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4 SYLLABUS FOR THE PROFESST o U B AMINATION OF JUNTGR E o s

o RLY R FGEREIN

Paper I.—General (Civil Engincering).
‘~ General (Mechanicd® P'ngincering).

- o - e -
o o L o o ome o b pen epbiene pliesless

Paper I1.-—Special subject.—

(i) Irrigation and Irmigat o Act
(ii) Land drainage.

(iii) Design and constructy - car cen dams,
(7v) Construction aud mio oo Bt mmgation schepees
(v) Water-supply a nd saron o sne aee g,

(vi}) Roads, buldings and e

(vii) Construction of masc: b aerete dams,
(viii) Boring.

(ix) Use of machinery.

.~ Harbour engincering

S

J'P.

Paper IIT.—Accounts (Sub-wiona and works accounty
Paper 1V.—{1) Practical test 0 v Jumor Enginccrs, {0 Pare bt oo

. .

for Mechanical I vor ' seineers, (3) Practieat o
Tunior Engince  PPori Orgamsation.

SYLL ABRUS TOR THE P [P e A I SAMIPNATION O j [ TNV S T P
-

Ciene oo el hngineering)

Part- - 1 onoovn L (TD Constroctie s e
! : FN

AHE e nentol works,

Vat: 1als

(a) Stones.—General chara s “hwlding stones. Cho ,
v uses.  Quarrying, blasting, \L [EARERRT S (R nsed —streneth-— ause oo
methods of preservation.  To- o nihicod stone—m anufac DT

(b)Y Bricks and tiles. —Gene - ndras eristics, varieties ard use o oonnnlae
ture, sclecting clav; mouldic. o borning in kilns (Buils ans diodlnins
kilns). Causes of decay ar< ~ <ihods of preservation.  Strengin —--~a;rf:s§c ]
of good bricks, tests Manglore - country tiles, salt glazed prpss e Dohanaciay
ware— Lerra cotta and refrac: - matsls—costs,
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(¢) Gluss.—General characterisoics, voiicties, composition, manufacture and
ASCS - COSTS,

9 () Limes and cements—Lime- - Hvawadic and tat, occurrence collection,
4 burmey. stacking and storing. %i@‘iii'ia;;‘é_?;a- ~odrauhc limes ; , gypsum plaster of
pdros properties and USCS, Tests

'

(5 ety —Composition div. mii taclure—storing, varicties and use
Nornwid and rapid hardening cenients.  Ajuminous cements, properties dnd
B.5.5 tests—costs.

(f} Morters.—lime mortars —composi e—use of sand and surkhi—

preparation, mixing and grinding, storing, uses. properties strength and tests—
COSLS.

Cerent mortars : Compositio:, prepuriation and use, Properties, strength
and tosts. Gauged mortdrbw—pmnort;muaw of materials in mortars, Effect
ol witer content 1n mortars.

(¢} Mud--mortars.

(m LA)/!L!U’[U —Lime concrete, compusi wsn, preparation and use Properties
and sirength —tests.

CCraeit conerete

(: ) Lonsrituents.—Aggregate {codrsc  ud fine). Cement and water
propurtiomng and mixing, real nomine and field mixes. Brlking of sand.
Gradingotaggregates.  Water-cerentyai o Placing and curing. Properties—
streqgih of various mixes and ases.  [osts. Water-proofing and surface
treatment.

(1 1 limber—Wood : Growit o1 +... faults, felling; sap-wood and
hard- uuou-mmethods of sawing a; *=d Sein o ning. Defects in timber Deteriora
Lng deents and decay of timber  Proseovation of timber.

Varicties and uses of importain: Indio: timbers. Characteristics of geod
tmbes. dtrength  of timber. Tests ¢ timber. Reconstructed weod

Plywood and pressed woods., Manulaciore, sropertics and useS. Proprictary
ttmber used for sound and thermatl insuiation.

R

() Werals and alloys.—Cast irc o 1 Cooososition, manufacture, characteris-
Lics nd uses, |
Wivaght won @ Composition, mane o .urs, characteristics and  uses,
Stees - Characteristics and uses of 11:i§iu steels, hard steels, alloy steels, such
s ranganese, nickel, chromium. tunesic and silicon steels, stainless steels

i and ool steels,
([ reservarives.—Composition. preperdnion, properties and tests and uses
ol wtonts poishes, varnishes, dootero - and oils and pigments.

e Miscellanieous-—
UJ' Ldarbo iaecous d I]d cementy LRI R e

Asphalt ana bitumen, natural and woiicial asphaltic products, properties
and uses,
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PART 1

gy
‘el

vl o el oo | e AL v g, etk r e e e e Y - S - e —

1 Construction (General)

+ (1) General principles of designing foundations.—Types of soils and safc
bearing pressures on the various types of soils.  Various types of foundations

suitable for various circumstances. ¢.g., openfoundations, black soil foundation.

raft foundation, pipe foundation. well foundatmns, erillage foundation
etc. etc.

(2) Masonry (of various types).

(3) Roofs (of various types}.

(4) Scaffolding, centering and form work.

(5) Points to be borne in mind while drafting specifications.
(6) Analysis of rates and schedule of rates.

(7) Minimum Wages Act, as it applics to the analysis of rates.

PART 111
Management of works

(1) System of execution of works.—Departmental agency, piece-work system,
contract system.

(2) Measures for the welfare ~f labour on work site.

(3) Compensation under the Workmen’s Compensation Act and rules
thereunder.

(4) Sanitary and water-supply arrangement including public health arrange-
ments on large and small works of various categories, e.g., buildings, roads
and 1rrigation projects, etc.

(5) Management and organisation o scarcity works.

(6) Organistion set up for =vccution of large work through.--
(4) Departmental labour.
(b) Piece-work system, and
(¢) Contract system.

(/) Precautions about storing and use of explosives.

(8) Precautions against acciwivnts o large works.

(9) Acquisition and requisition of lands and houses, and rehahilitation of

displaced persons, e.g., for villages going under water due to construction of
reservolrs, etc. «

A-890—15-A. )
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Dams and impounding reservoire —Tvpes of and materials used for tounda-
tions, spillways, design_ of dare oatakes 1n wells—protectron i catchment

area. ‘?f

e

B. Treatment of water. - Saaary survey of the water-supply source—
sampling of water for analysie -~ chemical and bacteriolegical. care of,

(@) Aeration of water— "pes of acrators.

(b) Sedimentation of woro —-Detcation period, inlets ard out-icts
velocity of flow. sl remaoval, different types of setthng tanks.

(¢) Coagulation of watcr. - :eessitv, coagulants used for norna doses.

mecthod of applicaso. care for storage, costs of coagulants,
Flocuulation, dctc -t o pert »d.

(d) Filtration of water. -Tvpe oi hlters and comparisen, caracity and
rate of filtration. Srrangement of filter bed and undcrdramage

A .-

system. Loss of heods in flters operation of flters cleanmg,
¢ washing. ctc.
(e) Hardness of water and miethodd of softening.

(/) Disinfections.—Metincds of disinfection, chemicals used. normal
doses and cost of <hemicals disinfection of new ard old mains,

C. Distribution of water.—Tvpes of supply—continuous and intcimttert—
materials for pipes and classification. design formulae for flow :n pipes—
accessories on distribution system —weights of pipes and quartity of matcepals
for jointing and materials of 10:nting. Testing of pipes lines. Matnterance

of pipe lines.

Balancing and service resurvours, ation.

y
D. Pumps and pumping s+ ir'ons.— Tvpes of pumps cffictencivs. choice of
prime movers. Maiatepanc: 7 osumping machinery.
Managements of water wor:
Public health cnginezrine. uportance of protected prped  water=suppiv,
Metering and maratenance o meter
Preparation of water-supniv arajects. survey projects, supvey e Jsiigations.
Scwerage—
« Combined, partial and s-namate o vstem of sewers. Surtace  dramage.

Layout ol sewers.

Materials for sewer pipes. >clf cleansing velocities, sewer appurtenances,
manholes, catch basins, flushing. devices, etc.

Sewer-co nstruction, testing ! sewors cleantng and maintepance of sewers.
Weights of pipes and materiads reguired for jointing.
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Tredini i ;.)/ SCWaAge—
: Primiacy treatment.
- Sercc ecdad racks, disposal of racwings 0 chambers, quantity and disposal
o gt o tement of sewage. Settioag o o and clariflocculators ; collection
:- cond .I.-?Jx'l’.“;i‘ ot Sludge.
.-‘\.-t{u:l‘-. \ xialn :‘fi | lkﬁllt]neflt.
Actiyated sludge process.
Filteos, tricking fiiter.
Disposal ol sewage effluent—
IDrlution m sea and rivers,
Disposas on land, SCwd ge cttiuc ot ii"la;tﬁ-i{)ﬂ,
- Sejection of site, ClC.
Mai.nenance of sewers and sewage disposal works.
»
L) .. ' :
N Indiviaual house sewage disposals—
i | | . e
! Septic tanks, design of aqua privies,
; § Sapary latrines,
. C\.f’ium.."lk} ﬂ El[ld disposal Of SeWﬂgL lI‘l Lh i1 o Y d[ed 'dl'easa
Sitciatton ol slaughter-houses a1 S0 o0,
Plu;?ibillg,
“ . ABJS FOR THE PROFESSION AL |4 « vt NATION OF JUNIOR ENGINEERS
; PAPEE
:
Special  subject— Rouds, suiidings and  Bridges
F¥id 1-/( flz I
o oonry.—=Stone-masonry— e, - dressing, laying and jointing.
Foult ot Classes of masonry  cow.wo. and uncoursed rubble, random
rubbl ssaler and block-rn-course. borne e of stones. Dry stones masonry,
sate Loads on masonry. '
| Bricc-masonry.- —-Materials, brick . . and bounding, brick-nogging.
; Brick-lavi ng 1n fOOtlngS, 1solated coluny s piers, ﬁre-places and arches.
- Hollow  walls.  Reinforced brick work. Partition walls  Wall tiles.
’ K DZ!.I'U[TJ proot courses. Terms used 1y '%“}rf*ckworkwscaﬁ‘o]ding, Stre-ngth of
brick-masonry safe loads on brick-wor.. - N
g _
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MECHANICAL JUNIOK i NGINEERS.

7~

PAPER i: .

Special subiect - .o of machinery

A Horishop.—

(1} ‘i

.Lr

oo n of site,
cul ob various shops itke touadry,

machine tool*s, smithy,

zeneral repairs and overhaul, automobile.

r*t}.lt
l!;.; 1
. T
i
JE )

\ [‘)') Fair)
)

(o)
by
(D)

4 T N . . ‘  na
{ Aection of machinery and s applicaiion.
(4) i-u:.::zj‘;;"}f nractice.
(

bods ol cost ﬁndmg
cation of the works.

 actory rules.

ovment and Wages Act.
svesoaccounts and ledger syster
i-tieking of stores and spures

)
)
1) Diflereat rate systems.
)
)
)

Cocer Problem.
cacncrctal correspondence

(HOVIRG machinery.—

Soectwon of machinery for cartiic.. am,

cNCavallon.
nery required for consiructio o

~ ol exaavators, draglines. shovois

s ool tractors and their DPHULL 08,

(0) \pplications of scrapers, loador.

(7) <overtaul aad repairs.

Lo )
()
(10)
(i1 «

oioorequired  tor overha s
Cotects {veneral).
ol sarvicing,

accounting ol the waork oo

Y Mecnanically propelled vehicles.-

(1) ¢
(L)

clearing site, foundation

canals.
s and matntenance of carti oving machinery.

cral admumstration of mechacatiy propelled vehicles

() >olectiwosn of for particular e
cquipment for field servictin.
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APPENDIX |
(2) Principles of two and four stroke cycles. ignition system.—

(a) Permssibte fits and tolerances.

(6) Lubrication and lubricants.
X (¢) Schedules of servicing.

(d) Instructions for running new and overhauled vehicles.
(¢) Transport rules and regulations.

225
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(3) Instructions for care and maintenance of 1,000 typesteam botlers.—

(¢) Points to be observed during the wnspection.

(b) Estimation of repatrs.

(¢) Valuations and hife.

(d) Special machinery for repairs and s applications.

/

(D) Stationery plants.—

(1) Layout of pumping plants.
(2) Selection ol pumping units.
(3) General matntenance.
(4) Erccuon.
(5) Points to be observed during tnSpection.
(6) Different types of pumps and thewu applications.
(7) Application of pneumatic machines and tools.
(8) Thetr matatenance and repatrs,

; (9) Air Lft pumping.

(E) General.—
(1) Fundamental principles of enginecring.
(2) Type of varwous drives and their application.
(3) Li”‘timr equtpment hke tackle and cranes, etc
(4) Welding, brazing.
(5) Inml room and application of tools.

(6) Design of simple instruments and machtnery like D. T. crane, asphalt,

botlers, boiler test pumps. sluice valves, gates, c¢tc.

(7) Use of precision nstruments

(3) Batteries repairs and charges

(9) Screw cutting, gear cutting.

(10) Standard weights and measurements of the engineering
with the mechanical properties.

(11) Heat treatment.

(12) Stress and strain.

o

materials
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roads, stacking platforms,
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d) DL’WQHS' and construction
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dck walls.
(¢) Docks anu
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Accounts - T

1. Tmtial records of accounis -

(i) Muster rolls.

(1) Recruttment of labour v
(7if) Employment of daiir
(iv) Advances to labouror

(1 ) A’\. FOOTS
(vi) :

of measurcment books.

i YWl ghah} .

(w’i) Different kinds of it
advan:o.

L

VOUCHers., nan

casi book, temporary
requisttions

(viii) SCHc:d tleof rates.

2. Stlores—

(7) Initial records, receirt
(if) Stores forms NL)S. f:;

(i) Road materials.

(1v) Material at site ac

(v) Omnibus—transfer
(vi) Tools and plant.
A=890—106-A.
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3. Contractors—

.+ Rules regarding contracts a5 embodied in the different forms of agree-
MCTi .

(i) Contractors’ bills.

(17} Piece-work and contract work

(iv) Aid and advances to contractors.

4. Labour Laws—
(v the Industrial Disputes Act, 1947 and the rules framed thereunder.

.1 The Minimum ‘Wages Act, 1948 nd the rules framed thereunder.

(i) The Workman’s Compensatior: Act, 1923 and the rules framed
thercunder.

- Nure [.—~The relevant chapters or paragiaphs of the Maharashtra Public Works
Manuai, Maharashtra Public Works Account < ode should be studied.

_ Vore 2.—20 marks shall be earnuirked .. juestions on Acts and rules concerning
Labour Laws mentioned above.
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5YLLABUS FOR THE PROFESSIONAL EXAMINATION OF JUNIOR ENGINEERS
(Civii T

e
e

| H‘hﬂt

PAPER
Practical tesit—One paper

. Parctical and oral test in surveying and setting out—

s Care and adjustment of levels wnd theodolite and other survey instru-
meats, such as, compass, ghat-tracer, abeny level, etc., surveying by chain
Grochatn compass.

i) .i_icvelling and reduction of icveis.
(i) Setuing out angles and curves.
(iv) >etting out a plan on the grounc.

.. Practcal drawing—

A penctl drawing to be made< froi. iwia, e.g., section or foundation plan
tom planand elevation; or a drawiny 1 any simple structure from given
cunensions or a drawing counectec with either: (i) road and building,
dt;owngation works including maso ary, concrete and for earthen dams,
(1) draipage problem, (iv) lift irrigation, (v) sanitary engineering and
water-supply.

S-590—16-B.
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SYLLABUS FOR THE PROFESSIONAL EXAMINATION OF JUNIOR ENGINEERS

_ (MECHANICAL) /
' 4

Practica’ *est— One paper
4

1. Explainingthe functionofnrecizion machinetoolsand using micrometers
surface gauges, depth gauges, ¢

2. Marking the jobs.

3. Fixinga job1n a 4 jaw chuck and turning to siz€ ona lathe.

4. Explaining the various wavs 1n which jobs are fixed on various machine ‘]
tools and how the machines operate.

¥ 5. Naming various important parts o! machines and stating usc of cach.

6. Checking up the crankshaft alignment of an oil engine.

7. Tracing various cricuits on cif cngines, €.g., fuel circuit, lubricating oil
circutt, cooling water circuit, air circinf, battery system, etc.

8. Explaining 1n brief, function of following with small ncat sketches
drawn on the spot.

Fuel pump, automiser, governor. baltery oil filters, etc.

- 9. Explaining how machines like fractors, road rollers, dumpcrs. arr com-
pressors, generators, will be tested o a trial running test and actualiv «<tarting
of one of them.

SYLLABUS FOR THE PROFESSIONAL EXAMINATION OF JUNIOR ENGINEERS
(CiviL) IN THE PORTS ORGANISATION

—

1. Practical and oral test in surveving and setting out.—
(i) Levelling and reduction of lcvels.
(ii) Setting out angles anc onirves.

~  (iii) Setting out plan on the ¢round.

Practical test-—One paper

2. Practical drawing.—

A pencil drawing to be mad. {rom dafa, c.g., section or founciiie » plan
from and clevationoradrawing »f .- ay simiplestructure from giver dimic rstons
or a drawing connected with marine works.




