,800
L.8. 10,000 Not
3 Drilling Machines . . . . T . 12,000 12,000 .. 11,760  included
4 Excavators Draglines:
Lorain
{1} To } cu. yds. 10,000 . .o 10,000 .. . 20,000 20,000 10,000 8,640 8,400
(2) $to1ten. vds. 18,000 . . . ‘. e 15000 20,000 P&H 15,000 91240 9,350
(3) Above 1} cu. yds. 24,000 20,000 .. - 15,000 . 30,000 20000 LS. 10,000 10,080 10,500
: to Ruston Bucyrus
25,000 to 1% 15,000
Above 14
h 30,000

SADIANALAV
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APPENDIX 32—contd,
Comparative Statement of Life Adopted for Depreciation
i . 2 3 4 5 6 7 8 9 10 11 12 13
Shovels Backhoes:
(1) To § cu. yds. .. 20,000 . .. 10,000 v 20,000 Same as 9,500 0,400
(2) $to 1§ cu, yds, 12,000 . . . 15,000 20,000 Draglines 11,220 11,400
{3) Above 1} cu. yds 16,000 o 18,000 . 15,000 16,000 30,000 20,000 .
to 24,000 . 10 25,000 11,520 12,000
5 Graders . . 10,000 .. ‘e .. 10,000 7,000 B,0c0 . Aills Chalmers 9,600 9,600
‘ 10,000
Caterpillar
10,000
6 Loaders . . .. o o o 10,000 12,000 - . Euclid 7,200 7,2C0
14,000
7 Scrapers—Drawn ‘s e 24,000 .. . .. ‘e 12,000 ‘e 9,600 g.600
and Towed .
Moterised - 10,000 10,000 12,000 . 10,000 8,000 13,000 15000 Allis Chalmers 7,880 g.600
16,000
Le-Tourneau
10,000
Caterpillar
10,000
8 Tractors Crawler: !
(i) ToBo H.P. . 8,000 20,000 10,000 .. .. 7,000 10,000 . 10,000 Allis Chalmers
10,000 8,640 .
International ]
(2) Ahove 8o H.P. 10,000 20,000 10,000 10,000 10,000 8,000 12,000 12,000 10,000 880 9,600
Caterpiliar
’ 10,000
(3) Pneumatic Tyred 10,000 . . 10,000 e o e .. Le-Tourneau 7,880 .

10,000
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§ Trucks
Back Dumpers :
(1) To§ cu. vds.

(2) Above 5 cu. yds.

Bottom Dumpers .

10 Roller—Sheepsioot

8,000
10,000

10,000

io,000

10,060
10,000
to 12,000

10,000
to 12,000

{0,000

16,000

16,000

fo,000

10,000

10,000

10,000

6,060

10,000

15,000

10,000

16,000

12,000

12,000
to 15,000

Euclid
15,000

Le-Tourncau
10,000

Euclid
20,000
Caterpillar
10,000
Le-Tourneau
10,000

9,600

7.880

7.880

9,600

g.600

5,760

SADIANIIAY



APPENDIX 33
Depreciation, Major and Field Repairs
Committee's Recommendations

Byl

rl

'

Cosl-expressed as % of the cost of equipment over life time

Plant
sl, Equipment Hous lblr Major Rrrairs FieLp REPAIRs 1\{%?3 al;?:i
No. Depreciation Field
Spares  Material Labour Total — Spares Material Labour Total  Repairs
I 2 3 4 5 6 7 8 9 to 11 12
1 Crawler Traclors:
Diesel 41 to 52 B.H.P. . . 9,000 35 4 9 48 9 4 37 50 98
65w 8 BHP. . ., 9,000 35 4 9 48 9 4 34 47 95
8g to 135 B.H.P. . . 10,000 36 5 10 51 10 5 27 42 93
a  Rubber Tyred Tractor dozers:
Diesel 140 to 180 B.H, P, ., 10,000 36 5 10 51 1o 5 36 51 101
g Scrapers Molorised:
Capacity cu. yds.
Struck Heaped
6 to 10 9 to 13 0,000 34 5 9 48 g 5 37 51 99
10 1o 14 13 to 17 10,000 36 5 10 51 10 5 36 51 102
16 10 20 21 to 25 10,000 36 5 10 51 10 5 27 42 93
4 Scrapers Towed ;
Capacity cu. yds.
Strick Heaped
9 11 10,000 20 3 5 28 5 3 22 30 58
J12 15 10,000 20 3 5 28 5 3 20 28 56
14 8 10,000 20 3 5 28 5 3 16 24 52
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5 Bottem Dumpers:
I0 to 12 cu. yds.
t5 to 18 cu. yds.

6 Rear Dumpers:

10 o 12 cu. vds.
15 o 18 cu. yds.

7  Excavalors:
$  cu. yds,
1} cu, yds.
2% cu. yds. ., .
3} cu. yds.

8 Graders:

Towed ro ft. blade .
Towed 12 {t. blade

Motor 10 ft. blade .
Motor 12 fi. blade .

9 Air Conipressors:

Poriable
105 C. F, M.,
210 C. F. M, .
315 C. F, M. .
500 C. F. M,

s

Stationery
up fo 160 C. F. M.
160 to 500 C. F. M.

G681

10,000
10,000

10,000
10,000

9,000
10,000
12,000
12,000

8,000
10,000
10,000
10,000

6,000
8,000
8,000
8,000

10,000
10,000

36

32
32

32

40
40

20
20
41
41

27
34
34
34

27
34

LS 4]

[EORS B G RS

PN

(-]

10
10

@w

11
11

11
17

W W W~

~

51
51

45
45

33
57
57

28
28
57
57

37
47
47
47

37
47

10
10

(=]

10
11
it

11
I

LTI Ta T |

S A o e [£, 9%

o

(S RSy &)

[Z-)

[T ]

30
27

21
23

35

33
ac

23
20
45
41

30
34
28

25

2]

25

5%
q2

34

47
53
50
47

31
28
61

57

40

39

38
39

102
93

79
81

(14
166
107
104

59

118
114

7
95

86

75
86
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APPENDIX 3.3—concld.
Depreciation, Major and Field Repairs

061

Committee's Recommendations

T 2 3 4 5 6 7 g 9 10 11 12
1o Cranes:
Mobile Pneumatic
4 o 6 tons ., . . 9,000 27 4 i 38 7 4 29 40 28
8 10 12 tonms. . . 10,000 27 4 7 38 v 4 20 33 2%
15 1o 25 tons . . . 12,000 27 4 7 28 . 4 20 ar 69

Notes:—(1) Excavators
Adopt uniformly for Shovels and Draglines; when used as crancs adopt 25% longer life.
For Electric  models adopt 259%, longer life and same provisions [or repairs as for cotresponding dicsel sizes,

{2) For Tractor attachments, e.g.. Bulldozer blades, rooters, sheepsfoot rellers, etc., adopt the life and provisions for repairs similar 10 the tractor

concerned.
{(3) Cost of tyres, wire ropes, ctc., not included.
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APPENDIX 34
Percentage Utilisation of Equipment

Tractors Dumpers Excavators
Sk ' .
No, . Projects .
Scheduled  Actual  Percentage Scheduled  Actual  Percentage Scheduled  Acwual  Percentage
working  working working  working working  working
hours hours hours hours hours hours
i Gangapur . . . . . 237,171 1,08,082 45-5 96,982 36,497 37.6 25,872 16,580 64.0
2 D.V.C . . AN . . 457,790  2,44,456 53.3 5,62,718  2,65,719 47.2 201,648 1,05,597 52.3
3 Lower Bhavani . . . . . 1,Bg,268  1,31,405 69.4 364114 2,32,546 63.8 1,086,111 85,055 8o.0
4 Hirakud 11/51 to 6/52 . . . 14,400 7,876 54.6  1,04,400 34,147 32.8
Do. r/51 to 21-7-51 . . . 2,800 531'5 19.0 . o . . .
Do. 9/51 to 6/52 . . . 4,000 3,191 79.6 25,200 15,550 61.5 3,830 2,758 91.8
5 Tungabhadra (Hvderabad) . . . 81,900 56,700 69.4 g‘)G,ono 15,100 15.7 17,500 5,722 32.7
6 Tungabhadra {Mysorc) . . 97,900 54,800 56.0  1,54,300 04,830 61.5 58,600 23,450 40.0
ToraL . 1083229 607,127 56.2 14,03,714 6.94,416 49.6 413,561 2,39,162 57.8
- Note:—The plant hours performed by machines to those that could have been done as a mnxi;num scheduled, for one, two or three-shift work as the

~ casc may be, are tabulated below,
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APPENDIX 3-4— Contd.
Percentage Utilisation of Equipment

Scrapers Graders Loaders
Sl .
No. Projects .
. Scheduled  Actual  Percentage Scheduled  Actual  Percentage Scheduled  Actual  Percentage
working  working working  working working  working
hours hours hours hours hours hours
1 Gangapur . . .+ L72,38g 100,371 58.2 10,500 4,600 43.8 1,750 5275 73.2
2 DV.C. . . . 73,576 41,381 56.2 34788 14074 40.4 .
5 Lower Bhavani . . . o . . .
4 Hirakud r/51 to 6/52 . e . . e . 4,200 4:370 6o.7
Do. 1/51 to 21-7-51 . 28,000 6,415 22.9 . .. )
Do. gfst 10 6/52 . . . 76,000 16,701 22.0 . . ' . . .
5 T.B. P. (Hyderabad) . . 108,000 48,989 45.3 . ] .
6 T.B.P. (Mysorc) . 47,800 28,500 59.5 . . ..
ToraL v 505,765 2,42,357 48.0 45,288 18,674 41.2 8,950 5,645 63.0
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APPENDIX 3-4—Concid,

Overall Percentage Utilisation on Projects

Scheduled Actual
Projects ) working working Percentage
hours hours
1. Gangapur . . . . . . . . . . . . . . . 544,664 2,67,405 49* 10
2. Damodar Valley Corpn. 8 . . . . . . . . . . . . 13,170,520 6,71,227 50" 4
3. Lower Bhavani . . . . . ) . . . . . . . . 6,50.493 $:49,096* 68 2%
4. Hirakud . . . . . . . . . . 2,565,830 91,566 345
5. Tungabhadra {Hyderabad) . . . . . . . . . . . . 3,03,400 1,26,511 416
6. Tungabhadra (Mysore) . . . . . . . . . . . . 3,58,600 2,01,580 562
ToraL . 34,62,507 18,07,385 520

£61

#“Plant hour” taken as gross hours of working the machine.

Note:—The plant hours performed by machines to those that could have Leen done as a maximum scheduled, for one, two or three-shift work, as the
case may be, are tabulated below.

SHOIANTdIV



APPENDIX 3'5
Ownership and Operating Cost of Equipment on Projects (Actuals)

61

Lif¢  Depreciation Maior  Tyres and  Fuels Operator  Other

Equipment Project assumed  ratefhr. Repairs/ Tubesf  Lubr.]  Wages charges] Total/
hr, hr, hr. hr. hr. har.
1 2 3 4 5 6 7 8 9 10

Craqwler Tractors:

1. D/8 . . . . Na(xié'ti Circle . . 12,000 t10°00 500 ' ' 893 256 3-00 25749
g, "o . . . . T.(E? P. Hyderabad . 20,000 LFRS 1] 412 . 475 0'56 2 12 1567
1. w . . . . Gangapur . . . 10,000 i85 §3-56 . G-oo 104 ar25 26435
I. D7 . . . .. Nangal Gircle . . 12,000 $7 56 981 .. 7 00 243 2:25 23704
2. o . . . . T.B, T, Hydcrabad . 20,000 *q9:60 3¢ 60 . 3+ 56 0°56 2-12  13°44
3 n . . . . T.B.P. Mysorc/Andbra . 10,000 1750 432 .. 3'50 100 075 17007
4 u . . . L.B.P . . . 10,000 g 70 1'4% ve - 304 100 o-25 16-32

Excavators :

1. Lima 3} cu. }ds . . T.B.P. Mysorc/Andbra 24,000 t15°54 or50 .. 781 1-87 106  26:98
2, Limaz} cu. yds. . . Nangal Circle . . 30,000 $12:50 437 R 10°56 4+G8 3-12 3523
4. Manitowac 24 cu. yds. . T.B.P. Hydcrabad . 20,000 #1028 10+ 28 . 11°19 0+ 63 2475  35°13

FILIINKOD AWANIHOVW ONV INVId NOILONYISNOD 10 LiOd3d




18f'0d B "M D 1—¥1

Dumpers :
1. Euclid Bottom Dump L.B.P. . . 16,000- *10°25 o 12 103 2+63 1'00 018 161
17 cu. yds. capacity. -
2. Do. . . . . T.B.P. Myscre[Andhra , 12,000  Jro-38 o' 56 175 2+68 1*45 033 17.- 15
1. Euclid Rear Dump L.B.P. . . . 16,000 1932 0° 25 1'12 243 100 o012 14724
11 cu, yds, capacity.
a. Do. . . . . Nangal Circle . . 15,000 18-85 3 12 £ 425 2°00 2°25 20°49
3. Do. . . . . T.B. P, MysorejAndhra . 12,000 f1z2-17 025 1'75 306 1-56 o049 19°28
Motor Scrapers:
1. Le-Tourneau 1215 cu, yds, Gangapur . . . 10,000 t1000 §7°50 573 493 1°47 4-62 3423
Do. . . . » T.B.P. Hyderabad . . 10,000 t12-81 6-43 6+43 775 056 1°75  35°73
2, La-Plant Choate ' i ’ -
Model TS200S8 heaped, Nangal Circe . . 15,000 to'75 4-87 £ 750 2+18 2:43 26:73
Cap. 17 yds Q
Do. . . . . T.B. P. Hyderabad . 10,000 12:87 643 6-43 Y1705 o' 56 175 89°09
3. Terra-Cobra Model T. C. Nangal Circle ' . . 15,000 *geng 387 £ 793 2+18 1093 2366
heaped Capacity 17 yds. ‘
4. Cat. D. W, 10 . . Do. . . . 15,000 *G- 87 238 £ 5725 2400 1-75 18-25
Do. . . . . L.B.P . 16,000 *7:a5 2+ 62 312 368 125 o5 18- 42
Do. . . . L.B.P. Mysorc[Andhra . 12,000 f9'20 050 356 762 ‘25 i*6z 2375

Nores:—T. B. P. means Tungabhadra Project. .

L. B. P. means Lower Bhavani Project.

SHOIANAIAY

61

(1) Nangal Circle means reserve fund account for Major Repairs. The actual cost of Major Repairg is at present lower than the figures given,
{2) The cost of Major Repairs for T. B. P. Hyderabad appear to be estimated values.
(3) *Pre-devaluation prices. }Post-devaluation prices.

tPartly both. §Avcrage of four years, £ Included in other items.
(4) For Nangal Circle the entrics in columns 7, 8 and g are for stores, workcharged establishment and repairs and replacement respectively.
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Ownership and Operating

APPENDIX

83,160

Cost

Equipment Cost (ils.) Recommended  Depreciation

life Hrs. (Excluding .

Tyres}
Crawler
go B. H. P. Tractor . . 88,400 9,000 g1z o
Crawler

150 B. H. P. Tractor . . 1,18,932 10,000 11 14 ©
12/15 cu. yds. Motor Scraper 1,79,245 10,000 16 4 o
1725 Bottom Dump . 2,435,681 10,000 20 4 O
13/17 Rear Dump . . 1,72,480 10,000 15 6 o
g B.V. Loader . 2,34,300 14,000 15 2 0
1} cu. vd. Shovel 2,92,768 10,000 20 4-0
2% o yd. Shuwfl . . 4,28,964 12,000 3514 0
3} cu yd. Shovel . 8 6,14,650 12,000 51 4 ©
100 H. P. Grader - 10,000 7 8 o
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34
Cost of Typical Machines

per Plant Hour

Major  Field = Belt, Tyres Operating Fuels &  Sundries Overheads Total cost

Repairs Repairs © & Tubes  cost Lubes - 2% - per Plant
; Hr.

4120 4140 e 1140 51I1¢ 0 30 © go 27120

010 5 00 .. 1140 7 50 ©0 380 OO0 32150 -

840 8 40 15 g0 1140 8110 o 30 1 oo 50 IO
- 10 10 0 Bi2o fioro 2 0o 110130 05:'0 I 40 64 9o
6150 5100 16 g0 1140 - 8120 ©0 30 040 45140
7 8o 7120 §3150 =2 20 9 50 © 30 o150 46140

15,80 15 8o .. 2 20 10130 0o 30 1 70 74130
‘20 50 17120 . 2 20 13 40 o 30 1130 9I 50
29 30 éq.mo . 2 20 14 60 o 30 =2 70 124 50

0 40 4 40 6 0o 1140 5 9o o 30 o 8o go 7o

*Includes 109 for landing charges, tax, erection and test.
tLife at 3,000 hours.

*Life at 3,500 hours, .

§Belt life at 3,000 hours.
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APPENDIX
Unit Rates of Earth-
{ l : Basis_ of
Quantity | Rate Rs. ‘quantity of
: I i Periad Lead per 1,000 earthwork
Projects ; Material m. o fi, erl per
1 ' 2 l 3 \ 4 I 5 6 l 7
I ious | a6.3 6-1-1949 () 0.75 miles 45.57 Embank-
N I}ﬁ;;.\c:raui R 3 o 1.0 ﬂ“ 5232 ment ;akcnf
Pervi ) . .00 |as  2/3 o
chn"musﬁ.[l 22.7 |June 1953 | | 1.5 es 5 o e
; Capacity.
i
Impervi - 2 to ;| 6.76 miles 61.8
2. Gangapur n ous 38.3 g,}gs 0 7 Compacted
: embank-
Do. . B2.2 2/49 to| 0.%6 miles 65.6 ment  sec-
Murum Cas- 2153 . tional mea-
ing 7.7 Do. 0-95 miles Br.2 surcment.
Do. 25.0 Do. 0.95 miles 95.6
. Nar Loam (2) Typical |Lead 2,050 ft. 75.0
3 lxaoa‘.::ga.l lift g0 ft. Do.
Canal. Lead 150 £ 22.2
lift g0 ft.
- Hirakud | Impervious
4 fily-Clay 1950 to (Average
Loam to June 1953 weighted 87.0 Do.
Clay. 143.3 lead 2.5
Semi-pervi- miles,
ous fill
gravelly soil
5. D. V. C. | Impervious 35-4 | 1-10-52 to] Lead weight- (4) Doa
Maithon, | fill-Sandy August ed average 109.0
loam. 1953 1 2/3 miles
Avg. wel-
ghted lift
45 fo
6. D.V. Pan- | Common  |Excavation 31-10-52 |Avg. lead 110.0 Do.
chet Hill. | earth 19.5 m. |to go-6-53| Boo fi.
cu. ft. Em- Avg. lift
bankment 18 ft,
;3 m. .
t.

Notes :—(x) The entry is with reference to the stan

(2) A total of about 400 m.cu.fi. of
excavation and compacted emb

(3} Information not collected,

{4
19§ -

Estimated,

dards recommended by the Committec,
carthwork on canal is done with machinery.
ankment,



APPENDICES

3-7
work on Projects
Investment
on earth- | Lile of {Ratcof, Major Running | Haul | Fleod Light ! Labora-
work equipment | Depre- Repairs cost  of Road . jtory and
machinery] utilised |clation " machinery ficld
Ras. Lakhs. (]) control
8 9 10 I 12 13 14 15
62 1j2 Approx. (Low | Atactuals;| Included | Not in- 'Not included;]As in
no reserve | through {eluded; see; watched previous
fund. suspense. | Temark teparately | column,
col. 14. | through
grouped
subheads.
59 3/4 Approx. | Sligh-; Rescrve Do. Included. | Included. |Included.
tly fund
I low. | main-
tained.
145 1{3 Approx. |Low Do, Do. Do. Do. {3)
!
l
00 1/5 Approx. | Do. |At actuals; Do. Not Not included;i  Not .
3 fs A no reserve included, | estimated "included.
' fund. will be about z per
abouts | cent.
per cent.
Pool for the! 1/5 Approx.| Do. | Reserve |[Major and| Included. Included. Do.
entire DVC TFund field_
Project main- repairs
Rs. 4200 | tained. | through
suspense.,
Rest dir-
ectly to
works,
Do. Do. Do. Do. Do. Do. Do.
low neans Jonger life assumed.
and waste bank or

Nature of work varied;

straight casting, excavation, transport
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Unit Rates of Earthwork

Projects Watering | Transport,| Manual Tools and Total
charges temporary | labour plants charged | project
sheds and and rate
sundries | overheads
16 17 18 | 19 20 | er
1. Lower Bhavani Included. | Not in- | Not in- | Not included.
1 cluded; cuded; .
see col. see col.
o 14 14
2. Gangapur Partially in- | Included, | Included | Not includ-
cluded, full ed; will be
charge wili nearly +2.0%.
increase
rates by
1.5%.-
3. Nangal Power Canal | Included Do. Do. Not included.
1
4. Hirakud Do. Do. Do. Deo.
5. D.V.C. Maithon Do. Do. Do. Do.
6. D.V.C. Panchet Hill Do, Do. Do. Do.
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on Projects—contd. -

Establishment,
Labour Interest Loss of Overhead Total Inter Remarks
Amenities; on Capital stock ceatage char- | Project rate
el Ee
22 23 24 25 26 29

Not includ-lNot inclu- [Notinclud-INot included. Nearly 2/grd work

ed; will bej ded;  will . . done by manual
over 5%. | beabout labour and
. 299%,. lorries.

Not includ-jNot inclu- Do. |Not included; ‘Entire work done
ed;  will ded; will approximated by machines-
be about | be about +8% (Actuais}.
+4.5%- 5% :

Not includ-Not inclu- Do. [Not included; Work done by
ed. ded. 89'5%  esti- machinery only
mated. studied.

Not includ- |Not inclue Do. Not included, Entire work done
ed; app- ded;  but by machinery.
roximated | will be
5%- about 11%,

Not includ-jInciuded; Do. [Not included; Do.
ed;  esti- | 4% per year estimated @
mated on gross 10%.

6.1%. working lirs.

Not included,; Do. Do. Do.
cstimated |
5%:
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APPENDIX 3-8

Ratings of Efficiency of Equipment on Projects

P=rate of interest.

C=cost of capital cquipment.

D=the total life hours used for depreciation.

H=average annual plant hours used on work.

Y=number of years for which interest is charged or equipment is utilised.
Then

%:thc hourly rate of depreciation.

_E{ﬁ9_=thc annual total of depreciation.

and the outstanding capital cost after Y years equals :

YHC) _, _ HYC

=C— o)  BRRRRERLREEE TR reraeareaas T (1)

The average capital cost during the period Y equals the mean of the original capital cost
and the residual value, or :

HYC
e (o-129)
- C
2

=D (zD—HY)...... setesacsssennann rvaransteriacaans {2)
The interest on this amount will equal :
PC
==5 (€30 557 3 4 TN cesevemmresannnraaas tessirin e (3)

The value of work done by the machines may be expressed in terms of the hourly rate of
depreciation as work done in Y years equals :
_(HYC) , _ HYCE
= "(]T E = —D-— ..................... fewans seesewnrrransea Mdrernaaeess (4)

Where E equals : Value of wo_rk' done by _cquipmcnt
depreciation of equipment

Then the ratio of interest charges to the value of the work done may be expressed as a
ratio I :

PC
—=_(2D—HY)
; 2P _ _P® iy _ PeDHY)
HYCE 2HYE = TZHTE - crrecrreees Ceerrraseaeees (5)
D

If *P* is exprewsed as a percentage, ‘P
discussed in the report. If P’ is
evaluation of the projects can
values of H, Y, E and D ob

202

will also be a percentage, This is the function
assumed as the same rate of intcrest for all projects, the relative

l.ac accomplished by computing the value of ‘T’ from the actual
tained on each project,
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In the following development, the factor *P’ is eliminated in order to reduce the number
of variables (for a true comparative cvaluation ‘P’ should be assumed the same for all profects.

IF this is done, it ceases to be a variable and can be taken as unity and disregarded). T will
be the index for comparison,

Dropping P ¢
I:; 2‘_9_——._!__“0;_2_!)_—_}_11’_.
2HYL 2HYE 2HYE
D 1
= -Hﬁ_-_;f-”..”.. ........ R N N L N R --.u.uj:v-c..-.....‘..(6)
The ratio of the life of equipment for depreciation (ID) to the portion of Jife utilised (HQ)
. D D I .
T let L = HY? substituting L for 'T-II;' in (G)
1 2L—1
I-—E——--‘JE-:.E_ ........ PEst et a st aens L )

The value of ‘I’ decreases as the equipment is more intensively utilised. In order to
make the formula casier to use let *R’ equal the reciprocal of ‘T’ or

1 2E '

RF T_iL:T I I R wraracne D N A L LRI I I P

Now the values of ‘R’ will increase as equipment is more intensively utilised.
Values of ‘R’ for various values of *E* and ‘L’ are given in the following graph :—
APPENDIXDS

GRAPH SHOWING PROJECT RATINGS
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It can be seen from the development of the formula that the ratio of
:nterest on capital invested in equipment to the value of work done is the
basic measure for the evaluation of the efficiency of equipment on a project.
Ag stated in the report, this concept used with accurate figures is the most
sccurate method of evaluation as it will account for investment in equip-
ment at various stages of construction—its reduction by changing off depre--
ciation progressively, and the actual value of the, work done. :

The formula expresses the idea simply, and if care is taken to use re-
presentative values for the variables, a value for ‘R’ can be arrived at quick-
1y and is a fair index of efficiency.

In the final formula (8) these are only two variables, ‘E’ and L'. ‘E' is
the ratio of the value of work done to the value of depreciation charged
during the period of work. ‘E’ will improve if more work is done for the
amount of depreciation charged. Consider ‘E’ as an index of operational
and maintenance efficiency®. ‘R’ increases directly as ‘E’ improves, ‘L’ is
the ratio of equipment life assumed to life used on the project up to the
date of evaluation. It is possible to calculate ‘L’ for any stage in the construc-
tion of a project.

Let us consider ‘L’ at the end of a project. If the project is completed
with a high residual value in equipment (a high value of L), too much equip-~
ment was purchased. This indicates wasteful plant planning. The value of
‘L’ reaches unity when a project is completed having utilized the full life
of its equipment. The value of 2I.—1 becomes 1 and ‘R’ is expressed by ‘E’
already defined as the operational and maintenance efficiency. Conversely.
if too much equipment was purchased, the value of ‘L' will be large and
the value of ‘R’ will fall This is to show that plant planning is definitely
a factor in evaluation,

A project must satisfy two criteria :
(1) Equipment must be intensively utilised (concept of ‘E’).
(2) Plant planning must be balanced (concept of ‘L’).

At any intermediate stage, possibly two years after the project work
began, only a small part of the life of the equipment will have been uiilised
so the value of ‘L’ will be high and that of ‘R’ low. This shows that enough
use is still not being made of the equipment; the more that intensive use
is made of the equipment year after vear, the beiter are the ratings. There-
fore, ‘R’ improves from year o year progressively as ihe equipment is inten-
sively utilised. :

The next guestion is; can the rating of a project be compared to that

o_f another at different stages in the life of the equipment? The reply is nega-
tive. For a comparative study, the time base should be the same, i.e., at the
end of one year, two years, ete.

The second question is; how does the assumption of various lives for
calculating depreciation of equipment affect the rating? The following exam-
ple will show the reply.

Cost of an excavator==say Rs, 2.0 lakhs.

Work done per year=say Rs. 0.8 lakhs,

Plant hours put in one year==2 000 hrs.

*Note:—In caleulating E only the value of work done by machines can be wsed. Work
donic by manual labour and other factors not pertinent must be disregarded.
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The value of R at the end of one year wiil be :

D=5000, R= l——: (Extremely low life)
D=1o0,000, R= 8 (Normal life)
! 13
. 8 S
D=20,000, R= s (Extremcly high life)

This shows that the value of ‘R’ is not appreciably affected within the
limits of a reasonable assumption for ‘D’. Even the slight gain which a pro-
ject may record at the end of one. two etec., years, will be offset in the final
ratings which will be low.if a large surplus life is left due to the assump-
tion of a very high value of ‘D",

Another approach for a comparafive evaluation of projects is fo take ‘E'
for a definite period—say one year or two years and 2L—1 for the final con-
dition. This will then enable s comparison of project ratings at any stage
on similar footing still expressing the elemenis of the efficiencies of opera-
tlon and planning. In such cases, care should be taken to assume realistic
values of ‘L’ If the value of ‘L’ on completion is taken lower than “actual
on completion”, the value of the rating will be unrealistic to that extent:

We do not want fo claim a universal application of the formula for all
conditions, e.g., when ‘L’ becomes 4, 'R’ becomes infinily for a further dec--
rease in the value of ‘L’, ‘R’ becomes negative. For such values, the concep--
tion of rating breaks down.

Our idea in sugpesting the formula is to indicate a line of thought and
not to divert the practical engineer to a theorefical mathematical pursuit.
The important concept which the formula (8) brings home is that the effi--
ciency of equipment on a project will depend upon: (a) the intensive use of
the equipment, and (b} the plant planning, We claim no more impertance-
for the mathematical evolution of the formula than this.
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APPENDIX 4-1

Equlpment Record

Project Serial No. ....cvviiviivavincnn. «Equipment ..........0o..... veen

Total,

‘Received from ...,............

---o--|-¢----n---------u¢----u-------o

Date of Receipts .

Engine Make .,.. ... sreressereriiiecai. . Model & SIL No.....

Crssasemen

Aux. Engine Make ,........... ssaeseen., . Model & SI; No..o.oooeao.. ..,
206
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APPENDIX 4-1—contd.

B. H. P. of Engine ........... trerineeeanaes

TyTe SIZES vevvevrnriarnrararaarerssaens

EL System .......... Crrasiaras Veeeeseeannrren e

Hyd. System ...uvvvennss veveaes - rerneuen .

Air System ..-oe.veeeennnn . sreseieaes veenan

Chatch «vcvevnvannsoannens . tisrerraanann .

Transmission secersearsasas feasmdteasrarananannt

PCU ..ll-...'---.-.l.lll.l'-.l-..d IR RN NN E NN

Aux. Fquipment ......cooveevanss easenises Make & Model & Capacity.easvsievinase
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APPENDIX
Part 1—

‘ |

Date | Name or Clock

Idle hours Lubricants

and | No. of | hrs. of | Effective| No Field | Major
Month | Operator work ‘ plant hrs. | work | Repairs | Repairs SAE | SAE
1
1 z | 3 | 4 5 I 6 I 7 8 ! g
1

N

Totals for
the Month

i Monthly Abstract

Accoumt Nos. of work Plant hrs.

Checked by
Debit transferred to works TEQO NO.OF

Signature of Accountant
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No. 4-2.
Operation
Next filter change fuel...... eessans.at hrs.
. Jubes............at hrs.
Engine il change,....ooo0uee...at hrs.
Trapsmission change., ..ccveaeunna. at hrs.
Final drive change...........i.,..8t hrs.
Lubricanis Production
Officer  [Signawure| Re-
No. of | Account Requisition- of marks
SAE | SAE | trips No. of | Lead | Lift ing Fareman
woark
0 l 11 12 l 13 14 15 16 17 18

e —
[PUUR——
[T —
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APPENDIX 4-2—contd.
Instructions for Filling in Log Books

1. Log Books are the primary record of the machine. They should be
maintained with the same care as is bestowed on Measurement Books.

2. Two Log Books should be maintained for each maching; one for even
months and the other for odd months. When one book is submitted for check-
ing, the other remains on works.

3. The books should remain with the machine or be kept in the field with
the operation foreman_ It should not be ireated as an *office record” for com-

pilation at leisure.

4, Manufacturer’s instructions for preventive maintenance should be
copied in the appendix to the Log Books carefully.

5. The books should be reviewed every month by the............... for tech-
nical scrutiny, and by the Accountant for proper maintenance and transfer

of debits.
The following instructions should be noted for filling in various columns:

Column (1} Date . . - Leave one, two or three lines depending upon the
number of shifts the job is working, Use one line for
each shift. Have the line broad enough for at least o
entries sometimes necessary for columns 2, 12-15.

Column (2) . . . . Operator. Give name of operator or his No. Indicate
absent where necessary.

Column (3) . . . - €lock hours of work. Give gross hours by watch for
which the machine was on duty.

Column ({4} . . . . Effective “plant hours”. Give meter hours where meters
are working., If not, give commensurate effective
hours based on the record of similar other machines
with meters or else evaluate. See that, taking into
account the condition of the engine, the “cffective
hours” give reasonable fuel consumption for the
machine per hour. (50 to 6o%, of the full load rated
B. H. P. consumption.) This can also be approxi-
mated from the work done,

Columes (5) to (7) . . - Idle hours. Indicate clock hours for which machine
was idle, under no work, under field or Major Repairs
as the case may be.

The total of the idle hours plus effective hours will
differ, from the clock hours of work to the extent of
“ineffective hours”, For example, a machine which
was in field for 8 hours in a shift, may recard 3 effective
plant hours, 2 idle for feld repairs, one for no work
and two hours ineffective.

Columns (8) o (11) . . - Enter fuels and lubes issued. Indicate brands of lubri-
cants used by suitable prefix, 2.4, R 3 for Rotella 3
gallons,
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Column {12) . .

Column {13} . .

Columns (z4) & (15)

Column (16)

Column (17}

Column (18) . .

Give no, of trips made for machines like scrapers,
dumpers, etc. For loaders, excavators, etc., give the
no. of trips of the carrier units. Define carriers by
a prefix, e.g., for a loader an entry Cg5 would mean
Cat. bottom dump 35 trips.

Account no. Give the accounts no. of the job for
which the work is done, e.¢., 15.2 may mean excava-
tion for semi-pervious fill, island section. This will
also indicate the mature of the material. If this
information is not implied, add suitable suffix, e.g.,
S for So0il, R for Rock etc.

Give daily leads and lifis. Have separate entries when
the machine has worked on more than one material
or quarry. Where production is controlled by civil
side, figures for columns 12 to 15 will be given by
other officer in his daily report.

This column will be necessary only when the machines
work for more than one officer.  In most of the cases,
column 13 should give indication regarding the con-
trolling officer for whom the machine worked.

The foreman should make daily entries and sign.

Utilise for recording reference 1o any special features,
e.g., report of accidents, ete,

At the end of every month total up columns 3 to 12. Give abstract by
account Nos. of the trips done. Workout weighted average leads and lifts.
{Total of daily trips into daily lead = total trips gives weighted lead.)

15—1 G. W. & P. C.[57
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APPENDIX 4-2—concld.
Part ll—Field repairs, Preventive Maintenance and Inspections

Next periodical inspection due on .

ftsensgurananys Tesatsntatan

Repairs and Preventive Maintenance Materials used.

Brief description of

|
1 DCSCl'ip-! ' i
Repairs ormwain- | Time | tion or (Part Quan- Allo- In-
Date jtenance/jor Inspection| Taken | Part | No. | ity (Cost [cation |Date |dent| Re-
Reports and Hours | name No. | marks
compliance ’
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Instructions

Make daily entries of the field repairs carried out and the parts repaired
or replaced by the various maintenance teams.

Copies of the Daily Reports of the maintenance teams should be routed
through the officer maintaining the Log Books fo enter or check the infor-
rmation.

Entries of periodical maintenance should be made in this part giving
necessary details.

Inspection Reports should be written in this part whenever the machine
is inspected.

Appendix to Log Book

Copy here the manufacturer’s instructions regarding periodical mainte-
nance, say every

(a) 8 hours

(by 16 ~ "
(¢) 100 »
(1) 500 »
(e) 1,000 »
{f) 5,000 " etc.
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APPENDIX 4-3
Abstract Log Book

1. Sub-group name.

2. Numbers of machines.

3. Previous Log Book No.

4. Name of officer to whom issued.

Scheduled Running cost - | Amount
per hour from

Abstract of Operation

MONTH:

g, i :

£ | | Idle Hours Lubricants Production

| § 1 Clock | Effee. 2
NS. 3 hrs. ofl tive , < | I =

o,  work : plant | No | Field 1 Major | £ SAE:SAESAE| No. (Lead | Lift g
e | lhours work ‘Repairs Repairs of trips [+
|2 |

Totals for the month.

ABSTRACT FOR ACCOUNTS.

Account No. of works l Plant hours
Total. ‘
Checked by

Debit transferred TEQ No. of
to works.

Signature of Accountant,
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APPENDIX 4-3—contd,
Instructions for Filling in
Abstract of Log Books

1. General instructions given under Log Books to be repeated.

2. Maintain an Abstract Log Book for one sub-group of equipment com-
prising all machines of one make, type and size.

3. Fill in these books every month from the monthly totals given in
the Log Books.

4, Submit every month before......... for checking and accounting,
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APPENDIX 44

History Books
First Sheet

No. of machine.

Short Description.
Previous History Book No.
Name of Oréanisation.

To whom issued.

PART | (Leave 30 pages)

Manufacturer's bata (¥ page)

1. No. of Machine.
2. Name of Machine.
3. Capacity..
4. Model and serial No,
5. Make, Model and HP. of Engine.
6. Serial No. of Engine,
7. Manufacturers of Sub-assemblies’

(a) EI system.

(b) Transmission and clutch.

(¢) Air Compressor or Hydraulic systemn.
8. Tyre sizes and recommended pressures.
9. Capacities of : ’

(1) Crank Chamber.

(2) Transmissions,

(3) Final drive.

(4) Hydraulic.

(5) Coolant.

(6) Other informatiorn.

10. Ref. to spare parts catalogue and service book No.

Purchase Data (2 sheets)
1. Reference to Purchase order.
2. Supplied by or received in transfer from.
3. Date of receipt at.
4. Date first put to use.
5. Condition when received.
6. Price paid to supplier.
7. Cost of Transport erection and trial.

Rs.

Total cost Rs.
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8. Transferred to

9. Life fixed for Depreciation............... hdurs,

Hourly Rates of Depreciation Major Repairs Tyres and tubes

;
4_:

From ’
!
| l
History of Alterations (5 Sheets)
Date Job Card No. Description, including Amount Remarks
Nos. of spare parts
added

ToraL ror THE MonNTH .

Major Repairs and Overhauls (22 Sheets)

Description, including
Date | Job Card No. Nos. of pars replaced Amount Remarks
or reconditioned

TotaL POR THr MoONTH.

PART Il
Operation (5 Sheets)

Monthly abstract.
Same as in Abstract Log Book
for the machine, vide pages 208-209.
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APPENDIX
Part lll-A—Cost Accounts:

ll Alterations i Depreciation
| Purchase i Total | Plant
Month!| Price Cost | Hours -
l Reference | Amount | Price |Worked| Rate | Amount l Progressive
. i A | Depreciation
: i l| Amoynt
1 2 3 | 4 | 5 6 | 7 8 | 9
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4-4—contd.
Description and Major Repairs

Major Repairs Debits Major Repair Credits
Residual Balance of
valye Major Re-
Reference | Amount | Progres- | Reference | Rate | Amount Progres-| pairs Re-
sive . sive serve Fund
Amount Amount
10 11 12 13 14 15 16 17 18
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APPENDIX 4-4—contd.
Part 11l-B—Cost Accounts : Tyres, Tubes, Belts, etc.

|
l | DEBITS CREDITS
|Effective |
Month | Plant | N : Remarks
! Hours ' Refe- ! No. of { Amo- | Progres- | Rate | Amo- | Progres- | Balance
! !'vence ! Tyres,| unt sive unt | sive Sinking
| H Tubes Amount . Amount] Fund
1 | etc. ! :
. -_ - I
I : 4 5 6 7 | 8 g 10 i1

1]
oy

A

SN
I
[

L 1 |
o |
. |

- o
o
L

S T R ,
e

|
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APPENDIX 4-4—concld.
Instructlons for Filling in History Books

) i. _History. Books are technical and aceounts documents. They should be
maintained with the same care as is given to measurement books.

- 2. Two History Books should be maintained for each machine, one for
even months and the other for odd months. When one book is submitted
for checking, the other remains on work, Carry forward totals should be
taken in the second book after the first comes back checked.

3. The Book should remain with the officer in charge of Major Repairs,
or the foreman of the Base Shop as the case may he.

4. Books should be reviewed every month in Parts I & II by the......... Engi-
neer and Parts III A and III B by the Accountant.

5. Part I. Eniries of alterations and Major Repairs should be made .
from job cards. This must give the relevant details; list all spare parts repaired
or replaced. If Major Repairs are carried out in field or by the Field Repairs
Team, they must be covered by job cards to bring the information to the
History Books.

Part II. Copy the monthiy totals from Abstract of Log Book for the
machine. Give progressive totals.

Part III A. Alterations should be carried out through job cards oniy.
The cost should be entered monthly,

-Depreciation shoul-d be charged at rates worked out in Part I and levied
uniformly for plant hours used. Column No. 10 [=(2+(5)—(9)] will give
the residual value of the capital cost of the machine at any time.

The cost of Major Repairs and Overhauls should be abstracted from
Part I, and entered in columns Ii and 12, Column 14 will indicate the re-
ference to the Transfer entry order raising debits to works and credits to
Major Repairs for the plant hours worked, Adopt hourly debits at uniform
rates mentioned in Part I purchase data. Column 18 will indicate the posi-
tion of the reserve fund with reference to the machine. :

Part III B. include only the cost of replacements. Repair charges should
be debited to running cost.

When a partially utilised tyre is re-used on another machine, give credit
to the machine from which it is taken off and debit to the machine where
it is utilised. Pass the transaction through job card to keep good accounts.
Column (10) will give the position of the reserve fund for the machine for
tyres and tubes,

Maintain accounts in the same way for loader Belt, replacing the worc
“Belt” for “tyres and tubes”.
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APPENDIX 4-5
Project Name
Cost per Tyre Mile/Hour Record

Size Make Original Costoconivinninninnanas R
"Serial No. Type
Cost of Repairs New Treads............
Brand No. Plies
Purchased 19 From Net Costeovennnnnn cevene e .
City or Branch Total Milcage or Hours Cost per Mile or Hour...........out.
! Applicd Removed Mileage | Reason
. | or Removed, |  Cost
Vehicle ! Wheel | Date . Meter | Date | Meter Hours Nature of
Number ' Positio | Reading | Reading of Repairs
| booor or Repairs
| Hours Hours Rs. As. Ps,
|

|
' i
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APPENDIX 46

Forms for Machinery Record

The various forms required for technical control and accounis are com-
piled in this Appendix, They should be printed in suitably bound books.
Where more than one copy is required, it is 2 good plan to have a distin-
guishing colour specified for each.

The following forms are given in this Appendix:

4-6-1 Dalily Operation Report,

4.8.2, Eight Hours Maintenance Report.

4-6-3 Daily Field Repair Report.

4-6-4 Daily Servicing Report.

4-8-5 Accident/Breakdown Report.

4-8-§ Shift Charge Report.

4-6-7 Weekly Plant Details and Progress Report.
4-6-8 Monthly Report of Materials used on Machines.
489 Advice of Transfer Debit between charges.
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APPENDIX 4-6-1

Operatlon reports

DaATE 1957.
SurFT
Macuive No. Hours
Machi- | Nature *.-\oeount Lead | Period | Wor- Meter n No.
ne No.! of Classifica- & king Reading 2 g of g
1 Work tion | Laft Time |\ ™| M (@ {(Trips| &
! Opea | Close £ & £
¢ = | Q ~
AY
i i ;
Foreman Incharge " Copy forwarded to:

Nore : Forward daily
One copy t6 Operation Control (Civil Side).
One copy for Log Book Record.
One copy {o Mechanical Engineer-in-Charge.

One Copy STUB.
Each Copy should bave a distinguishing colour,
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APPENDIX 462

Eight Hours Maintenance Chart

Excavator
Machine No. Date
[ i
Woark to be done Shift 1 Shilt 2 Shift g
Enzine

£

(r) Check Oil level

(2) Check Radiator level

(3) Check Fuel Oil level .-

(4) Check Water Pump grease cup {1 turn).
{5) Check Water temperature . . .
{6) Check Oil temperature . .

(7) Check Qil Pressure . . .

(8) Check Air Cleaner and Breather caps .
(9) Ynspect for Fuel Ol and Water leaks
(10) Idle Engine belore starting (1o minutes)

Excavalor

(11) Lube ali 8 hour grcaac points with wheel
bearing grease . .

(12) Lube open gca:s and sprackets with open
gear compound .

(13) Etc. ... . . . .

(14) Check Controls, clutches, brakes . .

{15) Check dipper tecth , . . .

(16) Inspect loose nuts and balts .
(17) IEspcct Qil lezks m Hyd. svstem

Operator

Mechanic

Supervisor
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APPENDIX 4:6-3
Daily Field Repairs

SECTION ) SHIFT DATE
i .
MACHINE XNO. 1‘ REPAIRS CARRI%D OUT & PARTS REMARKS
‘ USE

Incharge of Section. Plant Engineer
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APPENDIX 464
Daily Servicing Report

Date
Shift _
(1) 'Tournapulls with Scrapers (3) Tractors and other machinc: ‘
] ! Remarks
M/C: HL.S.D. Lubricants MJC: H.S.D. Lubricants
No. No. ‘ !
30740907 140 ) 30140 | 90 | 140
N |
g I I :4 |
) 2
3 | 26
: n ﬂa
(- p |
[ 45
a | °
B S S o
9 | | f 4
io T 49
Y e o e e . |
19 ___._______I___l____l___i s ;
20 | 53
Ee e s
22 l | 1 55
23 n 56
57
6o | .
. — 61
- TotaL I ' 63 l
64
71
(2) Tourna Trailors & Excavators 7; |
7 I
3 —— " |
xg — | —
:7 — TotaL ! t ’ !
o |
6t |—
67
68
69
70
59 -—
TotaL l ,

IC of Section. ENGINEER.
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Accident/Breakdown Report

APPENDEX 4-6-5

(For Mech. Equipment other than Motor Vehicles)

N. B.—No requisition for repair of cecident cases ¢an ke received unless this form is lodged duly filled in.

A B (o]
OPERATOR OWNING DEPARTMENT Equipment particulars
Make : Sl. No.
Model : Regd. No.
D E F
OPERATING CONDITIONS| Precise time of accideni/ | Location of Machine :
Aitachments installed at time breakdown.

of accident.
I'vpe
Make
5L No.

Name of Supervisor pre-
sent at breakdown :

Job on which machine was
working :

DESCRIPTION OF OCCURRENCE

H
Apparent damage to the machine (Greatest

details possible)
{Here state as fully as possible the condition
under which machine was operating—
speed, load, lubricant, pressure, etc.)

1 J

‘Was injury sustained by

Operator. } If persons other than op-
L. Yes/No erator were injured, give

If operator was injured names and addresses and

give details here. details of injuries.
. |

K L

Sig. of Operator. Sig. of Supervisor.
Dispasal of this from :

2 copies to Workshop Superintendent.
1 copy to the Construction Plant Engineer.

1 copy
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APPENDIX 4-6:6
Shift Charge Report

- .PLANT HOURS OF EACH MACHINE = PLANT ENGINEER

Date :—

M{C
No.

A. SCRAPERS

First Shift

Second Shift

Plant
hour

Condi-
tion

Plant
hour

Condi- .

tion

Total

‘oN DI

D O I B B -

Total

C. TRACTORS

First Shift

Second Shift

Plant
hour

Condi-
tion

Plant
hour

Condi-
tion

Tolal.

Remarks

SEDIANAdAY
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M/C
No.

13
14
15
16
1
I
%
6

64
69
70

Total

B.

" First Shirt

Plant
hour

Condition

_Sccond Shilt
Plant Condition
hour

TRAILORS & EXCAVATORS

APPENDIX 4-66—contd,
Shift Charge Report

First Shift [/C

Time Keeper

Time Keeper

Total D. ATTACHMENTS
wo | T T St
_ - No, . Total
Plant | Condi- Plant Condition
hour tion hour
Rollers
Rollers
Graders
Second Shift I}C Foreman,

IILLINNOD AWANTHOVI QNV INVId NOLLONYISNOD 40 L1Y04EY



MECHANISED EARTH MOVING CIRCLE S.C.D. APPENDIX 4467 o o1GINAL

EmEinNESH

v

Camp_Lerr Bawx Mam Conoe Weekly Plant Details & Progress Report. Week Ending 25—~ 4 - 953
8rl] Descriptton of Mashines 0w of Details of Works & Hours Worked Tom(lwﬁ{l:nkgi?:grs H;nrs .
tipment 9
NoJ astachments & Bq Eauemertly 4 1o s [3a |14 [54 064 74 isa oA [10,]5 | Estimated Hoarsy 72| | o {2 & ©
LB PLAVT CHOBTE - ' M a|™ ln\ ot
1 | Scrarsn- T 5300 237 |62% 4|63 Rl " n
) IR N = r=————=RL
]
3 » 585 |50 %15 E.o: o
-4_ DS.CRO:::;‘R.MR”RP““. 72.31 4]& 4"‘ E
5 » 7223
6 » | 7238 |52 52
i u
7 " 7220 [57% 574 3 g ¢ N
N P ideiaid YTV % glgl o o
9 1&;;:::5& MER. ND-19 2475 ‘gg % 79% ‘ﬂ; 1]
wﬂrrﬁna:;‘:g:%&. M ARVEYEs 28652 g § -
]
11 " 20654 Is2% 14 |63k o © E
CHOTER PLAR -D7 -
12 | S veo Sc.nnﬁé?)z 37 112632 | 6o t | :‘?‘,
13 |ReToh SR SR 3206 &4 65 %‘ P 9
14 | TevRuA cRANE 729 2 2 4 & ':'g ; 2 o
e : . -
15 | WATER TAVKER 2833 lo 1o L S 23 s £
16 | #everRATOR 44382 243|224 47 3 ..—-91‘ 2 "
17 " 2a182 ' ' = 5 -
[ -] @
18 | wwece TRACTOR 5”"3-, 13 3 i fu g
19
20 S 3
Total 492 6:1/,‘ s%) 2 |10 2eyl2az {2 |18 )e%|cend] k] 3
= €
Description of Works 2 =
1A cAwvAL ExcAvATIoN BA FIELd LranTivg o] W
2A, LEvELLING  EPoin. BANKS TA T RAINTINANCE TARD tsGntis s -'0'5 ﬁ =
3A_DResS/NG _SDE SLoPES oF CANAL BA__Untondmwe MACHINERY DPARTS g8 g 2
BA LopdinGg MACHINERY PARTS QA _ TRow sPopTin 6 d,‘% g é g- 2 & |z
DA__ TRBNEPORTING _WNATER 10a TOORNEY s P g Yo=o s
£
& 28 g0 g
Officer SIGNATIAE E S t g AN W _
- =2 © o -
REMARKS Camp & Date PANAGAR.26-4-53 “4 % b w '

Copy o Divaator of Seil @onsesvalion

Facing page 230.
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APPENDIX 4-6-8
Acquittance of Materials Recelved

MONTHLY MATERIAL LiST M. R. No.
MONTH SECTION AND SHIFT DATE.
Date Indent Description{  Part Quantity Rate Cost Name Quantity Machine Balance | Remarks
of Indent No. of used No.
work
Incharge. Plant Engincer

$I0IANTIIV
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APPENDIX 469

Advice of Transfer Debit Between Sub-Divisions
No. 2371

Dated the 19
To

The Plant Engineer, Gangapur Storage Division, Gangawadi.

The undersigned has to advise that a sum of Rs. 123/12/- as detailed -
below has been debited in transfer t{o his sub-division against the work
shown below and to request that acceptance may please be furnished to this
office under intimation to the Divisional Office, Suspense Clearance Account

for M & R to Fordson Tractors with trailors for the month of May ’53 (21-4-53
to 20-3-53).

M. R. No. | Particulars of the work carried Head of Quantity | Amount
and date | out account Gallons .
May 1953 S 1.34 Major Replacement | 68 Const. g 49-8-0
to tractors.
!
§ 2.54 Sundries . ) . 4 22-0-0
$ 3.2 M & R Workshop for 22-0-0
! 1953-54- i
S 3.3 Do. } 5% 30-4-0
i
ToraL : 223 123-12-0

(8d.)
Sub-Divisional Officer,
————Sub-Division.

Acceptance of Transfer Debit Between Sub-Divisions
No.

Dated.

The undersigned has to inform that his advice of transfer debit

}\To. dated. against the work————has been accepted fully/
in part or rejected for Rs.

and incorporated in the work abstract
for the month of

Sub-Divisional Officer,
Sub-Division.
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APPENDIX 47
Workshops Instruction

Engine Shop

) (1) The assemblies labelled, will be given to the stripping bay to be
dismantled and washed, The assembly will be checked and new spares ordered
on the job card. ’

(2) Progress Foreman will issue job cards for each engine assembly.

(2) A full record will be maintained on the job card of all spares used
or details of repair, inspection and final test. The job card will then be
returned fo Progress Department for reference in case of any defects'arising
aiter delivery of engine to outside sources.

{4) Spares required should be entered on job card as early as possible
to enakble stores to take action, especially when spares are not held in stock.

(5) All spares totally unserviceable and not repairable will be placed
in sulvage so that no doubt arises at a later date whether the parts are in
fact serviceable or not.

(6) Every effort will be made to reclaim such parts and the Foreman
i/c must pay particular attention to this matter. Constant check will be made
to ensure that the strictest economy is being made.

(7) On commencement of assembling of the engines the Foreman i/fc
will draw the required stores and they will be placed in appropriate cabins
in the section where the work is being carried outf.

(8) It is the duty of the Foreman i/c to inspect the work on completion
at each stage the engine will pass through, and all parts fitted during these
stages must be examined by the Foreman i/e.

(9) In the case of cylinder blocks and crankshafts before passing to the
machine shop on a job card supplied by Progress Section, each item will be
labelled with the sizes required to be machined for any difficulties arising
in conforming with these measurements, the matter will be referred by the
machine shop Foreman to the Foreman i/¢, engine and sub-assembly shop.
On no account will machine shop work to other sizes than those stated on
the job card be done without the sanction of the Foreman i/c, engine and
sub-assembly shop. :

{10) Closest co-operation of the Foreman i/¢, machine shop and Foreman

i/c, engine and sub-assembly shop must be maintained, avoiding any misun-
derstanding and difference of measurements.

{11) All work returned from machine shop must be carefully checked
by the Foreman before-issue to the engine and sub-assembly shop.

(12) On completion of engine assemblies a 1009 “running in” fest will
he made. The oll pressure at commencement and end of test, number of
hours run and general performance will be enfered on the job card.
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(13) In the case of work being requested by the engine and sub-assembly
shop to be carried out by other ancillary trades such as electrical, ete., ap-
plication will be made to Progress Department for a job card authorising the
work. The item will then be sent direct to the ancillary shop concerned.

(14) A return will be submitted to Progress Department on the weekly out-
put o? assemblies every Saturday morning together with comnpleted job cards,

(15) Priorities will only be given by Progress Foreman.

(16} A job book will be kept showing date in, work done and date out
of all assembliss,

{(17) Equipment and holdirgs in the engine shop will be checied month-
ly by the Foreman incharge.

(18) The Foreman will be responsible for any equipment and tools in
the workshop; any losses or breakages will be reported to the Workshep
Engineer.

{(19) All material drawn from expense store will be drawn on Foreman's
signature,

{20) *Under no circumstances ‘will any material be issued unless the job
card has been received,

(21) All tools in sub-stores will only be issued against a signature. These
will be returned each night, a full check will be made and teols charged
against individual concerned if not returned after three days. All losses
will be repcrted to Workshop Engineer.

(22) Fire precautions will be taken and Fire Points kept in order and
ready for use. . ’

(23) All labour aqueries such as pay, number of hours, etc., will be dealt
with by Chief Clerk.

(24) Overtime will be kept to a minimum and sanctiovned only by the
WOrxshop engineer.

{25) Waste material will be placed in bins ana disposal arranged by
stores. Every effort to avoid waste of material must be made.

(26) All tools and equipment must be kept well maintained and zt the
end of each day ieft spotlessiy clean. The Foreman i/c will be responsible
for the cleanliness, tidiness and orderliness of the shop and an excepiionally
liigh standard is expected in this respect.

(27) All letters to cutside units will originate from the workshop engi-

neers’ departments who are only permitted to undertake inter-departmental
communications.

(28) It is the Foreman's responsibility to implement these instructions
to avoid possible breakdown of production.

*No work shall be undertaken ualess a Requisition (zids fi tt £
workshop 2 ety enaestaken uales quisition (vide form attached) is placed on the
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REQUISITION ON WORKSHOP

ACCP. TO APPENDIX 47

Requisitioy ov Worksitop

Rrguistrion oN WORKsHOP

€ee

From From From
Reqrd. on Reqrd. on Reqrd. on
. |
Description Name of Debits De:cription Name of |} Decbits Description Name of Debits
of Job work & Raised of Job work & i Raised of Job work & Raised
Sub-Head Sub-Head Sub.Head
]
STUB OF INDENTOR RETURN TO INDENTOR WORKSHOP RECORD
WITH COMPLETED
Jon
SIGNATURE———— SIGNATURE —_— SIGNATURE -
DESIGNATION DESIGNATION

DESIGNATION———————

SADIANALAY
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Workshop Instructions

Stores

(1) ATl job cards for drawing on stores will he issued by Progress De-
partment and given a control number.

(2) Departments will make out spares required on the Job Card and Stores
will mark availability.

(3) Job cards with spares outstanding in any large amount will be
brought to the notice of the Progress Foreman.

(4) The price of each stores item demanded will be entered on the job
card,

(5) No spares will be issued unless a job card or in the case of minor
assembly work, an inter-departmental chit* is presented to the Stores.
The inter-departmental chits to bear the signature of the Foreman or
Chargehand in-charge.

(6) Items drawn from main Stores by Departmental Stores in bulk will
be issued out to jobs only on the presentation of a ¢Eit signed by
the Foreman or Chargehand in-charge.

(7) Tools drawn from Tools Stores, on signature, will be returned each
day. Checks will be made every three days and the Workshop Engi-
neer notified of non-compliance of this instruction.

(8) Tools that cannot be returned will be debited to the individual on
whose signature they have been drawn.

(9) Afxy spares which are required to be manufactured in workshops
will be demanded throvgh Progress Office, who will check with
stores against availability and quantity required.

{10) When the Department concerned has manufactured the item they
will be brought on charge by Stores and issued out against normal
demands. ’

(11) Any enqguiries regarding stores will be made through Progress Office.

(12) Ang.r deman-ds placed on Stores will give complete information con-
cerning the item, i.e., section part number, designation and guantity.

(13) Upon completion, the job card will be returned to Progress De-
partment with all spares used marked clearly. ¢

(14} Entry to Stores is forbidden to all personnel except the Stores staff.

:ermission to enter Stores may only be given by the Chief Store-
eeper.

(15) Fire precautions will be taken and Fire Points kept in order énd avai-
lable for use.

(i6) All Labour queries will be dealt by the Chief Clerk or Work-
shop Engineer.

Requisition for materials, see Appendix, 4°12.
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APPENDIX 4-8

Equipment Inspection Report
(Other than Motor Vehicles)

Ttem. . covnvennns Project..... BN b T
Make..... veereooModel........... . Serial No............ .
Total ] Capacity Licence
(Miles or hrs.) {Tons, yds., etc.) (or Project Sl. No.)
No. Item *Code No. Item *Code
1. Operating test. 34. Rollers (Lower).
2. Engine (General), 35. Rollers {Carrier). ’
3. Clompression test (Record). 36. Tracks.
4. Vacuum test {Record). 37. Track-frame.
5. Radiator and Hose. 38. Stabilizer Assembly.
6. Water pump (Motor). 39. Equalizer Spring.
7. Fan Belt. 40. Frame.
B. Carburettor or Injectors. 41. Steering Gear and Connections.
9. Ignition. 42. Springs, Shackles and Bushings.
10. Injection Pumps. 43. Front axle, Spindle Bolts and Bushing-
r1. Fuel Pumps. 44. Wheel Alignment. -
12, Fuel Filter. 45. Brakes (Service and Hand).
13. Air Cleaner. 46. Wheel Bearings.
14. Oil Filter. 47. Tires.
15. Qil Pressure (Record}. 48. Fenders.
16. Qil Cooler. 4G. Battery and Gables (Record test).
r7. Crankcase Breather. 50. Fuel tank and Lines.
18. Governor. 51. Body, Cab or House.
19. Starter {Electric). 52. Instrument Panel Gauges, eic.
20. Generator. 53. Power control unit.
23. Wiring. 54. Hydraulic Pump.
22. Blower or Supercharger. 55. Hydraulic Controls.
23. Starting Motor (Gas or Air). 56. Hydraulic Hose.
24. Mufller and Exhaust Pipe. 57- Mechanical Controls.
25. Master Clutch. 58. Mold board.
26. Transmission. 59. Cutting Edges.
27. Transfer Case. 6o. End Bits.
28. Universal Joints, 61. Cables.
29. Differential or Bevelgear. 62. Sheaves,
g0. Steering Clutches. 63. Tandem Drives.
31. Final Drives. 64. Drive Chains,
2. Sprockets. 65. Circle and A Frame,
33. Idler. 66. Scarifier.
*Gocd ()
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No. Item *Code

No. Item *Code

67. House Rollers.

68. Centre Pin Bushing.

6g9. Swing Gear and Bushing.
70. Swing cluiches.

71. Vertical Swing shaft.

. Drum Shaft and Bearings.
73- Hoist Drum Bushings.

74- Hoist Glutch Linning.

75. Hoist Drum Brake Bands.
76. Open Gears.

77- Vacuum and Hydraulic Controls.
-78. Fairleads.

-~
i

84. Crusher Jaws and Plates.

85. Eccentric Shaft and Bearings.

86. Compressor (General).

87. Comf)rcssor Valves. .

88. Unloading valves and Controls.

89. Water Pump ; Impeller Packing, ctc.
go. Light Plant ; Armature Brushes, ete.
g1. Welder Armature, Brushes and Bearings.
92. Boats or Barges, Hull, etc.

93. Winch.

g4. Pull Tongue and Hitch.

95- Lubrication (General).

79- Boom. 6.
8v. Dipper Suick. a7-
B1. Buckets, g8.
82. Elevator Belt or Ghain. 99.
-83. Screen and Shaker Bearings. 100. Condition of entire unit.
*Good ()
Compression Test : 1 3 4 5 6 7 8

Battery Test Volis.
Gravity.

Xnspector.

REMARKS

Approved.

Adjustment or Mechanica] Attention Needed (M). New Parts Needed (N).
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ENGINESHOP & LAYOUT
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OR- OTHER
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_APPENDIX.4'9

Breakdown and layout of Sections in an Engine Shop

t. External cleaning . . . . Stripping Cleaning Inspection,
2. Starters . . .. . . Dynamos Magneto's

3. Compressors . . . . Blowers

4. Glutch . . . . . . Water Pump

5. Starting Engine . . . . Lub. Oil Pump

6, Fuel Pump . . . ++ . Injectors

7. Gylinder Heads

8. Gaterpiilar . . -

9. Gummins . . . . .

10. Buda . . . . .

1. G. M, ete, . .
12. Test Benches . . . .

13, Scparate gang for installation, removal of Engines from Equipments who will also do
all feld wark which requires engine fitters from shops.
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APPENDIX 4-10
Engine Inspection Sheet

Engine Type Engine No.
Taken from Fitted To |
Charge hand
No. Chmponent Inspection Data Inspector

1 QCylinder Liner and packing ring . Check that liner is correct for

*3 Crankshaft and Main Bsarings

4 Pistons and con. rods .

4 Oil Scal .

5 Timing Gears and Housing

€ Lub. Oil Pump and Sump .

7 Camshaft and Bushes

8 Cam follower .

. {a) Lub. oil

engine, i.e., Cast iron, etc.,
oversize or standard, clear-
ance from top of liner to

block.
.*{a) Check main bearings in
crankcase.
(b) Check crankshaft for

freedom, end play and main
bearing nuts to torque wrench.

{c) Check main bearing nuts for
locking. .

. (a) Check pistons and con.

rods assembled on bench
for:—Gudgeon pin, free-
dom circlips fitted O. K.
correct piston for engines,
rings for liners, rings fitted and
spaced correctly.

(b) Check pistons and con.
_Tods fitted to crankshaft :—
freedom of con. rod on
crankshaft, and play of

- con. rods, tightness of nuts
to torque wrench.

Check that oil seal is new one
and fitted correctly.

- (a) Timing gear housing ;—

Check  Seals are
tightness of nuts.
{b) Check back lash of timing
gears, idler geared shafl,

timing.

fitted,

pump freedom
of gears, locking of nuts.

(b) Sump, check screen and
section housing.

{c) Tightness of nuts.

. (a) Camshaft and bushes, back-

lash of gears, timing, lock-

ing.
. {a) Gam follower Timing
roller, etc.
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No. Component Inspection Data Charge hand/
g Gylinder Head and Valve Assy (a) Cylmder head gasket to
be correct one for engine.
{b) Tightness of nuts with
-.torgue wrench.
10 Pushrod and Rocker Arm Assy . (a) Push rods, check that

Il

12

13

4

16

17

18

19

20

21

22
23

24

Flywhee! and housing

Exhaust, inlet and
manifolds.

Fuel Injector . -

Fuel Pump and Assy connections.

Waterpump Fan and Drive

Blower . . .

Filter and Connections

Self Starter . .

Dynamo . . .

Starting Engine .

Magueto . .
Carburettor

Compressor . .

Clutch Asembly .

Final Inspection .

iniet, exhaust and chcLor
rods are corectly fitted.

Check flywheel  housing
alignment,  dewel wear,
locking of flywheel.

Manifolds check for cor-
rect gaskets, tightness of
nuts.

Check Injector t:ghtness with
torque wrench,

Check fuel pump timing,
tightness of nuts, washer of
connscting pipes,

Waterpump gasket fitted, locking
gf lf::m and drive, tension of
elt

(2) Blower : No foreign matters
inside.

{b) Check gasket drive and
connection.

Filter, check correct one for
engine. Inlet and outlet
fitted correctly.

Self starter, Backlash of gears,
Tightness of nuts.

Dynamo, Dust Cover (fitting
Drive and Chain.

Starting Engine, checking of
dogs and pinion, clutch
clearance.

Magnetp timing, leads, ete.
Carburettor gaskets etc.

Compressor, belt correct tension
and alignment, clearance of
loading and unloading valves.

Main engine clutch correct disc,
pilot bearing, clearance and
adjustment, tightness of
nuts, ‘

General exterior check, tight-
ness of nuts and final
adjustments, tappet clear-
ances ctc. *
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APPENDIX 4-11]

Note on Job Cards
l. Job Cards

These sre of two types, i.e. the Sectiona! Job Card and the Master Job
Card. The Sectional Job Card is for use in those workshop sections where
debit is incurred on a job, The Master Job Card is for recording the Jabour
and material abstract from the Sectional Job Cards. Job Cards are issued
by the Progress Section of the workshops. The Sectional Job Cards and Master
Job Cards for the same job will bear the same number to facilitate grouping.

2. Stores Requisition

Material for use on a job are obtained through stores requisitions—
sample form is furnished in Appendix 4-12, They are made out by the Pro-
gress section from the estimates received from the workshop sections and
are sent to the stores for compliance. Thus requisitions are made out in
quadruplicate ; one is recorded in Progress Section and -the remaining three
are transmitted to the stores. After posting issues and costs, one is retain-
ed by the stores, the second@ accompanies the stores issued, and the third is
ruuted through the Progress Section to the Cost Account Section. The requisi-
tions for each sectional job card should be made separately, to correspond
with the separate sections of the stores. Items of stores, which have to be
procured in bulk by sections and retailed on jobs,- such as oils, electrodes,
gas, ete.. will be issued by internal stores aitached to sections and such

issues with cost will be recorded on the job cards for inclusion in costing
the job.

3. Estimate Form

The workshop sections make out the list of material and parts required
for a job on the estimate form.

Routing of Work: in Workshop—The routing of work in the workshop
is as follows:—-

The requisition for repair of equipment (vide sample form given in Ap-
pendix 4.7), accompanied with its history book and report of its condition
from the Plant Engineer is sent to the Progress Section, who issues sectional
job eards to the (EAT) Dismantling and Assembly and (ID) Inspection De-
partment and, if necessary, to the (R & I) Recepit & Issue Section for the pre-
liminary items of work. After inspection of the dismantled parts and assem-
blies. the ID Section will specify the items of repairs to be carried out on Ins-
pection Reports and send the parts to the concerned sections for estimating.
The concerned Section Chargehand lists the parts and@ material requir-
ed for the work and makes out an estimate of labour required in terms of
man-hour at standard rate of wages in the different wage categories. Such
standard rates of wages are fixed for the different trades for purposes of
estimating, The estimates are routed to the Progress Section through ID. The
Progress Section after consolidation of the sectional estimates, take a decision
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DATE- SECTION JOB GARD SEGN- NO~
TYPE- WHODLE. ESTO-
EQUIPNENT- LIFE - COST-
ND ~ RESIDUAL - ACTUAL.
DEBCRIPTION OF REPAIRS PRIORITY -
.
DATE: costs YSECN. OFFICER
MATL . M SECGNH: DAT E 8. Total
[}] R RATES]I £ soih D2 I3 A Tis e (170 324E§ RS __|AS
?.l-_;
[=]
i
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E -
ul
TOTAL STORE REQNS TOTAL
REQ-N0 |DATE] REQ.qp |DATE[REQNNCbATE ReEewJoats] rEar Bata! rREem. |oaTE! DATE | REGQN, | DATE]

SEC. GHARGE HARD: .

1.SEC.OF FICER

Facing page 242.
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oaTE - MASTER JOB GARD NO-
TYPE- WH.OLE-
ESYD-
EQUIPMENT- LIFE- cosT-
g RESIDUAL- AGTUAL-
DESGRIPTION OF REPAIRS,
joare 1. SECN, OFFIGER
' _ cCDSTS
FEEGN] LABOUR] SECH. MX STORE. REON STORE.REGN, | STORE HEON. ] STOREREC | STQRE NEON
req | 5 PY RS #S % TIRS | RS |A§ NO. | RS %0,  [FS ]
{ear '
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=
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cus
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TOTAL SHA P
i wH.%
1.0.4.
AGTHEAD
DATE.
PSEGN. OFFICER
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REQUISITION

DATE REQGN NO.- STORE WORKS SEGN .-
TYPE - - _
EQUIPMENT- STORE SECN. JOB NO.
- cosT PRIORITY -
REQUISITION SUPPLIED CosT REMARKS
QTY. DE SCRIPT. QTY. DESCRIPN. RS |AS.
TOTAL !
|
P .DEPT STORE STOCK STORE COST CHARGE HAND ﬂ

TFacing page 242.
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=

on repairs to equipment and issues sectional job cards to concerned section
through the ID. At the same time, requisitions for supply of stores are made
out by the Progress Section and transmitted to the stores for action.

The Section Chargehands after completing the work and after the work
js passed by the ID send the part or assembly to the EAT Section and com-
plete posting of the job card. Then it is returned to the Progress Section
through ID Section, who fills in the technieal information that has to be
recorded in the History Book. The Progress Section abstracts the labour re-
corded in the sectional job cards on to the Master job card and also records
the requisitions as compiled by the stores and transmits the Master job ecard
to the cost account section for raising debit. The Progress Section records the
technical information abstracted from the sectional job cards in the History
Book of the equipment.

Workshop Accounts—The operation account for the workshop is a sus-
pense account to which is debited the operating cost of the workshop and the
cost of stores supplied against workshop requisitions, It is cleared by iransfer
of debit to the debit heads of accounts concerned. The operating cost of the
workshop is made up of the direct charges incurred by the workshop sections
and the indirect charges incurred under WM Workshop Ownership charges

and charges due to ancillary services, such as power and water supplies, etc,
end

N. P.—Indirect or unproductive labour charges, covering supervision ;
clerical work, security etc:

The debits due to those indirect charges are relieved by distributing them
to jobs, on the basis of a percentage on labour for N.P—Charges and a per-
rentace on the total actual cost for WM charges.

243
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APPENDIX 4-13
Numerical Classification
Typical examples of account numbering systems

1. Classifying Capital Equipment

10.0.0 Crawler tractors.

0.1 - D8 Tractors.

10.1.15 Fifteenth number in the sub-group.

10.2 " D{7 Tractors.

10.2.0G Ninth number in the sub-group, 10.2
11.0.0 Kubber tyred tractors.  {Sub-classification similar to the above.)
20.0.0 Scrapers

20.1 gfr1 cu. yds. X' make,

n0.2 12/15 cu. vds. ‘y’ make.

20,2.17 Seventeenth number in the sub-group, 2o0-2.

. Machinery Accounts Classification
Prefix D to denote “distributive account”.
Prefix--to denote *“debits or credits”.
D--1.00 Purchase account of capital equipment.
D—1.00 Deduct depreciation of capital equip.nent.
D-+-2.00 Major repairs ; expenditure,
D+2.00
D—2-00 Major repairs ; deduct receipts.
“These can further be sub-divided to the sub-heads rccommended in the report as under :
D+2.11 Major Repairs spare parts.
D+2.12 Major Repairs Iabour and overheads.
D42.2  Renewals of tyres and tubes.
The expenditure on a particular sub-group of equipment can be cxpressed as under :
10.2/D+42.11 debits Major repairs, spare parts D}f7 sub-group.
Expenditure on any particular machine can be indicated as under :
10-2.09/D+2.11 to mean major repairs to the No. g D/7 tractor ; spare parts.
This is how the job cards in the base shop will specify their account Numbers.
Accounts classification for running expenses of machinery can be expressed as” under
D43.00 Runring cost of earth-moving machinery.
D4-3.10 Fuels and Lubes.
D43.29 Operators and mates.
D+3.30 Maintenance crew.,
D+413.40 Other stores,
D+3.50 Overheads,
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This can be connected to the sub-group of machinery as under :
10.2{D+43.10 Fuels and lubes for Df7 sub-group.

HI. Werks Accounts

Each item of work can be given a suitable No. designed by a prefix to indicate location or
a particular section of work, e.g., A for ‘A’ Scction of dam.

A 100.00 Pervious fill A Section.
B =200.00 Pervious fill B Section.

These can be sub-divided to the number of individual controls required, e.g.,

200.32 Watering.

200.33 Rolling.
Etc.

B 200.00 Pervious fill.

B 200.10 Excavators.

B 200.20 Transport-vehicles.

B 200.30 Levelling, watering and rolling.
B 200.31 Levelling.

B

B

A D/7 working on levelling the fill in B Section will indicate in his daily report “‘s plant
hrs. for B 200.31". -

General

. A complete system covering all phases of works and activities should be
worked out for the entire project and as soon as a working estimate is sanc-
tioned. Numbers once given should not be changed. For this the first design
of numbering should be susceptible of expansion in any sphere. A large num-
ber of books showing all these classifications should be published by the pro-~
ject and be given to every member of the staff who have oceasions to classify
a service or supply. Revised editions should be issued to maintain them up-
to-dafe.
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APPENDIX 4-14

Store Classification

|

Allotted number to |

cach ledger in section |

Head Location Remarks

Ledger

No- Bin Nos. l

1 2 l 3 r 4 5
|

Fuel & Lubricants

H.5.D. Powerine etc- . 6.1 A 1—ro0  Qil Section
Petrol . 61 B 1I—100 Do.
Other Fue! . 6.2 i—to0 Yard Section
Other Lubs . B3 i—100 Petrol Section
Greases . by 1—100 Do.
Spares

For Tournapull . o .0 1—15  Spares section
For Tournapul! . . 712 16—34 Do.

For Tournapuil . .« 7.13 35—354 Do.

For Tournapull . . 114 55—60 Do.

For Tournapull . « .15 1—33 Do.

For Tourpapull . . 7.16 34—42 Do,

For Tournapull . 717 I—20 Do.

For Tourna-Trailer . 7.18 1—i2 Deo.

For Euc. Dumper . 719 I—I100 Do.

For Euc, Dumper . 720 I—100 Do.

For Cummins Engines. 4.20 I—100 Do,

Euc. Loader . .« 7.20 1—100 Do.

Ford Motors . . 721 1—100 Motor Section
Ford Motors . . 7ar 1—100 Do.
Chev. Motor . . .22 1—100 Do.
Chev. Motor . . 722 181—200 Do.
Chev. Motor . . 722 201—300 Do.

For Dodge . . 7.25 1—100 Do.

For Dodge . . 7.23 101—200 Do.
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APPENDIX 4-15

Statement of Plant Hours and Work Doneg
Period [fom.,.ovviivnesineeatOuiiernns

Equipment No. of

. Sub-Group Hours

Rate

Plant Hours worked for

6.23

6.25

Hours

Amount

Hours

Amount

* Note : Each No. indicates a work and sub-head.

Debit issued by....ooovoiiiinn,

Debit accepted by

5.D.0.

Plant Engineer.

’
................. dresrrarerens

Sub-Diyn.

STOIANIAILY
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APPENDIX
Statement

Depreciation and operation costs of various

‘ |
I
Name of machine Plant Hours,  Rate l Tournapulls | Rate i T, Trailer |l Rate
1 3920 B
] { | |
1 ! 2 \ 3 i 4 5 6

|
|
Rs. As.| Rs. As. | Rs. As.| Rs. as | R as.
l
|

Depreciadon . . . 10 0 I 39,200 o© 13 o 138272 o 8 8
M. Repairs* . . . 1 ol 3926 o 1 o | 2,044 © ‘[ 112
Type replacement . . 5 © \1 19,630 o 3 0 8,832 o© o 12
M. Replacementt . . o o | 39,260 © 5 0. 14720 © i 12 o
Fuel O1il, grease . 6 o; 23,556 o 5 0 ' 14,720 © i 8 o
Pay of opcrators . 1 8 ‘ 588 o/ 1 8 : 4,416 0 , 14
Other staff . . 1 8 589 o t 8 ‘L 4416 © : 14
Sundries . 6 o |} 23356 o! 3 o ‘ 8,832 o | 1 8

41 o 160966 o | 33 o. 97152 oI 35 ©

*Labour only.
{Spare parts.
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4-16
‘B* (Credits)

earth-moving machines adjusted as per debits.

Period:—- 21-4-18

33 to 20-5-53

. | 1 Attachment I
Tractor | Rate S.F.R. Rate Graders ————————| Rate [ Air com-
52092 1 1343 2 Rate Rooters pressors
| \ ‘ | 5ot
7 i 8 ' 9 10 \ 1t 12 ‘ 13 ‘ 14 15
Rs. As. | Rs. As] Rs. As.|Rs. As.]Rs. As | Rs. As.\ Rs. As. | Rs. As.] Rs. As.
44,0982 o I 8| 2,014 8 2 8|57 8 1 0504 © 2 4)mz o
9.261 o o 4 335 12 o 4 5 12 o 4126 o 1 0352 o
3,969 o
63,504 © o 4 335 12 0 4; 5 12 o 4| 126 o 1 4440 ©
42,336 © o 1l 1,343 o 1 ol23 o 1 0| 504 © 3 4lL144 o
6,615 o
6,615 o 1 4| 1678 12 1 4|28 12 1 4|63 o 1 0|l352 o
7.938 o 2 4| 3,021, 12 2 4|51 12 2 4 1,134 © o2l 264 o
183,220 © 6 81! 8,729 8 7 8172 8 6 o 13.024. o 10 03520 ©
Granp ToraL . . 4.58.784 @
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APPENDIX 4'16—contd.
Statement ‘A’ (Debits)
Accompaniment to T. E. O. No. Stat/3, dated Ist July *53
Construsting Embankment
68 Construction

Period : 21-4-53 to 20-5-53

Item
No.

Name of Work Section

C D

4.1

3]
w

5-4
5-32
5.6
8.12

13.2

250

Rs. As. »p, Rs. As. P,
Stripping for the Dam seat

. . 2351 © ©
Clearing and opening the quarry . . . 23,018 12 o©
Excavating, transporting and dumping soil . 385 o 0o 24022 0 O
Grading . « . . 1,560,714 12 © 5.425 O O
Transporting and sprinkling . . . . 35,688 12 o 4,793 4 ©
Mixing, and sheeps foot rolling 31,872 o o
Clearing and opening the quarry . . . 19,716 ]

4
Excavating, transporting and dumping soil . 58,350 8 o 7.380
8

Grading

. . 17,342 o 2,166 4 o©

Transporting and sprinkling . . - 525 0 ©

Mixing and sheepsfoot rolling . . . 16,932 o o 2,137 4 ©

Transporting and laying sand 9,611 o0 o 2,863 8 o

Maintenance of quarry road contingencies 68909 o o

Installation of Piezometer . . . 3,520 0 ©

* 384,115 8 o 48817 4 o

TotaL . . . 432,932 12 O

Constructing and maintaining a diversion road
from right end of Dam .

. . . . 70 o ©

PW.D.
6.23 Rock removal . . . 14,065 8 o
6.25 Transport . . . . . 10,815 12 o
Grano Torar . 458784 o o
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APPENDIX 5-1

Manual Labour Versus Earth-Moving Machinery

A typical example of earthwork in clay loam for a dam involving a lead of one mileis
Studied. The same progress schedules are assumed for both the alternatives.

Manual Work and Trucks
(i) Labour required for excavation, fillingin trucks, and unloa-
ding per truck

. . . .

(i) Rate per 1,000 cft. of borrow pit

(iit) Rate per 1,000 cft. of compacted fill assuming borrow to bank
equal 809, .

(i) Levelling, watering and volling per 1,000 cft.

() Transport—
(a) Average No. ol trips per day per truck carrying 5 tons pay

load

(5 Total mxleagc per day per t.ruck mcludmg 20% unproduc—
tive . - . .

(c) Fuclatspls. toa m1le at 21‘12 pct gin. . .

(d) Lubricant per day, say . -

(¢) Total for transport with truck hucd @ 25 per day
(vi) Outturn 75 tons per day taking laid dry density of 1oo lbs.

per clt. plus 15% moisture, pay load per day . .
{(vii) Transport rate per 1,000 cft. . . . .
{viii} Dressing per 1,000 cft. . . . . .
(ix) Total rate per 1,000 cft., say . . . . . .

(x) Adding 89, for auxiliary services per 1,000 cft.
(xi) Total labour strength required for a progress of 43,700 cft. per
day (which is the outturn adopted for comparison with earth-
- moving machinery)
" (@ Labour for excavation, loading and unloading, about
{h' Labour for compaction and watering .
{¢) Labour for truck and its maintenance . .

TotaL

(d) Trucks including 25% of sickness . .
{¢) Bullock pairs for compacting Roller . .
{x#) Cost of trucks @ Rs. 15,000 each . .
To make the comparison as favourable as possible to using
trucks the capital cost is not accounted for: trucks can be

hired readily or sold off at anv time at the residual book value.

Ancillary equipment at 10% of the value of trucks .

+x1ii) Housing and services taken at Rs. 250 per labour including
maintaining camp for 5 years and services, ¢.g., medical
arteution, lights, water supply, ctc.
Total for goo persons

20 Nos.
Rs. 25-00

Rs. g1-25
Rs. 12+00

15 Nos,

26 miles
1g.25 per day
Rs. 3

Rs. 47°25

1,500 cft.
Rs. s1°50
Rs. 2-5
Rs. 7725
Rs, 825

Goo

150

150

goo

40 Nos.

jo. Nos.
Rs. 6,00,000

Rs. Go,000

Rs. 2,835,000
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(¥} Interest on capital cost at 69 for 5 vears on depreciated scale

Nt
(effective ———— = g years) . . . . . Rs. 51,000,
2
(x) Overhead charges for management will be higher, say . 129%
Earth-moving Machinery
Assume a small flect
4 Nos, 12/15 cu. yds. Scrapers . . . . . . Rs. 6 lakhs.}
1 No. D/8 Tractors {or pushing . . . . . Rs 110,
1 No. D'8 Tracior for compaction and dozmg . . . Rs.1:10,, }' Ial\lm
i No. D8 Tractor Spare . . . . . . R« 1010,
1 No. Sheepsfoor roller . . . . . . . Rs. 050 ., j
Add 20°; for ancillary T. & P. . . . Rs. 2-00 Jakhs
Torar . Rs. 11-8 lakhs
1. Coit o ownarship and operating per hour
LEquipment Ownership Operating Total
(Rs.) (Rs.} (Rs.}
Scrapers 5 35 50
Tractors with Rol-
lers, or Dozers, etc. 12 2g 33
2. {a} Equipment availability g hours in 16 or 55%.
(&) Operating cfficiency 45 min. in an hour.
{¢) Theoretical cycle time . . . . . . 8 minutcs.
(d) Pay load per trip . . . - 8 Cu. yds.
(¢} Daily production compacted bank 43,700 cft-
3. Dmh cost for g plant hours per day
Equipment Operating Opcrating & Cwner-
ship
4 Scrapers . - . . . 1260 1800
2 Tractors 414 630
ToTtar . . . 1674 2470
4- Unit rates per 1,000 cft.
Machinery . 384 558
Add for Sundrics 2°5 2°3
. 8.
Add for other services, e.g., flood light, #0°9 s
haul roads, watering, stock loss etc. at 6+ 1 8-7
15%.
47°0 670
Add for dressing . . . = 25 2*5
495 69'5
5. Labour strength required @ 10 per machine . . . 6o Nos.
6. Cost of housing and camp maintenanee and services @
Rs. 2,500 per head . . . . . . Rs. 1,50,000
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7. Interest on capital @ 6% per year on depreciated scale for
N1
5 vears (cffective————— = 3 years) . . - . Rs. 2-3g lakhs
2
8. Overhead centage charges for management T & P, cte., will
be lower, say . . . . . . . . 69,

At the end of 5 years, the cquipment will be fully depreciated and the other charges, e.g.,
Jor labour camp etc. written off. Taking 250 working days per year the overall position after
-carrying out 54 m. cft, of earthwork will be as under:

E. M. Manual
Ttem Machinery labour &
trucks

1. Capital investment

{a) Equipment . . . . . . . . . 11°8 o6
{#} Camp . . . . . . . . 1-5 225
133 2-85

2. Unit rates per 1,000 cft. laid bank

{a) including Dep. . .+ « . . . 893 82-5

(5 excluding Dep. . . . . 49'5 -
3. Working cost over 5 years (Rs. Lakhs) . . . - - 26-73 44755
4. Earthwork done (m. cft.) . . . . . - . 54 54
5. Interest on Capital (Rs. Lakhs) . . . . - . 2039 051
6. Overhead centage charges on value of work done

{a) 6% . . . . . 225 ..

(8) 12% c e e e e e e . 6-68
7- Total cost afier 5 yvears (Rs. Lakhs) |, . . . . . 44°67 54° 59

The progressive cxpenditure and the unit rates of carthwork are shown in the graph
-on the back page.
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AFPPENDIX 5-2

Information of Some Large Earthworks Executed Manually

Damodar Valley Corporation

The P.A, to the Chief Engineer, D.V.C., writes :

“It may, however, be stated that the construction of earth dams and con-
crete gravity sections of the magnitude involved (in DVC) should nol
only be uneconomical by manual labour but would hardly be feasible.”

“However, the Chief Engineer agrees that smaller earth embankments,
masonry dams and irrigation canals of moderate sizes may present
features which can be tackled better by manual labour under Indian
economic conditions. Even in such cases the availability of labour in
sufficient number, their wages and standard of living and the time that
can be afforded for execution are of overwhelming importance and a
careful study of the advantages and disadvantages of both the types of
construction for the particular local conditions have to be gone into be-
fore a decision regarding adoption of one method of the construction in
preference to .another is decided upon.”

The Engineer in charge of Barrage and Irrigation works of the D.V.C,
supplied the following information:

The earthwork involved in the canal and drainage channels is 165 crores
of cft. distributed as under:

Canal  Bed Widith ‘alure of Soil Lead Lift Quantity
{(Crores cft.)
ft. fr.

1. Over 8o [t. Stiff clay . . . . 150 20 42

2. 40 to Bo fi. Clay . . . . . 100 10 6o

3. 15 to 4o ft- Clay & Loam . . . 7o 7°5 18

4. Below 15 ft. Clay & Loanm . . . 40 05 20

Drainage Channel

5. Over 8o ft. Siiff clay . . . . 150 20 11

6. 40 to Bo f. Clay . . . . . 100 10 5

7. 15 to 4o ft. Clay & Loam . . . Bo 75 8

8 Below 15 fi. Clay & Loam . . . 40 0'5 1
ToraL . 165

“Machineries are not economical for canals of small bed width and where
depth of cufting does not exceed 10 o 12 ft. The rate of excavation
by machinery does not change appreciably in canals of different bed
widths whereas with manual labour the rate of small bed width is con-
siderably less, Considering the types of soil, the reduction of rates by
manual Iabour is considerably less than by machine as soil gets easier.”
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The rates of earthwork by manual labour are as under :

Neture of Werk Rate per 1,000 ¢fl. Soil
R
Canal 8o ft. bed width & atove . Not suitable for manual  Stiff Clay
labour
qoto Soft. . . . - . . 221028 Clay
15t 40 fe . . . . . . 20to 24 Clay & Loam
Below 15 ft. . - . . . . 18to2y Clay & Loam

The rates include:
{a} Jungle cutting.
i6) Ploughing under seat of bank.
() Nicking out lines.
{d) Sotting out profiles.
(&) Rough dressing.

Consolidation and watering is not done. Measurements are based on bor-
row pits. An average monthly production of 54 m. cft. of earthwork is achiev-
ed with a lasbour strength of nearly 6,000 persons. No transport units are
required.

Lower Bhavani Dam (Madras State)

A total of 32-7 m. cft. of embankment was carried out with excavation,
loading and unloading by manual labour and transport by trucks, through-con-
tract agency. Measurements are based on borrow pits which gives 80% on bank,
The soil is gravelly involving a lead of 10 {0 20 yards for leading into trucks
and 1/2 to 1 mile transport. An average progress of 15 m. cft. was obtained
per month with a strength of 600 labour, 30 heavy frucks, two road rollers, one
roofer and one water tanker. The labour camp was maintained by the con-
tractor. The rate worked out as under :

Excavation, loading and unloading trucks and Rs. 39/10/- per 1,000 cft.
transport.
Watering . . . . . . - Rs. 4f2/- per 1,000 cft.
Scarifving and spreading earth . . . Rs. 4/6/- per 1,000 cft.
Consolidation . . . . . . Rs. 6/7/6 per 1,000 cft.
ToTaL Rs. 54/8/6 per 1,000 cft.

Converted to bank measurément this will give a rate of Rs. 68/4/- per 1,000
cft. all inclusive.

Lower Bhavani Canal Project

) The earthwork involved is nearly 500 m. cft. including rock blasting. Of
this, nearl'y 470 m. cft. is completed. The work was done by manual labour
but machinery such as drop-side or tipper lorries, dumpers, tramlines and

tipping wagons hauled by diesel locos were used where haulage of over 1/2
furlong was involved.

The manual work was carried out mainly through job workers and by
contract. The average labour cost came to Rs. 35 per 1,000 oft. of earthwork
excluding the rock requiring blasting. Measurements are based on borrow pits.
The soils met with are hard soil, red earth and gravel with overlying strata
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of soft, disintegrated and hard rock. The lead and lift for manual labour va-
ries from 100/150 yards and 4/6 yards respectively. A monthly progress of
8 m. cft, of work including rock blasting was achieved with about 15,000 labour.
No labour camp was maintained at Government cost. The rate includes ex-
cavation, conveyance by machinery to the extent required, and rough bank-
ing but does not include “special consolidation” and watering, the rate for
which is Rs. 8 to 12 per 1,000 cft. extra.

Malampuzha Dam (Madras State)

A total of 4.6 m. cft. of earthwork out of a fotal of 7 m, cft., is being
done by manual labour. Measurements are based on truck-measure which is
taken as 120% of the compacted bank. The lead and lifts are 4 furlongs and
10 yards respectively. A monthly production of 0.3 m. cft. is achieved with
300 labour, 10 trucks, one bulldozer (for loosening earth), two road rollers,
2 sheepsfoot reolers, one scraper, one dozer, 2 water lorries and a disc harrow.
The labour camp is maintained by the contractor., The cost of the finished item
of embankment comes to Rs. 93 per 1,000.cft. The soil is stiff clay, stiff black
cotton, hard red earth, shales, murrum and ordinary gravel. The rate includes

all charges such as consolidation, watering, etc. The portion of the rate for
spreading soil, watering and consolidation comes to Rs, 19/8/- per 1,000 cft,

Malampuzha Canals

The total quantity of earthwork on main canals is 71 m. cft. and on dis-
‘tributaries 110 m, cff. of which 64 and 62 m. cft. respectively are completed by
manual labour through job work. Basic rates of earthwork were as under :

Excavation including Lead of 10 yds. and lift 2 yds. in hard

Stiff Clay, hard red carth and gravel soil . . . Rs. 16 to 21 per 1,000 cft.
In soft laterite . . . . . - . Rs. 25 per 1,000 cft.
In hard laterite . . . - . . Rs. 37 per 1,000 cft.
In soft disintegrated rock . . . . . Rs. 180 to 200 per 1,000 cft.

Additional leads and lifts were paid as under:

Lift . - . . Rs. 1 per vd. per 1,000 cft,

Lead {Over basic) Tramlines . . . . . Rs. 5 per furlong per 1,000 ¢ft.

Trucks or Dumpers . . e . . . Rs. 20 to 25 per 1,000 cft. for
about t/2 mile.

Compaclion

Hand Rammers and watering . . . . . Rs. 15 per 1,000 cft.

Power Rollers and lorry watering . . . . . Rs. 5 to 20 per 1,000 cft.

The most convenient method of construction for low banks was found

to be excavation by manual labour and transpert by tramlines In one cu. yd.
wagons.

Hyderabad State

Information about 5 minor irrigation works is supplied varying in the
guantity of earthwork from 29 to 6-3 m. cft. The work is carried .out by con-
tract, piece work and what is called “zonal System”, Payments are based on
Lank sections. For the Khasapur project, optimum moisture compaction is ob-
served giving a ratio of bank to borrow from 855% to 78%.
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The all-in rate varied from O.S. Rs, 35 to O.8. Rs. 67 per 1,000 cft. de-
pending upon leads and lifts.

Monthly progress achieved varied from 40 to 46 units of earthwork (1,000
cft) with a labour strength of 1,000 to 1,250.

Godavari North Canal Project

A total of 90 m. cft. of earthwork is done by manual labour through the
agency of contracts. The excavation is in soils varying from soft murrum to
rocky murrum, removable by pick and crow bar. An average monthly pro-
gress of 2.63 m. cft. is achieved with 2 labour sfrength of 5.000. Transport is
done by head load and rail trucks; compaction by Diesel rollers. The labour
camp is rnaintained by the contractor. The average rate for cutting and bank-
ing for the canal worked out to Rs. 60 per 1,000 cft The compaction is done

departmentally at Rs. 3 per 100 cft.

Mayurakshi Reservoir Project (West Bengal)

About 360 ro. cit. of earthwork for the canal excavation is carried out
through a number of contractors, The measurements are based on borrow
pits. The ratio of bank to borrow works out to 110%.

An average preduction c¢f 25 m. cft. (should probably be 250 m. cft} is
reported to be obtained per working season from November to June with a
strength of about 12,000 persons.

The rates ware as under:

Excavation including a lead of 100 ft. and lift of 5 ft. for soil:

Main capal . . . . . . . . Rs. 30 per 1,000 cft.
Distributaries . . . . . . . . Rs. 19{4f- per 1,000 cit.
Additicnal rate for hard murrum . . . . Rs. 6 per 1.000 cft.

Laterite rock . . . . - . . Rs. Bo to 100 per 1,000 cft.
Hard rock . . - . . . - . Rs. 200 per 1,000 cft.

Extra for lead . . . . . . . Rs. 3 per 1,000 cft. per 50 ft.
Extra for lift . . . . . . . Rs. 3 per 1,000 cft. per 4 fi.

The rates are all inclusive for excavation but an extra charge-of Rs. 7/8/-

per 1,000 cft. is incurred for watering, ramming, consolidation, dressing and
turfing for embankment.

Hirakud Dam Project (Orissa State)

The cost data for earthwork by machinery is discussed earlier. A produe-
tion of 7-7 m. cft. of earthwerk per month for the dam involving lead up to 3
miles is achieved with a strength of 500 crew operating the machinery.

The canal work is done mainly by manual labour. A tfotal of 328 m. cft.
of earthwork is done through contractors. A monthly progress of 7°4 m. cft.
of earthwork is obtained with an average strength of 6,600 labour. Leads in-
volved vary from a basic of 50 ft. to a maximum of 200 ft. for excavation and-
up 1o about 600 ft. for bank. Cuttings are indifferent kinds of soils varying from
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average soil to hard rock, All lifts over the basic 5 ft. are converted into lead
at the rate of 1 lift equals 12} lead. Camps are maintained by contractors, The

T

I.

»

=N

T oo B

ates are as under:
Overall cost of earthwork in all kinds of soil with disinteg-

rated rock up to 25 % and average leads . . .
. Ordinary soil . . . . . .
]ji:siintcgt‘aled rock . . . . . . ‘
Soft rock . . . . . . . .
Medium soft rock . . . . . .
. Hard rock . . . . . . .

. Cost factors not covered by the above are :
Dressing, watering, and ramming . . . .
Ploughing for seat . . . . . . -
jungle Clearance . . . . . - .
Grubbing out roots . . . . . - ‘.

Dog Bellinig . . . . .

*

18—1 C. W. & P. C.[57

Rs. g5 per 1,000 cft.
Rs, 30 per 1,000 clt.
Rs. 50 per 1,000 cft.
Rs. 6o per 1,000 clt.
Rs. 75 per 1,000 cft,
Rs. 75 to 150 per 1,000 dft,

Rs, 5 per 1,000 cft.
Rs, 10 per acre.

Rs, 30 to 6o per ocre,
Rs. 40 to 8o per acre,

Rs, 10 per mile,
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APPENDIX 6-1

Lower Bhavani Project Headworks
General Information

A composite dam is being constructed across the river Lower Bhavani.
22 miles from Metupalliyam. The flanks are in earthen embankment and the
central portion of the dam is in masonry holding the spillway and the power
house.

The embankment comprises 95:5 m. cft. of semi-previous fil and 6:7 m.
cft. imprevious fill. The excavation for foundation for the earthen dam com-
prises:

0 4% M. cft. .

. . . Clay
7°82 M. cft. . - . . . Hard gravelly soil
3-93 M. cft. . . . . . . Soft integrated rock
4-63 M. cft. . . . . Hard rock

Very little of the excavation was under water table. The total cost of

the project is Rs. 9-3 crores made up of Rs, 3875 crores for the canals and

Bs. 5-425 crores for the dam. The main sub-heads of the Headworks are as
under:

Rs.

(a) Preliminary expenses. . 12 lakhs
(6) Land . . . . . . 7370 lakhs
{c} Works . . - . . . 320°0 lakhs
(4) Buildings . . . . . . 2570 lakhs
(o) Miscellaneous . . . 240 lakhs
() Maintenance ..

(2) Special T. & P. . . . . 144-0 lakhs

ToraL . 5872 lakhs

Deduct Receipts and Recoverics 72'5 lakhs  514°7 lakhs 3
Add Overhead charges . . . - 27°8 lakhs
Grasp TotaL . 54275 lakhs

T_he project organisation comprises an Executive Engineer working under
the Qmect control of the Chief Engineer, Itrigation, Madras. The direct con-
trol is said {o have cut down the routine to the minimum and helped the

?roject to quick execution. The administration chart of the project organisation
is given in Statement No. 6:1.

) The Projet:t drawings were prepared in the C.D.O., Madras and the work-
ing drawings zre prepared in the Executive Engineer’s office.

The heavy earth-moving eguipment is working in two shifts i.e. 6-30 a.M.
to 12-:%0 p:m. and 12-30 p.M. to 6-30 p,M. All other works are executed in
one shift, i.e,, from 7-30 a. . to 12-30 .M. and 2-0 r. M. to 60 ».M. The work

shu_ts down for about 20 days in monsoon. All Sundays and 6 additional
holidays are observed as non-working days on the field.

260



APPENDICES

'.l‘he average le_ad for the dam varied from a minimum of 1/2 mile to a
maximum of 24 miles but the weighted average would be between 1 and 1}
miies.

The project was planned to carry out about 50% of the impervious and the
entire pervious fill by machinery. The rest of the semi-pervious fill and the
foundation was planned to be executed by manual labour and trucks. The
rates in the eslimate were based initially on the schedule of rates but these
were not followed in toto. Tenders were called for the excavation and trans-
port of earth for various leads. The lowest quoted rate was reduced further
based on the observations made in the transport cost by lorries. These rates
were then adopted for the working estimates. It was not known at the time
of preparation of the estimates what machines would be available in the
market and hence it was considered safe to adopt these rates for the estimates,

There has been no revision in the estimate of the original project estimate
but modification is carried out by reducing the masonry work and increasing
the earthwork. The increase in the prices since the sanction of the estimate is
cflset by the saving on account of the partial change-over from masonry to
earth.

The project bhas completed the following quantities of earthwork upto
30-6-1953.

Materials . Units of 1,000 cft.
Impervious fll By Luclids By Lorries Total
36351 32149 68500
Semi-pervious fill Tractors & Decpartmental
Scrapers Lorries
22759 35498 91000
By cuntractors
! Lorries
Il 32743 ‘

Soﬂs.——The impervious zone is made up of lean clay with a borrow pit
dry density of 100 to 107 lbs. per cft. laid at compacted dry density of 105 to
117 1bs, per cft. The natural moisture content varied from 6 to 9% the
optimum moisture specified is 13 to 19%.

The semi-pervious zone is made up of sand with some clay binder having
a borrow pit density of 110 to 120 lbs. and compacted dry density of 120 to
130 lbs. The natural moisture specified is 8%.

Oceasionally during monsoon and in times of high winds, water is supple-
mented on the dam to make up for the evaporaiion losses; otherwise the entire
watering is done at the quarry. The compaction of the impervious zone is done
by Sheep Foot Rollers of U.S.B.R. standards, having 230 lbs. per square inch
intensity of pressure. 18 passes are required to give the maximum dry density.
The semi-pervious zone is compacted by ordinary il tons Diesel Road Rollers.
16 passes are found necessary to give the desired dry density. The soil does
not need to be roofed.
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Accounts and Costs

The project operates under the ordinary system of post-audit. No resident
Accounts Officer is posted to the job.

The cost of all the machines is provided under Spl. T. & P. as a final
charga. Tiis includes the earth-moving machinery, the trucks and other tools.
A list of the equipment on the job is given vide Statement No. 62

The estimate provides for the rates of earthwork excluding the deprecia-
tion cost separately included under the Spl. T. & P. The cost of the Spl.
T. & P. is a final charge during the construction period. An estimate for the
salvage value is prepared to watch the disposal of machines. The salvage
value realised in future will be deducted from the cost of purchase of the

machines and the balance will be debited to the work as depreciation, to
work out the final rates of earthwork.

The ‘plant hours’ is defined as “hours during which the machine has been

taken out from garage till it returns back™. The periods when the machines
are serviced and major field repairs are carried qut, are deducted. The refueling
time and the time taken to move the unit from garage to work and back is

incinded in ‘Plant hours’. No deductions have been made for occasional waiting
time at ioading sites.

The expenditure on operating the equipment is watched through suspense
estimate. Every year one annual estimate is prepared for “maintenance of
plant and machinery”. All the initial expenditures on machines are booked to
these suspense estimates, in the first instance, classified individually by each
machine. The suspense accounts are cleared monthly.

The pay measurements are calculated on the basis of the compacted em-
mankmants constructed both by the machinery as well as by lorry transport.

The estimated and the actual costs of operating the machinery are given
in Statements No. 6. 1'3, 4 & & The unit rates of earthwork are given in
Statement No. 6'3. This includes depreciation. working expenses, and spare
parts of the machinery. This does not include other charges not connected
with the machinery.

Stores

The Sectional Officer in charge of the works can originate a requisition.
This is scrutinized by the SD.Q. and countersigned for compliance by the
main stores. If the articles are not available, the Assistant Engineer, Stores,
places an indent on the Executive Engineer, who in turn, calis for quotations,
The quotations are prepared and orders placed on the lowest quoted company
consistent with quality. In some cases, the sample order is placed to satisfy

regarding the quality. Advantage is taken of the D.G.S. & D. whenever pos-
sible as a direct demanding officer.

The materials are received by the Supervisor who takes the delivery of
the consignment, checks. the contents and records them in the measurement
books. They are then check-measured by the Assistant Engineers, Stores, and
handed over to the store-keeper. The store-keeper issues them to the field stafl
on the certified requisition as stated above. The indents and the issues are

checked by the Executive Engineer to ensure adequacy of spares and io
avoid duplication of orders.
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Open and competitive Quotations are called for articles in the open market

and at 1easE three_to four quotations are obtained and compared before placing
an order. '1' or ar:tlcles of propriety nature, the orders are placed on the firms
after getting their quotations. Where the D.G.S, & D. contracts are operated

upotn. r;o quotations are called for but orders are placed directly against the
contracts.

Pu_rchase orders are placed generally within a week of the receipt of the
quotations and, in urgent cases, orders are sent immediately. Normal purchase
orders are complied with by the firms within a month except in very uvrgeni
cases, when immedijate deliveries are required. In case of emergency, local pur-
chases are resorted to. The purchase of items on single tender system is res-
iricted to Rs. 1,500 for articles other than machinery parts. There is no limit
for the purchase orders based on gquantitative duotations provided that there
are duly sanctioned estimates to accommodate the expenditure.

The staff looking after the stores is indicated in the statement of organisa-
tion,

The sanctioned reserve limit of stock and the stock balance on hand is
given in Statement No. 6. 1. 7.

Store Accou nfs

The procedure for store accounts is detailed below:.

The indents are always prepared in Quadruplicate Machine-wise. One
copy is maintained by the SD.0.. who makes the indent. Three
copies are sent to Main Stores. After issue, one copy is returned
back with issues noted, to the indentor., One copy is maintained in
General Stores itself and the other copy is sent to Division Office
by Stores. At the end of the month, S.D.0. Stores sends compilation
of all issues as “Stock Issue Statement”. There is no limit to the
number of itemns that can be drawn on one requisition.

The SD.O., Field Machinery accounts for these materials. through his 7-F
accounts, on the suspense estimate maintained, The receipts are shown material-
wise and issues are shown machine-wise under each item of material. This
7-F statement is checked with Stores Sub-Division “Stock Issue Statement” at
Division Office.

The issue of materials are noted in the Log Book also for each machine
and the log books of all machines are submiited to Division Office on the
10th of every month. The cost of all the Stores and spares shown against
each machine concerned is entered into the log book and finally adjusted to
the work concerned. Thus there {s a cross-check of zll receipts and issues
by the Purchasing Officer, Drawing Officer, and Executive Engineer at every
stage of withdrawal and use of stores,

The Use of Spare Parts on Machines

As and when an indent is made out for spare parts, for a particular
machine, this is being checked with the old spare parts registers which show
all the spare parts drawn on that machine from the time. the rachine was
received in the project to date,

The account is maintained by Bin cards and Ledger system.
The charges for storage and handling is raised at 1%.
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Operational Staff

Excavators

The operators are allocated by machines. There are 34 aperators and 32
mates. The maintenance staff is also attached to individual machines. The
operator and the cleaner look after the maintenance under the supervision
of the mechanic in charge of the group of machines. A Junior Engineer super-
vises the work. The following Supervisory staff are attached to the groups
of machines:

Chief Excavator Foreman 1
Assistant Foremen . .2
Foreman 1

The pay scales of operators are as under:

i. Tractor Operator | . Rs. 65-5-85
2. Excavator . . Rs. 65-5-85
3. Euclid Driver . Rs. 70590
4. Scraper ,, . . Rs. 70-5-90

These rates are low even accounting for ithe fact that the wage rates in
Madras are rather lowar than in other parts of the country.

Dumpers, Scrapers, Tractors and Graders

The population of egquipment under this heading is 70. Except for dumpers
the rest of the egquipment is working two shifts.

Thera are two operators for each machine except for small dumpers. In
all there are 106 operators.

The servicing and maintenance is dome by driver and cleaner under
check of the mechanics in charge of the particular group of machines. The
junior engineer borne on provincial establishment supervises the work.

Minor Field Repairs

There is no separate hifurcation between the field repairs and major
overhauls, The men on the field are increased or ‘decreased as per demand.
During other times these men are retained to work on major repair section.
The field repair team is divided into two groups, ie. (a) Right flank earth
dam, machinery (b) Left flank earth dam, machinery. The strength in the two
groups is as follows:

(¢} Assistant Foreman

Fitter 1 at Rs. g/-/- 2 Nos. a day
Fitter IT at Rs. 2/8/- 8 Nos. a day
Fitter IT at Rs. 2f4/- 7 Nos. a day
Fitter I at Rs. 2/-f- g Nos. a day
Fitter II at Rs. 1f12/- 8 Nos. a day
Heavy load IT  at Rs. 1/8/- 6 Nos.
Work Assistant or Chargeman 2 Nos.
Man Mazdoors T at Rs. 1/4/- 11 Nos.

Do. at Rs. 1/2/- 5 Nos.
Boy Mazdoors  at Rs. -[10]- 4 Nos.
Heavy Load I at Rs. 2/8/- 4 Nos.
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() Fitter I at Rs. 2/8/- 3 Nos. per day
Fitter IT at Rs. 2/4/- 1 No.
Fitter IT at Rs. 2/z/- 2 Nos.
Fitter 1T at Rs. 2/-/- 2 Nos.
Heavy Load I at Rs. 1/8/- 2 Nos.
Man Mazdoors at Rs. 1f4/- 4 Nos,
Do. at Rs, 1/2/- 2 Nos,

Thz work of field repairs and major repairs is managed as under:

The field repairs include:

(1) Failure of wire ropes and replacements,
(2) Starting troubles.
(3) Oil Block troubles,
(4) Clutch and brake adjustments.
(5) Power control unit adjustment.
(6) Change of cutting edges and dipper teeth.
(7} Failure of tyres—removal and replacement.
(8) Track adjusiment.

Major Repairs

The major repair section is divided into the following groups:
(1} Caterpillar units—D1. and DW-10.
{2) Excavators.
(2) Euclids.
(4} Dumpers, TD-18 Nos. and rollers.

Personnel Working tn each Section
The drivers and cleaners always work on the machines during major
repairs,
Caterpillars

{1) Foreman I at Rs. 250/- plus D. A,
(@) Work Assistant or Chargeman 2 Nos. Rs. 6of- plus D. Al

{2) Mechanics g Nos. at Rs, Gof- plus D. A,

(3) Fitter IT class 3 Nos. at Rs. 2[8f-.

(4) Fitter IT class 2 Nos. at Rs. 2/4/-.

(5) Fitter IT class =2 Nes. at Rs. 2/-[-.

{6) Fitter I class 4 Nos. at Rs. 112/

(7) Fitter I class 2 Nos. at Rs. 1/8-.

(8) Fitter 11 class 2 Nos. at Rs. 1/4/-

{9) Fitter I class 2 Nos. at Rs. 1f2/-.

Excavators

(1) Chief Excaygtor Operator I at Rs. g50/- plus D. A,

(2) Mechanics 3 Nos. at Rs. Jof- plus D. A,

(3) Fitter II class 4 Nos. at Rs, 2f- per day.
Euclids

(1) Asstt, Foreman 1 No, at Rs. 100f- plus D. A.

{2) Mechanic I No. at Rs. 75/- plus D, A.

(1) Fitter 1I class I at Rs. 2/8/-.

(4) Fitter 1I class T at Rs. 2/4/-.

(5} Fitter II class T at Rs. 1/12/-.

(6) Fitter IT ctass I at Rs. 1/8/-.

(7) Fitter IT class I at Rs. 1f4/-
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Dumpers and TD-18 Tractors dnd Rollers

{1) Asstt. Foreman 1 No. at Rs. gof- plus D. A.

{2) Fitter T class 1 No. at Rs. 3/-f-.
{1-a} Work Assistant or Chargeman Rs, 60/-/- plus D. A.

{3) Fitter IT class 3 Nos. at Rs. 2/8/-.

{4) Do. 2 Nos. at Rs. 2/4/-.
{5} Do. 5 Nos. at Rs. 2/-/-.
(6) Do. 1 No. at Rs. 1/8/-.
(7) Da. 3 Nos. at Rs. 1/4/-.
(8 Do. 2 Nos. at Rs. 1f2/-.
{9) Do. - g Nos.at Rs. -[10/-.

Note—The supervisory staff like foreman of all groups will be attending
on field repairs also if breakdowns become heavy on a particular day.

The workshop has a separate accounting system. Works on field equipment
are walched through job cards. The overhead charges are 25 per cent. on labour;
19, centage charge is added. The record of the cost of tyres, is carefully main-
tained. The cost data is given in Statement No. 6. 1. 8.

A iyre mainlenance team is maintained comprisihg 3 mechanics, 6. fitters,
1 superviser, and 4 labourers,

The Foreman, Assislant Foreman and mechanics are maintained on month-
I¥ basis, First-class fitter on daily rolls are promoted as nfechanics on monthly
wages as need arises. Other personnel are on daily wages.

Haul Roads

No separate equipment are maintained for haul roads. When roads are
to be constructed, the equipment working on the dam is diverted. There is
motor grdder*on the work. Tractor-drawn scrapers and dozers are utilised to
maintain the roads, ten numbers water tankers drawn by Field Marshal Trac-
tors and 11 Nos. tractors with water tankers, working in single shiff, water the
roads to keep them dust free. A team of 8 fitters class II, is maintained to
look after the repairs of the tractor drawn water tankers, The maintenance
of trucks is carried out in the automobile shop on order reguisition.
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STATEMENT No. 611
Bhavant Dam

Organization

Not printed.
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STATEMENT

Lower Bhavani

Headworks

No. of Machines Make, Model and size Nos. Month, year

Type of Equipment in Project in each of purchase
(n) {2) (3) (4) (5)
T. EucLm Dumrers
Euclid Bottom Dumper No. 1. . 'I U.S.A. Make 25 FDT 5-9-1949
Euclid Bottorn Dumper No. 2 . Model 13/7 Cu. Yds, 5-9-1949
Euclid Bottom Dumper No. 3 . 6N Do. 26-10-1950
Euclid Bottom Dumper No. g . 0. Do. 26-10-1950
Euclid Bottom Dumper No. 5 . Do. 1-11-1950
Euclid Bottom Dumper No. 6 . Do. 16-11-1950
Euclid Bottom Dumper No. 7 .7} 70 FDT Mode! 17 Cu. Yds. 7-7-1952
Euclid Bottom Dumper No. 8 . % 3 Nos. Do. 7-7-1952
Euclid Bottom Dumper No. g . ) Do. 7-7-1952
Euclid Rear Dumper No. 10 .7 5 FDT Model 9.6{11 Cu. Yd.  1557-1952
Euclid Rear Dumper No. 11 .j 2 Nos. Do. 15-7-1952
II. DW 10 CATERPILLAR SCRAPER
DW-10 Caterpiliar Scraper 1 ] U.8.A. Make DW-10 Model  14-7-1949
DW-10 Caterpillar Scraper2 . 7/9 Cu. Yd. 30-9-1949
DW.10 Caterpiliar Scraper 3 . 6 Nos 4-9-1951
DW-to Caterpillar Scraper 4 . 4-9-195T
DW-ro Caterpillar Scraper 5 . 1-10-195F
DW-io Cawerpillar Scraper 6 . 1-10-195L
III. Excavators
(A} 10 R.B. Excavator No. 1 .1 Ruston Bucyrus 9-10-1950
10 R.B. Excavator No. 2 . N 1o RB 3/8 Cu. Yd. 16-7-1950
to R.B. Excavator No. 3 . 4 Hos. Do. 27-3-1950
10 R.B. Excavator No.4 . Do. 11-6-1951
(B} 19 R.B.ExcavatorNo.1 . Ruston Bucyrus 8-3-1950
1g R.B. Excavator No. 2 . 19 R.B, 5/8 Cu. Yd. 10-3-1949
19 R.B. Excavator No. 3 . Do. 29-1-1951
19 R.B. Excavator No. 4 . 6 Nos. Do. 15-11-1951
19 R.B. Excavator No. 5 . Do. 28-7-1952
19 R.B. Excavator No. 6 . | Do. 14-8-1952
(C) 1. Northwest Excavator No. 1 1.5.A. Make, Northwest I5-11-195L
2. Northwest Excavator No. 2 3/4 Cu. Yd. 15-11-1057
3. Nerthwest Excavator No. 3 % 5 Nos. Do. I5-11-195T
4. Northwest Excavatar No. 3 Do. 15-11-1951
5. Northwest Excavator No, 5 Do. 9-7-1952
(D) 1.L.S.50Excavator No.8 . 1 U.S.A. Make LS=50 1/2 Yds,  8-4-1951
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MNo. 6:1-2
Division Capital Equipment (Bhavanisagar)

Month, year Total purchase Whether

first put into price required Ordered through Remarks
operation (Rs-) new or
from dis-
posal

(6) 7 @ (9) (10)

5-9-1049 870902 o o Brand new M/s. Blackwood Hodge
(India Led.}
5-9-1949 90,084 o o Do, Do.
26-10-1950 124,822 0 o© Do. Do.
26-10-1950 124,822 0 o© Do. Do,
1-11-1950 124,93 ¢ o Do, Do.
16-11-1950 125,016 o o Do Do.
7-7-1052 164,369 o0 o Do. Do,
7-7-1952 164,369 o o Do Do,
7-7-1g52 164,369 o o Do, Do.
15-7-1952 140,432 0 o  Do. Do.
15-7-1052 140,432 O © Do. Do.
15-7-3 81,328 o o Brand ncw M/s. Larsen and Toubro Thcy are permanent-
5199 3 ! Led. Iy hookfdto %10
20-9-1949 79324 © 0 Do, Da. Caterpiliar — Two
59-1951 142,649 o o  Da Do, Wheeled scrapers.
59-1951 142,648 0 o Da. Do.
1-10-1951 125,774 © © Do, Do.
1-10-1951 123,774 © © Dao. Do.

T g10-1950 42,657 o o New M/s. William Jacks & Co. Three Nos. have got
36-7-1320 42,675 0 o De. Do. shovels and  drag-
27-3-1950 54:947 0 © Do. Do. lines. One No.
11-6-1951 42,675 o o Do. Do. is having Dragline

attachment only.
3/50 89,012 0 © Do. Do. All are having shovel
3/49 56,127 0o o  Do. De. and dragline attach-
if51 85054 0 o Do. Do. ments.
t1fs1 go406 o o Do Do.
752 79,551 ¢ o  Do. Do.
8/1952 76,451 0 O Do. Dao.
1i/51 1,08,775 o o Do Do. All are having shovel
11/51 1,08,775 o o Deo. Do. and dragline attach-
11/51 o8,775 a o Deo. Do. ments,
t1fs51 1L,oB475 0 o Do. Do.
7{52 1,350,249 ¢ O Do. Do.
451 88,824 o o© Do. M/s. Larsen & Toubro Ltd. It has got a shovel
: et ! and dragline attach-
ment.
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STATEMENT
{1) {2) (3) (4) (5)
IV. T.D. 18 TracTORs
1. TD-18 Tractor No. 4 U.8. International Harvester I-1£-1049
and Co. TD-18 Model.
2. TD-18 Tractor No. 5 15-12-1950
3. TD-18 Tractor No. & 3-2-1050
4. TD-18 Tractor No. 13 . 18-12-1949
5. TD-18 Tractor No. 14 . 22-8-1949
6. TD-18 Tractor No. 15 . . 5-2-1950
V. CaterpiLLar D7 TracTORS
1. D7 TractorNo.1 . - . U.S.A. Make Caterpillar I0-11-1949
2. D7 Tractor No. 2 . . Do. 2-12-1950
3- D7 Tructor No. 3 ., . Do. 7-1-1951
4- D7 Tractor No. 8 . . Do, 2-7-1951
5. D7 Tractor No. g . . Do. 23-9-1949
6. D7 Trictor No. 1o . Do. 25-10-1949
7- D7 Tractor No. 11 . Do. 10-6-1950
8. D7 Tracior No. 12 . . Do. 6-3-1951
g. Dy Tractor No, 16 . . . Do. 12-311-1951
10. D7 Tractor No. 17 . . . Do.
11. D7 Tractor No. 18 . . Do.
12. D7 Tractor No. 19 . . ) Do.
13. D7 Tractor No. 20 . . Po.
VI. AvELING BaRFORD ROLLERS
1. A.B.Roller No. 1 . . U.S. Make 16-6-1930
2. AB. Roller No. 2 . . Do, 8-5-1950
3- A.B. Roller No. 3 . . Dg, 16-%-1!320
4- A.B. Roller No. 4 . . Do 8-5-1950
. 5-195
5- A.B. Roller No. 5 . . Do. 23-9-1949
6. A.B. Roller No. & . . Do, 1-2-1950
7- A.B. Roller No. 7 - . Do, 1-3-1950
VEL.  Duumpers (Dieser & PeTror)
1. Muirhill Dumper (Petrol) . I English BD 3 Cyd. Model 15-12-149
2. Muirhill Dumper (Diesel .2 D 3G
3. Muirhill Dumper (Diesclg - Do, gont
4 Muirhill Dumper (Diesel) . 4 Do, 20-4-1951
5. Mm_rhi.ll Dumper {Diesel) . 5 Do. 29'—1-!951
6. Muirhill Dumper (Diesel) . & Do. 2G-4-1951
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No: 6.1.2—contd.

(6) ) ) (9 (10)
T 11/49 44,09t o o New M/s. Volkart Brothers They have got 4 Nos.
of Onion Empire
12/49 44116 0o o Do Make Angledozers
2/50 46,188 o o Do, and 2 Nos. of Le
12/49 44,663 o-0 Do. Tourncau  Make
849 43.065 o o Do, Angledozers.  But
af50 46,088 o o Do they are not used
at the dam. The
TD-18" were used
for hauling scrapers
and disc-harrows.
,78 o New  Mjs. Larsen & Toubre  Caterpillar 7A Angle-
1 70 / Dozer Attachgc%m.
12/50 89,299 o © Do. Do. Do. 0.
:f;: 81,430 © © Do. Do. De. Do.
7l51 96,847 o © Do. Do. 48 Bull-dozer
af49 96,846 o o Do, . Do. 78 Bull-dozer
1049 22,435 O © Old 7 Old Military surplus trans- L.E.P. Nos. 10, 11 and
6/s50 24,728 0 © Do, §» ferred from Agricultural ;12 I_m-c l;fecgpsr for
. department. auling s oot
3lst angs4 © o Do J de rollers. Disc.iihaz-
rows etc.
Mjs. Larsen and Toubro  Angle Dozer attach-
151 96847 0 o  New It - ngle D
792 0 © Old Bought from C.T.O,
55?),?;?;3 o o Do New Delhi & Recondi-
50,793 © o Do tioned at Messrs, Lar- Le Towrncau Angle
50,703 o o Do sen and  Toubro, Dozer.
’ Madras. Do.
6)50 48,000 0 © New Mui.sqt.swll'sz:iﬂ: & Co,
/50 48000 ¢ o Do, Da.
g[go 48,000 o ¢ - Do Do.
5/50 48,000 o o Do Do.
g/40 48000 o o Do, Do.
2/50 48000 o o Do Do.
3/50 48000 ¢ o Do Do.
' N Mjs. McLeod & Co.
12{49 16099 0 © ew _ !C R idivivy s
49 26854 o o© Do. .
2»’31 30589 o o Do Do
4l51 g0,520 o o Da. . Do.
4/51 30,520 o o Do Do.
4151 0,520 o o Do Do.
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STATEMENT.
{1) (2} 3 (4} (5
* 7 Motor Rail Dumper Diesel 7 English XDCMD 3 cvds. Model 29-4-1g51
8 Motor Rail Dumper Dicsel 8 Do. 15-7-1949
g Motor Rail Dumper Diesel 9 Do. 29-4-1951
10 Motor Rail Dumper Dicsel 0 Do, 6-6-1951
11 Moter Rail Dumper Diesel 191 Do. 6-6-1951
12 Motor Rail Dumper Diesel 12 Do. 8-6-1951
153 Motor Rail Dumper Diesel 13 Do, 8-6-1951
14 Motor Rail Dumper Diesel 14 Do. 4-6-1951
15 Motor Rail Dumper Dicsel 15 Do. 13-6-1951
16 Mutrhill Dumper Diesel 16 English BD 18-7-1951
17 Muirhill Dumper Diesel . 17 3 CYDS Make 18-7-1951
18 Muirhill Dumper Diesel . 18 Do, 29-3-1g51
1§ Muirhill Dumper Diesel . ig Do. 24-4-1951
20 Motor Rail Dumper Diesel 20 English XD make BD Model  29-8-194g
21 Muirhill Dumper Diesel . 21 Do. 2G-3~1Q51
22 Muirhill Dumper Diesel . 22 Do. 9-9-1950
213 Muirhill Dumper Diesel . 23 Do. 19-4-1951
24 Motor Rail Dumper Diesel 24 XD Make BD Model 29-7-1951
25 Muirhill Dumper Diesel 25 BD Make 1G-4-1951
26 Motor Rail Diesel 26 XD Model 15-0-1049
27 Muirhill Dumper Diesel 27 BD Make 19-4-1g51
28 Motor Rail Dumper Diesel a8 XD Make H —-7-1929
29 Motor Rail Dumper Diesel 29 Do. 3.9_1950
40 Muirhill Dumper Diesel 30 BD Model 26-8-1952
31 Muirhill Dumper Diesel 51 Do. 26-8-1952
g2 Muirhi)l Dumper Diesel a Do. 26-8-1g52
33 Muirhill Dumper Diecel 13 Do. 5_3_1993
34 Muirhill Dumper Diesel 34 Do. 8-5-1921
VIII. FieLp MarsuaLl, TRACTORS
1 Field Marshall No. 1 English Make 21-8-1949
2 Field Marshall No. 2 -7 D
5 Field Marshall No. 5 . . | Do, 12-8-1951
4 Field Marshall MSZ-785 DPo. 24-4-1951
5 Fie'd Marshall MSZ-1205 . * Do. 15°17°1949
6 Ficld Marshall No. MSZ2818 | $11 Nos. Do, 2-2-1950
7 Field Marshall No. MSZ-2815 . Do. 15-4-1951
8 Field Marshall No. MSZ-1159 . Do, 14-2-1952
g Field Marshall No. MSZ-1037 . Do. 20-12-1949
10 Field Marshall No. MSZ-1061 Do. 3
11 Field Marshall No. MSZ-1983 . Do. g—:-:ggo
1X. RooTErs
1 Le Tourneau Rooters 4 Nos, . - J
2 "Blaw Knox Rooters t ;éio. . . }5 Nos, US.A. h]g:;ke 15'50
. 3/50
X. Scrarers Uxrrs
1 L.5. Carryal Scraper 4 Nos, U. 5. A. Make 1o
2 Onion Empire Seraper 4 Nas 11 Cyd. 150
3 Caterpillar 1 No. . .
Do. 1/50

2
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No. & 12—contd.

€)

n

(9)

(10)
4/51 30,529 0 0 New Mys. McLeed & Co.,
Calcutta.
vl49 26,209 © o Deo. D.G.L& S., New Delhi.
3;5: 26,115 o o Deo.. M/s, Parry & Co.

/5t 26,230 o o Do. Do.

6/51 26792 o o Do D.G.L.& 3., New Delhi.
6/51 26,793 0 o Do. Do.

G{51 26,465 o0 o Do. Do,

651 26,784 o o  Do. Do.

651 26,940 0 0 Do. Do.

251 26,048 o o Do M/s. McLeod & Co.
/51 29,024 © O Do. Do.

353 29,025 o o Do, Do.

g,'g,x 27,615 o o Do. Do.

49 29,143 O © Do. D.G.L& 8., New Delhi,
g/51 26,840 o o Do M/s, Mcleod & Co.
gl50 8003 o o Do Do.

4{31 16,too0 o o Do Do.
7{51 28,211 o o Da. Do.
4151 26,708 ¢ © Do, D.G.I.& 8., New Delhi,
9/49 28,142 0 © Do. M/s. McLeod & Co,
4I51 26,798 0 o Do. D.G.I.&S., New Delhi.
7/49 28,580-0 o Do M/s. McLeod & Co.
950 36,709 0 © Do. D.G.I.& S., New Delhi.
Bis2 28,718 o o Do. Mfs. Parry and Co.
8/52 28,211 0 o© Do. M/s. McLeod and Co.
9/52 28,214 © ¢ Do De.
3l53 28475 © o Do Do.
551 30,845 0 o  Do. Do.
3 710 0 o New M/s. Marshall & Sons
f49 >7 Lid. {India).
8/51 12,043 O © Do. Deo.
4/51 11,008 0 o Do Do. Water tank mounted
11/49 11,065 0o o Do. Do. trailers and plat-
2/50 11, o o Do. Do. form trailers.
4{51 10,804 o o Do Do.
2l52 13,347 © © Do. Do.
12/49 10,876 o0 o Do. Do.
1[50 6003 0 o Do Do.
150 6,758 © © Do. Do.
1/50 1,995 0 © Do. Do.

1f50 2,936 o o New Mj/s. Larsen Toubro Ltd.
3/50 10,000 0 © Do. Do.

3/50 26,043 0 o© M/s. William Jacks.

each

3/50 41,002 0 O© New Do.

each

3/50 32,053 0 © Do. Do.

each
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() (2) ' (3) (4) (5)

XI. SHEEPSFOOT ROLLER

Sheepsfoot Roller (6° Yoke x 57 Dia) 5Nos. 65 Tons (Empty)

Trucks
Chevrolet . . . . . 35
Passenger Cars . . . . 34
Dodges . . . - . -g6
Fargo . . . . - 29
Commer . . - . 18
Morris . . P . 16
Bedford . . . . . 7
Carrier . . . . . 2
Ford . . . - . 5
International . . . 1

Torar 163
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No. 6.1.2—contd.

&) (7 (8) {9) (10)

2 Nos. Locally made and
g Nos. manufactured at
Madras Workshops.
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STATEMENT
L. B. P. Headworks
Data For Cost

Sl Make, model &  Fuel gallons per Oil, grease, Operator
No. Typeof Equipment size operating hour and  and waste  wages per
issue rate for fuel  including  operating
servicing hour
labour per
operating
hour
(n - (2) (3 (4) (5) (6)
1.  Euclid . . Euclid 25 FDT =2 25x1/8/- -f12f- -/13/6
Bottom Dump =3/6/- -I5i4
13 cu, yds. -_
114
2. DW-ro Tractor . Catepillar DW  2°5%1/8)- 1/-[6 -ftals
-10 7/g yds. =3f12/- -I5/4
1/5{10
3. 19 RB Excavator . Ruston Bucyrus ¢°583 gln. -f12f5
;gSRBS.m cu. =1/8}- -I5/4 -f13/8

11{9

4.  Northwest Excavator Nox;l:west slgecu. 1rogn. @ 1/8)- -I5i4 -[13/8
yds.

~fr1f2
1/-16
3.  D-7 tactor . : Caterpillar D-y 2 gls. per hr. -f10fg
2X1{8- =3f- -Isl4 -l12]2
-f15/7
6. TD-18Tractor . International 2 gls. per hr. -lof6
Harvester Make 2 1{8[- =3/- .E,q -j12fa
-114f50
7- Road Roller - 11_Ton Diesel 1 gin. . -
Road Roller @ !};)Bc’r-n; 18- {;52[{1? -f5/8
1fzf1
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No. 6.1.3
Division, Bhavanisagar

Estimating of Machinery

Auxiliary Repair parts  Tyres, Tubes  Sundries and Total cost per

personnel wa- (Spare parts) and Flaps cost Misc. cost per  operating Remarks
gcs per operat- Cost per operat- per operating operating hour hour
ing hour ing hour hour
(7 - @) {9) (10) (11) (12)
~faf- 1j13/- 3/o/8 -f1f- 116
~hal- 4f2[8 4118 -1} 15(1/5
-/8}- 1/af- . -1 5416
-18f- 14 .- -f1f- 5{3f2
-18}- 218 . -7 7/6l-
-f2/- 3/5/4 - -H-i6 Bf2(to
-{2}- 1/4f- . 1}g 4/6{10
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STATEMENT
Public Works Deparuncat L. B. P. Headworks

Data For Cost Accounting

Per operating hour

Type of Equipment Make, model and size Oil grease  Operator
Fuel waste Wwages
(includes
Gal. Cost cleaners)
(1) (2 (3) {4 (s)
Euclid I. . - . 193 112 © ©O1I1 © I 1 o
2, . . 1‘'27 116 0 o01I2 O I 1 0
3 . - . 1'25 111 © 010 O I 0 o
4 . . 1'33 112 0 o01lo © 1 0 o
5. 1'32 112 0 ©01I0 O 1 o o
6 . . I'27 111 0 ¢i0 O I I o
TortaL 777 0 4 © 315 O 6 3 o
AVERAGE 1'30 I II O OII O 1 I o
D#10 | 2’26 210 O 14 © I 9 o
2, . . 226 2 g 0o 1 1 ¢ I 10 O
3 . 2’22 3 2 0 012 © I 1 o
4 . 226 3 1 0 o01z-0 1 1 o
5 . . . 2’18 3 0o 0o o012 O I 2 o
6 . . . . 206 214 0 o011 O i 2 o
ToraL . - _13°24 17 4 0 414 O 7 9 o
AVERAGE . . 2°2t 234 0 013 O I 4 o
Excavator
North-West I . ; - o8 130 0100 150
2., . . . o8 1 2 0o o012 o 1 3 0
3. . . . 097 I 5 6 014 o I 3 o
4 . . . . o83 1 2 o o110 o I 7 0
5 . . . o8 1T 1 0 o0 6 o 013 o
‘Torac - 438 513 0 3 40 515 0
AvVERAGE . 088 1 3 0 o010 o 1 3 0
Etcaz;razar ] 2. - . . 14 1 8B o o070 o150
North-West 3 - . . . I'1I 110 0 7 06 014 C
ToraL . . 219 3 2 0 o014 O 113 O

190 ¢ 7 0 ¢c1iI5 o
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No. 6.1.4

Division, Bhavanisagar
of Machinery {Actual)

per operating hour

Remarks

Total

miscellaneous
cost

and flaps

Repair parts Tyres, Tubes  Sundries and
(Spares)

and
over-

ges for servicing,

major

including char-
minor

Auxiliary per-
sonnel wages

hauls

" (s0)

(11)

(9)

(8)

(n

(6)
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el o hooo
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STATEMENT
L. B. P. Headworks
Daga For Cost Accounting

Public Works Department

( (2) (3} @ {5)
Enclid vi . 1'47 2 6 0o o 8 o I o o
8 1532 2 2 o o 8 o 1 0 o
g9 . i‘42 115 0 © 9 O ©O1I5 O
Torau . . 441 6 7 0 1 g o 215 o
AVERAGE . . 1'47 2 2 o o 8 p 1 0 o
Exchd 10 . . . 135 114 0 o 86 100
11 . . . 1'30 113 0 01l © OI5 O
TotaL . . 265 311 o L 3 O 115 0
AVERAGE . . 1'33 113 © 00 O 1 0 ¢
D3 8 . . . 208 214 0 1 1 © 1 o o
16 . . . 2°33 3 2 © 01I3 O o o
TotaL . 43t 6 o 0o 114 o 2 0 ©
AVERAGE 216 3 o 0o o115 o I o o
TD.a8 13 . . . 214 211 0 1 3 0 o015 o
A.B. Roller 4 . . . ¢°70 1 2 0 © 9 O O©012 O
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No. 6.1.4—contd.

Divislon, Bkavanisagar

of Machinery (Actvals}

(6} @ (8) (10} (rn)
0O 3 o o1 o0 . 4 2 O
c 3 0 0 3 o 513 0 913 o
o 2 o o2 o . 311 ©
o 8 o o 6 o 513 © 17 10 ©
o3 o0 0o 2 0 115 0 514 0
o2 o 09 0 . 4 1 0
¢ 2 0 . 2 3 0 512 O
o 4 0 6 g o 2 3 0 913 0
o 2 0 0 4 0 r 2 0 415 0
o 4 0 L11 0 . 614 o
0 3 0 1 3 0 - 6 5 o
o 7 0 214 0 13 3 o
0 4 0 1 7 © . 610 o
o 5 0 370 .- 8 90
¢ 3 0 1 3 0 . 313 0O

NoTe:-—The figures are from total ¢ast divided by total hours.
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STATEMENT
L. B. P. Headworks
Dato For Cost Accounting

Fucl gallons per  Oil, grease  Operator
Type of Equipment Make, model and size hourand costof fuel and waste wages per
including operating
servicing hour
labour per
operating
hour

n (2) 3 (4 (3)

1. Encid Bottom Dum- r3ft7cyd. fittedwith 2130 1 11 0 o111 o 1 0 0
per 150 HP 17 eyd. 150 HP Cummins,-
heaped 13 cyd. stuck,

2. Do. 13/17cvd. ﬁu.edwnh 147 2 2 0 o 8 o I oo
200 HP Cummins.
Do. 9'6/ircyd.fitted with 133 113 0o o010 © 1 0 0
Rear Dump . . 150 HP Cummins,
4. 19 RB Excavator . 5/8¢cyd. shovel fitted 08 1 3 0 o o 1 3 0
with 54 HP Ruston
Engine.

5. Northwest Excavator . g/g cyd. shovel fited 110 1 ¢ o o 7 © o015 0
D-318 Caterpillar

engine of 70 HP.

6. Dy Tractor for levelling. Caterpillar fitted with  2°18 3 6 0 013 0 1 00
70 HP cngine.

7. DW 10 Traclor-cum- Caterpillar fited with  2'21 214 o o 13 © 1 4 0

scraper . 100 HP engine.

8. TD-18 Tractor . - International Harves- 2'14 211 o 3 0 o015 0
ter make fitted with
65 HP.

- Aveling Barford Road  “Jessop” make fitred o' 1
Roller .. with Ruston Diesel
Engine 50 HP.
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No. 6.1.5
Division, Bhavanisagar

of Machinery (Actuals)

Auxiliary per- Repair parts Tyers, tubesand Sundries misc.  Total per

sonnel wages (spare parts)

flaps costper  costper operat-  operating hour  Remarks

per operating cost per oper-  operating ing  hour

hour ating hour hour

6) D ®) (9} (r0) {11}
© 6 o 1 4 0 11 6 r o
© 3 0 ¢ 2 0 115 . 514 ©
¢ 2 O 0 4 0 1 2 . 115 o
o 6 o 2 0 o0 . . 5 6 o
o 7 o I 10 - 4 7 0
© 4 0 1 7 o . - 610 o
o 8 o 210 0 3 =2 11 3 0
o 5 o 3 7 0 . . 8 g o
0 3 0 1 3 o 313 o
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STATEMENT
L. B. P. Headworks
Unit Cost

Rate per 1,000

Distance in ‘ Rate per hour Work done per —-oe————
miles Cycle time hr, in cu. fi.  Excavation
Working  Spares Deprecia- and Loading
expenses tion
DY, 10 Traclor-cum-Seraper Il Cyds.
3i3 mile B 5 70 512 0 7 4 0 275X 6o 1000 X 5/7/-
18 917
=gr7 cft.
Additional 1. Pusher Unit ¢ 15 ©
charges,
2. Consolidation
s
Euclid Bottom Dumper—14 Cyds. loaded by Excavator
t mile 23 312 0 2 50 7 I 0O 350 X 60 3/12{- X 1000
23 913
=g13 cfi. =10 12 ©
1} miles . 27 312 0 2 50 71 o 350 X60 = 3{12/- X 1000
27 778
=478 cft. =10 12 O
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No. 6.1.6
Division, Bhavanisagar
of Earthwork

cubic feet loose

Uanaqing & Spares Deprecia- Watering Consolidation Total per
Transport  levelling on tion  chargesper chargesper  unit of t,000
embankment 000 cu. ft. nooocu. ft.  cu. fi. loosc

tooo X 5/12/- 1000X 7f4f-= Nil Nil 20 1 ©
917 0y
514 © 6 4 0 715¢0
o 4 O 112 © 215 0.
330 ¢46o 79 o
Total per tooo cu. fi. loose. 30 9 ©
Add 50% to get rate for compacted unit. 15 4 6
Tora. a5 13 6 -
3/4 cu. yds.
2/5/- % 1000 7if=-x% 1000
9t3 913
4 2 0 If13f=2 2 g o 712 0 3 3 0 4 11 0 34 10 0 per
20sC untl.
Add 50% to get rate per compacted unit. 17 7 ©
ToraL . 52 § ©
2/5/- % 1000 215}~ X 1000
778 778
413 o 113 0 30 0 9 1 0 3 3 0 411 @ 37 5 ©
: Add 50 per cent. 1810 6
Rate per compacted unit 55 15 6

Or 56 o o
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STATEMENT No.6.1.7

L. B. P. Headworks Division, BhaveniSagar

Subhead-wise Reserve Limit of Stock and the Balance as on 30-9-53

Serial Name of Sub-head Reserve Closing balance Remarks

No. limit as on 30-9-33
1 Cement . 1,75,000 Nil
2 Building materials 24,000 30,145 15 O
3 Timber . 50,000 31,514 9 3
4 Metals 7:50,000 6,00,387 14 o©
5 Fuel ) 50,000 45178 10 10
6 Painters stores 11,000 10,423 4 7
7 Miscellaneous general 1,10,000 83685 5 9
8 Lubricants 40,000 44,831 4 9
9 Pipes & specials 1,40,000 2,09,133 13 3
10 Electricals 50,000 53447 9 9
11 Machinery spares 11,00,000 8,517,041 10 7

19,59,800 1 7

286



APPENDICES

STATEMENT No.6.1.8

Size

Ply.

Machine

Life in hours Position

Cost per  Average
tyrc  cost per hour-
21°00 X2 20 Euclid Bot- 6,000 Driving & 5070 o013 6
) + torn Dumper Rolling
{2) 11700 X24 14 Do. 5500 Front 1100 0 32
(3) 21 00x24 20 DW-10 5,600  Driving & 5070 o014 6
Rolling
(4) 12°00X20 14 Do. 5,200 Front 1170 o 3 T
‘oo X2 16 Aveling Not Front 1800 .
(5) 1370024 Barford reserved
- so far
(6) 14 00x24 20 Do. Front 1800 .
(7) 13°c0X24 8 Muirhill 4,200  Rear 1800 o 610
Dumper
(8) 3r-ooxg 8 Do. 8,700  Fromt 357 o1 7
(9) 14'00x28 Field Mar- 4000  Rear 790 o 3 2
shall A
{10) 0'00X 19 6 Do. 4,000  Front 159 oo &
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APPENDIX 6.2

Tungabhadra Project

The project is now controlled by the 'I&mgabhadra_ (;ont.rol Board under
‘the Chairmanship of Shri Kanwar Sain, L.S.E. T}le part1c1pa‘t1ng Governments
are Hyderabad on the left and Mysore/Andhra on the right. The general
infermation about the project is given below: )

Catchment Arca . . - . . . . 10,880 sq. miles

Maximum flood gauged . . . - . . 3.3 lakh cusecs
Maximum flood provided . . . . . . 6.5 lakh cusccs
Maximum water spread . . . - . . 133 sq. miles
Rainfall at the dam . . . . . . . 20 inches
Rainfall in the catchment . . - . . . 41 inches
Capacity of lake . . . . . . . 133,000 M. cft.
Length of Dam

Non-spillway section . . . . . . 3,642 ft.

Spillway section . . . . . . . 2,300 4

Earthen Dam . . . . . . - 450 5

Composite . . . . . . . . L5504

ToraL . 7,942 ft.

Height of the dam from deepest foundation . . . 160 ft.
Earth Dam Maximum . . . . . . 50 4
Gates spillway 33 Nos. 60"X 20" . . . . .
Contents of masonry in the dam . . . . . 32 M. cft.
Contents of earth in the dam . - . . . 10 M., cfi.

Low level canal 267 miles long; area 2,91,000 acres.,
Left bank canal 215 miles long.

Capacity of the power house, 4 Nos. : 9,000 K.V.A. of which three are to be constructed
immediately and the fourth will be constructed later.

Mysore/Andhra Side

The power house at the canal will be constructed at the 8th mile of the

canal for a discharge of 2,500 cusecs and a head of 110 ft. with three gene-
rators of 9,000 K.V.A. capacity each.

The darn is almost completed. It requires relatively very little earthwork.
Most-of the canal work was done by manual labour. At the deep cuitings
labour was assisted by cranes for lifting 1 cu. yd. wagons lpaded with debris.
The wagons were shunted away by rail lines at ground level to the spoil banks.
The deep embankments were done by earth-moving machinery. The basic rates
of earthwork were as under :

Earth Rs. zo to Rs. 24 per 1,000 cft.
Soft rock Rs. 40 per 1,000 cft.

The wages of the unskilled labour was Rs, 1-2-0 per day ; those of masons

varied from Rs. 2-12-0 to Rs. 3-8-0.
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:I?arn

The dam is constructed of granite masonry. Cement mortar is used for
the lower part of the dam and the spillway section and line mortar for other
parts of the dam. The cement mortar is 20% surkhi and 809% cement with
275 part of sand. The sand is brought by rails from a distance of 25 miles,
The lime surkhi mortar is 2 of sand to 2 surkhi to 1 of lime. Good lime is
available locally at Rs. 60 per 100 cft. and is burnt at site intermitent kilns.

The value of the Spl. T. & P. on the Mysore/Andhra side for the canal
and the dam was Rs, 56 lakhs. The value of the spares held is not accurately
known. Stationary compressors of 500 cfm. capacity left over at Mettur, were
repaired and installed for this work at a central compressed air station.

The maximum sirength of labour on the dam was 20,000, most of whom
had to be imported from elsewhere through a special recruitment agency.
The construction town provides the following housing accommodation;
3,000 temporary hutments for labeur, 1,000 for permanent unskilled labour,
1,000 for mistries, mechanies ete., and 200 for officers. The job workers pro-
vide their own hutments, The cost of the project is as under:.

Land . . . . . . . . . Rs, 2°'3 crores
Works . . . . . . . . Rs. 3-g crores
Total cost of Headworks - . . . . Rs. Bo crores
Canals . . ‘ . . . . . . Rs. 12%0 crores

Granp ToTal  Rs. 26°2 crores

The total cost of canal and the headworks on the Hyderabad side is esti-
mated to be nearly Rs. 25 crores. Gates for the spillway and regulation are
marufactured for both the sides of the project in a workshop specially set
up at the project.

‘Machinery _

The statistics of equipment on the project are given in Statement No.
B.2.L

The operating cost per hour of equipment is given in Statement No, 6.2.2,

The percentage utilization of equipment for canals and headworks is
given in Statement No. 6.2.3.

More detailed information about cost accountmg could not be obtained
.as the work has closed down and there has been a great amount of reorganisa-
tion and transfer of records consequent to the transfer of the project from
Madras io Mysore/Andhra State.

Hyderabad Side

The machinery is situated at three different places; (1) dam site at Munira-
bad; (2) canal construction division No. 2, Gangavati; and (3) canal circle
Yermarus. The major portion of the machinery is at the dam.

The information regarding the capital equipment at the project is given
in Statemeni No. 6.2.4.

The information about the estimated and the actual costs of operatmg the
equipment is given in Statement No. 6.2.5.
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The life adopted for calculating the depreciation is given below:

Machine Estimated life Degerl;;::ja(}gne
Years Hours Per year
Manitowac Dragline . . . . . . 10 20,000 10
Laplant Choate Scraper . . . . . . 5 10,000 20
Letourneau Tournapull . . . . . . 5 10,000 20
Letourneau Super ‘C’ Tournadozer . . . . 5 10,000 20
Gaterpillar No. 12 Motor Grader . . . . 5 10,000 20
Caterpillar D.W. Tractor with PD. 10 Dumper 5 10,000 20-
Caterpillar D.8 Tractor . . . . . - 10 20,000 {4
Caterpillar D.7 Tractor . . - . . . 10 20,000 10-
Catcrpillar D.6 Tractor - . . . . . 10 20,000 10-
Caterpillar D.4 Tractor . . . . . . 10 20,000 10-
Bucyrus Eric Crane (Shovel) . . . . . 10 20,000 10
Chaseside Lifter Shovel . . . . . . 5 10,000 20
Muir Hill Dumper . . . . . . 5 10,000 20-
Diesel Road Roller 10 tons . . o 20,000 10
- Dizezel Road Roller 6 tons . . . . . 10 20,000 10
Carry all Scraper . - . . . . . 5 10,000 20-
Rooter . . . . . . . 10 20,000 10
D.7 Tractor mounted with Trackson Pipe Layer . . 10 20,000 10
Jones Crane 2 Ton (Cap) . . . . .10 20,000 10

The Executive Engineer made some valuable suggestions regarding the
procurement of spare parts which we quote below:

290

“The present procedure is to obtain the spares through the Central Stores

Purchase Office of Commerce and Industries Department which
necessarily means delay in the supply of spares. This procedure is
not suited for the project works particularly in the case of earth-

moving machinery as the loss by the way of lay off of the machinery
is considerable.”

“The procedure suggested is that the Executive Officer under whose con-

trol the machinery is working should be given the powers to effect
direct purchases and passing of the firm's bills to any limit, from
the approved suppliers without the medium of any other Govern-
ment Agency provided proper sanction is there. Alternatively the
Executive Officer under whom the machinery is working be delegat-
ed with the powers of stocking the spares in reserve to 40% of
the value of the plant and machinery on the field, This figure of
stock suspense would be beyond the limits of Government Stores.
As such it is very essential to use equipments in India of which
the suppliers guarantee to keep all the spares in sufficient guantity
which could be treated as bulk stores on which the indenting officer
can rely for emergency supplies.”
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The gkilled personnel employed on operation and maintenance is give:‘.‘

below :
Labour Required During Operation

Operation

Ma-hine Operators
4 Scrapers . . .. . . . 4
2 Dozers . . . . . . . 2
1 Grader . . . . . - . . 1
1 D). 7 Tractor . . . . . . . 1
1 Water Lorry . . . . . . - I

. 9

Attendants . . - - . . . - 2 dne at the quarry

and the other
at site of work,

Time-Keepers. . R . . . . . 2
13
Labour for Servicing and Running Repairs

Mechanic . . . . . . H

Fitter . . . . . . . 1
Elecirician . . - . . . 3

Assistants . . . . . . 5
Time-Keeper . . . - . . 1

Store Aunendam . . . N . . I
Chargeman . . . . 1

1

Labour Required for Repairs

Chargeman . . . . . . 1

Mechanic . . . . . . . 1

Fitter . . . . . . 1

Assistants . . . . . . 3
Electrician . . . : 1

Store Attendant . . . - . . 1
Time-Keeper . . . . . . H
Chowkidars . . . . . - 3

History Sheets and Log Books

Daily machine reports give particulars regarding the total number of
hours, actual plant hours, the fuel consumption, lubricants used and the out-
put of each machine during the working period.

The History Book of the machines gives the particulars regarding the
plant hours, the fuel and Iubricants consumption, the replenishment of spare
parts, {yres, tubes and the nalure of repairs carried out by the workshops.

The History Sheets of the plant contains full description of the specifica-
tions of the eqguipment, parts supplied, date of receipt, value and service
particulars. The book also gives the amount of hire charges recovered, expen-
diture on maintenance and special repairs. The information is absiracted from
the log books, annual maintenance and special repair estimates.

Job Card system of accounting is maintained for the particulars of spare
part issued and the repair charges incurred.

Machines are offen given on hire to contractors. Plant hour is therefore,
defined as the gross hours for which the machine was on duty.

20—1 C.W, & P.C,/57. 201
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STATEMENT
MADRAS
PROFORMA
Statistics on the Working of Earth-moving Machinery
Serial Name of machine with its Total Total Total  Total number of hours
No. project identification number Jlanded number number machine has  heen
cost in of hrs, of hours lying idle
Rs. worked machine
up to could For major For pe-
1-4-52 have repairs  riodical
worked if overhaul
weather
conditions
had per-
mitted
1 2 3 4 5 6
1. Excapalors Dragline
1. Lima Excavator No. 5244 3,24,000 1150 2200 Break-up not available
with dragline attachment both clubbed to-
with a 24 cu. yd. bucket gether.
and 8o fi. boom. 1050
2. Marion Excavator with 13  2,26,000 1513 3800 2287
cu. yd. dragiines bucket
boom length 8o ft.
3- P& HExcavator No. 13151 1,28,000 ro8
draghine  with  bucket 120, 7. 2200 1113
1} cu. yd.
4. P & H Excavator 3/4 cu. yd. 2,000
dragiine. 34 W 725 2304 5200 2806
. P&HE t 3
5 P Gmaorsle e yd. 72000 1105.5 3900 2798.5
I1. Excavators Shovels
1. Lima Excavator No. 52 2 10" .
with shovel attachment o o0 '51h 2200 6834

cap. 3} cu. yds,
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No §-2- 1
SIDE

in Tungabhadra Project Canals Circle, Bellalry

Cost per unit cutput or per Average lead and  Jift
hour inclustve of deprecia- and nature of soil for

Cost per unit out-

put or per hour

tion interest on capital, over- which figure in the as per project es- Remarks
bauls, repairs and  main- previous column refers.  timate (Manual
tenance. labhour}
7 8 9 10
Rs. 27/14/- per solid unit of Canal excavation in Rs. 45 per unit Idlencss is due to

1,000 cit.

Rs. g0 per unit (solid)

Rs. 13/4/- per solid unit.

Rs. 1g/11/- per solid unit

Rs. 15/{10/- per solid unit

Rs. 12f12/- per solid unit

slushy soil classifi-
cation ranging
from black cotton
soil to soft disin-
tegrated rock with
an average of one
extra lead & four
extra lifts.

Canal excavation in
slushy soils classi-
fication ranging
from 8. B. C. to
§. D. R. with an
average of ong ex-
tra lead and four
extra lifts.

Canal excavation in
hard red carth and
gravelly soil with
initial lead and
lift.

Excavation in borrow
pits in siff black
cotton soils and
loading into dum-
pers.

Excavation in borrow
pits in S. B. C. and
loading into dum-
pers,

FExcavation in bor-
row pats in hard
stifl clay and red
carth loading in
dumgers and dum-
pers wagons elc.

Rs. 45 per unit

Rs. 24/6(- per

unit.

Rs. 29 per unit

Rs. 23 per unit

Rs. 24/6/- per
unit

welding  of teeth
for the bucket,
snapping of bucket
rope engine trouble,
time lost in shifting
machine in stushy
ground and servic-
ing.

Machine was under
repairs, swing
clutch broken ro-
tary-seal damaged.

Idleness is due to the
time lost in shifting
of machine and ser-
vicing.

Machine is sick,

Machine is sick and
sent to Headworks
for repairs.

Idlencss is due 1o
engine trouble, time
lott in shifting ma-
chine in siushv soil
and servicing

293



REPORT OF CONSTRUGTION PLANT AND MACHINERY COMMITTEE

STATEMENT
1 2 3 4 5 6
2. P & H Excavator 3/4 cu. yd. 72,000 966 1700 734
shiovel
12;18,000 8727 21200
II1. Hauling Machinery : Dumpers
1. Euclid bottom dumper No. 6018 cap. 1,24,000 1,583 2,400 8:7
13 cu. yd. .
2. Euclid bottom dumper No. 6019 cap. 1,24,000 1,133 2,400 1,267
13 cu. yd.
3. Euclid Rear dumper cap. 1o cu. yd. . 1,46,000 648 8oo 152
4. D. W. 10 dumper wagon cap. 14 cu. yd. 58,000 1,822 2,200 378
heaped.
5 A.C:ly?i)umpcr No. 00379 cap. 4} 35,000 845 1,400 555
6. A.B. Dumper No. 00380 cap. 43 cu. yd. 35,000 1,822 3,000 1,178
7- A.B. Dumper No. 00384 cap. 44 cu. yd. 35,000 2,012 %.000 988
8. Tciu'.zineau rocker E. 92213 cap. 8 cu. 84,000 7O 2,200 1,408
9. Tourncau rocker E. 2215 cap. 8 cu. yd. 84,000 284 2,200 1,816
0. T
0. lourneau rocker 2218 cap, 8 cu. yd. B4,c00 700 2,200 1,500

11. Kochring di No.
iy g dumper No. 31533 cap. 6 cu. 16,6co0 _'847-5 2,800 1,9525
12,588‘5

AVERAGE=1144"4 hms,
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No. 6-2: 1—contd.

———

9

10

. 14/2/- per solid unit

. 20{14/- per solid unit

. 22f15/- per solid unit

. 34/3/- per solid unit .

. 19/3/- per solid unit

. 77/10/- per solid unit .

. 54 per solid unit

. 63/6/- per solid unit

Rs. 46{1/- per solid unit

. 4'7]1]- per solid unit

. 58{10/- per soild unit .

. 20 per solid unit

Excavation in bor-
row pits in hard
stiff black cotton
soil and loading
into dumpers.

Conveying loaded
earth  and dump-
ing on the bund

with a lead of o to
6 furlongs and a lift

of 5 to 25 above
L.

Conveyance of excavated
carth and dumping
on the banks with an
average lead of § fur-
longs and lift of 5" to
25’ above G. L. :

Do.

Conveyance of dum-
ped earth & deposit-
ine on the bank
with a lead of one
mile,

Do.
Do.
Conveyance of
dumped  earth and
depositing on  the
bank with a lead
of 4 furlongs.
Do.
Conveyance of
dumped earth  and
depositing on  the
bank with a lcad
of 4 furlongs.
Conveyance of
dumped carth and
depositing on _the
bank with a lead

of o to 7 furlongs.

Rs. 23 per unit Machine is
sent to Headworks
for repairs,

Rs. 57 per unit

Rs. 57

Rs. 57

Rs. 82/8/- per unit

Rs, 82/8/- per
unit.

Rs. 82/8/- per

unit.

Rs, 57 per unit

" Rs. 57

Rs. 57 per unit

Rs. B2/8/- per
unit

sick and

Sick due to
steering mo-
tor trouble.

Rear axle bea-
ring replace.

Gear lever,
knob repaired.
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STATEMENT
1 2 3 4 5 6
IV. Serapers
. D. W. 10 Nd. 1 tracter with scraper 85,000 1,654 3,500 1,846%
attachment. o
2. D. W. 10 No. 2 tractor with scraper 85,400 1,752 3,100 1,348
attachment,
3. D. 7 Tractor 3T 13582 with 10 cu, yd. 75,000 1,087 1,800 713
scraper attachment caterpillar No. 0.
4. H. D. 10 W. Allis Chalmer Fractor No. 84,000 g24 1,100 776

9643 with Blawknox Scraper 8 cu. vd,

5- H.D. 10 W. Allis Chalmer Tractor No. 84,000 g6o 2,400 1,448
9644 with 8 cu. yd. Onion Scraper at-
tached. 5777

AVERAGE=1155,4 hrs.

6. D.7 Tractor with Bull- Dozer . . 33,000 ..

V. Road Rollers
1. 10 ton A B. Roller No. ING D, 209 31,000 1,304 2,200 8g6
2. 10 ton A B. Roller No. ING D, 313 31,000 632 1,200 568
1,936 3.400

AVP.RAGE;QGS hrg,
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No. 62 1—cantd.

10

Rs. 38/8/- per solid unit

Rs. 36;7/- per solid unit

Rs. of5/- per solid unit

Rs. 37/8/- per solid unit

Rs. 18/9/- per solid unit

R s. 15 per unit

Rs. 10/8}- per solid unit

Rs., 4/3/- per solid unit

Scraping earth in stiff
clay and red earth
and  conveyance
with a lead of IM
4F and depositing
on the bank in thin
layers.

Scraping earth in stiff,
clay & red carth
and depositing on
bank with a lead
of IM.

Scraping earth in
S. B. C. & gravel
& conveying with
alead of 3 F. &
depositing on
banks in thin la-
yers.

Scraping carth in
hard gravel and
conveying  with
lead ot 14 to 2 F.
and depositing on
the banks in thin
layers.

Scraping earth in
S. B. C. and hard
red carth and con-
veying with a lead
of 3 to 6 furlongs
and dcpositing on
banks in thin la-
yers.

Bulldozing and de-
positing on banks
with a lead of aver-
age 1} furlongs in
S.B. C.

Rolling the earth
spread in layers.

Do.

About Rs.

to 140 if done

120 The machine was
lying sick.

by manual la-

bour &

About Rs.

carts,

120

to 140 if done
by manual la-
bour and carts.

Rs. 79 per unit.

Rs. -73/4/-
unit -

per Machine s sick

Rs. 73/4f- per Sick, repairs to steer-

unit.

ing and clutch} etc.

Rs. 48 per unin

Rs. 16 per unit.

Rs. 16 per unit.
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STATEMENT
1 2 3 4 5 6
V1. Air Compressors
1. soo cu. ft. Compressor {new) . . 50,000 170 184 14
2. 210 cu. ft. Compressor . . . 33,000 888 2,000 E,I12

1,058 2,184
AVERAGE =529 hrs.
VII. Stone Crushers
1. Petrol Crusher No. E/M 8gog . . 5,000 1,476 4,600 8,124

2. Diesel Crusher No. 3736D . . . 5,000 649
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No. 6-2-1—concld.

10

Rs. 11/1/- per hour . « Used for driling No information
operations for tun- is available.
nel works,

Rs, 43/ per hour . Used for vibrating Do.
congrete and
foundation and ex-
cavation in rocks
etc.

Rs. 13/4f- per unit . Crushing 4" to 6" Rs. 45 per unit,
rubble into metal
size 13" to 2" and
below.

Rs. 11/12/- per unit . Do. Rs. 45 per unit. Complete details are
. not available re-
garding hours of

work.

299



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
T.B.P.
Data for Cost Estimating
(Cost per
Type of equipment Make, model Fuel gallons per Oil, grease Opcrator
and size operating hour and  and waste  wages
issuc rate for fuel including per ope-
servicing rating
labour hour
per operat-
ing hour
{Rs.) (Rs.)
H 2 3 4 3
L. Excavating machi- (g) Lima Model H. 5.D. Qil 3.5 Gal.
nery. 1201 Excavator lons @ Rs. 1/8/-
No. 5245. perGal.=Rs. 5/4f-. 2 9 0 114 ©
{5) Marion Excavator H.S.D. Qil 2.4 Gals,
with caterpillar D. @ Rs. 1/8/- Gallon=
17,000  Engine, 3/10/-. 1 o o ottt 6
Type 93-M Exca-
vator No, gby5.
(¢} P. & H.655-BEx- H.5.D. Oil 2} Gal-
cavator 13152. lons @ Rs. 1/8/-
per Gal.=3g/12/-. 2 § 6 1 6 o
II. Scrapers Motorised D.W. 10 Tractor H.S.D. Oil 31 Gal-
with No. 10 Scraper  lons @ Rs. 1/8)-
Combination+D. 6 per Gal. = 4/14/-
Pusher 1/2 No. 15Gal.l H.5. D. 212 0 1 4 o
Oil per hour=
Rs. 2/B/-for {No. o014 0 o010 ©
1/41-
III. Tractors (Crawler () D.7 Tractor with H.S.D. Oil 2.2 Gal-
Type). Dozing  Attach- Iens fhr. @ Rs.
m s, 1/8]- per Gal.=
Rs. 3/5)-. 014 0 1 4 O
(6} D.7 Tractor with H.5.D.Oil 2 Gallons
craper  attach- hr. @ Rs. 1/8/- per
ment. Gal. =4/2/-. 1. g 0 1 4 ©
IV. Transporting  or (g) Caterpillar D. W. 2 Gal. H.S.D. Oil
hauling machin- 10 Tractor with fbr. @ Rs. 1/8)-
ery No. 10 Wagon 8.9/ per Gal.= Rs, 4 0 3 2 0
T4 o yd 3i--
capacity.
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MNo. 6-2-2

CANALS

of Machinery (Actuals)
operating Hour)

Auxiliary Repair Tyres, Sundries Total
personnel parts tubes & and Misc. cost per Remarks
{(wages (Spare Parts flaps  {Cost per ope- operating
per operat- Cost per  (Cost per rating hour} hour
ing hour} operating  operating
hour) hour)
(Rs.) {Rs.) (Rs.) (Rs.) (Rs.)
6 b 8 9 10 11
1 o o o 8 o o1 0 11 4
o 5 0 0 1 0 .. o o b 5 12
1 1 © o 5 0 . o o 6 8 15
I g o o 8 o 3 9 0 o 1 o 1. g
0 4 © o 4 © 3 4
010 O 1 3 0 7 4
¢ 8 o o0 0 o0 014 © o 1 0 g 0
014 O 1 3 © 114 © o 3 o 1mn 8
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT

(&) Euclid Bottom H.5.D. Oil @ 1.5

Dumps 25 F.D.D.f Gal. @ Rs. 1/8/-

58-W.  13/14-cu.  per Gal.=Rs. o 7 o 1 5 o0
yd. capacity. 2[4/~

(¢) Euclid Rear H.S.D. Cil 1.7 Gal.
Dump g.7/11.4 jhr.@ Rs. 1/8[-
cu.vd. capacity Mo- per Gal.
del B-5 F.D. 2/9f- . . . o080 1 90

(d) Tourna Rocker 7 H.S8.D. Qil 1.7 Gal-
cu. yd. g Tons G.  lons @ Rs. (,'8[—
MB8T.D.Roadster  per Gal.=
E. g Rocker. 2/gf- . . . o096 1 56

{#) A.B. 4% cu. yd. H.8.D.OQilo.4 Gal
Shuttle Dumpers {hr. @ Rs. 1/8f- =
with 4 A.J. Dor- Re.-/gj6 . . o1 6 o110 6
man Diesel Engine.

(/) Balmer Lawric H.S.D. Oil 0.5 Gal.
Dumpers Type BD fhr. @ Rs. 18-
DA. with perkins =Re. -[12/- .¢ 013 0 o011 B
Diesel Engine.
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No 6-2-2—contd.

10

11

12

2

9
o o 2
o o 1
] o 1
o o 2
o o 0

10

12
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
Data for Cost Estimating
{Cost per
MYSORE/
“HEAD
Qil grease
and waste
Fuel gallons per ope- including  Operator
Type of Equipment Make, model rating hour and issue ~ servicing  wages per
and size rate for fuel labour  operating
per ope- hour
rating
hour
(Rs.} {Rs.) (Rs.)
1 2 3 4 5
D. 7 Tractor Bull-Dozer () Caterpillar Ameri- 2-14-0 840 (Gallons o010 o 1 o0 o
can Car Foundry H. S. D. Oil @
Co., Diesel Run 1-7-0 per gallon
petrol Starter, and 4 gallons pe-
ol @ Rs. 3-2-0
—Rs. 1220 for 426
hours. i.e., 2 gals,
H.8.D. oil per
hour.)
(6) Massey Harris 4 2-140 (H.5.Dwil'4 o 6 3 o 7 3
wheeled Tractor miles per gal_ and
Perkins Diesel, §M.P. H. @ Rs.
1-7-0 per gallon. )
Lima G. M. Engine Model No. 3055C 2-2-0(H.S.D.oill@ o 7 0 110 O
Diesel. Built by Lima Lo-  1-8-0 per gal. 200
comotive Works  gallons for 140 hrs.
Engine Shovel and i.¢., 1.4 galsfhour.)
Crane Division 62
H. P. Capacity of
Bucket 3/4 cu. yd.
Koehring Dumper G. U. 8. A, Model 471 1-13-0 {0.g gal. 8
M. Enginc. D esel R.C. 4. 4 aom'(@grgq.op;;r ° R
Driven 4 Cylinders 30 Gallon H. S. D.
H.P. Qil 1-5-0 COil @
7-8-0 per gal. 13
gals. for 197 hours
= o-7-1t{hour =
I-50 4+ o-7-11=
1-t2-11 or Ras,
1-13-0.)
Muir Hill Dumper, pe- g0 H.P. 2-4-0 (Petroi @320 o 4 6 o015 6

trol Driven 30 H. P.
Bucket 30 Cu. ft.

Fordson Engine.

per gal on 106-12
gallons for 148-1f2
hrs. = g32-12-10
for 14.8-1,'2 hours
=2-4-0 per hour
t.e., 0.9 ga_l‘
hours,)
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No. 6-2:2—coacld.
of Machinery (Actuals)

Operating Hour)

ANDHRA SIDE
WORKS?

Auxiliary Repair Tyres, Sundries Total cost

personnel arts tubes & and misc-  per opera-

wages per pare flaps ellaneous ting hour Remarks
operating parts {Cost {Cost per {Cost per

hour per oprea-  operating operating

ting hour)} hour} hour)
(Rs.) (Rs.) (Rs.} (Rs.) (Rs.)
8 7 8 9 10 11

0 4 © 4 5 © . o 8 o 9 g o

o 6 o 0 4 © 013 4 o 1 2 5 4 ©

0 7 0 3 4 0 o 8 o 8 6 o

0 8 o o 6 o 2 0 o o 8 o 6 g o

o 7 0 o1z © 1 8 o o 7 0 610 o
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
MYSORE
Tungabhadra Project—Percentage Utilisation of

Life period in terms
of working hrs. ado-

‘Sl Type of Equipment Num- Make, Model and Size pted for calcuiating
No. ’ bers depreciation
I 2 3 4 b
I Excavators . . . 1 Limarzo1 Type Excavator 24,000
No. 5244.
1 Lima 1201 Type Excavator 24,000
No. 5245.
Marion Excavator Type 18,000
93-M (with boom length
8o/) No. Bgys.
1 Marion Excavator Type 18,000
with boom length %o/,
No. g675.
1 P. & H. Excavator Model 18,000
6558 No. 13151. .
H P. & H. Excavator Model 18,000
655B No. 13152.
1 P. & H, Excavator Model 10,000
255A No. 12108.
1 P. & . Excavator Model 10,000
No. 12106.
11 Scrapers . . . D. W. 10 Tractor with No. 12,000

1o Scraper combination
Motorised 1. V. 1130,

LV, 1294 . . 12,000
Letourneau Scraper 8 cu. vd.
L.S.]J. 24,000
L 5] 24,000
L.S.J. 24,000
Onion Scraper 8 cu. yd. Model

E. K. 9.

i) 24,000
(#) . 24,000
Caterpillar Scraper 8 cu, yd.

Model No. 70 24,000
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No. 623
ANDHRA SIDE
-Equipment—“CANALS"
Theoretical working Actual working Remarks explaining difference  between
hrs. for plant that could  hrs. put in up 1o actual working hours {col. 6) and Maxi-
bave been possible  30-4-1953 nearest to mum  possible working hours
up to 30-4-1953 100 working hours. {col. 5)
7,200 Machine could not do full work due 1o

4,700
(from log books)

6,400 4,000
(from log hooks)
7,400 2,500
(from hour meter)
£,200 g50
7,500 3,500
7,600 2,000
10,800 2,400
10,400 2,700
7,800 3,600
(from hour meter)
6,000 3,400
(from hour meter)
3,400 2,500
3400 2,500
6,800 4,500
5,200 4,200
4,800 2,800
10,400 6,000

slushy condition of ground, snapping of
bucket and boom ropes propel chain and
decarbonizing and repairs to jackshaft.

Engine went out of order in the initial
stages during trial run by firm’s represen-
tative, due to damage to radiator and buffer
spring in the shovel boom, snapping of
propel chains and due to shifting from
place to place.

Slushy conditions, Engine trouble, idie
for want of dumptors, winch trouble and
due to intermittent work as a crane.

Main Clutch bearing failed.

Time lost in transit due to shifting from
place to place.

Damage to boom and front end due 10
accident.

Sick for a long time for want of spares.

Do.

Repairs to bowl—no pushing unit for a long
time—hard soils—wan1 of tyres,

Hard soils—want of tyres and piston and
Engine replacements.

For want of continmous work and tractors

not being readily available and pericdical
slushy condition of soil due to rains,

Non-availability of Tyres.

Failure of shroud bearing, non-availability of
blades,

21—1. G W. & P. C. 57,
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
1 2 3 4 3
1l Tractors (A. Crawler Type) .. - D 'L.wz;r;im z;;'fgxdg.-:gg atlach- 10,000
3-T. 8515 10,000
3-T. 9961 10,000
3-T. 13582 10,000
g-T. 13583 10,000
3-T. 13584 10,000
3-T. 13585 10,000
3-T. 13586 10,000
. 3-T. 13587 10,000

D, 7. Traster without dozing atiachment.

3-T. 18427 10,000
3-T. 20034 10,000
3-T. 20035 10,000
3-T. 20899 10,000

D. 8 Tractor 5. No. 8 R.

3802 10,000
D. 6. Tractor with dozing  altachment.
8. U. 28g0 10,000
8. U, 28g9 10,000

David Brown Crop Masler.
Tractors (B. Whee Type) No. 13754 10,000

MeCormick Tracter W.D.g.
M.DB. 1134 3,000

M.D.B. 1006 10,000
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No. 62 3—contd.

6 7 8
10,000 3,500 Due to greater attention required machine
{from hour meter} being old.
10,000 3,100 Due to work in sandy reaches  sprockets
(from hour meter) and track pins and bushes worn out rapidly
and they could not be readily replaced.
10,000 4,800 Sick for a long time for want of tracks.
(from hour meter)
5,200 3,900 Time lost in servicing and minor repairs.
{from hour meter)
5,200 4100 Do.
{from hour meter)
5,200 3,900 De.
(from hour meter)
5,000 4,100 Do.
(frem hour meter)
5,000 4,000 Do.
(from hour meter)
5,000 4,760 Do.
(from hour meter)
2,200 2,000 e
(from hour meter)
goo goo Excess is due to working in twe shifts,
(from hour meter)
1,100 1,100 Do.
(from hour meter)
300 300 Do.
(from hour meter)
1,800 1,100 Idle for want of P.C.U. and draw bar bracket.
{from hour meter) ‘
6,800 2,400 No regular work—Old winch requires
(from hour meter) constant repairs—dozing attachment receiv-
ed late—worked only for hauling sheeps-
foot roller.
6,000 3,800 ‘Worked as a pusher for two motorised scrapers,
(from hour meter) pushing attachment has to be improvised.
3,000 1,100 No regular work. Worked as scarificr when-
(from hour meter) ever required.
7,600 3,000 Being a hauling unit used only whenever
(from log books) required.
7,600 Do.

3,000
(from log books)
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STATEMENT
1 2 3 4 5
Transporting or Hauling ..  Caterpillar D.W.10Tractor
rg'rllaghincr%. with No..10 Wagon 8.9/14
’ cu. yd. capacity.
IV. 1450 10,000
LV. 1451 10,000
LV. 1456 10,000
LV. 1627 70,000
D.W.10 Tractor with Wagon
1 No. 2186. 10,000
Euclid Bottom Dumps 25 12,000
F.D.T. 13314 cu. yd. 58
W 6oi18.
58 W. 6org 12,000

Euclid Rear Dump  g.4/ 12,000
11.4 Model B. 5 F.D,

Tournz Rocker 7 cu. yd.
G. M. 8 T. D. Roadster

E.g Rocker,
TR, 2214E. g 10,000
T.R. 2215E. g 10,000
T. R. 2216E. g 10,000
T.R. 2217E. ¢ 10,000
T.R.2218E. g 10,000

Aveling Barford 43 cu, yd.
Shuttle.| Dumpers with 4
A. J. Dorman  Desel

Engine.
5.A. oo379 10,000
ooz80 10,000
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No. 6-2-3—contd.

6 7 8
5,400 1,200 Initial stages—Idle for want of work. Idle
{from hour meter for want of tyres and replacement of
°p
reading) pistons.
5,400 2,000 For want of work in initial stages. Idle for
(from hour meter want of steering seal and pistons.
reading)
5,400 2,700
(from hour meter Do.
reading)
4,800 4,100 1dle for want of replacement of piston.
{from hour meter
reading)
6oo 300 Being old, gave constant trouble (Stecring
(from hour meter column seal, brake system).
reading)
5,000 3,900 Time lost in servicing, replacement of
(from log books) clutch bearings, injector.
5,300 5300 .. No major repairs—werked extra hours for
{from log books) urgent works.
3,800 3,800 Do.
(from log buoks)
5,000 1,900 Constant electrical and clutch troubles.
(from log books)
5,000 2,100 Do.
5,000 2,200 Pe.
5,000 2,600 Do.
4,200 3,200 Do.
10,000 6,900 Idle for want of tyres, injectors. Constant
breaking of clutch bolts.
10,000 7,500 Do.
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STATEMENT
1 2 3 4 3
00381 10,000
00382 10,000
o383 10,000
00384 10,000
00385 10,000
00407 10,000
oogo8 ' 10,000
Baimer Lawrie Dumpers
Type BLD.A., with
Perkins Diesel Engine
(1) 1003 10,000
(2) 1004 £0,000
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No. 6-2'3—contd.

6 i 8
10,000 7,000 " Idle for want of tyres, injectors, Constant
breaking of clutch bolts.

10,000 6,500 Do.

10,000 7,400 Do.

10,000 6,400 Do,

16,000 7,200 Do.

10,000 4,900 - Do.

10,000 5,200 - Do.

2,200 ) 250 Premature failure of transmission housing
and engine {ronmt support brackets.

2,200 : 280 Non-availability of spares.
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STATEMENT
MYSORE/

Tungabhadra Project Headworks—

Life period in
terms of workin

SL. No. Type of Equipment  Numbers Make, Mode! hours adapted for
and Size calculating deprecia-
tion.
1 2 3 4 3
I. Shovels . . 1 Lima Shovel Cum Drag- 10,000
line.
2. Tractors . 2z (a) D. 7. Caterpillar Tractor 10,000
with bulldozing attachment.
() Massey Harris 744 D 10,000
Perkins Diesel.
3. Dumpers . . 11 {a) Koehring & Cc. fitted 10,000
with 4 Cvcle Engineso {each)
1. H. C.=4 Nos.
(6) Muir Hill g0 H. P. 10,000
Petrol driven=1% Naos. (cach)
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No. §-2-3—contd.
ANDHRA SIDE

Percentage Utilisation of Equipment

Head works

Theoretical working
hours for plant that
could have been
possible up to

Actual working
hours put in up
to 30-6-1953 nearest

to 100 werking

Remarks  explaining difference between
actual working hours (col. 6) and maxi-
mum possible working hours (col. 5)

30-6-1953 hours

6 2 8

8,400 . 3,500 The difference was mainly due tothe conver-
sion of the old  umserviceable petrol
engine to diesel engine during 11/51 and
2f52 and also due to breakdown now
and then.

8,400 6,600 The machinery has been ccmpletely re-
conditioned during the idle hours. Idle
due to repairs.

5,200 3,500

8,600 " 7,600 The machines were idle for servicing and

(each) {each) repairs.

7,800 4,200 Do.

(cach) reach)
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STATEMENT WNo. 6:2.4
Tungabhadra Project Hydrabad

Capital Equipment and its Utilisation

% gD
§l. Type of E‘E ‘5 Make and Model or Sizee Month &  Year Month &  Year Total Purchase Whether  ac=  Ordercd through
No, Hquipment's & & Nos. in  ench of Purchase fist put into opcs Price uired new or
d;a o vativn rom disposal
A _
1oz 3 4 5 6 7 8 @ 9
1. Motor 7 Laplant Choate Motor January 1949 3 Nos. Scp. 49 5 Nos.}1,30,000 New Supplied through
Scraper Scraper 15 to 17°§ cu. Overseas Trad-
ds. capacity with Buda ing Company.
uper  Charged] ;Dicscl g Nos..Aug. "49 Approximate
LEngine. Onc @ t,00,000
{approximatce)
One on loan from
GNCP.
8 Supcr “C” Tournapulls of 1949 .6 Nos. Pul In com- Disposal Do.

12/15 cu. yds. capacity
with  cummins  Diesel
Engincs,

These machines are

1 Model “C” Tournapull
transferred  from

Raoadster C. 12 1o t5 cu.

mission in 1951.

Not known., In-
formation await«

6 Nos. @ 1,50,000
0.5.f

yds. capacity with cum- GNCP. Kaddam ed; working
mins Engincs. & information and since  January
History sheets are 1053 in  this
being awaited. project.
1 Model “D” Tournapull 1.*C" Roadster
Scraper 5 to B cu, vds, 1 “D” Roadster .
with cummins Dicsel 5-LPC, Scraper.

Engine.

Reccived  from
G.N.C. TPro-
Jject in working
condition.
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2. Tractor q QCaterpillar Tractor Company
Bull-Dozer manufacture Tractor
‘Bulldozer of the following.

D—q Tractor z 1945 1045 20,977 {0.S) Received from Overseas Trad-
B-—§ Tractor 2 April 1947 April 1949 2 Nos. @ 50,543 each P.W.D. Work- ing Company,
D—7 Tractor 2 April 1947 April 1949 2 Nos. @ 84,300 cach  shops ' Bombay.
D—8 Tractor 3 Feb. 1947 Feb. 1949 3 Nos. @ 96,000 each
fitted into caterpillar En~ - ‘
gines,

Tractor 5 Letourncau Manufactured 3 Nos. Oct. ’50 Oct. '50 3 Nos. @ New Mfs. William

Bull-Dozer Super ¥C" Tourpadozer 1 No. Nov, ’50 Nov, ’s0 Rs. 1,38,239 Jacks and
equipped with Rubber 1 No. May ’52 May '52 Company Lad.
Tyres - and  Bulldozer
Blades.
4 Nos, equipped with Buda 13-5-1952 13-5-1952 1,49,885 New Do.

Dicsel Engine, 1 No.
equipped with General
Motors Engine and Tor-
gue Converter. 11-6-1952 11-6-1g51 1,41,885 New Do.

3. Cranes 2 Caterpillar D—7. Tractor January 1948 1948 - New Unserviceable.
with  Trackson Pipe
Layer'attachment 2 Nos.
with “CAT" engine,

3 Super Jones Cranc Fitted 1. 8-10-46 Octoher '46 04,367 for three New Y. K. & L.
with Ruston Engine g 2.8-10-46 Do. Stcel  Tomt-
Nos. . 3. 8-10-46 Do. erss Enginecer-
; . v ' ing Ltd.
4+ Dragline 2 Dragline, Excavator, speed 1. Nov. 49 Feb..1950. The se-
* Crane manufactured by cond machine is 2 Nos. @ New Ms. Jari & Co.,
Manitowac Dragline Co. being assembled. Rs. 2,18,260 each. New Delhi.

Equipped with Buda
Dicsel Engine.

Bucyrus Erie Shovel with Aug. 1950 Scp. 1950 17,5006 L.G.* Disposa Central Stores
clamshell attachments
equipped with Chrysler
Engine.

5. Shovels

»
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STATEMENT No, 6:2'9—contd,

pressors 3t5 cu. ft. capa-
city driven by Caterpiliar
Dicsel Engine.

1 Gardner Denver Portable
Air Compressors g15 cu.ft.
capacity driven by Cater-
pillar Diesel Engine.

g G.P.T. Portable Type Air
Compressors 210 cu.
capacity driven by Cater-
pillar Diesel Engine.

1 JAEGER  Portable Air
Compressor 210 cu.  ft.
capacity driven by Cater-
pillar Diesel Engine,

June 50 June 'so

5 Nos. in March 1948 e
4 Nos. in 1947

January 1949 January 1949

Rs. 46,000 O. 8.1

2 Nos. 24,500
4 Nos. 22,500
g Nos. 23,500

L)

3 4 5 G 7 8 9
Dumpers 3o Muir Hill Dumpers 3 cu. 1946 1947 14,184 each Only cight mach- Boydell & Co.,
ds. capacity fitted with ines have been Manchester.
Fordson Petrol Engines. on work from
the beginning.
Air Com- 2 Consolidated  Pneumatic One reeeived during 1947 15,850 1.G.* New
pressors Tool Co. Stationary type  the year 1347_(May }
Air Compressors 8o H.P. The sccond in the Dec. 1950
Eleetric Motor through year 1950 (Oct.) 32,800 L.G.* New
V. Belts—capacity 5,000
cu. ft.
1 Stationary Air Compressors 1947 1947 6,800 I.G.¥ New
C.P.'T, Make driven by .
6o H.P. Eleciric Motor.
2 C.P.T. Portable Air Com- January 1949 January 1949 New

Received [rom
Manair Pro-
Jject as good as
new.

Received  from
Investigation
Circle as good
as ncw,

* J.G.—India Govt. Currcncy.
t ©O.8..—Osmania Currency.
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STATEMENT No. §:2.5
Data for Cost Estimating of Machinery

Sl.  Type of Equipment| Make, Fucl Qil, grease Operator  Auxiliary Repair Tyres,  Sundries & Total cost
No. Model and Size gls. per & waste wages per  personnel  parts, tubes miscellanc- Deprecia- Interest per operat-
operating including operating wages per  spare parts, and flaps, ous, cost per  tion ing heur
hr. and  servicing  hour operating  cost per cost per  operating 1.G. Re.
issue labours hour operaling  operating  hour
rates for operat- hour hour
for fucl ing hour
1 2 3 4 5 . 6 7 8 g 10 1§ 12
1. Laplant Choate . . . B 3 0 =214 0 0 g o0 2 4 0 411 9 7100 ,3 36 9 72 6 3 3 6 42 2 3
2. Tournapull . . 512 0 2 0 O O g o0 112 O 411 9 7 o o 3 3 6 9 7 6 3 3 6 g711 9
3. Tournadozer . . . 8 2 0 2 2 0 09 4 2 40 613 07 00 4 2 0 1310 0 4 2 0 48112 o
4. Dragline 8 5 0 214 0o o010 0 212 0 10 4 6 5 3 o0 10 4 6 5 2 3 45 7 3
5. Motor grader 2 40 1t Bo 09o0 2 40 2 4 039340 1 8g 48801 8¢9 1910 6
6. Muirhill Dumper 2 2 0 1 Bo o070 o846 o5 501100 0400 01010 0 40 611 g
7. b—8 -, . 3 g o 1 40 090 2 2 0 4 2 O 2 0 6 4 2 o 2 1 0o 1513 6
8. D—y . 2 6 3 132 0 09go0o 2 2 ¢ 3906 1i2 g 3 g 6 112 g 17 © 9
g D—6 . 2 1 0o I 2 0 09 o0 2 2 0 3§ 1 3 1 g o 31 3 1849 15 2 3
0. D—g . . . . . I 2 0o ©012 0 0 g 0 I1I2Z 0 I g O o12 6 1 g o o12 6 814 o
11. 310 cu. {t. Compressor Portahle 3 6 0o 1 40 09 0 I 00 2 4 0O 1 1 ¢ 2 4 0 1 2 0 1214 9
12, 21ocu. fi. Do, . . . 2 40 1 2 0 0go o150 160 o11 o0 1 6 o oIl o 9 0 o©
13- 5090 cu. fi. Stationary . 6 4 0 o100 09 o0 o013 6 115 0 015 0o 115 o o015 6 14 1 0O
14, 21ocu.ft. Do. . . . 410 ¢ 010 0 0 9 o 013 6 o013 3 o 6 6 o013 3 06 9 9 2 3

Notes:
(1) The figures given under column 7 of this statement are based on the purchase price of the machine less the value of the original tyrc
repairs and sparcs are estimated as 109 of the average yearly invesument.

{2) Golwmn No. 7 : Under this column the extra cost that would be incurred towatus the heavy special repairs to be carried out to the machines |

of the half of their cstimated life period. In the case of Dragline, Track type Caterpillar, Bulldozers and Compressors whose life is taken as 10 years, repairs
have to be carried out two times i.e., one after 5 years and the other after 74 years and cach reconditioning will cost about 25% of the total investment
towards the cost of the machine,

(3) Column No. 8 : This figurc is arrived at by dividing the total value of the tyre replacement by the cstimated life of the tyre which under
the existing working condition here is taken as 2,000 working hours,

(4) Column No. 10 : The hourly depreciation charge is the Book value of the machine less the value of the original tyres divided by the entire
depreciation period in hours,

(5) Column Ne. 11 : Interest at 5% on the Capital Cost.
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STATEMENT No. 6°2-5—contd.

Data for Cost of Machinery {Actual)

St, Type of Equipment{ Make, Fuel Oil, grease Operator  Auxiliary Repair parts Tyres,  Sundries & Total cost

. No. Mu(l:r{ nnd Size gls. per & waste  wages per personnel spare parts, tubes and  miscellan- Dcprccia- Interest per operat-
operating  including  operating  wages per  cost per flaps, cost  cous cost ing hour
hr. & issue servicing hour operating  operaling  per opurat- per operal-
rates for  labours hour hour ing hour  ing hour
fuel for
operating
hours

X .2 3 4 5 6 7 8 9 12

t. - Laplant Choate . 8 30 2140 090 2 40 67 0 6 70 1214 0 3 3 6 4214 o©

2. Tournapull . . . . R12 ¢ 2 00 o0 go 112 0 6 70 6 %0 1214 o 3 3 6 g9 o o©

5. . Tournadozer . . . . 8 2 0 2 2 0 09go 2 40 8 4 0 B 4 0 i6 8 o 4 2 0 51 0 o

4. - Dragline . . . 8 5 0 214 0 010 0 212 0 10 4 © 10 4 6 5 2 3 40 4 6

g. Motor grader . . . 2 40 1 80 090 2 g o 31 0o 3 1 3 2 6 1 B g 1g10 G

+ Muirhill Dumper . . . 2 2 0 1 80 o070 o 6 o 8 o o 8 o o 3 040 6 9 o

7. D—8 . . . . § g0 1 40 090 2 2 06 4 2 0 2 0 2 1 0 1713 ¢

8 D—y .. . . . . 263 130 0ogo 22 0 396 9 6 112 g 1513 o
9. D—6 . . . . 2 1 0o I 2 0 © 90 2 2 0 3 1 3 1 31 89 13 7 0
10. D—y 1 2 0 012 0 o0 g ©0 112 0 1 9 O g o o12 6 715 o
11. §10 cu. R. Comprcssor l’ornblc 3 6o 1 40 090 1 00 2 4 0 4 © 1 2 0 1113 o
12. 2ocu. fi., Do. . . . 2 40 I 2 0 09go o015 ¢ 1 06 o0 6 oonn o 8 5 0
13. goocu. ft. Do, . . . 6 4 06 0100 09 o o013 6 115 0 15 o o015 6 13 1 o
4. Do, Stationary 4106 0 o100 o o0 9 o o013 6 o013 3§ 13 3 o 6 g 81t 6

.

Notes:

(1) Column No. %7 : Rcpair parts and spare parts cost per operating hour in this case is 109 of the average ycarly investment.
(2) Column No. 8 : In this casc also the tyre replacement and repairs cost is taken as 10%, of the average yearly investment,
{(2) Column No. 10 : The hourly depreciation in this case is calculated on the Book value of the entire machine without t.lccluctmg

original tyres.

{4) Column No. 11 : Interest on Capital at §%.

the value of
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APPENDIX 63
Gangapur Project (Bombay State)

This is an earthen dam being constructed across the river Godavari, B
miles to the west of Nasik. The total quantity of earthwork involved is 158

m, cu. ft. of which 10 m. cu. ft. was excavation for foundation above water
table and 2'3 m. cu. ft. below water table. The dam was estimated as per

1948 project to cost Rs. 2-35 crores. The 1953 Revised Project amounts to
Rs. 2°3 crores. The increase in the cost is due to the increase in prices conse-
quent to the devaluation and the Korean War; there is no increase in thée
scope of the project.

The estimated provision for the main sub-heads according to the 1953
Project Estimate provision is as under:

Rs. (lakhs)

(2} Preliminary expenses . . . . . . 0.6z

(b) Lands ., . . . . . . . . 20.50

(c) Works . . . . . . . . . 178.22

{d) Buildings . . . . . . . . 12.25

{0} Miscellanecus - . . . . . . 3.62

(p) Maintenance . . . . . . . 3-55

(v) Special T. & P. . . . . . . . 1.7t

Torar . . . 230.47

Deduct receipts and recoveries . . - . . . 7.00

BALANCE . . . 223 .47

Add overhead charges (Actuals) . . . . . . 26.51%

ToraL . . . 249.98

Say . . . £50.00

Add Special T. & P. carth-moving equipment . . . . 59.78
Deduct depreciation of Special T. & P. earth-moving

equipment used on work . . . - . . 33.09

Deduct anticipated salvage value . . . . . 26.69

Granp TotAL . '250.00

The proiect is managed by an Executive Engineer responsible to a Superin-
tending Engineer and Chief Engineer. The project organisation and the pay
scales are given in Statement Nos. 6.3.1 & 1A respectively.

The project and ihe working drawings are prepared in the office of the
Executive Engineer, Post-audit system of accounts is maintained with three
Divisional Acountants. Normal P. W. D. account procedures are followed.

*Tt is understood that the Government has instructed that this figure should be revised to
mormal pre rala charges in the State which is nearly 30.5%.
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The work is done in two shifts, from 5 4. v to 1.30 p. M. and 1.30 .M. to
1¢ e A third shift from 10 pM. to 5 a.M. does the maintenance o§ machines,
During not weather, the operation also is carried out for three shifts,

Earthwork is closed for 58 days on average due to rains; only Sundays
are observed as non-working days., The average weighted 1ift and lead were
as under: )

Afaterials Lead Lift
Pervious and impervious fills. 4,000 [t. approx, 45 ft. approx.

The entire work is being executed by earth-moving machinery, _except
about 10 per cent of rock excavation for foundation. The rock blankets is done
entirely by manual labour.

The estimates are based on the rates analysed on the basis of .cost of
owing and operating the equipment. The list of equipment is given in State-
ment Nos. 6.3.2 & 2.A.

The machinery cost account is maintained in sub-groups of eguipment
comprising the following:
1. Scrapers—17 Nos.— A all of the same make.
2 Tourna Trailers and Excavators—The cost is maintained co-jointly for
) § Tourna Trailers, 3 Excavators and 3 Euclid Dumpers.
5. Tractors—The cost is maintained in a group comprising D-7 and D-8
tréctors, TD. 24, and 2 Nos. Tourna Dozers,
4 Air Compressors, comprising of 315, 210, 105 cfm. compressors.

The cos.t of individual sub-groups is, therefore, not specific except for the
sub-group of scrapers. The figures given by the project for the estimated and
actual cost of operating the equipment are given in Statement Nos. 633 &
3.A.

The equipment is purchased under SpLT. & P. earth-moving machinery
which is operated as ‘Capital Cost Suspense Account’. Depreciation is charged
depending upon the plant hour utilisation at the rates mentioned in Statement
No. 6.3.2.

Plant -hour is defined as the effective hours recorded on meters where
these are working, Where there are no meters, effective hours are based on
the work done during the gross working hours taking the load factor into
consideration.

The accounts for running and major repair costs of the equipment are
also cperated as suspense accounts. The cost of plant hour is charged to the
work concerned through transfer entry orders every month,

The daily plant hours of various equipment are distributed to civil
items of the estimate. At the end of a menth, plant hour debits are raised
to various civil items through a form given as Statement No. 6.3.4.

Decimal classification system of account numbers is maintained both for
civil items as well as for machinery accounts, All “Distributive” accounts are
designated by a prefix S to distinguish them for final charges., A specimen
of account numbers is given in Statement No. 6.3.5.

About 85% of the total quantity of work was completed when we visited
the project.
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"I‘he impervious fill is made up of plastic clay having 2 borrow pit dry’
density of 75 to 35 lbs. per cft. and varying in moisture from 17 to 27 per

cent. In the fill the dry density varies from 100 to 116 lbs, per cft. with
optimum moisture varying from 15 to 22% 4 —2%. The previous fill is made

up of disintegrated basalt varying from big boulder to fine soil. The borrow pit
dry density varies from 110 to 117 1lbs, per cft. and is rolled to a dry density

of 120 to 140 Ibs. per cft. The natural moisture varies from 2 to 14%. The
bank is rolled at optimum moisture varying from 10 to 14%.

Both the soils are very hard and have to be rooted repeatedly before load-
ing with scrapers.

The rate structure is complete as far as the ownership and operating
cost of equipment are concerned. A large number of distributive accounts is
maintained to transfer the cost of all ancilliary services to earthwork. These
include haul roads, flooa lighting, workcharged and supervisory staff, trans-
port of supervisory staff, running the laboratory, running charges for watering
ete. The rate, however, does not include the cost of installing the Wwater supply
scheme for the fill, the labour hutments and amenities, preliminary investiga-
tions, maintenance of construction town, ete.

The rates of earthwork provided for in the revised estimate (based on
the actuals up to June 1952) are given in Sfatement No. 6.3.6.

The actual cost of earthwork based on data up to June 1953 is given
in Statement Nos. 6.3.7 and 7.A.

The lead and Jiff obtained during the period 1-4-53 to 20-10-53 is given in
Statement No. 6.3.8.

The items of component costs included in the rates are indicated in para

14-20.

Besides the earth-moving equipment listed in the Statement No. 6.3.2,
the following Spl. T. & P. (charged) is purchased, the cost thereof is not trans-
ferred to rates.

Cost in

Items Rs. lakhs

(a) Prime movers . . . . . . I'51
(b) Pumping equipment . . . . . . . 1°26
{c) Light vehicles . . . . . . . . 385
{(d) Construction plant {minor} . . . . . . o*70
(e) Hoisting and lifting equipment . . . . . 0725
{f) Compressed air equipment . . . . . . 0°51
(g) Forced grouting etc. . o6y
(b) Workshop machinery . . ; . . . . 0°94
- (i) Garage equipment . . . . a*25
(j) Machineshop crection o 20
{k} EL installation . . . . . . . 0°30
() Establishing Soil Mechanic Eab. . . . . . a-6o
{m) Minor tools . . . . . . . . . 0‘-9:6_.
ToraL . 11°04
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Staff

The organisation looking after the operation, maintenance and repairs
is given in Statement No. 6.3.9. The mechanical side of heavy equipment is
headed by a Plant Engineer. The operators are generally maintained per
machine per shift.

Stores

The requisitions for materials are originated at the level of foremen ot
overseers. They are checked by the Plant Engineer or the SD.0. regarding
the necessity. A contact is made with the store to find out whether the material
is.available in stock. If not, an indent is sent to the Executive Engineer for
procurement. In some cases, the S.D.0. in charge of stores calls for quotations
and submits them for approval of Executive Engineer and passing purchase
orders. For materials of technical specifications, the Plant Engineer calls for
quotations directly and submits the papers for issuing a purchase order to the
Executive Engineer. The Executive Engineer has a purchase branch in the
stores branch to deal with purchase orders.

Materials and spare parts are procured through one of the four channels
stated below:

(1) D. G. §. & D.—Free use is made of the rate contracts fixed by the
D. G. S. & D. where the Executive Engineer is nominated as direct
demanding officer, e.g., P. O. L.

(2) Director of Industries has fixed up rate contracts with firms whose
equipment is working at the dam for supply of spare parts. These are
operated upon directly. In addition, the Director of Industries

handles individual orders of large magnitude when urgent delivery
is not required.

(3) Petty Supply Contracts.—These are fixed directly by the Executive

Engineer for supply of hardware and automobile spare parts locally
available.

{4) For items not covered by the above, the Executive Engineer has

powers of purchase amounting to Rs. 20,000 for spare parts and
Rs. 25,000 for other materials per month. In addition, spare parts

worth Rs. 30,000 per month can be purchased with the prior
approval of the Superintending Engineer.

The time required by the Store Purchase Officer (Director of Industries,
Bombay) to process the order is, on an average, 2 months. Materials required

within about 3 months are handled under the local purchase powers of the
Executive Engineer.

It has been possible to keep the machines supplied with spares and

materials and reduce the sickness on account of the powers given for local
purchase.

The Store is divided into two parts: (i) spare parts ,and (ii) other materials.
The account of spare parts is maintained on (a) Card Index system for execu-
tive control, and (b) on Ledger for numerical and cost accounts. The account
of other materials is maintained on ledger both for executive control as weH
as for accounts. The spare parts are classified under minimum and maximum

balances., Items of usual requirements of materials are classified to indicate
minimum balances for re-order,
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Purchase orders are issued within a week of the receipt of the requisition
from the officers concerned where they can be placed against rate contracts.
Items requiring quotations take about a month,

The materials received are first taken to stock. The account is maintained
under ordinary system of stock maintenance in P, W. D.

The store is classified into the following sections :—

{1) Automobile spare parts.

(2) General T. & P.

(3) Disposal materials.

(4) Spare parts of earth-moving machinery.

(5) Hardware (Minor).

(6) Construction materials, e.g., cement, steel.

(M P. O. L.

The store has one S.D. O. and 5 Overseers, They maintain about 200 ledger
books and handle about 2,000 indents per month.

The materials are issued only as and when required; no store is main-
tained by other S.D.0s. The store alse handles all T, & P. accounts of all
the officers at the dam.

The account of the spare parts and materials is maintained by “Store
accounts No.” system of indentifying materials. This has helped quick and
accurate accounting of a large number of items.

The overhead charge of Re, 0-0-6 per rupee is levied to cover the hand-
ling and storage charges,

The value of the spare parts and other materials, which did not move
for one year, is as under;

Rs,
1. Autornobile spares . . . - . . . . 36,300
2. Spares of earth-moving machinery . . . . . 35,0%000
3. Hardware, metal and pipes . . . . . . 2,069,100
4. P. O, L. . - . . . . . . . 1,600
ToTaL . m

The value of the stock on hand is Rs. 19 lakhs of which spares is worth
Rs. 11 lakhs.

The Division also acts as a custodian of the spare parts Centrally held
for tractors and other equipment operating on the 4 major projects in the
State. A separate sub-division looks after the receipt, issue and custody -of the
spare parts. The value of these spares held is about Rs. 7 lakhs,
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STATEMENT No. §-3-1
Organisation of Gangapur Project
Nol Prinled.
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STATEMENT No. §-3-1A

Gangapur Storage Division .

Statement showing the pay scales of various officers and of other staff

Sl. Designation Pay Scales or Daily Remarks
No. i Wages
1. Deputy Engineer . 220—1i 5~~400—E.B.—20—7520—
E.B—a5—650.
2. Overseers . . . 8o0—5—100—8—140—E. B—
10—a220—E.B.—10—2%0.
3. Asstt. Plant Enginecer 205—15—250.
4. Foreman’ . . . 140—10—270.
5. Asstt. Foreman 70—3—85—4—105—5—145.
Daily Wages
6. Scraper Driver 1st class 6 to 7 per day.
7. Scraper Driver 2nd Class . 5 to 6 per day.
8. Scraper Driver grd Class 4 to 5 per day.
9. Grader Driver T . 4 to*6 per day.
Grader Driver IT . . 3} to 4 per day.
Grader Driver IIT . 2% to 34 per day.
10. Tourna Trailor Driver:
IInd Class . 4 to 5 per day.
IIIrd Class : . 3 to 4 per day.
11. Excavator Operator:
I Grade . . 610 7 per day.
. II. Grade 4 to 6 per day. -
III  Grade . 3 to 4 per day.
12. Tourna Dozer
Traxacavator & Tractor .
Operator Ist Grade . 5tob6 per day.
13. Tourna Trailor operator:
IInd Grade 5 to 6 per day.
I1Ird Grade . 4 10 5 per day.
14. Loader Driver:
Ist Grade: . 5 to 7 per day.
IInd Grade. 4 to 5 per day.
IiIrd Grade 3 to 4 per day.
15. Quarry Foreman I . 3 to 5 per day.
Do. II 2 to § per day.
16. Tools and Storcs Attendant 2 to 3 per day.
17. Trip Counter . . . 1} to 2 per day.
18. Timekeeper 3 per day.
1g. Fuel Oil man . 13 to 2} per day.
20. Greasers . 1} to 2% per day.
21, Trained Mazdoor 3% per day.
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STATEMENT No. 6:3.2
Gangapur Project
Capital Equipment

No. of
8. Type of machines Make and Model or Size Month & Year Month and Whether acquired
No. equipment on the and Nos. in each of purchase  Year first put Total purchase new or  from  Ordered through
praject inlo  operation price disposal
1 2 3 4 5 6 7 8 8
1 Motor 17 Super C Tournapulls t2f15 4 Nos, Nov, 40 Feb, 49 13 Nos, 16 Nos, New Directly from the
Scrapers cu. yd. capacity 13 Nos. 4 Nos. Apr. 49 May. 49 @Rs. 87,500 1 No. from Mahi firm ol Messrs,
with  cummins  dicsel 4 Nos. Nov. '49 Dec. ‘49 cach. Canals Project, William  Jacks,
engines. 4 with G, M. G714 Nos. Apr, "52 Apr, ‘52 4 Nos, as good as new Bombay.
series diesel engines. 1 No. August's2  Oct. 52 @Rs. 1,42,000
each,
a Motor Trai- 6 Super G Tournapulls with e 4" Nos, Feb. '49 Rs, 5,35,700 New Do.
lors. W 210 Trailors 13/17 cu. 2 Nos. May 49
yd. capacity, fitted with
cumming engincs,
g Demag 2 2§ cu. vd., capacity with 2 . May *51 Ras. 6,21,900 New Kamani Enginccr-
Excavators Dragline, 1 shove] and 1 Nov. 51 ing Corporation,
Drag shovel attachment.
4 LS 85 Ex- I 3/4 cu. yd. capacity shavel, . Feb. 50 Rs. 1,52,000 New Larsen & Toubro.
cavator Drag shovel and clamsheli
attachments,
5 Euclid Rear 3 BsFD gf11 cu. yd. capacity . June ’52 Rs. 4,50,500 New Blackwood Hodge.
Dumpers
6 Euclid Loader 1 Model 10 BV, 54" belt . Dec, 52 Rs. 2,77,200 New Do.
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7 Caterpillar
‘Tractors.

8 Caterpillar
Tractors.

g Traxcavator

10 Motor Grader

11 Tourna-
Dozer.

12 International
Tractors.

13 Drawn Scra-
pers.

14 Sheepsfoot
Rollers.

12

45

D8 size, two with Dozer
blades.

Dysize 4 with Dozer Blade

T4 Traxcavator fitted on a
Dy Tractor, 2% cu. yd.
capacity.

Caterpillar No. 112 with a
12" blade.

Super C with 180 H. P.
Buda Engine,

TD24 . .

Cat No, 8o with 17 cu. yd.
capactiy.

Each unit is of 4 Drums &
4’ dia, & 4’ long.

2-Feb. ':;g
1-May 49
2-June 49
2-July '49
1-Aug. ’49
2-Aug. ’50
1-May 52
1-Oct. 52
& one not
operated.

Feb, "49—1
May '4g—2

Junc ,49—‘ 1
Sep. 's0—1

Aug. 50

Oct. '49
Nov. 49

Apr. 52

R+, 8,43.800

{Total for

No. 7 & .8).

Rs. 1,198,900

Rs. 56,800
Rs. 2,00,100
Rs. 4,16,000
Rs. 42,500

Rs. 48,100

1 New
11 Old

"1 New
5 Ol

New

New
New
New
New

Twonew 2'5
Disposal.

One new & one
reconditioned.
Tarsen TFoubro,
One from Dise

posals.

One [rom a local
agent. Rest
from Casavan
Co., U1.5.A.

New.
reconditioned.
Larsen Toubro,
t from C. T, O.

]

2 from Casavan
Co., U. 8. A,

1 from local
agent.

From Larsen &
Toubro.

Do.

William Jacks &
Co., Lad.

Volkart Bros.
Larsen & Toubro.

William  Jacks &
Co., Ltd. Rest
from  Disposal,
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15 Rooters

16 Dise. Harrows

17 Drawn Grader

18 Air Comp-
ressors.

19 Tractair

20 Stone
Crushers.

2y Drill  Shar-
peners.

22 Wagon Drills

[

STATEMENT No 6-3-2A—comud.

5 One No. 28 Gaterpillar make

Two K-go LeTourncau
Twe RL-g Wooldridge

2 of 315 CFM ,
2 of 310 CFM

3 of 105 CFM
All LeRoi Make 105

L ¢Roi Make, 105 CI'M

Baxter 20"4-g" Jaw operat- .
ing with a set of gramu-
lator jaws 20" +5",

DS6, Wagner make

LeRoi Make

e 4 mmem e et t—§ ————— e

6
Ag—2
:.pg——z
49—1
H—1
's0—1
49

Gld

Old

New

New

New

New

New

One from Lar-
sen & Toubro.

Two from Wil
liam Jacks,

Two from B. K.
Khanna,

Translerred  from
Agricultural De-

artment.
Do.

B, K. Khanna
Delhi.
Do.
Marshall Sons.

Consolidated
Pneumatic Co.

B. K. Kkanna
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STATEMENT. No. 6:3-2A—contd.

Gangapur Project
Percentage Utilisation of Equipment

Life period  Theoretical
in terms of workinghrs.  Actual
working hours from plant working hrs. Remarks explaining difference  between
Type of machine Nos. Make, Model and Size adopted for that could putin upto actual working hours (Col. 6) and maximum
calculating have been go-6-1953 possible working hours (Col. 5)
depreciation possible up
to go-6-1953
t 2 3 4 5 6 7
)
Tournapulls with 13 Super C Tournapulls 12f15 10,000 cach 57,878 89,8¢6 { The difference in the hours of Col.
Scrapers. cu. yd. capacity. Nos. 5 & 6is duc (o all factors connce-
ted with the construction.
' Non-availability of spares, materials,
4 Australian LeTourncau make 10,000 ecach 14,511 10,475 non-availability of lights, working in
harder stuff like hard murum or in

Tournapull with scrapers
fitted with G. M. Engine
671 series.

a very wet soil will contribute for more

< break-downs. For first two years we had

not enough pullers nor trained personnel
and most of the work was in hard murum
unfavourable conditions like digging of
foundations contributed for morc
break-downs.

The above factors are applicable to
all types of machines.
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STATEMENT No 3-6.2A—concld.

LS 85

pers.

Traxcavator

Motor Grader

1 2 3 4 5 7
Tourna Trailors 6 LecTourncau make 1317 to,000 cach 82,226 29,106 Tourna-trailors could not be  extensively
cu, yd. capacity. used till December 1952 as there were
no suitable loading units.
Demag Excavators 2 Demoag 2} cu. yd, capacity 1,000 cach 14,756 B.357 Demag  excavators did not  give a satis-
factory and continuous service.
1 3/4 cu. yd. capacity to,000 each 11,116 8,223
Euclid Rear Dum- § B5FD gfrr cu. yd. capacity 10,000 each 14,756 7,391 These were not  extensively used until
December 1952 when the Loader was
put into operation.
Euclid Loader 1 10 BV Muodel 54° belt 10,000 each 1,750 1,275 It l})m started working only from Decemn=
er 1952,
Caterpillar Tractors 11 DB size, two with dozer blades *7,000 cach
1,20,672 56,947 '
1 D8 New Da. 10,000 cach Some reconditioned tractors did not
give satisfactory and continuous
5 D7 size, four with dozer blades #7000 cach service,
. : 74765 29,873
1 Dy size Do. 10,000 cach
1 Caterpillar make: 10,000 each 8,876 4,368 It did not give satisfactory and con-
tinuous scrvice.
t Caterpillar make No. 112 10,000 each 10,500 4,600 Do.
2 LeToyurncau make Super G 10,000 each 20,790 8,891 Do.

Tourna Dozer
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TD24 .4 International Harvestor Cor- 10,000 each 20,044 12,371 Do.
poration. s
Air compressors 7 LeRoi make 10,000 ecach 50,531 34,178 All units arc scarcely required at one

time,

. *Second hand.
Nore.—While calculating depreciation cost of tyres is not deducted.
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STATEMENT
Estimated Rates for Cost of

Oil, grease
and waste Operating
Types of Equipment Make, Fuel gls. inctuding wages per
Model and per operating  servicing labour  operating
Size hr. and issue per operating hour
rates for fuel heur
I ; 2 s 3 4 5
Rs. a. » Rs. a. p. Rs. a. p
Tournapull with Serapers . . 5 0 0 1t 6 o 1 8 o
Tourna Trailors . . - 4 0 0 1 6 o 1 8 o
Tractors - . .- 6 o o 2 4 © 1 4 ©
[Grader . . . I 4 0
. Ca.t- - - I 4 0
Attachment :
Roller . 1 4 ©
Rooter . . 1 4 ©
Air Compressors - - 2 2 o 0o 7 0 o 8 o
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No. 6-3:3
Operating Machinery for 1952-53 .

" Auxiliary Repair . Tyres, Sundries
personnel parts {Spare tubes and and misc. Total cost
wages per  parts)—cost  flaps—cost —cost per  per operating Remarks
operating  per operating per operat- operating hour
hour hour ing hour hour
6 7 8 g 10 11

Rs. A. B Rs. A. B, Rs. A. P, Rs. A.Pp. Rs. A.p.

1 2 o0 11 0 o 5 0 o 6 0o o 31 u O
1 2 o g 0 o 3 0 0O 3 0 ¢ 23 0 ©
1 0 0 1312 © 0I2 © 1 8 o 26 8 o
1 0 o0 o 8 o 2 4 0 5 0 ©
I 0 0O ¢ 6 o o 2 o 2 4 0O 5 ¢ 0O
1 ¢ o o 8B o 2 4 0 5 0 o
1 0 O 0.8 o 2 4 O 5 © ©
o 7 o0 o 8 o - 1 0 0 5 0 o0
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v
- STATEMENT
{ Data of Cost Accounts of Machinery
Fuel gls. per operating
Types of Equipment Make, Model and Size br. and issue rates for
fuel (Rs.)
I b 2 3

1. Tournapull with Scrapers . Model Super C “T” pulls
12f15 cu. yd. with 150
HP. 6 cylinders Curnmins
Diesel Engine.

2. Tourna trailors & Excavators T. Trailors 6 Nos. 15/16
cu. yd. capacity & 2
Demag and 1 LS 85 and
g Durnpers.

9. Tractors of D7, D8, TD 24, Caterpillar International &
Tourna Dozer and Mortor  Letourneau Caterpillar,

Graders, Excavators

4. Air Compressors . . . LeRoi make
315 CFM
zro CFM
105 CFM

31t gls. per hr. Rate of
issue is Rs. 1fg/-. Avg. per
gl. Rs. 3f10f-.

1-88 gls. per hr, 2°23 Rs.

3°33 gls. 3-95 Rs.

1°48 gls. 1-74 Rs.
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No. 6:3-3A

[(Actuals) for the Year During 1952-53

Qil, grease

and waste  Operator Repair Tubes, Sundries  Auxiliary

including  wages per  parts (Spare lyres and and mise.  personnel Total
servicing plant hr. parts) cost Flaps—cost —cost per  wage per cost per
labour per per plant per piant plant hr. plant hr. plant hr.
plant hr. hr. hr.

4 5 6 7 8 9 1o
1-80 1 47 10 34 5 73 3723 139 27796
17 15 3 84 34 2742 1749 13°52
2 05 I 04 10 90 o8 ‘g2 1°33 2038

81 38 241 .. T 70 78 7°62
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STATEMENT No. 6-3:4

Stripping Dam
sent

Excavation in cut off trench

Filling in cut off

Account Nos.

.1

a2l

2°23

3t

32

MACHINES

Hours |Amount

Hours |Amount | Hours [Amount | Hours

Amount

Hours |Amount

Hours Amount

Scrapers
T, Trailors .
Tractors
Cat Scraper
8. F. Roller.
Rocter .

Grader

Comp . . .

J. Hammer
and W. Drill

Drill Sharpener

Rs, AP,

Rs. AP, Rs. A, P.

Rs.a.p.

Rs. a. P,

Rs. A. P,

TAFLLINNGD AYINIHOVI ANV INVId NOILONYISNGD 40 1d0ddd

ToTaL
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STATEMENT No. 6-3.5
Gangapur Dam
Statement showing the correct classification of account Nos.

4. Core work of soil ( Hearting)
(471) Clearing and opening the quarry.
(4-2) Ripping.
(4-3) Excavating, transporting and dumping soil.
(4'¢} Grading.
(4-5) Watcring the Dam.
{4°5!) Pumping.
(4°*52) Transporting and sprinkling.
{4+8) Mixing and sheeps foot rolling.
1730 Depreciation and major vepairs to Tournapulls with Scrapers
111 Depreciation.
1*12  Major repairs.
113 Tyre replacement.
Major replacement,
210 Operating Tournapulls with Secrapers.
2-11  Fuel Oil and grease.
2-512 Pay of operators.

2+13 Otherstaff.

th w0t 0 W m n n
e
v

2'14 Sundries, small tools and minor replacements.

339
23—1 C, W; & P, C./57



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT No. §-3-6
Gangapur Project
Estimated Rates (1953—Project)

S1. No. Item Per Rate
t. Excavation for preparing the seat of the Dam and throwing the 100 cft. 4.005
material out of the Dam area.
2. Cul-off trench
Excavation for cut-off trench in soil and murum above and below 100 cft. 6.71
water table and removing the excavated material to a lead of
2,000 ft.
3. Excavation for cut-off trench in rock requiring blasting and re- 100 cft. 28.29
moving the material average lead 2,000 ft. and average lift 20 ft.
4. Grouting of foundation including drilling holes taking water tests Rft.  20.035
and forcing cement under pressure.
5. Filling in cut-off trench with selected impervious material, includ- oo cft. 6.64
ing rolling, watering, hand tamping atsides, etc. Average lead
for material 3,000 ft.
6. Embankment
Embankment for hearting and random and semi-pervious Zone 100 cft. 7.53
in spil including laying, watering, rolling, etc., complete,
7. Embapkment in murum casing and rock toe including laying, 100 cit. 10.26
watering, rolling, dressing, etc., complete.
8. Rock blanket of 2—o0" thickness of dumped and laid rubble in- 100 cft. 20.24
cluding average lead of 2 miles and lift up to 8oft,
9. Metal base for rock blankets average lead 2 miles and max. lift 100 cft. 31.74
8n ft.
10. Road on the top of Dam
Providing dry stone rubble parapet wall of 3°—1f2”" height along Rit. 4~0-0r
with ufs side of the top of the Dam.
11. Providing stabilized murum road over the top of the Dam. Mirum 100 cft. 30-0-0
mixed with 5%, bitumen laying and rolling, etc., complete.
12. Sloping Sand filter. 100 cft. 23-g-0
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STATEMENT No. 6-3-7

A Statement showing the Rate of Earthwork done at Gangapur Dam from
Ist July 1952 to Ist July 1953 (with overheads)

Total Total Actual Estimated
Ttems Name of Work Expenditure Quantity rate of cost rate of cost

Rs. Ao 7. Rs.a.p. Rs. A.P. Rs. A B,
11 Suripping for the Dam Seat 165 o o - .. . 4 0 0

-]

‘1 Cut-off trench (Excavation in ,887 o o
soft rock).

e .. 611 o

2 21 Cut-off trench (Excavation in .. .- . 28 4 o
hard rock).
3. Filling in cut-off trench . . 5106 0 o .. .. 610 o

4»  Core work of soil {Hearting) . 236781 o o 983028 6 3 o 7 8 o
5  Murum Casing and rock toe . 6,33,633 o o 77815 8 2 0 10 4 ¢

7*1 Rock Blanket . . . . 36,614 o o© .. . 20 13 ©
7+2 Metal Base . . . . 6,884 o o .. . 31 12 ©
8. Slant sand filter . . +  1,37,122 0 © .. . 23 to v

32,05,491 © o©
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STATEMENT No. 6:3-TA

A Statement showing the Rate of the Earthwork done at Gangapur Dam
from the beginnig to Ist July 1953 {with overheads)

Total Actual rate Estimated,

frems Name of Work Total Quantity of cost rate of
Expenditure as per M. B. cost

Rs. a. e Rs.a.p. Rs. A p.

1-1 Suipping for Dam seat . 493900 ©0 © 11-6500 4 4 0 4 o0 0O

2'1 Cut-off trench (Excavation 6,02,239 0o o 9°9170 6 1 o 611 o
in soft rock)

2-21 Cut-off trench (Exeavation 5,11,523 o o 1-g9oB1 2613 o 28 4 o
in hard rock)

3- Piliing in cutoff trench . 6,34,687 o o 10°3438 6 2 o 610 O

4. Core work of soil (Hearting)  43,22,09tr o o 662580 6 go 78 0o

5. Muorum, Casing and rocktoe  24,93,387 o o 25 0087 99 9 10 4 ©
7°6 Rock Blanket . - 247,120 0 © 172540 I9 T 0 20 I3 ©

-] Metal Base . . 1,365,886 o o 2850 48 0o o 3112 O
8 SlaniSand Slter . - 628113 0 o 3" ’j00 1g 12 0 23 10 O
99,69.97¢ o o 120°7046

D — T — — e
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STATEMENT No. 6.3:8

A Statement showing the monthly Records of .eads and Lift for the period from
st April 1953 to 20th October 1953

Hearting Murum Casing

Month of cperation
Remarks

Haul Lift Haul Lift

St Ju S S
1453 o 30/4/53 3960 55 3,000 31
1/5/33 to 31f5/53 3,960 b5 5,000 45
1/6/53 to 30{6/53 8.313 72 9,140 34°45
1/7/53 to 31f7/53 9,240 6o 13,860 40
1/8/53 to 31/8/53 0,240 6o 13,860 40
1/9{33 to 30/g/53 11,081 78-4 13,095 54°8
1/10/53 to 20f10/53 12,060 93 14,060 Bz
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STATEMENT No. 6-3-9

Teams for Operation, Maintenance and Repairs of Equipment

SL Incharge Strength
No. Name of Section Shifts of Mechanics excluding
Section incharge

1 Major Repairs to Tournapulls . I I a I
2 Major Repairs to Tournapulls . II 1 2 12
3 Major Repairs to Tractors . . I 1 2 14
4 Major Repairs to Tractors . . II 4 14
5 Maintenance of Tournapulls I I 1 14
6 Maintenance of Tournapulls . II 1 1 14
7 Maintenance of Tractors 1 1 4 1t
8 Maintenance of Tractors - IT 1 3 9
9 Elecirical Repairing . - I .- .- 17
10 Electrical Repairing . 11 1 111
11 Air Compressors-Repairs and Operating I H I 12
12 Air Compressors-Repairs and Operating I 1 1 o
13 Excavator Maintenance . General 1 4 6
34 Day Time Servicing . - General I 17
15 Tractor Maintenance T.D. 24 Genceral 1 .e 19
16 Reconditioning . General T 2 13
17 Night Servicing - General 1 X 18
18 Tournapull Engine Repair General 1 ] iz
ig Operating - . . I X 56
20 Operating . I1 1 56
21 Workshop . I 1 3 27
22 Workshop II I 3 29
23 Workshop (Foundry) General . 11
19 36 407
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APPENDIX 6-4
Hirakud Dam Project

A composite dam is being constructed across the Mahanadi river, approxi-
mately 9 miles from Sambalpur. The dam 15,000 ft. in length, incorporates
the power house and one spillway on the left flank, the centre portion an
earthen embankment, and a second spillway, with the right-flank, an earthen

embankment.

In additidn, there are approximately 17 miles of low dykes. The fotal

quantity of earthwork in the main dam is as under:

Stripping for Dam . -

Excavation for foundation in stlﬂ' clay, dlsmtcgratecl rock sol't rock

and hard rock
Earthwork for embankment and cut-off . .

ToTtAaL

In addition. the lollowing carthwork is required for the dykes :

Earthwork for Left dyke
Earthwork for Right dyke . . . . . .

TorAL

9.30 m. cft.

8.67 m, clt.
432.40 m. clt-

. 450.37m.clt.

99.6 m. cft.
123.0 m. cft.

. 222.6 m. cht.

The maximum depth of cutting for the cut-off was 60 ft, The water table

was about 5 to 6 ft. below ground level.

The main sub-heads of the headworks are as under:

Unit No. 1
A. Preliminary . . . . . .
B. Land . . . . . . .
C. Works . . . . . . .
K. Buildings .
M. Plantation .
Q. Miscellaneous . . . . . . .
R. Communications
Maintenance at 1% (Except B Land) . . .

Q.Special T. & P. . . . . . . .
Less amount chargeable to works .

Losses on stock . . . . . .
Unforescen . . . . . . .

ToraL I WoRrks

.

Lakhs of Rupees
4824

94945

2,113 20

. 21%.25

I.00
167.43
72.00
3,564.57

26.15

. 1,124.06

471.94
666.12

10.00

. 20.00

4,272.84
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akhs of Rupees
Establishment at 5“’ - . . . . - 213.?4.
"Fools and Plant at 19 . . . . . . 2.7
Less receipt on capual account by way ol' reat . . . . . 17.00
TotaL Direct CHARGES . 4,512.21
Direct Charges :

Capitalisation of abatement and Land Revenue . . . 7.80
Audit Charges @ 1% I. Works and 7 lakhs F.A’s. Oruamsauon . 35.72
Torar Direct AND INDIRECT CHARGES. " 4:555-73

The project organisation comprises:

1. A Chief Engineer

2. 4 Superintending Engineers—
(a) Electrical Circle.
(b) Hirakud Dam Circle.
(¢) Development Cirele.
(d) Canals Circle.

Under the Hirakud Dam Circle are:—

(1) Executive Engineer, Mechanical Division (Mechanical Engineer).
{2) Executive Engineer, Earth Dam Division (Civil Engineer).
(3) Executive Engineer, Right Side Dam (Civil Engineer).
(4) Executive Engineer, Left Side Dam (Civil Engineer).

The details of the Mechanical Division Organisation are:—
1 No. General Foreman.
1 Na. 5. D.0. Earth-moving Machineries.
1 No. 5D.0. Workshops.
1 No. S.D.0O. General Repairs sub-division.
The details of the Earth Dam Division are: —
3 Nos. S. D. O. Mechanical.
1 No. P. A.
2 Nos. 8. D. 0. Civil.
Details of the Divisional staff are given in the Statement 6.4.1.

The Right Side and Left Side Divisions have:—
1 No. S.D.O. Mechanical.
4 Nos. S.D. O. Civil.

The project drawings were prepared by the C.W. & P.C. A designs office

is also attached to the office of the Chief Engineer

There is a Financial Adviser on the Froject. A Chief Accounts Officer
assisted by four Accounts Officers and Divisional Accountants take care of the
accounting side. There is a Resident Audit Officer and all payments are pre-

audited.
The Heavy earth-moving equipment is working in two shifts, i.e. :
Ist Shife . . 5AM. 10 1t PM, (Scrapers, Road Maintenance).
6 as. to 2 pa. (Dumpers, etc.).
and Shift . . 3 BM. 10 1T P

4 PM. O 12 PM,
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The maintenance staff commences work at 8 amM. and discontinues at
4 pM. The shifts are staggered in relation to each other, due to the diffi-
culty of transporting staffi with too few available vehicles. All static main-
tenance is done during the weriod 1 pM. to 4 p.M. Mobile equipment is
maintained during shift hours. -

The monsoon period shuts down work for approximately 100 days per year,
Sundays and additional 10 days are holidays.

) The weighted average land up-to-date has been 1-¢ miles:; this will con-
siderably increase during the present working season.

The project was planned for heavy earth-moving equipment to complete the
main dam embankment, af'er stripping and trench work had been carried nut
by manual labour. The dykes were planned to be completed by manual labour
and machinery.

The projects estimates were revised in October 1953. The rates being based
«on actual working experience of the earth-moving machinery and manual labour.

The quantities of earthwork executed up to the end of 1952-53 season were
129.4 m. cft. This figure does not include work completed by contractors or
manual labour on the dykes.

The elements that go to working out the rates of earthworks by machinery
zre as under: :

(i) All costs of _operating charges of machinery, such as depreciation,
repairs, servicing operation, ete.

(i) Maintenance of Rail Roads.

The following items are not included in the rates but are separately
watched:

{a) Coustruction of Haul Rcad (cost will be about 5% of earthwork rates).
(b) Flood-lighting (cost will be about 2% of eathwork rates).

(c) H;Jusing, field establishment and field garages {(cost wil] be about
312%).-

(d) Total cost of K Buildings on the Project about 3%.
Soils

- The impervious fill is made up of clay loam to clay with a borrow
pit density of 100 to 110 lbs. per cft. The natural moisture conient varies
from 10 to 14%:; in addition during the months of April, May and June, an
additional 5 to 7% is necessary. This is added usually at the borrow pits.

The semi-previous fill is a gravelly soil, with a dry density of from 110
‘to 120 Ibs. per cubic foot in the borrow pit. The natural moisture content is
7 to 109%, with a specific density on the embankment 112 to 125 lbs, per cubic
foot.

Owtimum moisture content is slightly below optimum in hot whether {about .
3'5%). During monsoon moisture content is increased by 3 to 4 per cent at the
borrow area. The compaction of both semi and pervious zones is done by
sheepsfoot rollers, 40 in diameter loaded with sand and water giving a
density of 290 to 350 lbs. per sq. inch. Sixteen to eighteen passes are requir-
ed to give the specified dry density. Rooting of borrow areas is not altozether
necessary and is carried out only about 10% of the time.
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Embankment Inspectors and their assistants carry out specifications control’
on borrow pit and embanlkment.

Accounts and Costs

The costs of all machines and special Tools are charged as a final charge-
in the first instance to the sub-head ‘Q. Special Tools and Plant’ in the esti--
mates. Creadit is given to the sub-head per working hour of the earth-moving
machinery as a depreciation by debit to earthwork,

A list of the equipment on the job is given vide Siatement No. 6.4.2.

The plant hour was formerly taken as gross hours on duty; Odometer
readings should be about 60% of these hours. Present day practice is to take
Odometer readings or make as accurate an evaluation of time as possible.

The expenditure on operating the equipment is through suspense estimates:
prepared for groups of various equipment. The suspense estimates are being
cleared quarterly. The periodical clearance is based on the actual cosi of
operating the equipment; depreciation being charged on the basis of plant hours
utilised and the estimated life.

Pay measurements were formerly recorded once in three months or a year.

Now, these measurements are recorded monthly. The measurements are en‘ered
by SD.0.s for laid embankments.

The actual ecsts of operating the machinery are given in Statement No. 6-4.3.
The unit rates of earthwork are given in Statement No. 6.4.4 & 4A. The hourly
utilisation of equipment from 10/52 to 6/53 is given in Statement No. 6.4.8. The
overall average is 824 hours. This is low for two-shift working.

Store

The Sectional QOfficer in charge of the works can originate a requisition.
Executive Engineers and Superintending Engineers check it and forward it to
the Chief Engineer’s office. The requisitions are checked there by a special
branch headed by an Assistant Engineer. A certificate of non-availability of
stock accompanies each requisition. The Chief Engineer’s office then plans out
the purchase, either from the open market or through the D.G.S. & D. Copies

of the purchase order are endorsed to the Store and the Indenting Executive
Engineer.

On receipt of the material, the store records the receipt on “Goods received
sheets”, connects the bill with the G. Rs. and sends it to the Accounting Section

for payments. An intimation is sent to the Indenting Officer notifying receipt of
the goods.

The Provisioning Department is not integral with the Store. The Chief
Engineer’s office does all provisioning.

The average time required from issuance of the purchase order to receipt
of the material may vary from 15 days to 3 years.

The Stores Section is divided into two separate sub-divisions, Control of
each sub-division is given to S.D.0.s with an Executive Engineer in complete
charge. The sub-divisions are further broken down as under:

l. Plant and Machinery Sub-division—

(a) Machinery.
(b) Spare Parts.
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(¢) Diesel Engines Sections,

(d) Auto Section.

(e) Earth-moving Machinery Section.

{f) Cranes, Shovels, Tractors Section.

(@) Petrol Engines and Miscellaneous Section.

(h) Small Stores and Pneumatic Spares Section
2. Stores Sub-division—

{a) Electrical Stores.

(b} Tools and Plants.

(c) Iron Mongeries.

{d) Metals and Structures.

{e) ‘Buildings Material and Civil Stores.

(f) Pipe fitting and Sanitary-ware

{9) Railways and Bridging.

(h) Petrol, oils and lubricants. Tyres and Tubes and Gas-chemicals.

Each section is in charge of one Store-keeper assisted by one Assistant
Store-keeper, -work-charge clerks, store attendants, mazdoors and work sarkar-
(semi-clerical post).

Numerical accounts are maintained in the sub-division. Pricing of articles
(Issue Rates) and debits for the issues are worked out in the Divisional Office.

No provision is yet made for the Stores Section to requisition and handle-
stock items.

Maximum and minimum limits for stock are not yet fixed.

The system for marking and indentification adpoted is Bin Cards for loca--
tion and item classification and manufacturers part numbers for identifiea~
tion. -

The system for Recording Stores is Bin Cards in the Store and Price
Ledgers in Divisions.

Manufacturers part numbers are used in place of Stores Item numbers,.
but for fixing location in stores the number and description of the part is
required as the inventory of Bin Cards is made out alphabetically.

Requisitions are made out by the supervisors and countersigned by the-
S.D.0.s who have the authority to make an indent. Four copies are made:

(a) one copy remains with the indentor;

{b) one copy with store-keeper in Stores;

(c) one copy to Executive Engineer, Plant and Stores Division, who.
passes it on to the Chief Engineer’s Office. After review and eniry
in a Register, it is returned to Executive Engineer, Plant and Siores:
Division; and

(d) one copy to Executive Engineer indenting the material with the advice-
for transfer debit.

Stores are issued to other Divisions as transfer of stock in the first instance.

There is no fiscal limit placed on an indent but items are limited to 8 num--
bers or whatever can be lifted in a day.

The stores have not been evaluated but it is estimated that the value is.
approximately Rs. 5 crores.

Stores charges are cost price plus freight plus transport plus 3% overhead
charges.
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‘General

Indents on C'entral Stores are generally not piecemeal. A small store is
maintained by the Indenting Divisions for retailing to jobs against anticipated
urgent demands.

Stores are issued finally to works and costs are compiled through Form
10 by debit to works.

01d spares are relurned to the Central Stores except where the indenting
officer wants to retain the old parts. Central Stores has plans to reclaim old
parts. Numerical accounts of old parts and replacement assemblies are maintain-
ed in the Central Stores and the Machinery Division.

Operational Staff

The operators and mates are maintained on the basis of 1 per shift per

machine plus one extra for the group of machines, The operators are allocated
by machine.

For the basic machines (loaders and excavators} one fitter and two greasers
are allocated 1o each machine for maintenance. In addition, each group of
machines has the services of one supervisor, one assistant foreman, one
chargeman and an additional mechanic,

The basic equipment is checked weekly (Sunday) by a workshops party
und=r the supervision of a Special Foreman.

The vay scales of the skilled personnel are given in Statement No. 6.4.5,
Dumpers, Scrapers, Tractors and Graders

The number of operators required for these types of equipment are fixed
by the assumption that 75% of the total number of machines will be in con-
tinuous operalion. An additional 10% number of operators in excess of the
number of working machines are kept as a reserve.

Mainterance is done in individual sections during the operational periods.
The equipment being withdrawn one or two at a time dependent on the work
to be carried outl on individual equipment,

For each three hauling units, a field staff of one mechanic, a fitter with
-one helper plus a pool group of four mazdoors are maintained.

In addition, each group of equipment has the services of ;
1 Welder,
2 time-keepers,
1 store-attendant, and
1 chowkidar,

A general foreman supervises the work between the field and the workshop.

He is assisted by a Foreman. The wide dispersal of the equipment makes this
arrangement necessary.

The electrical staff are divided one to each group of equipment per shift,

with the exception of electrically operated equipment (Le Tourneau Scrapers)
where 1wb electricians are maintained in each shift.

The stafl position of the Earth Dam Division is given in Statement No. 6.4.7.
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STATEMENT No. 641
Statement of Staff in Earth Dam Division
Not Printed.
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APPENDIX 6-4-2

Hirakud Project

slo_ Name of Machine No.  Total cost
1 Caterpillar D. W. 20 Wagons . . 43 93,30,256%
a Caterpillar I). W. 10 Wagons . . 1 1,26,274
3 Euclid Bottom Dumper . . 4 3,70,712
4 Euclid Bottom Dumper . . . . . . 9 9,82,800
5 Euclid Rear Dumper . . . . . 9 13,66,560
6 Tourneau Trailor Super (Toumapul[) . . . 18 15,20,440
7 Tourna Rocker with C. Roaster Tournapull . . - 1 1,609,336
8 Rear Dumpers Mack type . . . . . - 16 24,79,750
g Sterling Rear Dump 14.5 cut. yds. struck/16.5 cu. yds. heaped 9 9,22,833
10 Sudworks pay load capacity 12.0 tons . . . 3 3,37,800%
11 Caterpillar D-8 Tractor . . . It 6,17,341
12 Caterpillar D-7 Tractor . - . . 5 55,000%
13 Tractor HD-5 . . - 1 27,40%
14 Tractor HD-15 . . . . . . 2 1,80,000
15 Fowler Marshall Tractor . . . 48 8,19,160
16 Fowler Challengers . . . . . . 6 4,40,640
17 T.D.6 Tractos . . . - . . . 2 33,000%
18 T.D. 18 Tractors . . - . 12 11,00,000
19 Oliver Cletrac FLE . . . . . 21 15,64,150
20 Oliver Cletrac D.D. . . . . 6 2,06,190
a1 Le-TourneaEl Dozers . . 10 9,80,000
22 P. & H. Shovels 1} cu. yds, . . 2 3,07,940
23 Lime Shovels 3} cu. yds. . . . 3 10,40,492
24 Lime Shovels ""Jt cu. YdS. . . . 2 5,50,000
25 R. B. 54 Shovel . . . 2 4,053,000
26 gamln% Drégh:c 5 cu. yds . . 2 86,589
27 terpiliar Lrraders . .
28 Ca.rﬁ—sl;c Graders . : ) 3 g:?g:ﬁT
29 Gallion Graders . . . . 2 25,860%
30 La-Plant Choate . 2 2,10,516
’ 3
31 Le-Tourncau C. Roadster Scrapcr . . 17 19,67,402
32 Le-Tourncau {Roadster} . . . . 1 5,500
ToTaAL 2,89,60,892
Say. 3,00 CTOrcs,
\"

352

ote.—Adding some misc. equipment not listed individually,

*approximate.
‘tnew and disposal both.
$disposal.



L34

STATEMENT No. 643 _
Date for Cost Accounting of Machinery (Actuals)

Fuel Oil,
gls. per  grease  Operator Auxiliary Repair Tyres, Sundries  Total
operating waste (in- wage per personnel  (Spare tubes and Misc. cost per
SL Type of Equipment Make, Model and  hr. and  cluding  operating  wages parts  and flaps cost operating  Remarks
No. Size issue rates servicing hour  pecr opera- cost per  cost per  per opera-  hour
of fuel labour per ting hour operating operating ting hour**
***x  gperating hour) . hour*
hour) :
I 2 3 4 5 6 7 8 9 10 11 12
1 Euclid Loader g Nos. gBV&6BV=1goHP 4.2 5 g0 3 40 2 00 8 10 Nil 015 £ 25 4 0
9g'—6} =150HP '

2 Caterpillar Bottom DW—20 =z15HP 3.5 215 0 1 8 0 0 2 ¢ 1100 113 0 0OI0 o 12 3 0

Dumpers DW-—20

16 Nos.
3 Caterpillar Bottom Dum- DW—10 2.9 111 3 1 0 © 2 0 O 4 0 1I50 0 4 0 II 1L 0O

pers DW—i10 1 No.
4 Caterpillar D-8 Trac- D-8 =130HP 4.85 o 70 1 70 I 30 0I5 0 Nil Nil 10 §5 o0

tors 6 Nos.
5 Lima Shovel 3 Nos. 3% cu. yds. type 4.0 711 © 2 4 0 1t 70 6 8 o Nil 015 0 24 O ©

Iz201 =236HP
6 R. B. Shovel 2N(.>s. 2} cu.yds. type Sy 3.0 6 1t o 2 80 130 090 Nil o 8 o 1411 0O
RB 31'-3" =202 HP
Tﬁuma trailors 4411 Model ‘C 2.8 3 50 I 30 112 0 4 00 6 0 o0 Nil 19 14 ©
os.

*Taken from actual issues from Stores.
**As in column 4 quantity in Gals. per hour asked. Hence total cost per hour cannot be given.

***[roin 15th June, 1953 onwards 1-5-0 per Gal. before that 1-8-0 per Gal.

SADIANAIAY
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STATEMENT No, 6'4-3—contd
I 2 3 4 5 6 7 8 9 10 1
8 Euclid Rear Dumpers ByFD =,150HP 2.0 2 9 2 8 0 2 O 12 0 414 0o o 3 15 8 o
g Nos.
y Duclid Rear 8TD 6 Nos. BTD=275HP 4.1 1 I 5 112 © 4 © 5 00 0 2 18 3 o
10 Sterling Rear Dumpers g340H =a25HP 3.8 4 B 5 415 o ¢ 0o o012 0 0 3 23 11 o
5 Nos.
tt  Cyclope Rear Dumpers Germnn 2.0 2 7 4 1o o7 o 3 o Nil o 4 10 9 o
3 Nos,
12 Tourna Rocker 1 Nos. E 18=165BHP 2.3 3 4 o 9 c 3 o 4 © Nil o g9 3 o
13 ‘C' Roadster Scrapers Let. Scraper, 3.0 5 O 2 14 o1!5 © o B oo o 8 27 11 o
17 Nos. 165HP="C"
Roadster.,
14 La-Plant Scraper 2 Nos. . 2.0 3 0 g o 2 0 0 2 0 215 0 O 1 19 2 o
t5 Caterpillar D-7 . =81HP 2.0 1 4 5 6 o1 0 8 o Nil il 8 13 o
16 F.D.E. Cletrac 11 Nos. F.D.E.=130HP 3.8 3 o 2 12 o 8 o o o Nil o 1 14 4 ©
17 DD, Cletrac 2 Nos, D.D.=65 HP .50 o B 1 2 o 6 o 4 0 Nil o 1 4 ©
18 Fowler Tractors 27 Nos. Marshall VF  g3.25 1 4 1 4 o g o0 3 0 Nil Nil 8 o
=38 BHP
19 Gaterpillar Power Gra- Cat, ,70BHP 3.0 2 5 0 15 4 0 0 g 0 1 3 0 o0 3 14 1 0
der 4 Nos.
20 Letourna Dozers 6 Nos.  Super‘G'=180HP 4.8 4 15 I 10 010 0 g o Nil o 8 15 7 0
2t Allis Chalmer . . HD-15 = .. 2.7 012 0 5 0 4 © Nil Nil Nil 419 o
22 Eudid Bottom Dum- 58 W=1g90HP 2.7 1 2 112 I 7 0 14 ¢ 313 0 o 8 14 0 0

per 4 Nos,

FALLINKOD AWINIHOVIN ANV INVId NOILOOYISNOD 40 LEO4dTH
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STATEMENT No. §-4.4
Rate Analysis for Earthwork on Dam by Machinery
(1} Working of Machinery Expenditure booked up to end of June 1953.

Rs.
W/C Establishment on earthwork only . . . . . 6.41
Materials g.39-5 lacs pipes Balance =4.39 . . . 5.70
5412 1.40
Pipes - =
43 5-79
Misc. and Sheds . . . . . . . 0.41
Working of Machinery . . . . . . 4§gg
Labour . . . . . . . 1.00
Stock issues for 3/53 & 4.]53 . . . . . 5-56
Stock issues for 5/53 & Gi53 .. . - . . 0.50
65.01
Add for jungle cutting, grubbmg out roots, stnppmg and
compaction . . 6.23
Labour on overhaul for _]uIy to Scptcmbcr . . . 3.80
Liabilitics . . . . . . . . 4.50
Expenditure on Gap I. . . . . - . 5.00
. 84.54
Deduct expenditure on spares adjusted in the above . . 34 .41
Balance Expenditure on working of machinery . . . 50.13
Quantity of Earthwork Done
Earth Dam . . . . . . . . 12.13 Crores
GapNo. 1 . . . . . . . - o.Br
Haul Road 51-52 . . . . . . . 0.I2
Haul Road 52-53 . . . . . . . 0.23 o,
Batching Plant . . . . . . . 0,04 o,
TotAL 13.33 crores

Therefore rate per 1,000 cft.=Rs. 37/10/-

Ownership cost 21,496,500 : 16/5
Expenditure on spares mcludmg working on National Highway and sub-Dam

Mechanical Division . 47.36
Power Channel Division . 0.22

ToTaL 47.58

Earthwork done in E. Damn Gap. I and Haul Roads . . 13.33
Earthwork done in Power Channel Division . . . 1.00
Forar . . 14.33
47-5
~Rate per 1,000 cft. =33/3/-
14.333
~Rate per 1,000 cft....... rrrraannean 87/af-, Say Rs. 87

24—I1 C, W. & P. C. [57 355
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STATEMENT No. 6-4-4A
Tender Rates on Dykes

{1} Earthwork in all kinds of soils mixed and laid in layer of 6 with rough dress-
ing and including all leads and lifts . . . . e

Maximum lead goes 500 ft. measurements by borrow pit; Compaction
departmentally by Sheepsfoot Rallers; loss on Compaction about 189%;.

{z) Earthwork in all kinds of soil laid in 67 layers with rough dressing including
all leads and lifts - . . . . . . . .

Average lead 500 fi. extra for each 55 ft. Additional lead 1/12 per 1,000 cft.
Bank measurement. Compaction done departmentally by Sheepsfoot Roll-
ers. Contractor used Le-Tourneau Scrapers and manual labour, -

Excavation in all kinds of soil laid in 6" layer with rouzh dressing including
all lead and lifis . . .

. . . . .

Manual work and used 4 Nos. Cat.-DW 21 Scrapers. Bank measurement.
Compacticn Departmentally.

45/~ per
1,000 _cft,

47/8{- Do.

53/4/- Do.
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STATEMENT No. 6-4-5

Scales of Pay for Work-charged Establishment, Hirakud Dam Project

Sl. Ne. Name of Post Grade  Scales of Pay
GROUP |—Mechanical
1 Foreman . . 306-20-500
2 Assistant Foreman . 150-7-185-8-225
3 Chargeman 100-8-140-10-
200/ 10-250
4 Shovel, Crane, Scraper, Tractor 1 185-5-250
Bull-Dozer, Euclid Wagon Operators 8| 125-5-185
and Drivers (Crane Winch and Maulage) 111 90-5-125
and Mechanics IV 75-3-103
Vv Go-23-75
5 Machine Tool Operator I g0-5-125
I 75-3-105
111 Go-24-75
v 40-2-60
£ Fitter and Mechanic . ‘I I 90-5-125
7 Pattern Maker. .
8 Blacksmith - II  75-3-105
9 Copper*and Tinsmith . L
10 Moulder -4 III 50-23-75
11 Turner -
12 Pipe Jointer . | v 40-2-50
13 Instrument Mechanic mcludmg Meter Mcchan:c . _
14 Welder . . . . . 1 125-5-185
1I 105-5-125
I 75-3-105
IV 552%75
15 Hammerman .. 45-1-50
16  Driver Locomotive_ I 185-5-250
II 125-5-185
111 75-3-105
17 Driver Road Roller . I 90-5-125
18 Driver Stationery and Marine Steam Plant (mcludmg I 75-3-105
stcam power and Launch Propulsion Engines) Driver
Stationery and Electricity driven . . . 111 55-24-75
19 Operator Gas producing plant I go-5-125
iI 75-3-105
nr  ss2475
20 Driller . I go-5125
21 Blaster . 11 75-5-105
I 55-23-75
22 Sarang - .o . . . I 75-3-103
23 Rigger . 3 . . . II 502375
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19 Timckeeper
358

STATEMENT No, 6-4-5—contd.
SL No. Name of Post Grade Scales of Pay
24 Cleaner (all cases of plant) . .
25 Greaser or Oilman . . 25-1-30
26 Fireman or stocker . .
27 Boiler Attendant . 40-2-50
a8 Driller Apprentice . . . . 40-2-50
ag GCoalman . . . 35-1-40
30 Driver {Concrete \Ixxcr) . . 552375
31 Helper . . . . . . .25-1-30
g2 Atutendant (Pump) . . . - . 25-1-50
33 Perrol or Diesel Pump Operator . . . 552475
34 Motor Driver. . . . -- 55-2%-75
35 Timekeeper . . 55-3-85-4-125
36 Upholster . 55-23-75
37 Dent Beater . 40-2-50
GROUP ll—Electrical
1 Foreman . . - . . . . .. 300-20~500
2 Assistant Foreman . .- 150-7-185-8-225
3 Chargeman I 185-5-250
4 Cable Jointer . . II 100-8-140-10-200-
10-250
II1 125-5-185
IV 753-105
5 Shift Engincer - - . 160-10-330
6 Armature Winder . I 125-5-185
IT go-5-125
I 75-3-105
Fitter . . .
8 Electrician . . e
Lineman . . . i I 9o-5-125
10 Wireman . . . II 75-3-105
11 Switch Board Attcndar t N 641 -2}
12 Instrument Mechanic 552875
13 Lineman . . I go-5-125
I 753-105
Hr  ss2d-75
v -2-
14 Battery Charger 350.2 ‘_5152
£5 Battery Repairer . - 90~5-125
16 Meter Inspector . 75°3-105
.. 100-8-140-10-200f
10-300
17 Meter Reader . .
8 Wireless O ’ T IS
I
ireiess Uperator | . i go-5125
11 75-3-105

55-3-85-4-125
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STATEMENT Na. 6-4-5—contd.

Sl. No. Name of Post Grade Scales of Pay
GROUP Ili—Civil Engineering
1 Works Superintendents and Managers . . . 300-20-500
2 Surveyors . . . . . 100-8-140-10-250
3 Work Sarkars . 1 100-8-140-10-250
Il 553-8B54-125
I1I 45-2-58
4 Works Inspectors and Assistant Managers . 90-5-125
5 Embankment Inspector . .. 100-8-140
6 Assistant Embankment Inspector I Go-2}-75-3-105
II  4-5-255-8-70
7 Assistant Silt Analyst 75-9-105
8 Mason Mistri . . . go-5-125
9 to 18 Plumber, Mason, Carpentcr, Pamtcr, Bncklaycr.
Sanitary and Gas Fitter, Plate Layer, Well Borer and
Rock Driller, Polisher, Stone Cutter Misiri 105-5-125
19 Rent Assessor 55-3-85-4-125
da;
2t &iﬁ%ﬁtgaﬁ:mr} 30-4-35
22 Petrolman
23 Pipe Lineman 15-3-20
24 Sewerman
25 Sounder 25-1-30
:g gﬁﬁ%ﬁrﬁgi%c:oundmg attendant } g 20-1-30-2-50
28 Timckeeper . 55-3-85-4-125
GROUP IV—Miscellaneous
1 Station Master 60.4-120-EB.5-| 70
2 Train Examiner . 80-5-120-8-160
3 Railway Guard 60-4-120-EB-5-170
4 Fireman 40-1-50
5 Head Shunter 7575-105
6 Shunter . Go-2}-70-23-85
4 Keyman Railway . 35-1-40-EB-1-50
{same as pointsman)
8 Timckeeper . . 55-3-85-4-125
g - Mate (Railway Tramed) go/- fixed
10 Mazdoor (Do.) 15/- fixed
11 Spikeman (Do) 15/~ fixed
12 Traffic Inspector 160-10-250
13 Telephone Operator . . . . . 55-3-85-4-130
14 Joephone tendant sorbss
16 Ohbscrver . 45-2-55-3-70
17 Gurkha Chowk:dar 30-3-35

359



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT WNo. 6-4-5—concld.

S1. No. Name of Post

Grade Scales of Pay

360

Bahishtees or watermen .
Chowkidar .

Dak Runner—Foot
Farrash

Khalasi (Sur\ ey and othcr)
Sweeper
Beldar .
Gate Keeper
Bullockman and canmcn*
Mazdoor T

Dak Cyelist .
Trolly Jemadar .
Sweeper Jemadar .

Trollyman .

Mali Chowkidar at Rest Housc
Mali .

Mate . ’ N : "
Driver . }

Sarang - . v

Tide Watcher }
Sukhan . -
Lescar .

Greaser - -

Leadsman
Linecman .
Head Boatsman

Boatman

Rs. 13/- fixed

*For Govt. Cart 13- fixed.
1 As fixed by D. C., Sambal-

pur

.- - 20/ fixed
. 20/- fixed
.. 18/- fixed
. 18/- fixed
.- 16/- fixed

15/- fixed
- 90-5-125
55-1-60
30-4-35 Naviga-
tion  Survey
only.
.- 25-1-35

. 20-1-30
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STATEMENT No. 6-4-6
Revised Set-up of Divisions and Sub-divisions in the
Hirakud Dam Circle on Reorganisation
Not Printed.
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STATEMENT No.-6-4'7

Earth-moving Machine Hours Statement
(For the period from October 52 to June 53)

Machine Hours run Average

3l No. Machine Description number from Oct. Utilisation
52 to June
53

I 2 3 4 3

t Euclid Loader - . 1 656

2 Do. . . . 2 1,530

3 Do. . . 3 2,113 1,009
3 Caterpillar DW 20 . . - . 1 1872

5 Do. . . 2 1193

6 Do. . . - 3 1406

7 Do. R . . ES 382

8 Do. N 5 2019

g Do. - . - 7 2317
10 Do. . . . . 8 2497
11 Do. . . 9 2168

12 Da. . 10 1904

13 Do. . . . 11 2066

14 Do. . . . 12 - 1849
15 Do. . . - . . 13 1366

6 Do. - . . . 14 1694

17 Do. - - - - . 15 1648

18 Do. . . . . . . 16 2519 1723
tg Caterpillar DW 10 . . . - . - . 1 1021 1021
20 Euclid Bottom Dumper - 1 599

21 Do. . . . 2 986

22 Do. . 3 1288

23 Do. S . 4 695 8g2
24 Caterpillar D 8 . . . . . 2 1359

22 Do. . . . . . . 12 1igh

2 Do. . . - . - . 11 1280

27 Do, . . . . . . - 14 1332

28 Do. . . . . . . 15 729

29 Do. . - . . . . I 363

3([) g;). . . . . . . 3 199

3 . e T 754 894
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STATEMENT No. §-4-T—contd

2 3 4 5
32 Lima Shovel . . . I 1743
33 Do. . . 2 590
34 Do. 3 2080
35 R.B. Shovel ., . . 1 16839
36 Do. . . . 2 1664 1543
37 Tourna Trailers 1 aga
38 Do. . a 857
B Do. 3 829
40 Do. . 4 517
4 Do. 5 964
42 Do. 6 1505
43 Do. 5 1604
44 Do. 8 1647
45 Do. 9 1164
46 Do. 10 1066
47 Do. 11 238
48 Do. 12 1104
49 Do. 13 1350
50 Do. . 14 1648
51 Do. . 15 847
52 Do. . . 16 1437
53 Do. . . . . 17 afig 1058
54 Euclid Rear Dumper (B 5 FD) . . 1 1562
5% Do. . . 2 1163
56 Do. . . . 5 1085
57 Do. . 6 1008
58 Do. 7 1176
59 Do. 8 1016
‘60 Do. . 9 1308
61 Euclid Rear Dumper (8 TD) 1 373
62 Do. 3 081
63 Do. 4 734
64 Do. - 5 1333
*58 Do. 7 1008
65 Do. 6 405 1019
66 Sterling Dumper . 3 36
67 Do, . . . . 4 338
68 Do. . . . . 6 816
-6g Do. 8 787 424
70 Cyclop Rear Dumper b 481
71 Do. . 2 305
72 Do. 3 554 446
13 Tourna* Rocker . 1 1954 1354
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STATEMENT No. §.4-7—contd.

1 a 4 5
74 'C’ Roadster Scraper . . . . - 1 oo
75 Do. . . . . 2 442
76 Do. . . . 3 1517
77 Da. . . - . . - 4 1256
78 Deo. . . . . . . 5 1130
79 Do. e 6 765
8o Do. . . . . . 7 1308
ar Da. . . . . . 8 gb2
82 Do. . . - . Ia 1612
83 Do. - - - . 11 13
84_; Do. . . . iz 1354
85 Do. . 13 930
36 Do. 14 1529
87 Do. - - 15 1317
88 Do. . . 16 904
8o Do. - . 17 1154 1018
91: 1a P]anDt Choate . . . I 571
9 0. . - 2 95 333
92 Caterpillar Df7 . . . - 2 539
93 Do. . 3 251
94 Do. . 4 247
95 Do. . - 1 8
aof Do. . - . 7 66
97 Do. - - . 10 5 186
98 Cletrac FDE . - . . . 1 1314
99 Do. . . . . 5

100 Do ) i ; 2

. . . . . . 4 I

101 Do. . . - . g 1168

102 Do. . . . . 11 811

103 Do, .

104 Do. . ) i : ot

. . . . . 6 1085

105 Do. . . . . . 8 6oy

106 Cletrac TD . . 2 1318 830

:2; Fow]cr];rractur - 4 243

0. 26 70

169 Do.

110 Do : : : o e

- DD. . 31 128

. . - . 10 Iris

112 e

1:3 gz- . Tt 445

114 Do. . o

i DO. . . . . 14 859

e Do . . . . . 16 1047
57 Do W e

- - - . 1 1003

g Do. . .

. 44 1487
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STATEMENT No. 6-4-7—concld.

3 4 5
120 Fowler Tractor 47 1462
121 Do. . 48 1576
122 Do. 15 616
123 Do. . 38 568
124 Do. . 2 513
125 Do. . . 37 382
126 Do. . . 3 618
127 Do. . . . 45 466
128 Do. . . 12 G83
129 Dao. . . ig 62
130 Do. . 35 Goz
131 Do. . . 39 115
132 - Do. . 36 12 G0
133 Power Grader . 1 1495
134 Motor Grader . 2 1265
135 Do. - . 1 248 1002
136 Letourneau Dozer .- 1 501
137 Do. . 2 593
138 Do. . 3 930
139 Do. . 5 1036
140 Do. . 4 44
141 Do. . 8 545
142 Do, . 9 632 612
143 International Tractor 1 253
144 Do. - . 3 1211 732
145 Fowler Challenger . . 2 1ozt
146 Do. . 5 1179
147 Do, . . . 6 435
148 Do. . t 189
140 Do. . 3 53 575
150 Allis Chalmer - - 1 953
151 Do. . 2 448
I52 Do. k] 151
153 Do. 5 68 405
154 Caterpillar D 8 9 4
155 . Do, . 10 120
156 Do. . 16 7
157 Do. 17 51 45
OVERALL AVERAGE 8ay hrs.
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APPENDIX 6 5
Damoder Valley Projects

The following River Valley Projects are being constructed -—
(i) Maithon.
(ii) Panchet Hill.
(iii) Konar.
{iv) Tilaiya.
(v) Bokaro Thermal Power House.
(vi} Barrage and Irrigation Canals.

The construction equipment for the projects operates as a pool although

their purchase is allocated project-wise. Maithon and Panchet Hill Dams were

visited by the Committee. These are being constructed departmentally. Konar
was a contract job.

The ovgauisaiion of the D.V.C. is given Statement No., 6:5:1. Every

project is in charge of a Project Manager. The Plant Engineer locks after all
the equipment.

The project drawings and estimates are being prepared by the American
Consulting Engineer’s firm—Messrs Harza Engineering Co. The detailed work

ing drawings, where needed, are prepared in the office of the Construction
Superintendent,

The account is maintained mostly on the C. P. W. D. system. There are

Resident Audit Officer and Divisional Accountants, in addition to a cost ac-
«counting section.

The work goes on in 3 shifts of 8 hours each at Maithon and in 2 shifts
at Panchet Hill. Work is closed down for about 100 days in a vear due to
rains. All Sundays and about 12 other holidays are non-working days.

The estimated rates in the 1952 revised estimate were given by Messrs
Hazra Engineering Co.

The information about the earth-moving equipment is given in Statement
No. 6-5-2.

The provision of Spl. T. & P. in the project includes the cost of spare
parts also. 'The \n_mrkshop equipment is charged to the rales. Minor toors.
-office furniture, ete., 15 covered under 1% provision of ordinary T. & P.

The cost of Spl. T. & P. equipment is charged progressively to works
through depreciation account.

The information about the hourly operating charges was not available.

The life adopted for depreciation is given in Appendix 3-2. The plant hour
is defined as “net hours of work”. “Field Repairs” is defined as repairs done
in field. The scecount of field and Major Repairs is not separate. The operat-
ing charges are debited directly to earthwork but the Major Repairs and Field

Repairs are levied at 100% of depreciation and are watched through a Re-
serve Fund.

366



APPENDICES

The suspense estimates are cleared at the end of every working seasom
on the basis of the analysis of rates worked out by the Cost Engineer.

Measurements of the work done are faken weekly. Materials are first
taken on stock. Stores are issued against requisition from Assistant Super-
intendents or Assistant Engineers, A copy of the requisition is sent to Accounts
Officer after issue of stores fo the field where site accounts records are main-
tained. The actual consumption to particular works is found from Measure-

ment Books and site accounts. The consumable stores and space are ultimately
charged to works.

Labour is paid monthly for work-charged and fortnightly for daily rated
staff. All stafl except mazdoors are on monthly wages.

Log Books are maintained by Machanical Supervisors and are filled in
from the Daily Field Return and Progress Cards. The same form of the Log
Books is used for all types of equipment. The Log Books do not compile
actual costs but record data for cost compilation in the costing section. They
show day-fo-day record of repairs, replacement and performance.

Detailed history card of each tyre has not been maintained. The informa-
tion available is only with regard to the following equipment :

Life in  hours
Tyre

On rock On soil
1800 X 25-24 ply rear
1400 X 24-20 ply front mack .

3000 3500
1400 X 24-20 ply rear
1200 X 24-16 ply front Euc. . 2000 2400
1200 X 24-12 ply front . . . . R . . 3000
2400 X 25-24 driving and trallmg Euc. 71 F DT 4200

Store

Officers not below the rank of Executive Engineers are authorised to draw

requisitions—indents for purchase. Assistant Superin‘endents hold similar
powers.

Indents are usually placed through the Head of the project to the Purchase
Department which places the order in accordance with the standing procedure,
Blue indents are used for “Top priority” to get materials in less than 3 months;
pink, delivery after 3 months—goods ordered by officers under powers dele-
gated to them and white for delivery after 3 months against Corporation’s speci-
fic sanction. For stores exceeding in value Rs. 50,000 for which delivery is
required after six months, the order is placed on D. G. 5. & D. Specialised
machinary is purchased by the Corporation’s own Purchase Branch,.

Detailed procedure for store purchase is laid down in the Corporation’s
memorandum which is a carefully worked out document.

The average lapse of time from the receipt of indent to the issue of the
orders is 6 to 12 weeks for ordinary and 1 {o 6 weeks for emergent indents.
Emergent purchase of substantial value can be indented on Purchase Depart-
ment, certified as “Emergent”. The department processes such orders under

priority. Emergent requirements not of substantial order can be purchased
by projects directly.
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The store organisation is sub-divided into following parts:
1. Central spare parts under Construction Plant Engineer,
" 2. General store under every project.
3. Electrical stores under Eleclirical Department.
4, Steelyard under machine and fabrication shop.

All stores are in charge of Stores Officers, and are held as stock.
Minimum balances £or stock (usually reguired general store)} and spare

parts are laid down for a few itums. This is being extended as experience is
gained.

Account is kept in bound ledgers as well as bin cards. For spare parts,
card system is being introduced. Spare paris are distinguished by manufac-
turer's Nos. “Store ifem system” is not in use.

The value of the spare parts held was as under;

Excavators . . - . . . . . Rs. 5,00,000
Dumpers . - . . . . . . Rs. 6,19,000
Tractors . . . . . . . . Rs. g,80,000

eaeral . . . R . . . . . Rs. 6,00,000

Nearly 805 of the spares were received commencing November-December,
1952, 'The stock is still being built up.

The centage charges for storage and handling are 11%.
Maithon Dam

The quantities of earthwork involved are given below:

1. Excavation in common soil . . . . - £.979 m. cu. yds.
2. Excavation in soft rock . . . . . . 0.660 »
3. Excavation in hard rock . . . ; . 0.935 ”»
4. Embankment earth . . - . . . . 4.397 »»
5. Embankment dumped rock . . . . . I.022 »

The excavation involved for jfoundation was above water table. The
quantities were as under:
1. Excavation in common soil . . . . . 0.390 m. cu. yds.

2. Excavation in rock . - . N . . 0.292 »

The cost of the project is given below:

Item Amount Revised 1952
1. Works—
Rs.  (lakhs)

A. Preliminary . . . . . . . 27.0
B. Lands . . - . . . . . 148.0
C. Works . . . . - . . . 356.9
D. Spillway and sluice equipment . . . . 205.%
K., Buildings . . . . - . 61.0
M. Plantation. . . . . . . . 3.0
O. Miscellaneous . . . . . . . 54.8
P. Maintenance . . . . . . R 11.8
Q.Spl. T. & P. . . . . . . . 222.3

ToraL Worss . . . 1060.5
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Item Amount Revised 1952
II. Establishment . . . . . . . R 72'-6 :fh’)
II. T. & P. . . . . . . . . 11.8
1V. Suspense . . . . . . . . Nil
V. Deduct receipts & recoveries on Capital Equipment —13g.8
VI. Capitalised abatement of Land Revenu, Audit
VII. } charges and overheads 24.8
VIII. _
ToTaL—DAM AND APPURTENANT WORKS . 1063.60

The actual earthwork rate for Maithon was not supplied bui it is stated
to be close to the estimated rates. The information regarding the estimated

rates, lead lift and the components which the rates include are given in para
14,22 of the report.

The soil comprises impervious, semi-pervious and rocky materials (Acid
Granulites and Hornblend Gneiss). Much of the common soil received from
the Diversion Channel was mixed with loose big boulders. The borrow pit
dry density varies from 105 to 118 lbs./cu. fi. The natural moisture content
is 5 to 8% ; the optimum specified is 14 to 17%. Water is added both at
the quarry as well as the fill, Compaction is done with 300—400 p.s.i sheeps-
foot rollers making 8 to 12 passes., The soil does not need to be rooted.

The operating hours of various equipment during the period 1-7-52 to 30-6-53
and the output were as under :

Shovels . - . 16,000 hrs.] Preduction.

Dumpers . . . . . . 64,800 hrs. | 1.8 m. cu. ft, Excavation.

Tractor . . . . . . 26,300 hrs. $1.59 m. cu. yd. Embank-
ment.

Graders . . . . . . 5,800 hrs.j(x—m—,sz to 30-6-53.)

The bank measurement is the same as the pit measurement and hence
bank or pit measurements are taken as a basis of guantities.

The strength and pay of the maintenance and supervisory staff on equip-
ment are given in Statement No. 6-5°3.

For 3-shift working of 9@ excavators, 27 operators are maintained. The
maintenance teams work in a group. The pay of excavator operators varies .
from Rs. 150 to Rs. 250 p.m. The cost of operation, maintenance and super-
vision worked out is as under:

Rs. ‘
Operators . . . . . . . . 672 p.m. per shovel.
Maintenance . . . . . . . . 1,943 Do.
Supervisery staff . . . . . . . #,025 p.m. for 9
shovels and 36
dumpers.

The information about the personnel in the Dumpers, Tractors and Graders
group is as under:

Name of Machine Nos.
Bottom BDumpers . . . . 14 cu. yds. 19
Rear Dumpers . . . - I5 5 » 8

»» » - - N * It 7 » 8
Tractors . . . . HDzo 14
” . . . . . HDijs 7
Tourna Dozers . . . Super C 2
Motor Graders . . . AD3 3
ToTAL 61
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For 3-shift working the following operators are maintained :

Nos.
Dumper operators . - . . . . - . 114
Grader operators . . . . . . . . 8
Tractor operators . . . . . . . . 51

Service and maintenance personnel and general staff not specifically allot~
ted are listed in Appendix 6-5-3. The charges of operation per plant hour
come to Rs. 2/5/- for dumpers and Rs. 1/8/- for tractors or graders.

Panchet Hill

The estimated cost of the project is as under :

Rs. (lakks)

A. Preliminary . . . . . “ . . 22.0
B. Lands - - . - . . . . . 20I.0
C. Works . . . . . . . . . 564.6
D. Buildings . . . . . . . . 50.0
E. Miscellaneous . . . . . . . . 36.9
F. Plantation . . . . . . . . 2.0
P. Maintenance . . . . . . . . 13.0
V.SLT. &P . . - . . - . . 18r.2
1070.7

Deuct receipt and recoveries . . . . . . —6s.10
Establishment . . . . . . . . 64.5
T. & P. ordinary . . . . . . . : 10.8
Capitalised abatement of land revenu . . . . 3.0
Audit charges . . - . - - . . 2.7
Overheads . . . - - . . - . 18.8
Hydro-electric installation including civil works . . . 327.2
ToraL ror ProjecT . 1432.6

The quantities of earthwork estimated and executed are given in para-
14-22 of the report.

The work of stripping was done entirely by manual labour. Other earth-
work is being done vy machinery.

The oils vary over a wide range as under :

1. Laterite s0il; course grained clay, sand (SC).

2. Sticky soil; fine grained sandy clay (CL).

3. Weathered greenish hornblend gneiss (GM & GP)

4. Weathered granulitic gneiss (SP & GP).

5. Weathered garnetiferrous taicose micaceous gneiss (SM).

The bhorrow pit density is 11113 lbs, The natural moisture content varies
from 5 to 10% ; and the optimum from 2 to 12%. Watering is done both at
quarries as well as at fill.

Compaction is done by sheepsfoot and squarefoot rollers of 290-390 p. s. i.
doing 10 to 12 turns. Coarse and rock soil is compacted by 6 fo 8§ passes of

iractors. Rooting is not required except for hard and intermediate rock which
is lossened by blasting.
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The unit rates of earthwork aod the elements of cost included are given
in para 14-22 of the report.

Eight pperators are maintained for 3 excavators and one loader working
double shift. No mates are employed. Maintenance is done by separate

teams, comprising 43 persons. The cost of operator and supervisory establish-
ment came to Rs. 5/6/1 per hour.

The following supervisory staff looks after the entire group of equipment :
1 Chargehand.

5 Asstt. Engineers.

3 Overseers.

1 Foreman.

75 operators are maintained for a group of 46 machines comprising Dum-

pers, Scrapers, Tractors and Graders of which normally 23 Nos. are on work

doing two shifts. The operafor’s charges work out fo Rs. 1/4/- per plant
hour. '

The strength of the field repairs team is as under :

Supervisors . . . . 2
Skilled . . . . . . . . 17
Unskilled . . . . . . . . 16
Non-technical . - . . . . . . 14

Major Repairs shop is divided into seven sections as under:

Section .;Va. of

ersons
1. Electrical . 5
2. Welding 1o
3. Engine Room . . . . - 1z
4. General Repairs . . . . ; 56
5. P. O. L. Swore . . . . . . . . 8
6. Tool Store . . . . . . . 8
7. Office . . . . . . . . . a

Workshop cost is not debited to the cost of equipment but is debited direct-
ly to rates.

Barrage and Irrigation

The quantity of earthwork involﬁd_in the Barrage and Canal Works are
as under:

m. cft.
Main canal . - . - . . . . - 700
Branch canal . - . . 256
Distributaries . . . . . . . . 45¢
Drainage channels . - . . . . . . 250
Barrage . . . . . . . N 120
ToraL . 1,770

The soil on Barrage works is coarse sand; that on canal works is mainly
loam. The entire excavation for the Barrage was under water.
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The cost of the project is estimated as under

Preliminary expenses .

Land . . - . -

Works . . .

Buildings . . . .
Miscellaneous and service road .
Special and ordinary T. & P, . . .

Deduct receipt and recovery .
Add overhead and indirect charges .

The work is shut off for about 140 days due to rains.

The lead and lift varied as under :
Work

Cawxar. Work
Weighted average.
BARRAGE
Minimum .
Weighted average . : . . .

-

TorAL

.

Rs. (lakks)
27.72
360,82
959.93
103-43
104.43
69.32
2,087.88

—17.30
207.08

2,277.65

Sundays and im-
portant holidays numbering 40 are observed as non-working days.

Lead

70
150
100

300
2,000
500

Lift

10
25
15

10
20
12

Earthwork planned to be done by machinery is 350 m. cft. and that by
manual labour 1,200 m. cfi. of which about 20 m. eft. is accomplished with

machinery. The rates provided are based on 1953 estimates in which the

rates are considerably increased.

The cc_mstruction equipment is charged to works through depreciation ac-
count. Miscellaneous equipment worth about Rs, 12 lakhs is charged finally

to works.

The estimated rate by machinery is Rs. 28 to 40 per 1.000 cft. and by
manual labour Rs. 18 to 32 per 1.000 cft. A note on costing furnished by the

project is given as accompaniment 6:5.
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APPENDIX 6-5-1
Organisation Chart
Not Printed.
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APPENDIX 6'5-2
Damodar Valley Corporation
*Indicates Second hand cquipment purchase.

Fquipment & Size ) No. & Maks Purchase Price
(Rs.)
Excapators—
9/8 cu. yds. . « 1 Priestmen . - . .- - - 54:477
518 4, 5 . « 4 Ruston Bucyrus . . . . . . 2,86,836
3’4 [Tt . - 5 NCK 304 . . * - * " ) 4’06’010
o North West-25 - . . . . . . 2,02,q24
1 Bay City-6s . . . . . . -
1 P & H-2355 . . . . . . .
I cu. yd. . . 2 Rapier-240 . . . . . . 2,07,722
T, . . . 3NCK6oz . . . . . . . 4,95,000
1 NW-6 . < e 1,435,650
4 PH 65513 . . - 4,48,000
2 Lima . . . . . . . 5,465,000
2} cu. yd. . . 16 PHgb5 A . . . . . . - 58,24,000
4 Lima%3z . . . . . . . 15,64,888
2 Ruston Bucyrus-54 . . . . . 530,880
1,07,21,387
Mobile Cranes—
20 Tons . . - 3 P & H Truck mounted crane . . . 6,17,799
8 Tens . - . 1 Bay City . . . . . . . *
6 Tons . . .1 Neal Mobile . . - . . . 70,000
6Tens. . . 1 K.L.Johnee .. .. . 86,899
7 Tons . . . 1 Tourna Crane TM-20¢ . . . . . 23,000*
De. . - 2 D-Roadster . . . . . - 2,14,820
Do. - -1 Tourna Crane TM-20 . . . . . 1,07,410
Do. . . 1 Super‘C’ TM-20 . . . . 91,600
£ Ton . . . 2 Fork lifier Ross Carrie1 . . . . 41,000
2 Jumboo Crane L. .. 72,026
3 Tractor Cranes . R . . . -
5 Tons . . -1 Cryslar Mobile . . . 13,500
13,38,054
Bottors  Dumpers—
1315 cu. yds. . . 31 Euclids . . . . . . 51,15,000
18, 3 . . 3 Letourneau . . . . . 4,595,590
17, 1 7 Terra Cobra . . . . . . 9,57,950
"+ w» s .. 6 Super'C' Towrnapull . . . . 7,39,360
73:07,920

e
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Equipment & Size

No. & Make

Purchase Price
(Rs.)

Dear Dumpers—
15 cu. yds.
1 < *» L] *

Shuttle Dumpers—
3 cu. yds.

4’% b1 » .
Ia » ” -

» »”

Power Scraper—

1} cu. yds. .
8 » L1

1 7 ” »

Tow Scraper—
20 cu. yds. .

13 5 » .
9 ” 1
Traclors—

Crawler Tractors—

14 Mack
25 Eutlid Model B.5 T D

48 Muir Hills . .

4 Aveling Barford
1o » »
2 Koehrings .

3 Super ‘G’ Letourneau .
12 ‘D’ Roadster

4 Terra cobra .

3 Laplant-Choate TS-300

5 Onion Empire BT-20 .

to Onion Empire EH-13 .

9 Onion Empire EK-g
Cat Model 70

28 Allis«Chalmers HD-20
g HD-19 . .
26 HD-15 . .
10 HD-10 .
7 HD-5

g International TD-24

4 Iaternational TD-18

4 International TD-14

6 Hanomag

2 Caterpillar D-8

8 Caterpillar D-7

2 Ansaldo Model TCA-70
t Continental

. 21,47,040
37,235,000

58,72,040

3,906,000
1,53:548
11,88,860
1,54,330

—_—

18,92,738

4,12,158
11,12,400

. 6,00,000
4555,457

25,80,015

2,39,550
4,066,750

. 2,43,900
1,36,240
10.86,440

20,40,000
. 7,20,000
17,68,000
5,81,000

. 3,02,000

63,11,000

2,068,350
3,36,228
2,74,500
1,35,000
1,63,904
5,14,200

79,920
41,000

18,18,102
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Equipment & Size No. & Make Purchase Price
Whedd Tractors—
4 Toumna Dozers . . . . . . 5:34,488
4 International WD-6 . - . . . 6o,150
2 M. M. Tractors . . . . . . 21,380
2 Oliver K, D, . . . . 26,840
7 Ferguson . - . 48,300
2 Fordson Major . . - . . 24,000
1 John Deer . 23,404
7,38,562
Motor Graders—-
g Austin Western . 1,54,185.
5 AMlis-Chalmers AD-4 . - . 3,48,500
3 Allis-Chalmers AD-40 . . . . . 2,21,085
1 Caterpillar Motor . 70,313
7:94,083
Sheepsfoct Rollers—
3 Allen . . 28,534
5 Tampo . . - . . 1,17,250
2 Tourna Packer . . . 66,260
2 Blawknox . . . 16,490
1 Sheepsfoot Rollers . . . . . 4,000
2,35:534
Rooters—
1 Le-Tourneau Rocter . . . . . 6,000
3 Le-Tourneau K-30 . . . . . 43,947
2 Le-Tourneau H.5 . . . . . 11,960
2 Empire 3 RK . - . 27,400
3 Caterpillar 18 Ripper . . . . 51,126
Loaders—
2 Eudlid Loa.ders - . - - . 3,99,400
Tractor Tankers—
3 Allis-Chalmers Water-Tankers . 27,075
5,66,908
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STATEMENT No. 6'5-3

Statement Showing Number of Personnel in the Maintenance Gang
for Excavators

Serial Kind of personnel Nos. Payofeach Remark
No. per month

(Rs.)

1 Mechanics . . . . . . - 150
1680
185
120
100

18c

o D3

2 Foreman 540
500
300
395
200
250
140
160

o et f) R e

2920
150
120
160
130
140
185
110
240

4 Hclper . . . . . . . . 22 65

g Fitter . . . . . .

o B3 R R

2 120

Blacksmith . . . . N 2 120

6 Supervisor . . . . . . . 1 150

[

7 Electrician . . . . . . . 110

»
-
W
[=]

8 Welder

- 03
—
[}
[+}
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STATEMENT No. 6'5-3—contd.

Statement Showing Number of Personnel in the Maintenance
Gang for Dumpers and Tractors '

erial Kind of personnet Nos. Payofcach Remarks
No. per month
(Rs.)

1 Mecechanics

o B2 1 R e e e
-
0
[=}

5]

Greaser .

[
- R e
&

4 riuer

T R
-
I
Q

Fureman

:

200
350

65
go
120
100
70
75
110
150

bl ]

5 Work Sircar

- B e Ty e

6 Priver

-

105
120

”

7 Helper "
8o
75

[ T

8 M- chanical Supervisor 1
150
. 1 175
9 Elcctrician .
1 150
10 Chowkidar . B 6
oo - . . 3 35
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STATEMENT No. 6:5*3—contd.

Statement Showing Number of Personnel for Supervision Time
Keeping Store Keeping etc,

(For Excavators and Dumpers)

Serial Kind of presonnel Nos. Payofeach Remarks
No. ‘per month

(Rs.)
1 Chowkidar . . . . . . . 5 65
2 Shovel Supervisor 1 110
12 go
4 75
1 70
3  Work Supervisors 6 100
29 go
4 i1o
1 125
3 120
1 150
4 Time Keeper 1 g0
100
5 Store Munshi . . . . . - . ito
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APPENDIX 6-5-4
Notes on Costing

1. A construction equipment depreciation schedule for normal use of 2,000
working hours per year has been issued by the Corporation. For assessing
depreciation this schedule is to be used. For machines not listed in the sche-
dule, Chief Engineer's instructions are to be obtained. Depreciations of ma-
chines are to be taken on their net working hours.

2. Repairs and overhaul are to be taken as 1009 of depreciation. This
will cover all spares and labour for major repairs as also small parts, bolts
and nuts, etc. for any minor repairs and maintenance.

3. Intzrest is to be charged at rate of 435 per annum on the gross
working hours.

4, All fuels, lubricants, engine oils, eic. are to be shown separately.

3. Operation staff will include : (i) Operators, (ii) Drivers, (iii) Helpers
and (iv} any other work-charged personnel and daily labour directly employ-
ed on the job.

6. For field maintenance only direct labour charges guch as mechanics.
greasers, daily labour, etc. are to be taken into account.

7. Overheads will comprise the following:—
(i) Expenses of field supervisory staff employed full fime on the job.
(ii) Proportionate share of expenses of—

(a) Field supervisory staif net employed full time on the job,
(b) Executive Engineer and his office,

(¢} Accounts Office, and

{(d) G.P. Fund contributions of staff in (i) and (ii).

Proportionate shares in (ii) above will be decided by the Executive Engineer
and the Accounts OfFcer.

8. Depreciation at 33}% is to be taken of the cost of : —
(i) Temporary sheds;

(ii} camp equipments; and

(iii) small and general tools issued to field staff,

'I_‘he;e pe_rcentages especially of items (i) and (ii) may be varied by the Execu-~
tive Engineer in consultation with the Accounts Officer and the Engineer-in~

charge.
9. Transport and other charges of machines are to be booked separately.
el 10. All other consumable stores including wire ropes to be shown separa-
y.
11. For any earthwork two unit rates are to be worked—
(a) Direct Labour Machine, Supervision and small repair charges, and
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(b) Direct Labour, Machine, Supervision and small repair charges plus:
interest, overheads and tools and plant charges.

Rate (a) will be comparable with estimated rates whereas Rate (b) will
be comparable with the rates of other agencies including Contractors doing
the same kind of work.

12. Transport charges of machines from one place 1o another are to be-
shown separately. These charges are to be debited to the terminal job. A
more convenient way is to debit to terminal job all remaining fuel, and other
consumable stores and the salaries of operators ete. from the hour they start
for the terminal job.

Method of Calculating Earthwork Rates
A. (1)Total direct Labour for the period.
(2) Total direct Supervision.
{3) Total direct Fuel
(4) Total direct Field maintenance staff.

B. (1) Depreciation for net working hours.
(2) Maintenance—Depreciation.
(3) Interest for the period.
(4) Depreciation of Camp Equipment for the period.
(5) Overheads of Supervisory staff—
(Asstt. Engineer and office)
(Executive Engineer and office)
(Accounts Officer and office).
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APPENDIX 6-6
Bhzkra Dam Project

A concrete dam across the river Sutlej, 680 ft. high and requiring nearly
3 million cu. yds. of concreie is heing constructed. The excavation mostly
in rocx over 3 million cu. y¥ds. will be required. Earth-moving machinery is
utilised mainly on the excavalion of the approach roads, foundation for the

<am and the power house and the tunnels.

The primary sub-heads and the estimated cost is given below:

: Rs.
A. Preliminary . . . . . . . 1,18,77,000
B. Land . . . . . . 3,44,43,000
C. Works . . . . . . . . . . 32,82,37,000
K. Buildings - . . . . . . 3,44.,65,000
M. Plantation . . . . . . . - . 2,00,000
O. Miscellaneous . . . . . . . . 81,47,000

R. Railways and Commumcauuns 2,22,41,000

ToraL WORKs . 43,96,10,000
B. Land - - . . - . . . 344,473,000
Total works Less B. Land . - - . . . - 40,51,67,000

P. Maintenance
1%, of cost I-Works 40,52,000
Total I-Works (I) Headworks . . $4,35,02,000

I—\Works (6) Special Tools and Planis:
A—Capital cost . . .
B—Deduct for dx.prccmuon mcludu:l inrates  for works under
C-works and szle of machinery on completion of work.

8,87,52,000

—7.43.38.n00
I—Worls (7 Losses on stock, L.S, . - . 2,00,000
Unloreseen LS. . 25,00,000
Total T Works . . . . 46,02,76,000
II-—Establishment
(i) Establishment cha.rgcs including leave salary and pensionary
charges . . 4,34,26,000
(i} Establishment chargcs on account of specialists . . 4,88,85,000
(iii) Establishment charges on account of C.A.Q.'s Office at 112%
of I\Works 23,01,000
Torai Est N . 56,12
ITi—Tools and Plant 1 ABLISHMENT 9,56,12,000
1% of I-Works 46,03,000
IV—Suspense
Nil . . .
V—Receipts on capital account I'nr BUlldlllf’S and Ra:lway . . . 1,02,12,000
Total direct charges . . . . . . . 02,709,000
Vi—Indirect Charges P5i0%79
Cupitalisation of the abatement of Land Rrvrmc and Audit and
accounts . . 31,94,000
ToraL —_——————

55,34,73.000
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The value of Special T. & P. is estimated at Rs. 887 i
: : - . . 8-87 ¢rores of wh
earth-moving machinery is nearly Rs. 2 crores. Nearly 70% oto tlvxve llcilgeﬁ;ef.

equipment is planned to be utilised on the work and the re- i
at 80% of the book value, © resale value is taken

The general organisation of the project is given in Statement No. 6-6-1.
66 The information about the capital equipment is given in Statement No
- . 2' .
The information about the estimated cost and the actuals of ownership
and running cost of equipment is given in Statement No. 6-6°3 & 4.

Efficiency of ulilisation is controiled through a form devised for each
type of equipments. A typical summary is given in Statement No. 6-6+5-

The cost of earth-moving machinery is debited, in the first instance, to
the project as an independent charge under “Special T. & P.” but is trans-
ferred to work through depreciation, progressively according to utilisation.

The “plant hour” is defined as the total hours of work for each machine
irrespective of the meter reading. The field repairs is defined as the work
that can be done in the field. The plant engineer or the Master Mechanic
decides which work should be done in the field and which in the shops.

The running expenditure of the equipment is watched through suspense
estimates which are cleared monthly on the basis of the estimated rates of
owing and operating the equipment and log book records. The adjustment for
the residual charges on suspense is carried yearly.

Log Books

The form of the log book and rules for their maintenance is given vide
Statement No, 6-6-5.

The quantities are based on physical measurements by the P. W. D, staff
according 1o the normal P, W. D. regulations.

Stores

A small store is maintained at the dam site for about 15 days’ require-
ments. The main store is located at Nangal which issues the materials {0 the
sub-store as transfer of stocks. The Issues from the sub-store are according
to the normal stock regulations of the P. W. D. accounts.

Technical Personnel

Excavators—The number of operators engaged are equal to twice the
number of excavators plus about 1/6 as Teserve. Generzlly, one operator
is allocated to one machine. Maintenance is carried out .through crew system
employed for the entire group of equipment, Information about the wages

is attached vide Statement No. 6° 6-17.

The information about the strength of astablishment under various ieams

iz given in Statemen® No. 6°6-8.

Mostly rock-grip types of tyrgs are us
maintained. The cost is included in the co

ed. Separate tyres account is not
st of spare parts.

A1l staff is maintained on monthly wages.

The information about the stock and accounting system is given under
Wangal Project..
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STATEMENT No, 661
Organisation of Bhakra Dam Administratior
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STATEMENT Neo. 6'6°2

VWork-charged Establishment Employed In Lubrication Sub-division

Fareman .
Chargeman -
Drivers .
‘Greasers .
Cleaners

“Work mistries

Organisation of Excavation Right Division (Twoshift)
. Executive Engineer.

.

.

1 8. D. O. Accounts and Estimating.

< §. D. Os. Excavation Work.

»

2 American Supervisors.

1 Assistant Supervisor.

.

Organisation of Excavation Left Division {Twoshifts)

Executive Engincer.

1 S. D. O. Accounts and Estimatcs.
4 S.D. Os. for Excavation.
2 8. D. Os. for Drilling and Blasting.

1 American Supervisor.

7 Nos.
14 Nos.
14 Nos.
24 Nos.
36 Nos.

5 Nos.

1 Assistant Supervisor Excavation General,
1 Assistant Supervisor Drilling and Blasting.
g E. L. Shovel.
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STATEMENT No.6.2.6—Contd
Bhakra Dam Project
Caplital Equipment

Make a, d Madel or Size and

Lid.
M/s. Tractor Lenipment Corpn.
Now Dulhi.

From Baud Khel Thal (W.B.)

Pasha Bhai atel & Co., Bombay,

Circle.,
United Provinces Comml. Corpn.,

Month Month Total’ Whether
8 s ED Nos, in cach and year  and vear Purchase  acquired Ordered throngh
P4 Type of 2,5 ol pur- tat put Price new or
~  Equpment ‘58K chage, into from
2 . 62 u operatic n disposal
; 552
1 2 3 4 5 6 7 8 9
1 (A) Tractors 6 Carerpillar--T) 8 with Dozer 1 BB 3@ 327204 New Willcox-Buckwell India Lad.
{10) 111048 2@g 15304 Oldfrom  From Disposals,
1! 3/50 Disposals.
2 : Gf52 1@ 134488 New Willcox-Buckwell India Lid.
11 0/53 :
5 Caterpillar D.y7 2 1 q4/p0 2@ 128988 New Do.
3 : 1148 3@ 19515 Old from TFrom Disposals.
. Disposals. .
4 Care: pillaw D.6 1t g51 2@ 13380y New Willcox-Buckweli. India
1! 9/h2 3@ 137342 New
1 : 953 India Ltd,,
1t 3/53
2 Caterpillar Doy 1 2 5/47 @ g270 Old (Dispasals).
18 If5t 1@ 24557 New
1 Caterpillar R4 1:11/40 1@ 5000 Old From Disposals.
10 Allis Chalmers HD 2o 6 : 8)52 8@1118016 New |8
4 : g/52 2@ 286728 New »1 Narwana Circle.
1 Bhakra Main Linc
4 Ansaldo Fossard AF 8 1 ¢ 1f52 4@ 4114203 New
Dicsel Tractors with Doxers 14 12/52 New Delhi,

2 1 1f54

FALLINWOD AYINIHOVI (NV LNVId NOLLDNYISNOD JO 1d0dTd
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Lgg

8 Internaticnal T.D. 24 11 25y
5t 3/54
2 3 5/53
2 Motor Graders 4 Motor Craders No. 212 .1t 7f5u
Motor Grader No. 12 . . 1z I1f52
1 : 8/53
1 7153
pers 2 D, Roadster made Rocker fitted 11]52
with 4 cylinders G.M. Engines.
Excavators 17 (Shovels) 1. Ruston Bucyrus 120 1353
Operating  as 14 (Cranes) shovel.
Dragline shovels 2. Bucyrus Erie 38 B, Sho- L 4 1559
and Granes. —— vel 2 Nos. 14 cu. yds. r '
3t 3. Main Speed Shovel 1§ !
cu. yds. 2 Nos. J

4. Link Belt S8peeder Shovel 2} cu. 1 @ 12/352
yds. 3 Nos. 1 : 3/50
5. P. & H. Shovels fcu. yds. 1 No. 1 : 3[40
6. Marion Shovels 24 cu. yds. 3 Noé. I ; 348
2 : 1150
7. Lorain Shovels J-8o 1f cu. veds . 1 = 253
B. Leonard Shovel § cu. yd. 1 7/49
9. Leonard Elcetric Shovel 2k cu. 2 ; 10{53
yds. 2 Nos.
ro. NW. 1} cu yds, Shovel . 1 348
2/49

1t P & 1. } cuyd. 1 No. A

LG8 135018
s 675100 » New

20! 270040 )
1@ 55620 New

3 29110 New
20 224344 Now

1@ 68ooo; New
2@ Gtogeo New
2@ 667670 New

1@ Gzzoo Old

1@ 68986 Old

34 1008179 New

1@ 298080 New
1@ 109644 New
2@ go2650 New
1@ 30000 Old

1@ 49428

M{s. Vaikart Bros., Ltd., Bombav.

M/s. Willcox-Buckwell (India)
Lid.

William  Jack Co. {India) Lad.
Bombay,

Ruston Bucyrus Ltd., U.8.A.
Mfs.  Bucyrus Erie, US.A.
Do.

From Disposals,

Do.

Blackwood Hodge & Co.

Volkart Bros., Ltd., Bombay.
Do.

Mjs. Greave Qotion & (o,

From Disposals.

SIDIANAJIIY



4 Cranes
5 Dumpers

6 Compressors

STATEMENT Mo, 6'6'2—concld.

3 4+ 7 5

Lorain Thew Shovel Grane 5u4 15 1 & 3/53
tony 1 No.

Lorain do. 45 tous 1 No. 1 s 4/59
Link Belt Crancs 10790 tons 1 No, 1 g/4d
Quickway Motor Grane 5 tons 1 No. 1 ¢ 5/50
Tractor Grane D=7 7tons 4 Nos, . 2 1 5l49
Stileg Derrick Hudson Creane Flons 2 1 .}[49
2 Nos. :
Fork Lifter No. t735LT, 1739 LI, 2 1 1/53
a Nos,
PH 5 Tons Granes 1 No. . torof4y
Tractor Crane T.D. 142 tons § Nos, 2 @ 11/4g
1 /49
g2  Kachring Dumpers 12 Bl40
Dumpers 3 cu. yds. cap. 20 7{50
Dumper Mix Hill 2 cu. yds. 20 6/47

46 Air Gompressor 315 GIFM 16 o2t 3y

210 GFM 4
105 GIFM 7

160 GFM 1
s00 CGFM g . .
Compressor 1000 GFM Elee., .12
70 GFM o2

g2 GFM Air Compressor 1 |

—

G

1@ 302205

16 4ybooo

1@  G2y00
1@ 25350
208 28210
2@ 104350
2@ o214
1@ 206662
3@ 12779

12(@ 678048
200 537172
zo@ 169783

Ll

16t 4ubuB5

1@ 11540
3@ 8892y
120 781373
2@ 24500

@

2730

i

New

New
Old
Qld
Old
Qld

Old
Old

New

New
New

17
Old

29
New

9

Volkart Brothers.

Volkart Brothers,

Disposals.

Cientral Workshng. Amritsar,
Disposals,

Dispousals,

Disposals.
Disposals,

"B, K. Khanna & Co.
Cannon Bunkuley & Co., Ltd.
. Bovdell & Go.

16 from Disposals.
t from Ingersol Rand.

5 Irom Ingersol Rand,

12 [rom Consolidated Pncumatic
Co., Ltd., Bombay.

6 from CPT Co., Bombay,

1 from Hissar on transler.,

2 from ISM, U.S.A.

3 from M/s. Albert Herbert Co.,

Ltd., Galcutta,

FILLINNOD AYANIHOVIN ONV LNVId NOILOMEISNOD 40 1¥043d



7 Crushers 7 Rock Grushers 56 VA
Stone Crushers Petrol 1687 g

1
1
Pioncer Rock Crusher Model 3 1 2/50 7@ 125955 Old Lisposals.
Stone Grusher 42 VA . 3 : 3fm0
Primary Rock Crusher 25 ¢y cl. 1 6/50
8 Euclids 12 27 F.D, 15 Tor . . . 12 1 5[40 89799 cach New
8 8o F.D. 15 Ton . . . B8 2153 :460?) cach New
8 1 UD, 10 Ton . . . B : gl53 117310 cach New
20 3t T.D. 22 Ton . . . 20 : 3/53 220000 cach New

688
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
Bhakra Dam

Data for Cost Estimating

{1953-54¢
Oil grease
and waste
Sl. Type of Makes. Model Fuels Gls. per operat-  including Operator
No. Equipment and Size ing hr. & issue rate labour wages
for fuel Quy. rate per per operat-
operating ing hour
haur
T 2 3 4 5 6
t Tractor H.D. =20 51 t 8 o 3 9 o 1 5 0
Dozer Allis Chalmer
a2 Tractor T.D. 24 42 1 8 o 314 O 1 5 0
Dozer Intermational
3 Tractor D. 8 32 1 8 o 315 © 1 o
Dozer Caterpillar ? >
4 Tractor A.F. 8 3k 1 8 o 7 1 0 1 5 O
Dozer Ansaldo Foseati
5 Tracior D. 7 2 8
5 7 2 1 o ] 1 o
Dozer Caterpillar ! 39 3
6 Tractor D. 6 1 1 & o 0 o
Dozer Caterpillar i 33 '
7 Tractor D. 1 13 1 8 6
Dozer Caterpillar ) ° 2 ° ree
8 Motor Caterpillar =
Crader P 17 1 8 o 212 o 1 5 0
Scraper
g Shovel Marion 2} cu. vds. 5 1 8 o 413 o I 7 0
10 Shovel NI;J(]L:;t-owac 13 cu. 2} 1t 8 o 312 0O 1. 5 ©
11 Shovel P& H 13 cu. vds. 3 1 8 o 4 3 o 1 5 O

350




APPENDICES

No. 663 -

Projects

of Machinery

Rates)

Auxiliary Repair parts  Tyres, Sundries Total

Personne] (spare parls) Tubes and Misc. cost  per

wages  per cost per and Flaps cost per operating Remarks
operating operating cost operating hour

hour hour pur operating hour

hour
7 8 9 10 i 12

2 1 o 411 o 2 5 0 g1 8 o This includes  dep-
reciation @ 9f5
per hour, i

2 1 o0 4 6 o 2 3 0 20 4 o This includes  dep-
reciation @ 8t
per hour.

112 0 414 © 2 7 © 20 4 o This includes  dep-
reciation @ oglte
per  hour.

115 © 4 5 O 2 3 0o 2611 o This includes  dep-
reciation @ 8/to
per hour.

112 o 312 0 114 © 23 8 o This  includes dep-
reciation @ 7/8
per hour.

1 9 o 3 2 o 1 9 o 19 12 o This includes depre-
cialion @ 6fy per
hour.

1 6 o 1 4 O 016 © 11 6 o This includes depre-
clation (@ 2/8 per
hour.

I o 2 o Ttern No. 1 g o0 ag ¢ o0 This includes depre-

I 3 inc[udcsg ciation @ 6/5 per
cost of hour.
iem 8§
o a . 10 0 o ¢ o This includes depre-

31 5 1 3 * ciation @ 14/8 per
hour.

a 0 112 o This includes dépre-

290 90 3¢ 3 ciation cost {@ 12/15
per hour.

a13 @ 31 8 o. This includes depre-
213 0 + 10 ? ciation cost @ r1f1:

per hour.
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REPORT OF CGONST

RUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT

+ 5 6

i 2 3
1z Shovel Lorain 13 cu. vds. 9
t3  Shovel 28-B 1] cu. vds. . 3
i1 Shovel P & H i} cu. yds. 2}
15 Shovel Lorain { cu.vd. . 1}
i6 Shovel Orton § cu. vd. i
17 Shovel P& Hicu vd, 2}
13  Shovel North West 1} cu. yds, 2}
ig Tourna 13
Rocker
20 Motor Crane Lorain 45 Tons 10
. 4
21 Motor Crane Lorain 30 tons
4
22 Crane Washington . Eleciric
Charges
120 units,
23 Crane Colby - . 100 Units
24 Motor Lorain . . Is.
Crane Qld zEs
25 Crane Orton 5 tons . 12
26 Crane (conver- P& H B .
ted from rl 2k
. vds.

Shovel}

8 o 3‘120 1 5 o

8 o 313 0 5 0 0

8 o ’
314 © 5 0 ©

6 310 0 4 0o ©
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No .58 3—contd.

12

19

16

18

18

10

10

13

i2

10

14

4

3

11

15

15

10

10

12

10

31 70
29 12
17 ©
18 o

18 o

16 o

16 o

zo0 8

79 5§

6g 5

65 B
30 4
22 3

19 12

This  includes depre-
ciotion @ 11/{18 per
hour.

This includes  depre-
ciation @ 10[14 per
hour.

This  includes depre-
ciation @ 1f11 per
hour,

This includes deprecia-
tion @ 3/14 per
hour,

Do.

This  includes depre-
ciation @ 2/8 per
hour.

Do.

This includes depre-
ciation @ 78 per
hour and contingen-
cies @ 2 per cenl.

This includes depre-
ciation @ 22/6 &
2/12 per hour for
Ford Truck.

This includes dcpre-
ciation @ Rs. 151
per hour & a/3z for
Truck.

This includes depre-
ciation @ 16{12 per
hour.

This  includes depre-
ciation @ 14/10 per
hour.

This includes depre-
ciation @ 1/9 per
hour.

This includes depre-
ciation @ 3/11.per
hour.

This includes depre-

ciation @ 3/~ per
hour.

e =



REPORT OF CONSTRUGCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
1 2 3 3 6
27 Crane Wrecker al I 1 0 2 8 o
28 Crane (conver- P & H 2% 4 11 © 1 4 0
ted from 13
cu. vd. Shovel)
29 Crane {convert- Link Belt 2 111 o 1 4 ©
from 3}
cu. vd. Shovel)
30 Crane Quickway Mobil 1} 2 7 0 013 o
31 Tractor D.7 (6 Tons) 2 3 6 o 013 ©
Crane
32 Euclid with D.7 cu. yd. 27 FD 2} 1 8 o 1 o ©
Trailer.
33 Crane TD 14 {2 Tons) 13 3 6 o 015 0
34 Truck with Federal 4 010 o 1 0 0
Trailer.
35 Truck with International 3 1 8 o I 0o o
Trailer
36 .Auto Car  with . 2 010 0 1 0o O
45 Ton Trailer
37 Truck with G. A C. . 2 5
Winch °s° Pee
38  Euclid 31 TD 22 Tons 4Gl./3.69 3 8 o 1 5 ¢
139 Euclid 27FD 15 Tons. 2.5 GL 3 8 o 1 5 0
2.42
40 Fuclid 1 U.D. 10 Tons 2 Gl 2z 8 o 1 5 0




No. 6:56-3-—contd,

APPENDICES

7 8 9 10
7 80 I 4 0 . Y153 0
1w 7 o 1t o g 15 0
10 3 0 LI B o 8 o
I G I 9 u 012 0
113 © 113 0 10 O
4 5 o0 3 1o & Item No, 216 O
g includes
cost of
item 8.
113 0 012 © o 8 o
8 45 o 1 7 0 012 O
4 6 o 2 o o Dem No, r 6 o
g includes
cost  of
item 8.
4+ 4 0 012 0 Do. o 6 o
4+ 0 O a1l o Do. 0 5 0
115 © 5 2 © Dao. LA B
112 © 2 § © Do 113 0o
r 9 o 2 {1 O Do. 115 0O

18

L4

1

13

11

12

10

12

This  indudes depre-
ciatien @ 33 per
hour.

This  includes depre-
ciation @ of11 per
hour,

‘This includes depre-
ciation @ 1/t per
hour.

This  includes dcprc-
ciation (@ 3f2  per
hour,

This  includes depre-
ciation @ 1j15 per
hour,

This incudes  depre-
ciation @ 10/6 per
hour.

This indudes depre
ciation @ 1~ per
hout.

This  includes depre-
ciation  cost @ 1]7
per hour,

This _includes depre-
ciation cost @ 310
per hour.

This inchudes depre-
clatian cost @ -12f-
per hour.

This indudes® depre-
ciation @ ~j11f~ per
hour.

This includes depre-
clation @ 14/12 per
frour.

This includes depre-
ciation @ 75 per
hour.

This  includes depre-
ctation @  7j12 per
hour.
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT

L 2 3 £ 5 6

41 Mur Hili 3 cu. yds. o075 GL. 1 8 o 2 1 o0 o g o
Diesel
Dumper

32 Petrol .- 1725 GL 3 o o o1 o o 6 u
Dumper

43 Kochring .- 1 Gl 1 8 o 2 1 © o g9 o
Dumper

44 Thames .. 1~25 Gl. 1 B o 111 © 015 o
Tipper
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No. &-6'3—concld. '

e —

7 8 9 10 1t 12

i 00 1 1 o Ittm No. g o0 9 0 8 g o This includes depre-

includes cost ciation @ ¢ T
of Iiem 8. hour. @ 3 pe

012 © o 5 6 Do. o 5 6 6 14 o This includes depre-
ciation @ 11)- per
hour.

011 © 14 o To. 0i3 0 1t 6 o This includes depre-
ciation @ g/r2 per
hour.

c15 © ol1 © Do. o 8 o 8 12 o This includes depre-

ciation @ 1/15 per
hour, and 2 per cent
contingencies.
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT
Bhakra Dam

Data for Cost Accounting

Oil, mease

Fuel gls. pct and waste  Operator

§l.  Typeof Equipirent Make, Model and  operatirg br.  including Wages per

No. Size and issue rate  senvicing opcrating

for fucl labour hour
per ope-
raiing
hour
' 2 3 4 5 6

Rs. A.  Rs. As, P. Rs. As, P

1 Tracior, H.D. 20 Allis Chalmer, HD. 35 glk. @ 2 8 o 1 0 ©
20 1/6 = 6 14

2 Tractor, D-8 Caerpillar, D-8 3i els.@ I 10 © 1 4 O
1/6= 4 13

g3 Tractor, D-5 Carerpillar, D-7 at ghk. @ 112 0 I 2 0
1/6= 3 7

4 Tracfor,D-6 . Caterpillar, D-6 13 els. @ 115 o oIz O
1/6=2 6

5 Tractor, D-4 . Catapillar, D-g 13 als. @ 015 0 o112 0
1/6= 2 1

6  Euclids Euclid, 27F.D.~15tons 2 g, @ 2 1 0 2 o o
1f6= 2 1=

7 Marion Shovel | Marion, g3 M, 23 5 gls. @ z2 8 o 2 8 o
cu. vds. 116= 6 14

& Link-BcliShoved  Caterpillar2K. 175 5 gls. @ 115 o0 o1z ©
2} cu. yd-. l_n'§= 6 14

9 N.W. Shovel North-West Eng. Co. 2} ek, @ 3 4 0 1 8 o
1} cu. yds. /6= g 1

10 P. & H. Shovel Harnischfiger 1l vds. 3 gls. @ 3 4 © 1 9 0
b= 4 2

figures, near the mark, have been given.

398
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APPENDICES

Mo, 664
Project

Machinery (Actuals) for the year

Auxiliary Repair parts Tyres, tubes  Sundries  Total cost

personnel and spare pa- and flapscost  and Mis. per opera- Remarks
wages per riscostper  per operating  cost per  iing hour
operating  operating hour operating
hour hour hour
7 8 9 10 11 12

Rs.As. P. Rs. As. P. Rs. As. P. Rs. As. P. Rs. As. D,

I 2 0 6 o o o 415 o 34 8 o Including deperciation:
) 12]1,
1 6 o 414 0 .- 5 6 o 20 1 o Including depreciation:
gf12 per hour.
1 6 o 312 0 . 611 o 25 11 6 Including depreciation:
e
DIl O 2 9 o© . 413 0 18 4 o Including depreciation:
5/2.
015 o I 4 © e r 4 © 8 % o Including depreciauon:
1/4.
1 8 o 2 1 0 4 0 0 1 4 o 21 10 o Including deprociation:
4 0 0 3 3 0 . 9 0 o0 37 4 o Including depreciauon:
9/3-
113 0 311 0 . 210 o 28 4 o Including depreciation:
10/9.
2 4 o 2z o v . 7 0 0O 21 7 o Induding depreciation:
2/10.
2 4 0 2 4 O .. 4 8 o 2015 o Incuding depreciation:
' 3

as it would take very long to.do because they have gronped under one head stock. Approximate
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REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT MNo. 6-6'5
Carerpillar Tractors {New)

! No. of Machines

; Average break—‘ Average break-|

v
' 'éﬁ 2 down includingdown excluding
;____,,_ . ; I v i 12 ¢ overhauling overhauling
: - R
P b D el 2w '
S . NEowst s | E i
. ! ! H ! ‘2- = o [T
; { { : H _ X 2] -_ R
l o Ltz Zh|E8 = 13 73
| . H i | ! | .'g ;.:’.a n = | [~} o ! = ]
b : R - T - R -~ %
Y \ . i zl 3 g Rl 28BS %o | 8 o
b 50 Bigje (ESlag i 8 leX 2o 0 E
I ) ' £ .8 im. 83 g8 ST 1 zX 2202 | T o B
EEim B E 2484 = 0 Tw =N = | =
! ' & ‘-,.-..E_.‘_k,._.lE | =0 =287 1 3y
C= lﬁ‘g,513:=1#5|o-§i.‘.‘.u4'52|.::?5:..:g:
Py E e B'21EiEIREY8 Eg ' RLIZS O ESE
1 ] =5 bR = nlZ l |+ > . | ES
R 285 .21, 8155.3 g _8 |1 Z¢ | 2=
g L EIEEEIETE L B2 3 25 | 98
: w T u'lole i ales VB i S |
= 12 0 _'d B8 RE5F '8 1§ C R
TIEyEiEgIEIEEEERE T L E 1§ i E
g g g '3 . ziglg.grg,27 & | 3 :6 -] 9
Z z.90 .0 & < <2idi2i£.d 10 (e 1o
1 =2 3 4 3 6 7849 10 1un 12 13 14 15 16
April 1 .. T 432153 4023 .. 23  35.-4 5.31 15.0 3.31  15.0
May =2 - 2 yB 230 B3 54 .. 54 51.25 12,1 23.4 12,1 23.4
June 3 .- 3 429 161 67 41 35 80 37.2 1B.5 19.7 9.5 25.4
Juy 3 .. 3 46114719473 .. 73 1.6 1595 49.5 15-75 49-5
Aug. 3 3 432166 35987 .. 87 138.4 20,1 52.4 20,1 52.4
Sept. 2 t 3 $48 103 823943 82 43.0 18.3 42.5 8.6 20.2
Oa. 4 4 432 196 122 435 .. 45  45.4 0.4 22.9 10.4 22.9

Coluwnn

400

cxcluding holidays.
Colmin 6.—These figures are based on the actuals recorded in the log books.

Column 7-—1dle hours have been filled from the log books. These have been taken as a ull
shift of § hour a day when the machines remained idle throughout the month.
Colunn §.— These figures arc based on the actuals recorded in the log hooks. In case of machines

under overhaul for whole days the hours under overhaul have been taken as
8 hours only per day.

The information on some of columns above has been worked out as follows:

5.—Basic schedule hours have heen taken as two shifts of 8 hours cach for all days



10F

Dade

Shift Now

Brcﬁkdo“ 'm hOu_r;_;l' an:'

Dtscnpuon of breakdown or reasons for
idle hours.

Fstimated on which machine employed

Sitc of work, kind of work

Progress of work

Name and signature of forcmanfoverscer
and checking officers.

Fuel Oil H. 8. Diescl ey
Petrol - 8 &
o ey ———— R
Lubricants Fngine q g
Lubricants gc‘ar J N .
re e -
rease § 3
Filters ) . g
Other Stores
Name and s;gnature of fore rmanjoverscer i
and checking officers. =
Time and date on which remained under _E;
repairs, o
Details of spare dp':rls issued and reason for ;
ue delay for repairs, 2
n
Name and signature of foremanfoverseer f q

workshops and checking officers.

Remarks

(I Jo sweN

105 yoof So

UOTSIAL

SUMIBU Jo "ON

(awryaeyy)

weQ ereyg
9:9-9 ON INIWIALVLS

SIOICNTJay




REPORT OF CONSTRUCTION PLANT AND MAGHINERY COMMITTEE

Rules for Maintenance of Log Books for Earth-moving Machinery

The following rules should be observed for issue. custody, maintenance,
checking and accounting of log books.

A. Issue and Custody

1. Log books are very important records of working of machines and
are to be kept with same care as Measurement books.

2. All log books will be numbered and their pages machine numbered.

3. All log books will be issued from the office of the Executive Engineer,
Mechanical Field Division (Supdt. Mechanical Field Department). who wil}
keep a record of number of log books and machines to which these relate. The
Executive Engineer, Mechanical Field Division, will supply 2 list of all log
books issued (with serial number of machines) at the end of every month
" to the Administrative Officer in duplicate and one copy to the P.A. to Joint
Director. Construction and Plant Design,

4. Two log books will be maintained for each machine, one for the month
of January, March. May, July, September and November and the other for
the month of Feb., April, June, August, October and December.

5. The log books will be issued by the Executive Engineer, Mechanical
Field, to the Divisions (Departments), e.g., (Excavation Right or Left or Bridge)
where the machines concerned are working. The Executive Engineer of that
Division in turn will make the SD.O. (Assistant Superintendent) concerned
responsible for the log books with the machines working under the latter.

The Executive Engineers and §.D.0. (Assistant Superintendent) will maintain
a register of log beoks like register of Measurement books. When a machine is

transferred from one SID.O. to another, the log books will be transferred along
with the machine and the changes incorporated in the register of log books.
In case a machine is transferred from one Division to another, the transfer
of log books should be notified to the Executive Engineer, Mechanical Field,
who will always maintain an up-to-date record of distribution of all log books
and also to the new Superintendents (Executive Engineers). The Executive
Engineer, Mechanical Field Division, will periodically check the list with the
log books.

6. The log books will be kept in a cloth cover with the machine and in
the charge of representative of the Division using the machine. When this
machire is in use, the log book will be kept with the operator and when the
same is not in use it will be kept with the Chowkidar. These log books should
be readily accessible to all the Divisions all the time.

7. If a machine is transferred out of the Directorate, the log books are
not to be sent along with the machine, but should be returned to the Exe-
cutive Engineer, Mechanical Field Division, for record, but essential data, e.g.
number of hours the machine has worked should be supplied, '
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B. Maintenance of Log Books
8. A form of log book proposed, is attached* herewith. This will be main-
tained as follows:

Column :to B . . . . By the Division using the Machine (Excava-
tion . Right or Left).

Column g to 16 . . . . Executive Engincer, Mechanical Field
’ " incharge of "Lubrication.
Column 17 to 19 . . . . By the Division carrying out maintcnance
-and repdirs.
Column 20 . . N . 'By any Division when necessary.

9. Totals should be struck for each page and c¢arried over to next page. A
grand total should e struck fer each month, The hour meter readmg at the
end of the month should also be noted and compared with the working 'hovirs
otherwise recorded. The total number of hours machine has worked since
purchased and its last major overhaul should also be recorded where known.
At the end of month, an abstract should be prepared for the following:

Name of work to which charges Working hours Quantity of work
to be made done

1G. On the first page of the log book the sanctioned scale ot fuel and luhri-
cants for working hours should be noted.

C. Checking

1. All Executive Engineers and S.D.Os. will inspect the log books dur-
ing their tour of inspection and go inio reasons for low progress and/or lesser
number of working hours for excessive issue of stores, Thev should sign
the log books in token of their inspection. :

12. The Sub-Divisional Officer, Estimates and Accounts, will check it for
completion at the end of the month before submission.

D. Accounting

13. The log books will be sent by the S.D.0s. to the Execulive Engineers
on 1st and by the Executive Engineers, to the Adminisirative Officer by the
6th of the next month along with an abstract of debits and credits.

14. Necessary debits and credits will be raised in the Administrative
Officer’s Office,
15. The log books will be returned by the Administrative Officer to the
Executive Engineer concerned by the 20th for use next month.
M. R. CHOPRA,
Joint Director,

Directorate of Construction and Plant Design,
Nangal Township.

*Not Reproduced
27—1 C. W. & P. C.[57 403



REPORT OF CONSTRUCTION PLANT AND MACHINERY COMMITTEE

STATEMENT Mo. 6:6°7

Copy of Letter No. 470 CD, dated 5-3-53 from General Manager, anb Secretary

to Government Punjab, P.W.D. Irrigation Branch, Bhakra Dam, Ellerslie,Simla-2

to the Administrative Officer, Directorate of Construction and Plant Design,
Nangal Township

Sanctisn is accorded to the revised wage scale for the undermentioned

categories of workcharged establishment employment in the Bhakra Dam
Administration, with effect from 1-1-53.

Revised wapges approved by the Finance

o Department
Name of post
Apprentice
Min. Max. Min. Max.
: 2 3 4 5
GROUP A
Foreman Special . . - . 300 500 .. -

Sttiictural Shop
Processing Plant . . - . . .e .
Batching and Mixing Plant . - .. .-
Placement Plant
Erection of Trestles . . .. . -
Maintenance of Special Plant .

Repair of Special Plant at Bhakra Site
‘Welding Machinery and Structural

- - -

Earth-moving . . . . .. ‘s .. .
Drilling . - . . . .- . - .
Civil Rigging . .. . . .e . .-
2. Foreman . . . . 210 300 . ..
Heavy Plant Ovcrhaul . - . .. .- .. ..
3. Foreman Miscellaneous . - . 150 225 .
Automobile . . . - . . e e
Machine Shop . . . . . - ' .
Foundry . . . . . .. . .. y
Carpentry . . . . . .- .. .e ..-
Reinforcement . . . .. . .
4. Assivtan! Foremnan (Spma[) - . 210 500 . .‘:
For jobs given under Foreman (Special) . . . .
5. Assistant Foreman 150 225 . .
For jobs againast Foreman . . . - “
6. Assistant Foreman (Miscellaneons) | . 120 150 ; o
For jobs mven under Foreman (Mis- ! N ”

cellanegus)
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I 2 3 4 5

7. Chargeman (Special) . . . 150 225 .

For jobs given against Foreman - e ..
(Special)

8. Chargeman . . . . . 130 150 .-
For jobs given against Foreman . . .e

g. Chargeman (Miscellaneous) . . . 169 130
For jobs against Foreman. . . e .-

GROUFP B
1. Template Maker of Steel Structural. Fitter
Stee! Structure . . . 100 150 50 75
Erector Steel Structure . . . . -
Cable Jointer . . . . . ..

2. Journgyman (Special) . . . . 6o 100 50 55
Pattern Marker . . . . e .. e .
Moulder . . . . . .. . e
Turner . . . . . .. L. e
Welder Electric and Gas . . . . .. .
Instrument Mechanic (Including teie-

phone and refrigerator mechanic). .- -,
Fitter Mill, Wright . . . 3 . .-
Electrician (Special) . . . . . .- ..
Switch Board Control Wireman . .- - .- e
Armature Winder . . . . . .. -
Cable Jointer . . . . Deleted vide C E. No. 2560/B.D. dated
1oth June 1953

3. Journcyman (Mechanical; . . . 6o go 50 55
Tool Operator (Machine) . . . . . .
Fitter Heavy Machine . . . .. .

Blacksmith . . . . . . .- . ..
Copper and Tin Smith . . . - .- . ..
Pipe Jointer . . . . . .-

Diescl Mechanic . . . . .. .- .- .
Carpenter . . . . .- . - .
Motor Mechanic . . .

4. Journeyman (Electrical) . . . 6o go 5¢ 55
Fitter . . . . . .. .. e
Elcctrician (Ordlnary) . . . .. . . .
Wireman-Lineman . . . - -

Switch Board Attendant . . . . . .

Armature Winder . . . . . e

Driiler Jack Hammer . . . .- .- .. -
Blastman . . . . . . .. .- .
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Z -

I

0o
2

4

GROUPC

Operators and Dripers
5 Shooels, Draglines and Cranes (Dizsel)

Up to 1} cu. yds. size Light
2 cu. yds. to 5 cu. yds. Heavy .

2. Shorvels Electrical

2}k cu. yds. to 5 cu. yds .

Whirly Crane ttuck Crane, Hathimar-

head Crane and Dorrick Crane.

@

Drivers of Carriers

LigHT VEmMICLES
Cars, Petrol Trucks 2} tons etc.,

HeEAvY VEmcLEs

Diamond toocls, macks, dumpers, ctc.

Evcrms

Donkey Loco Driver

Main Line Loco Driver

4 Tractor Operator
(Light Tractors)
Dj4 Fowler Marshall, etc.

D

H.D. 20

5. Operators Statiamary Plant
{Mechanical or Electrical)

Air Compressors, Pump,
Welding Sets,

GROUP D

*

Pumperete

.

ers TD 24

Concrete Mixes, Small
Gencrating Sets,

Aggregate Plant Control Batching and
i

B

Piant Hoisting double drums plumbers

GROUP E (Transportation)
Station Master
Train Examiner

Railway Guard

Shunter

gman
Trolley Man .

Keyman

Gangma .
Trolley Jamadar
kesman

Rral

te

D N

125

125

180

28

150

125
225

225

323

125

130

90

200

100

100

45

5

50
50

50

50

50

50
50

50

50

50

50

75
75

7

75

55

55

75
55

75

55

"
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GROUP F (Seml.skiled)

Cleaners . . . . -
Greasers . . . . . ]
Fireman . T 4
Beiler Attendants . . ;
Attendants Concrete . . .
Mixer . . . . a0
Attendants . . . -
Workshop Gang'man « e l
Hammerman , . B . .
T.M. Mate ) . . . i

- Gangmates . . . . .y
Coalmen . " . .
Condensor Attendams . . . J

Muckers . . . . 80
Mucker Jamadars . . . . 35
Slingers . - . 40

Barryman (Crowbatman) . . 35

4t

40
45

50 .

Y
in

Endt. I\o 471-93/BC dated the same by the Assistant Sccretary to th:

Punjab, Finance (Works} Department.
Copy forwarded to :
i. Accountant General, Punjab, Simla.
2, Chief Accounts Officer, B.N. Project.
3. Resident Audit OfFcer, Nangal, for information.

Government of
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STATEMENT NMNo. §:6°8
Construction Force Report
Departmen: Excavationt Right

’ i No. of men working in
$1. No. Category ‘tiifllflls;l:ll:hmcnt [ A g Total Remarks
1st end grd
shift shift shift
1. 8. Foreman . . . . .. 3 2
Foreman . . . . . . 1 .
Assistant Foreman . . . . . 2 4
Chargeman . . . . . 1 5 22
Assistant Special Foreman . . 2 .-
Special Chargeman . . . - . 1
2
IL. Journeymen 3
Drillers . . . . . 9 49 44
Blastmen . . . 2 4 5
Barrimen. . . . .. 3
Fitters | . . . . .- 7 5
Makers . . . . . 6 36 31
Carpenters . - . . ‘e 2 .
203
IIL. Operaters and Dricers
(Shovel Operators and Drivers)
Shovel Operators . . . 1 11 9
Tractor Operators . . 1 17 8
Euclid Operators . 3 1 30 16
Tourna Rocker Operators . . . 3 3
Tanker Drivers . . . H 1 1
Compressor Drivers . . . . 2 H
Motar Graders . .. 1 .
Truck Drivers . . . . 1 1
109
IV, Other Semi-skilled & Miscellaneous
Establishment
Supervisors . . 1 13 12
Work Mistries . . . . 3 1 7
Surveyors . . . . .. 4 .-
Wiremen . . . .. 1
V. Unskilled Labour
Coolies . . . . . 6 56 17
T.M. Mates . . . . 3 3 3
Chowkidars . . . 4 . 1
Graxp Torar 4?!%
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Department 1 Excavation Left

Sl Category of Establishment No. of men working in
No. with trades each shift
Total Remarks
318t ond grd
shit  shify shift
I. Foremen . . t 3 2 6
Assistant Foremen . 1 5 1 T
Chargemen . . . . . 12 5 7
30
1. Journgymen
Fitters . . . . . 2 6§ 7 15
Carpenters . . . . . 1 1 . 2
Blscriiths . . . . . . 1 . ¥
B{men . . . . 7 4 5 16
Drillers . . . . . . 27 60 39 BiH
1bo
YI1. Operators and Drivers
Sh. Operators . . . . 6 6 12
Elec. Sh. Operators . . . . I 2 2
Elec. Sh. T. Operators . . . 3 3 6
Showvel Greasers . . . 3 .. 3
Shovel Tr. Operaiors . . . i L} 4
Euclid Operators . . 20 19 39
M.G. Operators . . . . 1 .- 1
Compressor Drivers . . . . 1 . 1
Truck Devers . . . . . 6 3 9
Tractor Operators . . 10 9 19
97
IV. Other Semi-skilled & Miscl. Estaddishnsent
Supervisors . . . . . 4 14 4 22
GfMunshis . . . . . 1 g . 4
GiMistries . . 3 g 10 22
Muckers . . . 42 83 68 193
Gangmen . . . 4 4
Turners . . . . . 1 . z
Khalasis . . . . i .- 1
Surveyor . . . . I . 1
Coolies . . . . H 4 9 14
C.R. Drivers . . . . . . 4 3 7
20y
V. Unskilled Labour . . . .
go 268 198 556
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STATEMENT No. §6-8—contd

Construction Force Report

D partment : Bhakra Shops

Remarks

Sl Catagory of Establishment No. of men working in
No. with trades each shift
Total
1st 2nd ad
shift shift shift
I. Foremen - . . . 5 10 2 17
Assistant Foremen - . .e 7 3 10
Chargemen . - 15 13 1 39
II. jJourneymen . . . . . 33 105 53 191
ITL. Operators & Dricers . . . . 7 9 5 21
IV. Other Semi-skilled & Miscl, Establishment 13 32 13 56
V. Unskilled Labour . . 2 6 2 10
KA
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APPENDIX 67
Nangal Project

The preject comprises construction of a weir across the river Sutlej and
canals for irrigation and power. A high-level canal starts off directly from
the weir with hydel stations at the falls. The power channel is entirely lined.
Earth-moving equipment was utilised mainly on the excavation and embank-
ment for the canal and the foundations of the power house. Organisation
chart with particular references to the staff of the Mechanical Division is
given in Statement No. 6.7.1.

Post-audit system of accounts is maintained under normal P.W.D. Regula-
tions.

The work goes on normally in two shifts except where there is no arrange-
ment for lighting. There are about 250 working days in a year excluding
holidays and Sundays ete. :

About 400 million cft. of earthwork is done by machinery. Works, which
would have been costly for execution by manual labour, have been set apart
for egquipment. About 200 million coft. of earthwork was done in ‘one year
ending November .1953.

The purchase cost of the equipment is debited, in the first instance, to
Special T. & P. and is transferred to work through depreciation aceount. The
running cost of equipment is watched through suspense estimates called “ma-
nufacturing estimates”. ' '

The soil is compact sandy loam. Nearly 20% of the work is in gravel or
boulder. Watering is necessary for embankment and is done at the 1_&11.
Canal banks are compacted by sheepsfoot rollers of 250 bs. per sq. inch in-
tensity.

The nformation regarding the capital equipment and life used is given
in Statement No. 6.7.2. '

The informatibn regarding the working rates of various earth-moving
machinery is given in Statement No. 3.

Copy of a typical “manufacturing estima‘e” for Euclid Trucks is given
in Statement No. 6.7.3.

The receipts for the levy of major repair charges and the expenditure
for overhaul is watched through a separafe register. Every overhaul has to
be covered by a specific estimate sancticned for the purpose and the expen-
diture thereof is enfered in the register. The record gives a complete story
of the life hours used, amount credited by depreciation and the position of
the major repair fund.

The life adopted for depreciation of earth-moving -machine}'y is given in
Appendix 3.2. Static equipment such as workshop machinery, winches, pumps,
ete., is depreciated at 5% per year. Individual account .of these machines is
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not maintained. Their residual value is determined ad hoc as the occasion

arises. The terms ‘Running Repairs’ and ‘Major Overhauls’ are defined as
under;

Running repairs are all repairs found necessary to a machine which is in
current use to keep it working. These include replacement of minor parts.

Major Repairs and Overhaquls aré found hecessary to a machine that is
not in commission and which are required to permit of its again being efficient-
ly put into use. This will include replacement of costly spare parts.

The provision for running repairs and major overhauls is made at a per-
centage of depreciation according to the table given below:

Heavy Re- 'Running Re-
pairs & Overhauls pairs

{per cent} {per cent)
TRACTORS, DOZERS & SCRAPERS
(1} Motorised Scrapers La Plant Choate Terra Cobra 50 25
(2) Tractor, Scrapers, Crawler or Dozers. . . . 50 35
D8 7
D7 | . - . . . . . . 6o 40
D6
Dy
Fowler Marshal! V.F. - . . . . . . 75 40

Major Ordinary
Overhauls  QOverhauls

{per cent)  (per cent)

SHOVELS, DRAGLINES & CRANES

{a) Lima 3} cu. 3ds Marrion 2& cu. )ds Link Belt 21 cu.

¥ds. . 35 25
(5} Lorrains 3[4 cu. yds. P. & H. Shovel .

. . 6o 40
ORTON
. . . P H ‘l
TRANSPORT VEHICLES (Per @le) (Per mile)
G.M.C. Trucks and Studcbaker, Tippers . . 0o 2 o o o
Tankers . . . o 2 6 o 6
Diamond Tee . . - . 0o 4 0 o o
Macks 10 Tonners . . . . . o & o o110 O
CARS
‘ll)c-soto b
cep Willys & . . ..
Land Rovers | ere ° 2 °
Command Cars . . N I 0 o o
Weapon Carriers . - . o 1 6 o o
Personnel Carriers
Jeeps . . . . . v 1 0 o 1 6
Ambulance Cars . . . o 1 6 o 2 0O
Humber Station Wagon . . o 1 6 ¢ 2 0
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Major ' Ord nary

Overhauls Overbauls
{per cent) (per cent)
EARTH-MOVING MAGHINERY o -
Euclid . PR . . . . . . 35 ‘ 25
Kochering Dumptors . . . . - 50 30
Muir Hill Dumptors 3 cu. yds. . . . . . 50 30
Muir Hill Dumptors 2 cu. yds. , . . . . . 100 (spare 509,
parts cost
very high,.
original
purchase
very low}
D.W. 10 . . . . . . . . . 35 25
Batching Plant . . . . . . . . 100 50
Batching and Mixing Plant . . . . . 75 40
Torar Mixers
. Paver Mixers . . . . . . . . 50 25
Truck Mixers . . . . . . . . 100 50
Air Compressors—Electric . - B . . . 35 25
Portable Diesel Air Compressors . . . . 50 25
Pump Crete . . . . . . . . . 50 25
Failing Drilling Rig . . . . . . . 150 100
“Speed Star” Rig . .. . . . . . 50 25
Stationery Machinery . . . . . . . 40 20

Plant hour is defined as the total clock hours for which the machinery
worked. Debit is raised on the basis of rates fixed separately for “plant hours™”
and *idle hours”. '

Log Books: The machinery' record is based on the primary records main-
tained in log books.

The rates are discussed in the body of the Report.

Stores

There is a large project store maintained at Nangal. The Executive
Engineer and the American Supervisors criginate their demand through re-
quisitions, These are checked by the Joint Director, Construction and Plant
Design, and are sent to the S.E. Area No. I with copies to the officers who
requisition the store. The requisitions are checked by the Stores-Division
store, enquiries are issued to 20 to 30 firms depending on the nature of the
with regard to the availability in steck. If the material is not available in the
material required, On an average 1 to 1} month is required from the receipt
of the requisition ‘to the issuance of the purchase order, the time wvarying
from 2 days in very urgent cases to about six months. Requisitions are mark-
ed ‘Ordinary’, ‘Urgent’ and ‘Immediate’ by the requisitioning officer and are
handled according to the urgency indicated. On an average, it takes two
months for general stores and six months for spare parts from the date of
purchase order to the receipt of material in the stores. In case of emergency,
purchase enquiries are made telegraphically and petty stores are purchased.
locally. There is an officer of the project attached fo the Washington Em--
bassy for procurement of materials required urgently from U.S.A.
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The §.D.0. Receipt under the Executive Engineer, Stores Division, re-
ceives the materials and checks it against the purchase order and records
receipt in “Goods Receipt” form. He is helped in this by Assistant Stores
Holders, Overseers and Munshis. Copies of the daily receipt of the stores are
sent to the Indenting Officer,

The Stores Organisation is divided into four parts as under:

1. Executive Engineer (Procurement) to dispose off the requisitions up to
the issue of purchase orders.

. Executive Engineer (Stores Division) to receive the materials, arrange
and index them in Bims and issue them including settlement of
the payment to the firms.

3. Executive Engineer, Bhakra Sub-store. cafering to the needs of the

works at the dam.

4, Stock verification Agency comprising of Stores Inspector of the rank

of 5.D.0. working directly under the S.E. Area No. I, verifying
the balances continuously almost once in three months.

[ &

Minimum and maximum balances are mentioned on the Bin cards. The
Assistant Store Holder puts up requisition for stock items when they run be-
low the minimums. These are checked by the S.D.0., and EE, and are sent
to EE. (Procurement). The E.E. Stores Division, decides which items shall
be classified “stock items™.

The system of marking and identification used in the Stores.is ‘Vocab Sys-
tem’, Tally cards and tags are used for identification. Record is kept in Kal-
mazoo Visible Binders, Bin Cards and Ledger system described above,

Six copies of an indent on the store are required. These are utilised as
under:
2 eopies with the indentor of which one is a gate pass.
1 copy for store record with the section holder.
1 copy to the Executive Engineer demanding the store.
1-copy for accounts, and
1 Divisional Block copy.

Generally about 5 items are allowed to be included in one indent for the
Iacility of entries of the materials and rates.

The total value of stock at the end of October. 1953 was Rs. 3.27.-94;000
zlassified as under:

Rs.
(i} Electrical section . . .. . . . . . 60,00,000
(i) Lubricantsand Fuels . . . . ) . . . 40,00,000
(i) Building material . . . . . . . . - 9G,00,000
(in) Spares . . . . . . . . . 1,10,00,000
(o) Steel . N . . . . . . . 20,00,000

(vi) Miscellancous . . - . . . . . . . 17,094,000
The value of the stores in hand not utilised for one year has not yet been
ascertained. The yearly issues are about Rs. 1-25 crores.

Storage and handling charge at 1% is levied on the issue rates to cover
the workcharged establishment, carriage of materials fro., station to store,
loading, unloading and upkeep of stores,

The Assistant Store Holder is a senior man recruited by Punjab Public

Service Commission and carries a pay scale of Rs. 300—124—400. Store
Munshis are paid Rs. 80 in the scale of Rs. 80—4—120,
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STATEMENT No. 671

Organization Chart of Nangal Project
Nuot Printed.
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APPENDIX

Nangal
Statement of Earth-moving Equipment

{ Equipment No. of Make, Model or Month and Month and
o Type of Equipm Machines  Size and No. in  Year of Pur- Year  first
' on the each chase put into
Project operation
R 2 3 4 5 6
1  Euclid End Dump i2 B5FD 1251 1/52
Euclid End Dumper 14 Do. 9/52 10/52 to
11/52
2  Euclid Bottem Dump 12 27 FD 11/49 to  I1i/4g tO
4f50 6/50
4 DW-r0 Scrapers . 12 Caterpillar 8.9  6/52 7/52
cu. vds.
4  Koehering Dumper . . 12 W-6o 3/49 to 6/49 to
] 6 cu. vds. 10/49 1149
5 Muir Hill Dumnpers . 32 WD 10/46 to  upto
2 cu. vois. 7147 847
6  Crawler Tracto: 13 Caterpillar 3/47 1o 4la7 to
Dy 7{52 7152
7 Crawler Tracter . 21 Caterpillar 11/48 to 12/48 to
Dy7 Iif51 I/52
8  Crawler Tractor with Hy- 11 Caterpillar 6/49 to 7/49 to
draulic Dozer . . Dj6 g/52 10/52
9  Crawler Tractor with Trax I Caterpillar 3/50 4/50
cavator Djy
10  Crawler Tractor . 1 Caterpillar 11/49 1/50
D/4
11 Crawler Tractor . 6 Caterpillar Dfz  1/52 1/53 to
2/53
12 Motor Grader . . 2 Caterpillar I-12/51 1/52
1-8/48 1/39
13  Crawler Tractor . . 17 Fowler Marshall 6/51 | to 7/51 to
VFs 10/52 1152
14  Crawler Tractor 4 Oliver Clea 8/52 to 8/52 to
Track D.D.  10/32 10/52
15  Crawler Tractor 5 International 8/19 to 9j49 to
T.D. 14 4/50 5[50
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672

Power Canal

and Life adopted for Depreciation

Life period  Actual

Total Pur- Whether ac- Ordered through in terms of working
«chase Price quired new or working  hours put
from Disposals hrs. adopted in upto ]
for calcu-  3r1-a-53 5
lating de- Avg.feach g
preciation
7 8 g 10 11 12
17,34,900 New . Blackwood Hodge and Co. 15,000 9,785
Ltd., Calcutta.
20,93,000 New Do. 15.000 gbor 3
9,88,625 New Da. 15,000 4,998
12,40,320 New Do. 15,000 2,229
506,220 4-Disposals Disposal 8,000 3,688-2
8-New B.K. Khanna 12,000
2,84,587 New M/s. B. Boydell & Co., 10,000 4,051-6
Hyderabad (Deccan).
11,58, 5-Disposals Disposals 8,000 51523
55949 31 o-New M/s. Buckwell (Willcox} 12,000
6,22,783 16-Disposals  Disposals 8,000 3679
5-New M/s. Buckwell (Willcox) 12,000
6,50,208 New De. 12,000 2,981
39,006 New Do. 12,000 2,258
24,557 New Deo. 12,000 3,071
1,115,000 New De. 10,000 .
17,200 Disposals Disposals 8,000 1,877
16,450 Disposals Do. 8,000 9,987
3.58,650 1-Disposals Do. 10,000 1,960
16-New M/s. Marshall & Sons 10,000
2,42,675 New M/s. William Jacks 12,000 1,526
45,000 Disposals Disposals 8,000 3,353
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T

APPENDIX
I 2 3 4 5 6
16  Crawler Tractor . . 2 International T. D.g 8/49 9l49 "
Crawler Tractor . . 4 Allis Chalmers 45t ta | Tgl51 16
& e _ HDy 5/51 6/51
18  Excavators . . . 8 Link Belt f(-jéo . 2/51 t©  11/51 to
23 cu. yds. 9/52 4/53
19 Excavators . . . 2 Lima 1201 11{49. to 12/49 to
Dragline 3} 10/50 1250
cu, yds.
20  Excavators . -, 2 Lima 803 Shovel 2/52 1o 253 to
2} cu. yds. 1/53 3/53
21 Excavators . . . 3  Lorain L-B2 6/49 to 8/19 to
2 cu. yds. 10/51 12/51
22  Excavators . . . 1 Lorain Dragline . 6/49 9/49
: - 34 cu yds. a
23  Excavators . . . 1 North Wet . 6fa9- - g9l49
Model—6
1} cu. yds.
24 Excavators . . . 1 Shovel g3-M . 2150 3l50
Marion 2%~ .
yds.
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6-7-2—contd.

28—1 C. W. & P. C.[57

7 8 9 10 11 12
14,000 Disposals Disposals 8,000 3,013 )
1,31,342 New Mjs. Pasha Bhai Patel,
Bombay 10,000 8,703
21,79,990 1-Disposals Disposals 15,000 2,678
7-New M/s. Willon 30,000
760,204 Disposals Disposals 30,000 Tr520
751,800 New " M/s. B.K. Khanna 30,000 478
1,62,696 Disposals Disposals 15,000 3,531
71,018 New U.S.A. through L.S.M. 20.600 5,230
50,120 Disposals Disposals 13,000 6,706
2,80,216 New M/s. Black Wood 30,000 555
1,45,35:496 OvVERALL  AVERAGE - 2,323
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APPENDIX 6-7-3

Typical Manufacturing Estimate

Project) . Fund (Major Head) 8o0-A Capital outlay on Mulii-
ECanaI or Branch) . . (Minor Head) purpose River Valley Scheme:
{Name of Work) Working 48 No. (Service Head) Bhakra Nangal Project I,
Fuclid Trucks in Field Divn.  {Detail Head} Bhakra Dam IV, Suspense
for the vear 1953-34- and Stock Mfg,
ABSTRACT OF ESTIMATE FRAMED BY S. Sirtaj Singh Sahi, Execu-
tive Engineer, Ficld Division,
Nangal.
Rate
No. or Abstract of _—
Quantity Expense At Per Amount Total

OPERATION FOR. 163008 Hours

Direct Charges

Rs. A. P. Rs.
I. Workcharged Establishment (for 203760

hours including idle hours as per

detail} . . . . 2 o o Hour 4,07,520
II. Stores as per detail . - 4 4+ o ”» 6,92,784
1I1I. Repairs and Replacement as per details 2 o » 3,66,768
Indirect Charges

IV. Depreciation chargesasperdetails . 8 14 o s 14,46,696

V. Major repairs and Overhauling as peg
details . . . . . 3 2 o » 5.0G,400
TorarL . . - .20 8 o 34,23,168

Outturn

‘Working 163008 hours. @ Rs. 20/8 per hour 33,41,664
40752 Idle hours @ Rs. 2 per hour 81,504
34,23,168

Warking Rate per hour Rs, 20/8.
1dle Rate per hour Rs. 2f.

Name of Estimate:  Working 48 No. Euclid Trucks in Field Divn. for the year 1953-54-
Details of Working Hours

Assuming that 46 No. Euclid Trucks will run for double shift for the whole year and 2 No.
Euclid Trucks will run for double shift from 1-g-53 to 31-3-54. The working hours come to
46x12x30%8x2-taX7X30xBXx2=271680. Assuming 259, stoppages due 10 breakdowns
holidays and rainy days ctc.,total working hours come to 271680 % 75/100=203760 hours. As per
last year’s experience of the working of these Euclids, it has been  observed that these machines
do not actually work for the full working hours, but remain idle for about 20Y%, of this time for
which establishment charges have only been provided in the estimate,

Net working hours .

Idie hours
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Direct Charges
I.  Work-charged Establishment per month single shift I4 Nos. Euclids:

Designation Grade Average Pay Amount

2. No. Foreman 150—5—200 175+454+10=230 P.M. g:éo }:
3. No. Chargemen 100—3—130 T15+40+6= 161 P.M. 483 o
5. No. T. Mates 25—1——30. 284 30= 58 P.M. 260 o©
14. No. Operators 6o—4—100/5—150 t10+40-+r10=160 P.M. 2,240 0
14. No, Clcaners 26—I1—30 28+30- 58 P.M. 812 o
1}, No. Electrician s0—2—HBo/3-—g0 6g+40=10g P.M. 163 8
3. No. Chowkidars 18—J}—23 18+30=48 P.M. 144 ©
2. No. Khallasis 20—}—a25 22/8+30=52/8 P.M. 105 ©
3. No. Time Clerks 50—2—70 6o+40+ 100 P.M. 300 0

Total for one month 4,997_?

Net working hours per month for 14 Euclid Trucks single shift—14x 8 x 30 x 75{100=2520
hours.

Rate per hour 4997/B/2520=Rs, 1{r5/g or Say Rs. 2.
Cost for 203760 hours=203760 X 2=Rs. 4,07,520.

1. Stores per Machine per hours: Rs. A. P.
1} gallon H.S. Diesel Oil @ Rs. 1{10/- per gallon . . . . . =213 8
1/9 gallon Shell Remula @ Rs. 6/14/- per galion . . . . . =012 o
1/8 1b. G.G. Grease @ Rs. 1/1/- per b, . . . . . . =0 2 2
1/32 gallon Gear Oil E.P. @ Rs. 7/2/- per gallon . . . . . =0 3 %

TorarL . . . . . . . :ﬁ-
1/8 Ib. Cotton Waste @ Re. -f11/- perlb. . . . . . . =0 1 4
1/48 gallon Hydraulic Oil @ Rs. 5/g/- per gallon . . . . . =0 110
Petty stores such as sand paper, files, gharas, glasses, welding rods cte. 1.8, . =0 1 3
Total for one hour _;:3_;1—-
Say . 4 4 ©
Cost of working 163008 hours & Rs, 4/4/- per hour. . . . . 6,92,784

11).  Repairs and replacements charges @ 25%, of depreciation rate:

8/14/- x 25/100=2{3'6 or Say Rs. 2/4 pzr hour
Cost of working 163008 hours @ 2/4/- per hour.=Rs. 3,66,768,
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Indirect Charges
IV. Depreciation Charges: ' ®
S.

12 No. Old Euclid Trucks @ 89,587 10,75.044

12 No. New Euclid Trucks @ 1,44,575 17,34.g00

" a4 No. Eudlid Trucks @ 1,408,500 35.88,000
Total cost of 48 Nos. Euclids 63,97.944
1,323,291

Average cost of one Euclid Truck

Life of each Machine . 15,000 hours.

Depreciation rate per ilour. 133291/ 15000=Rs. 8/14/2, Say, Rs. 8/14/-
Cost of working 163008 hours. @ Rs. 8/14/- per hour=Rs. 14,146,696
V. Major repairs and special overhauling charges 35%, of Depreciation:
8/11x35
Charges ——————— =Rs. 3/1/8, Say, Rs. g/2/-.

100
Cost of working 163008 hours. @& Rs. 3/2/- per hour=:5,09,400.
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APPENDIX 7
Assistance to Projects by C. W & P. C..

7.1. INTRODUCTORY

We have indicated in the Report the nature of help which the Gov-
ernment of India can render to the projects with reference to the aspects
covered by this Report. The spheres where such assistance is needed, have
been mentioned at the appropriate places in the Report. This appendix is

added to collect all such suggestions and recommendations and fo give more
details.

To our knowledge, the sphere of the Central Water and Power Comrmis-
sion's activities appears to be three-fold—

{1} to assist the projects in the design and execution ;

(2) to advise Government of India, on the technical aspects of projects
and to act as their agents concerning the financial and other aids
rendered by the Government of India to the River Valley Pro-
jects in various States; and

(3) to execute some of the centrally administered projects.

We understand that Government of India may not utilise C.W. & P. C. for
Hem (3) in future. With regard to item (1), i.e., the assistance which projects
should receive from the Centre, we have suggested three spheres in which
the Centre can do much to improve the performance of equipment on various
River Valley Projects. These are with reference to :

(1) Technical Manpower,
(2) Machinery and Spare Parts.
(3) Cost Accounting.

In the Report we have styled the organisation for providing these services
as “Directorates” but our intention is not to define, by the use of the word,
the type and strength of the organisation. This will be a matter of details
for the C.W. & P. C. to decide depending upon the scope preseribed.

7:2. TEcHNICAL MANPOWER

The categories of the fechnical personnel dealt with by this Directorate
‘van be very wide. We understood at the Bhakra Seminar that fhere is al-
ready a move {o pool the engineers who posses the specialised knowledge re-
quired on engineering projects. We think this is a step in the right direction.
The importance of the “management factor” in the conduct of a project con-
struction has been stressed in Chapters 3 & 4. There is a general dearth of
engineers having the requisite knowledge for construction of projects. The
situation is accentuated by the additional demand for experienced engineers
for the Cost Control Department on jobs executed by Government, The spe-
cialised knowledge and experience gathered by the engineers, who have been
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given the opportunity to work and learn on projects should be utilised by de-
puting them 1o work on other projects, Such a policy is of more importance
with reference to the technicians trained on the projects. We estimate that
there are over 4,000 operators and nearly three times that number of other
technicians who have received a ceriain amount of training and experience
on projects. Unless a Central Employment Bureau can guide them fo other
projects where their experience can be helpful, the benefit of such valuable
{raining will be lost to the country. In the absence of such an organisation,
projects will have to depend upon raw hands and train them in a wasteful
manner. The magnitude of mechanised construction, in relation to the vast-
ness of this country, is so small, that unless a central agency operates to guide
the trained and experienced men from project to project, it will not be
possible for the men to determine for themselves where scope exists for their
employment.

In the field in which we are most concerned, such an organisation will
need to maintain an inventory of all the experienced technicians, keep it up-
to-date regarding the type of experience gained by them, their pay ete. ‘A
watch must be kept as to when they will be released from one project and
where they can be re-empioyed.

The better talent in the country is averse to following the construction
trade because of the insecurity of employment, They choose the more perma-
nent jobs. By its very nature, construction cannot offer much security, but an
organisation of this nature by affording better continuity of employment, will

generate an improved sense of security. The cadre as a whole will attract
more and better talent.

We have recommended that schools for training operators and maintenance
personnel should be started in the country. The admission to the School,
should aim at country-wide representation, so that trained men are distri-
buted on projects all over the country and the greatest benefit is achieved
from the training. The administration of these schools will have fo be pro-
perly attended to, to make them effectively available to the several States.
Without such backing, the schools will step down in their wutility to train-
ing a few raw hands from local areas, who will have no future to utilise the
training. This will be no gain to the country against the heavy expenditure
necessary to run such a School. We have also recommended conducting exa-
minations at project headquarters. Personal contacts with the executives and
the technicians can greatly increase the utility of the Training Centre.

7.3. MACHINERY AND SPARE PARTS

The value of the equipment on the six projects visited by us amounts
roughly to Rs. 20 crores. We believe there is equipment of equal value at least
on other projects. As far as we can estimate, the definite plan for thefr utili-
sation covers no more than 3/4th the life of the equipment at most. Thus
a residual investment of over Rs. 10 crores on machinery will remain for
future utilisation on other projects and works. The limitations of plant plan-
ning are such that it is not possible to plan for 100% utilisation of equipment
without leaving any residual value. This is an intrinsic feature of mechanis-
ed construction. States often do not have immediate plans for further utili-
sation of released equipment in their own State, and unless continuity of utili-
sation is arranged, the equipment will be wasted through physical deteriora-
tion and obsolescence. The Machinery and Spares Directorate can keep a
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record 0? the Major equipment in use on projects, watch their release and
plan their future utilisation. In case of Inter-State transactions, it can act
as an arbitrator for pricing the old equipment.

The spare parts wing of this Directorate is even more important. It will
have to operate in two spheres;

(a) Correlate the surplus spares on projects to requirements of others, and
(b) help the projects to scale forward demands.

The availability factor of equipment for work, on the projects visited hy
us is an average of 52%. The remaining 48% is idle largely due to sickness
The most common reason for the sickness is “want of spare parts”. The pro-
jects not visited by us, may have, we think, even a worse situation. We esti-
mate that nearly a third of the sickness of equipment is due to spare parts
not being available in their own stores or with the dealers. That means that
equipment of the value of about Rs. 6 crores in immaobilized for want of spare
parts. The consequent loss by the dislocation of the progress of the work on
the projects is very great. Even the interest @ 4% on the value of such
equipment will be Rs. 24 lakhs per year. And yet, our study of the spare
parts stores on projects shows that there is over Rs. 6 crores of money locked
up in spare parts. A great portion of this store has no future for immediate
or remote ulilisation, It is only a matter of time before it will have to be
written off due either to physical deterioration or obsolescence. The situa-
tion requires urgeni remedy and unless quick action is taken, the projects
will have to face the loss due to unutilised or “dead” spares. Even if this
Directorate succeeds to utilise only 10% of such spares, the counfry will stand
to gain over half a crore of rupees besides putting to work some of the im-
mobilised equipment,

Qur ideas about the working of this wing are given below:

The Spare Parts Wing should keep up-to-date record in card index sys-
tem of the spares available with various projects including the standards fixed
for minimum balances. A routine should be esfablished by which the pro-
jects would keep the Centre informed monthly about their surplus balances
and issues. A six-monthly bulletin should be published by the Directorate,
listing the “Surplus spares”. These bulletins should be classified by equip-
ment and a sufficient number of copies should be supplied to each project for
them to be made available to all concerned. The projects can then know
the location of parts required by them. The Directorate should keep up the
books up-to-date, It must operate on business principles and should be set
up for quick routing of correspondence. We consider that about 20 clerks
working on Kardex cabinets should be able to keep the work up-to-dafe.

The States will have to come to an understanding regarding the ecosting
of the spare parts sold from one project to another outside the State. We sug-
gest that the spare parts over the maximum balances (worked out as a re-
sult of systematic scaling mentioned later) should be regarded as surplus and
transferred at current market rates and those below maximum balances have
a suitable overhead charge added to cover the cost of storage interest etc.

The Scaling Department should help the projects to detail their forward
demands for stocking and for planned overhauls. An efficient working of
this organisation will reduce the evil of overstocking in future. Every project
should have a Secaling Engineer belonging to the project organisation who
works according to rules set up by the Centre. On small projects this work
can be done by one of the officers of the project if the employment of a whole
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i justi i i ith the help
time man cannot be justified. The Central Scaling Engineer w

of the Project Scaling Engineer can then work out the details of future
sealing.

The Scaling Organisation will have the advantage of the central record
of movement of spare parts and will be able to build up e?:cellent records. t'o
help forecast requirements accurately. The Scaling‘ Engineer should visit
the various projects and help them work out their sm-monthly' forward de—
mands. He should be a man of long experience on E_arth-movmg and Civil
Engineering equipment, and should have an intimate klnowlec_ige of each type
of equipment and the conditions of work. It will be impossible to find sv.}ch
a mani in India but we think there should be no difficulty to get a fc]re.al‘gn
expert qualified to do the work. It is only by long experience that initial
scaling can be satisfactorily achieved. Scaling demands:

(1) Experience over a long period.

(2) Knowledge of equipment performance schedule and rundown of job.

(3) Planned arrival time of spares.

{#) Knowledge of spares and supplies issued over a given period.

{5) Knowledge of Operational Standards.

(6) Knowledge of reconditioning capacity by projects and agents.

(7} Knowledge of workshop facilities and personnel available.

(8) Knowledge of manufacturer’s recommendations as to fixed life of
componenis.

It is not possible for States to individually staff such a post by an adequate-
1y qualified man; therefore assistance from the Centre is necessary.

7:4. CosT ACCOUNTING

The importance of Cost Accounting and the part it can play in point-
ing the attention of executives on questionable costs has been stressed in the
report. The rodern industries in the West* use cost accounting as a tool
to watch and improve their efficiency. Inasmuch as a departmentally manag-
ed mechanised construction is an industry with its own cost and production
problems the project personnel do need the assistance of such a section.

We wish to make it quite clear that our conception of such an organisa-
tion is not to add yet another financial control for which there can be no
room or scope. The organisation contemplated by us should “measure perfor-
mance against approved operating plans and standards and report and inter-
pret results of operation at all levels of management. This function includes
the design, installation and maintenance of accounting and cost systems and

records, the determination of accounting policy and the compilation of statis-
tical records as required”.

In this respect cost accounting is an advanced stage of auditing and com-
piling the actuals—a duty which the A. Gs. do at present., The A. G. stops
where the engineer has to start. The regular P.W.D. account does not help
the engineer adeguately in his technical analysis but with the influence of

the audit acts as watch-dog only to detect deviations from the P.W.D. Code
Rules, ’

In their endeavour to improve the financial control on projeets, some of
the Governments have set up a “Financial Adviser”. This has not helped
the project officers in their search for financial tools of control and economic

) *Fide “Cost Accounting and Productivity” Report by a group of European experts pub-
lished by the Organisation for European Economic Cooperation, Paris, rg52.
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costs. Where the financial control has been invested with authority without
commerisurate responsibility, the results have been more unsatisfactery still,
To cite a specific example, we noticed an apparent absence of up-to-date pro-
gressive cost data at Hirakud though we understand that a Finanecial Adviser
has been active on the project for the last four years.

In a big project executives are too busy to check costs in their elementary
spheres, compare them with the previous statisties or standards and work out
technical interpretations of causes in order to suggest remedies. The lower
range of the executive staff are even more ignorant of cost controls on the
jobs entrusted to them. They are neither informed about their efficiency in
terms of exact statistical indices which would help them improve nor are
they held responsible for what would be unmistakable inefficisncy if com-
pared with suitable standards. In fact, little information about standards
exists except the overall items and costs given in estimates which in them-
selves are based on the “best guess” without any real background. It is
easy to understand why costs have gone high on our projects as compared
with the estimated costs and why it took so long to realise it.

The new concept of cost accounting, in the hands of properly qualified
people should go a long way towards improving the situation. It is a service
that can be rendered only by persons who are in a position to “collaborate
with the executive management, particularly the engineers, in enguiring into
causes and effects in the sphere of costs”. This can best be done by en-
gineers with wide project experience supplemented by special training in cost
accounting.

The sphere of this work is so new and so vast, that much picneering work
will be required to establish correct procedures for the organisations. It
should not degenerate into “another series of periodical reports” or an inani-
mate compilation of actuals without interpretation. We think the Centre
should make a beginning by establishing a Cost Accounting Directorate. It
should guide the projects in devising suitable organisations, routines and re-
ports and should educate the staff in the use of this new tool.

There is yet another reason to justify the necessity of such an organisa-
tion. Government of India is giving a large amount of money to the States
to execute projects. It should be their natural concern to determine how
efficiently the funds are utilised. At present the Government receives perio-
dical reports which have little value for such evaluation. When the Gov-
ernment of India calls for cost statistics, they are not reported on a uniform
basis and are not compared with a common standard. This gives either a
partial or an incorrect picture. A properly designed cost accounting system
will help every one to be adequately and immediately informed about the con-
duct of the job. It can pin-point the causes of inefficiency. In the interest
of the finances advanced to the States, Government of India should be inter-
ested in having such an organisation.

We are aware that trained personnel for this type of work will not be
readily available, That is the greater reason to make an early beginning.
There are many institutes* and educational faculties devoted to this subject
in US.A. Training a few of our project engineers and entrusting them fo
pursue their subject with interest will be a step in the right direction towards
effecting an overdue improvement.

*American Management Association, American Institute of Accounts, the National Asso-
ciation of Cost Accountants, and the Controllers’ Institute of America.
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(Supplementary Report)

Report on the Scope for Production, within the Country, of the
Plant and Machinery required on River
Valley Projects

1.01. Government of India, Ministry of Irrigation and Power
required the Committee by their letter No. DW. II-29 (78), dated 3rd
December, 1953 fo examine the scope for replacing imports of con-
struction plant and machinery in use on the River Valley Projects

by production within India and to make their recommendations
in this regard.

1.02. The Committee considered this question from two aspects: —

(i} The scope of manufacturing construction plant and ma-
chinery; and

(ii) the scope of manufacturing spare parts for such machinery.

1.03 MANUFACTURING CONSTRUCTION PLANT AND MACHINERY IN INDIA

It is necessary first to assess the probable number of each type
of equipment likely to be requnred for the construction of the River
Valley Projects. As far as the projects included in the first Five-
Year Plan under execution are concerned, they have already pur-
chased most of their equipment and very few remain to be purchased.
As regards the River Valley Projects, in the second Five-Year Plan,
the Committee understands that the Plan will give more weight to
medium and small-sized schemes in preference to major ones. Majotr
projects e.g., Chambal, Kosi, Krishna and Koyna will probably be
the only remaining large ones to be undertaken. These projects will
need to have their construction plant planned individually to suit
the special characteristics of each of them. These projects will pro-
bably absorb much of the serviceable equipment, released from the
major projects which are nearing completion.

1.04. Thus, the bulk of the demand for equipment is expected
from the medium and small-sized projects of which, there probably
will be many in the Plan, We visualise that the medium-sized sche-
mes will cost about 10 crores each and involve about 150 million
oft. of earthwork with about 100 miles of canal and branches each.
The cost of minor schemes will probably be in the range of Rs. 5
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crores each requiring 75 million cft, of earthwork and about 50 miles
.of main canal and branches. On these projects, the bulk of the work
on the canals and even some work in the dam will probably be
within the scope of execution by manual labour. Thus, mechanisa-
tion on these projects will be limited to filling up the gaps in each
work, unsuitable for manual labour.

1.05. EQuirMENT FOR MEDIUM-S1ZED PROJECT

For a typical medium-sized project, we think that the plant
vlanning will be broadly on the following lines :—

Rs. in Lakks
t. 2} ¢yds. shovels; 2 Nos. @ Rs. 3.5 lakhs each . . . . . 7.00
2. Dragline and Clamshell attachment; 2 Nos. @ Rs. 0.5 lakh each . 1.00
3. 13 cyds. Bortom Dumpers; 10 Nos. @ Rs. 1.6 lakhs cach . . - £6.00
4 130 D.B.H.P. Heavy Crawler Tractors with Dozer and P.U.C.; g Nos.
@ Rs. 1.3 lakhs each . . . . . . 11.70
5. 20 Cyds. Pawer Scrapers; 12 Nos. @ Rs. 2.3 lakhs each . . . 27.60
6. 100 HL.P. Graders; 1 No. @ Rs. d.g Iakh . .. . . 0.90
7. 10 -Ton Motor Crz-me; I No. @ Rs. 2.0 lakhs . . . . . 2.00
8. Minor equipment L.S. Rs. 2o lakhs . . . . . . 20.00
TotaL - _-E-G_;

1.06. EQUIiPMENT FOR MINOR-SIZED PROJECT

For a typical minor project, the equipment required will be
roughly as under : —

Rs. in Lakhs
1. 1% cyds. shovels; 2 Nos. @ Rs. 2.5 lakhs cach . . . . 5.00
2. Dragline and Clamshell attachment; 1 No. @ Rs. 0.5 lakh . . 0.50
3- 6.5 cyds. End-dumpers; 6 Nos. @ Rs. 0.9 lakh each . . . 5-40

4. 80 D.BH.P. Medium Tractors with D H
Rs. 1.0 lakh each . . \f 'ozar .and l.J'U.C." 6 N:os. @ 6.00

5. 310 4.5 cyds. End-dumpers f i ;

5 310, 0.35 Tk nd .p ?r usc.wuh 'manu.al lal?our, -12 N.os. @ 6.00
6. 5-Ton Mobile Crane; 1 No. @ Rs. 1.2 lakhs . 1.20
7. Minor equipment L.S. Rs. 10 lakhs 10.00
ToraL . 34.10
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1.07.. We have not specified in these estimates minor construe-
tion equipment of general utility such ag:—

Air Compressors. Dewatering Pumps,

Motor Tractor with low-bed trailers, for Well Points and Pumps.
transporting equipment, Air Tolls

Crushers and Granulators, Electric Welding Sets.

Belt Conveyors.

Generator Sets up to 30 kW,

Concrete Mixers. Machine 1'ools.

Rippers and Rooters. Truck Repair equipment.

Compacting Rollers, Miner Workshop equipment.

Decauville Locos and Trucks. Minor Materials handling equipment,

Percussion Drills and Rotary Drills,

1.08. Out of this lot of construction equipment, those listed be-
low are of general utility nature, and will be required for engineer-
ing works in general in the country.

80-D.B.H.P. Medium Size Tractors. Decauville Locos and Trucks.
3 to 4.5 cyds. End-dumpers. Dewatering Pumps.

Crushers and Granulators, ‘Well Points and Pumps.

Alr Compressors, Electric Welding Sets.
Trailers with Wheeled Tractors. Generator Sets up to 30 kW,
Belt Conveyors. Air Tools.

Concrete Mixers. Compacting Rollers,

Rotary and Percussion Drills. Rippers and Rooters

1.09. WorksHop TooLs AND REPAIRS EQUIPMENY

None of these machines are at present manufactured in India
except the very minor equipment like Concrete Mixers and some
Dewatering Pumps of small eapacities.

1.10. To assess the probable demand for these items of equip-
ment for the River Valley Projects, we have assumed that an an-
nual grant of Rs. 80 to 100 crores will be allotted for the implementa-
tion of the medium and minor-sized projects in the second Five-Year
Plan. Nearly half of the amount will be spent through entirely un-
mechanised manual labour leaving about Rs. 40 to 50 crores for
works which will be partially mechanised. On a highly mechanised
-earthwork project, the cost of equipment is about 1/3rd of the work.
Assuming that most of the projects will be constructed by only par-
tial mechanisation. we take it that the requirements of equipment
will be only about 1/6th of the value of the work. In other words,
the expenditure on construction equipment will be about Rs. 7 to 8
Crores per year.
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111, Assuming further that there will be one medium-sized pro-
ject to every 2 minor-sized projects, the demand of construction equip-
ment will be about 5 groups of machines detailed in para 1.05 and
10 groups of the machines detailed in para 1.06. In other words
our annual requirements will be roughly as under:—

Type of Machine No. Description Price each  Amount
; (Rs. Lakhs) (Rs. Lakhs)

Excavators . . 10 2} cyds. with Dragline ete. 4.0 40
attachments,
Do. . 10 ‘13 eyds. Do. 3.0 30
Traciors . . . 45 150 D.BH.P.Crawler with Dozer 1.3 58.5
& P.U.C
Do. . . 6o 80 D.B.H.P. Crawler with Dozer 1.0 6o
& P.U.C
Dumpers . . . 50 13 cyds. Bottom-dumpers. 1.6 8o
Do. . . 6o 6.5 cyds. End-dumpers. 0.9 54
Do. . . 120 4 10 5 cyds. End-dumpers. 0.5 6o
Graders - [ ioo H.P.12 ft. blade. 0.9 4.5
Scrapers - . ; 60 20 cyds. Motor Serapers. 2.2 152
Cranes - . . 5 10-Ton Moter Crancs 2.0 10
- Do. . . 10 5-Ton Do. 1.2 12
"Minor Equipment - Lump. ‘ 200
ToTaL 741

Say Rs. 7.5 crores.

1.12. The estimate given above will vary within a wide bracket
depending upon the requirements of the various jobs. We, however,
think that this list gives an approximate idea of the overall require-
ments of the equipment for the River Valley Projects in order to
examine the scope of production of the equipment in the country.

1.13. Any scheme for indigenous manufacture of construction
equipment will need to have a fairly large and steady demand. The
list worked out above shows that the demand for this type of equip-
ment is limited. Tt is unlikely that private firms will be able to
undertake independently the manufacture of such highly compli-
cated machines for so small a demand at this stage. It will have
to be undertaken either as a quasi-commercial State-owned concern
such as the Machine Tool Factory at Jalahalli, Bangalore, or by
private concerns connected with suitable foreign firms. Even then
the development will have to take place step by step and stage by
stage according to a long-term plan somewhat similar to the one that
has already been worked out for the automobile industry in this
country.
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1.14. In the manufacture of heavy equipment, the availability
of the material for manufacture has to be considered more carefully.
Such equipment require alloy steels of various specifications, steel
castings, high carbon steels and a large amount of non-ferrous alloys.
The country’s capacity for such raw materials is limited at present.
The steel castings are made at present at Bombay, Calcutta and
Muradnagar but their capacity is limited.

1.15. As regards the alloy steels, the only possibility at present
appears to be utilisation of the resources of the Ordnance Metal and
Steel Factory at Ishapore. It is understood that the capacity of this
factory is limited by the existing rolling capacity. It seems difficult
to utilise this factory readily to any large extent for supply of alloy
steel materials required for the manufacture of earth-moving equip-
ment or their components.

116. The manufacture of construction equipment can be con-
sidered in two different categories:—

(a) Complicated machines e.g., shovels, tractors, ete., and

(b) simpler equipment e.g., concrete mixers, rippers, compact-
ing rollers, ete.

1.17. The modern machines included in the first category are
very complicated and their present design and specifications are a
result of a long period of evolution after repeated trials and recti-
fication of errors. They incorporate a large number of patents and
specifications rights. It will be difficult for us to get into this field
at this stage unless we arrange for the necessary association with
the foreign manufacturers for the supply of raw materials, semi-
processed components and the technical key personnel with the
technical “Know how”, as is done in the country for the new indus-
tries concerning the manufacture of Mechanical and Electrical plant.

We recommend that a scheme of Industrial Development for
manufacture of one or two principal items of equipment, in general
demand, be evolved and implemented, as a beginning. The items re-
commended are the 80-H.P. Crawler Tractor with accessories,” and

3 to 4.5 cyds. End-dumpers.

1.18. As regards the minor pieces of equipment, which are com-
paratively simpler, there should be no difficulty in manufacturing
them in India. We were told that the Amritsar Works.h?P h?s manu-
factured concrete-mixers of 10/7 cft. capacity utilising imported

power units for driving them.
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We further think that Rippers and Rooters, Sheepsfoot Rollers,
Rubber-tyred Compacting Rollers and Dozer Blades, ete.
can be manufactured with very little difficulty. There are already
a large number of factories manufacturing pumps of various types.
Although most of these are manufactured for agricultural require-
ments, the manufacture of a range of pumps required on construc-
tion jobs can easily be undertaken by some of the firms. Similarly,
the equipment required for well-point pumping can be manufactur-
ed in India, using imported power and pumping units. As regards
the welding plants and generators, the country has already started
manufacturing motors up to 50 H.P. and small generators. If de-
mand of River Valley Projects for these items of equipment can be
bulked, their manufacture in the country should not present much
difficulty.

1.19. As regards machine tools, quite a few of them are already
being manufactured in this country. Machine tools manufactured
by M/s. Kirloskar Mysore at Harihar is one of the typical examples.
Government has given adequate protection to this industry.

~ 120. The Central Workshop at Amritsar was visited and the
scope of its utilisation for manufacture of some of the equipment
was examined. A statement showing the main equipment and their
capacities is appended. It will be noticed that the workshop does
not have a steel foundry. The steel castings required by the work-
shop are obtained from the steel foundries at Muradnagar (near
Delhi), Calcutta or Bombay. Besides this, certain items of balancing
equipment of a special-purpose nature will have to be provided to
make the production of equipment and spare parts economical.

On account of the distant location of the source of structural
and alloy steel and the steel foundries, there is likely to be serious
handicap for making even a modest venture for the manufacture
of earth-moving machinery at Amritsar, except for the manufacture
of simple items such as Concrete Mixers.

This workshop is already handling the works in cuanection with
the Bhakra Nangal Scheme and it can handle similar requirements
for the other River Valley Projects, as required. The manufacture
of rolling stock and locomotive parts for the Northern Railway
has just been started in the workshop. To our judgement, the uti-

lisation of the workshop completely for the railway purpose appears
ways, it should be possible to utilise the project workshop at Nangal

for the general requirements of the State after transferring some of
the machines which may be redundant at Amritsar. When the load of
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the Bhakra Nangal and other River Valley Projects on the Amritsar
workshop is reduced, there will be relatively very little work left to
justify its existence unless the Railways take it over.

2.00. Spare Parts MANUFACTURE
Approximation of Demand

2.01. Construction equipment worth about Rs. 40 crores is operat-
ing on the River Valley Projects at present. We consider that these
require spare parts worth Rs. 2 to 3 crores per year. We have taken
a eensus of the types, makes and sizes of equipment operating on
the River Valley Projects studied by us. The information about the
plant population is given in Appendix 3.1 in our Report. It will be
seen that the number of different types, sizes and makes of equip-
ment is so large and consequently the requirement of each of the
spare parts is so small that their manufacture on an economieal
basis is not practicable. It may be stated that the total number of
spare parts even in a single machine would run into four figures.
The range of spare parts for all the makes and sizes of equipment
required can be easily imagined. Under these circumstances, it is
extremely difficult, to concentrate on any particular range of spare
parts for the purpose of manufacturing them in India.

2.02. The manufacture of simple parts such as bolts, nuts, piston
rings, liners, ete, in the factories, already established in the country
is feasible, if supply of raw material and adequate demand are as-
sured. The latter condition will automatically follow standardisa-
tion of equipment when the recommendations made by us in this
respect are implemented.

2.03. At present there is difficulty in getting special types of
bolts, nuts and studs for equipment particularly in the specialised
and precision varieties. These can be manufactured by firms in the
country which specialise in such work, provided that the required al-
loy steel bars can be made available to them.

92.04. In the matter of seals, packings and gaskets, there is a good
scope of manufacturing them in India. In most of the cases, the
raw materials will have to be imported but even partial processing
will be a s'ep in the right direction. We suggest that the develop-
ment of their manufacture may be referred to the Development
Wing of the Ministry of Commerce and Industry.

2.05. The main difficulties in the manufacture of spare parts are
as under:—
(a) Manufacturing the parts to the correct specifications ; and

(b) correlating the demand to the supply.
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The manufacturers of the equipment cover most of their produects
by patent rights and special specifications for the raw material which
do not correspond to commercial brands. ‘Tie up’ or association
with manufacturers thus becomes necessary. Any sub-specification
spare part is not recommended for adoption as it may lead to a
deterioration in the efficiency of equipmeni{ performance. This will
apply to all complicated parts requiring special heat treatments, fine
tolerances or alloys of very special nature.

2.06. The major difficulty about the spare parts is the correlation
of the demand and supply. By its very nature, the supply of the
spare parfs has to be effected very quickly to be useful. Adequate
stocks have to be held ready on the shelves to be delivered at a short
notice on demand. It is difficult to aniicipaté exactly which parts
will be required in the near future. Hence the range of spare parts
to be carried in stock is very large. Often enough there will be de-
terioration in the quality of the materials and some parts in the
stores will have to be scrapped because of the obsolescence of the
machines. This together with the overhead expenditure for setting
up the store, handling the correspondence, giving guotalions and
collecting bills, increases the cost to a large extent. It is very diffi-
cult to have a comprehensive store even with spare parts manufac-
tured in India to mee! the requirements of the projects. Even the
manufacturers’ representatives in India have not been able to do
well in this respect particularly for the machines for which the po-
pulation in India is low, although some of the agents in India have

an understanding with their principles that the parts, that cannot
be sold, can be returned by them to the manufacturers.

2.07. Under these circumstances, we feel that only a very limited
service can be rendered, even if some parts can be manufactured
in India and stored in a Central Government Store. We feel ihe
b_est that can be done at present, is to pick up items of spare parts of
simple nature, not requiring very close tolerances and special alloys
and which can be manufactured without iransgressing on the pa-
tents and specifications rights. Even then, it will not be possible
to undertake the manufacture piecemeal. A forecast will have to
be made of the bulk requirements and the components got manu-
factured‘ in batches from the best sources available in the country.
They will then have to be stocked and sold to the projects as and
when required, through one or more centrally located stores, Such
2n organization can be successful only after the standardisation of
the equipment is implemented.
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2.08. We are aware that there are quite a few minor parts for
which there should be no necessity to import, but it will be neces-
sary to make them available to the projec's from a Central Gov-
ernment Store; whereas, the remaining equipment of complicated
parts, which form the greater portion, will have to be ordered from
the stocks of the manufacturers’ representatives in India. However,

for making a beginning we would suggést a scheme as under for
consideration.

2.09. The Central Scaling Organization, which we have suggest-
ed in the Report (vide Appendix 7} should make an inventory of
such parts as are required in large numbers for the egquipment in
the counfry, from a study of the records of the various projects.
They should then determine which parts are simple and can be ma-
nufactured in India, without transgressing on the patent and speci-
fication rights. These can then be manufactured at any of the work-
shops in India and stocked in a Central Siore. All the projects
should then be kept informed that these parts are available from
stock and that they should not be imported through the manufactu-
rers’ representatives. For such a set up, it will be necessary to have
a large stock of spare parts of ready delivery. One or more Central
Stores will have to be maintained, adopting commercial accounting
system, because it will need a considerable capital, administrative
expenditure and there will be some inevitable loss by deterioration
and obsolescence.

2.10, We consider that any approach on these lines is a low effi-
ciency solution of the problem. The rational and best plan would
be to invite some of the manufaciurers of repute in the earth-mov-
ing equipment field and ask them to set up an industry in the coun-
try, or to associate with a State-owned set up. We understand that
Australia invited the ‘Le-Tourneau’ firm and organised the manu-
facture of Scrapers in their own country; many of the parts are still
imported but it is a start in the right direction for the country’s effort
at industrialisation. We think that a similar approach would give
more beneficial and lasting results.

STATEMENT OF EQUIFPMENT AT AMRITSAR WORKSHOP

(a) Carpenters :S'hop. The equipment in this shop consists of
6 Nos. Saws, 2 Nos. Wood Planers, 1 No. Wood Working
Lathe, 2 Nos. Mortizing Machines and 1 No. Wadkin’s
Router.
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(b) Heat Treatment Section. This section consists of 6 Nos,
Electric Salt Bath Furnaces, 5 Nos. Case Hardening Fur-
naces, 6 Nos. OQil Fired Tool Hardening and Annealing
Furnaces, 2 Nos. Tip Brazing Machines and 1 No. Vickers
Hardness Testing Machine. ‘

(c) Smithy Shop. It is equipped with 15 Nos. Black Smiths
Hearths, 7 Nos. Billet Heating Furnaces, 14 Nos. Ham-
mers, 1 No. Clevel and Power Press and 2 Nos, Belt Forg-
ing Machines.

(d) Mill Wright Shop. The equipment in this shop consists
of 15 Nos. Cenire Lathes, 1 No. Capsian, 7 Nos. Shapers,
Slotters and Planers, 2 Nos. Pipe Threading and Cutting,
2 Nos. Horizontal Borers, 7 Nos. Vertical and Red Drills,
5 Nos. Grinders and 3 Nos. Welding Machines.

{(e) Tool Shop. This shop consists of 11 Nos. Centre Lathes,
5 Nos. Universal Milling Machines, 2 Nos. Vertical Mil-
ling Machines, 28 Nos. Grinders, 6 No. Shapers, Slotters
and Planers, 2 Nos. Engraving and Marking Machines,
1 No. Jig Borer, 2 Nos. Drilling Machines (Vert. and Ra-
dial), 1 No. Boring Machine (Horizontal), 1 No. Contour-
ing Machine, 1 No. Die Sinking Machine, 1 No. Universal
Broach Sharpener and 1 No. Sawing Machine.

(f) Steel Shop. It is equipped with 7 Nos. Punching and
Shearing Machines, 6 Nos. Bending and Straightening
Machines, 5 Nos. Presses, 11 Nos. Drills, 9 Nos. Floor

Grinders, 2 Nos. Lathes, 2 Nos. Welding Machines and 1
No. B.O.C. Flame Cutting Machine.

(g) Foundry Ferrous and Non-Ferrous. The equipment in
this section consists of 4 Nos. Cupolas 3-Ton and 15-Cwts.
capacity, 2 Nos. Sand Seiving and Sand Treating Mill,
Bowland Grinder, Tumbling Barrel, Shot Blast Cabinet,
Metal Cutting Saw and 3 Nos. Non-Ferrous Melting Fur-
naces.

(h) Heavy Machine Shop. This shop consists of 7 Nos. Cen-
tre Lathe Heavy, 10 Nos. Central Lathe Medium, 5 Nos.
Centre Lathe Light, 3 Nos. Turrets Heavy, 4 Nos. Capstan
Lathes, 4 Nos. Plano and Uni Mills, 10 Nos, Verti., Horiz.,
and Slot Milling Machines, 7 Nos. Planers (Heavy and Me-
dium), 7 Nos. Vertical Boring Mills, 6 Nos. Hori. Borers,
9 Nos. Slotters and Shapers, 13 Nos. Drills (Radial and
Vertical), 9 Nos. Grinders, 11 Nos. Gear Cutters, 1 No.
Broaching Machine, 1 No. Pipe and Rod Threading and 1
No. Surface Gear Hardening Machine.
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(i) Light Machine Shop. The equipment in this shop consists
of b Nos. Central Lathes Medium, 11 Nos, Centre Lathes
Light, 17 Nos. Turret Lathes and 7 Nos. Capstan Lathes,
9 Nos. Universal and Horizontal Milling Machines, 2 Nos.
Vert. Milling Machines, 1 No. Slot Hydro Mill, 2 Nos.
Vert. Boring Mills, 4 Nos. Slotter and Shapers, 10 Nos.
Drills, 4 Nos. Grinders, 5 Nos. Automatics, 1 No. Pipe and
Rod Threading and 1 No. Oil Grooving Machine.

* Statement of Capacities

(1) Steel Structural Shop . . . 15 tons per day.
“{2) Smithy Shop - . . goo man-hoyrs per day.
(3) Machine Shop . . . goo machine-hours.

(4) Foundry . . . g tons,

{5) Carpenters Shop . . . Goo man-hours.
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