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Which of the following earth moving machines
has the shortes( cycle time?

(@ Oragline (b) Hoe

{c} Clamshell (d) Dipper shoval

Iihe outpui ol a dragline for 90° angle ol swing
at estimaled depth of cul is X, then the output
for 120”angle of swing at 120% of oplimum depth
of cuf will be
(a) equalto X
(c) less than X

(b) morethan X
{d) any of the abova

Amachine s purchased for ¥ 10,000,004 and has
aneslimate lile of 10 years. The salvage value at
the end of 10 years is ¥ 1,50,000/~. Tha book
value of the machine at the end o! Syears using
general siraight line method of evaluation of
depreciation is

(a) ¥4,75,000f
{c) ¥6.50,000/-

(b) ¥5,75,000/-
(d) ¥8,50,000/-

An excavator costs ¥ 20,000/- and has an
eslimated life of 8 yoars. It has no salvage valuc
at Ihe end of B years. The book value of the
excavator al he end of 3 years using aenera)
double declining balance method is

(@) T843750 (b} T8750.00

{©) % 10500.00 (d} T 1156250

Malch List-l (Material) with List-1I (Coefficientof
Iraction for wheeled Tractors} and select the
correclanswer using Ihe codes given below: the
lists:

List-l List-ll
A. Loosegsand 1. 045
B. Concrale 2. 025
C. Ice 3. 012
D. Leoseearth 4. 09

Construction Practice:

|os

Qz

Planning & Management

Efgincering Equipments

Codes:

A B
@ 2 13
b) 1 4
€ 2 4
@ 1 4

W w a0
N -~ W -

Sinking fund is :

(3) the fund lor rebuilding a struciure when iis
economic lile is over

(b) raised to meet maintenance cosig

{c} the total sum o be paid Io the municipal
autharities by the ronants .

{d) a part of the money kopt in reserve for
providing additionat slruclures and structural
modifications

Malch Lisl-I {Ingications of terms} wilh List-I}
(Terms) and select the cosrecl answer using the
codes given below the lists:
List-I
Used for recording instructions givenby the
Executive Engineer al site

Used widely for civil engineering construction
. Oneol the principles of organizalions
. Oneof the functions of management

List-1i
. Coordination
Unity of command
Line organization
Site prder book
Codes

A

(@ 4
(b) 4
{c) 1
{h 4

A

oop

Aco!\:_.
- & D w oD
N~ w0
W W - g

Qs

Qo

With the usual notations, sinking fund factor is
given by

i

@ (1+gr (b} m
i ift+i)
o (1+4" [t+i)' -1

Match Ust-1'with List-ll and select the corect

answer using Ihe codes given below the lisis:
List-1

A. Translales policy into a method of achieving

the objective set out

Consists of defining the responsibilities of

the employess

C. Transmits all the information to the
supervising staff

D. Theorganizational se upis aidad to operate

elliciently with fiow of inlommation, declsions

and resulis in all directions

List-ti

Coordinaling

Planning

Organizing

Directing

Cades'
A

@ 3

® 2

€ 3

@ 2

B

o
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Q.10 Durihg the consliruction period, price variation

clause in contracts calers lo:
(a) increase in rates of only imporiant materials
(b) variation in cost of malerials, labour and
pelrel-oil-lubricant
{c} variation in lolal cost of the project on an
' adhoc basis
{d) rale ol inffation

Q.11 Match List-with List-ll select the corect answar

using the codes given below the fists:

Ust-1
. Plece work contract
Lump sum contract
liemrate contract
. Labour conlract
List-i
- Nol praciised ingovernmani .
2. Paymenl made by detailed measurement of
differentilems
3. Adopled for buildings, roads, bridges and
eleciical works
4. Feuywu:ksandfegu!armimenancework
Cedes:

TOoRe

Py

A BCD
@1 2 3 4
b 2 3 45
S 4 3 2
@ 4 3 2 1 :

Q.12 Capital tecoveryfactor considers

{8} developing a predelermined sum axafuzufe
date ata uniform rate

b} consuming 8 predetermined sum tlla tuiure
date at a uniform rate

{c} dsveloping apredetermined sum atafuture
dale at & unilormly varying rate

{d) consuminga predelermined sumiila futare
date al uniformly varying rate

Q.13 The system of QIganization inroduced by FW,

Taylorisknown as

(a) Eifeciive organization

{b} Funclional organization
{c) Line and staiforganization
{d) Uineorganization

Q.14 A tracior shove! has as purchase price of

¥4.7 lacs and could save the organization an
amounl of rupee one lac per year on operating
cosls. The salvage aller the amortization period
is 10% of the purchase price. The capital recovery
period willhe
(@ 3.7years
{c) Syears

{b} 4.23years
{d) 7.87years



15 Cost-benefit sludies are essentiatio
' {a) assess ths lotal cost of the work
{b) ascertainthe relgvant oscalationnprices
“{o) monitor the expenditure
{d) avaluateihe viability and worthwhileness of
‘taking up the project.

Q.16 Maich List- with Lisi-il and select the correct

answer using the codes given below the fisls:
List-l

A. Selloading scraper

. Narrow Iread high pressure lype

Supercharger

. Gearralios

List-lt

Reduce loss inpowsr

Rim pull management

Lower rolling resistance

. Compromise betweon loading and hauling

performances

Codes:
A

fa) 4

oy 4

© 3

@ 3

Q.17 Payment aliowance is selected keeping in mind
- {a) overalicost

op®

-
F Y

E YR

W WD
N a0
- NN -

- {B) nommal profit and tolal time

" (e} owveralicostand tolal imo
{d} gverall cosl, normal profit and lolat fine

Q.18 Which one of the [oliowing statement appliss lo

the declining balance meathod of depreciation

accounling?

{2} Uniform wiilo-olf of cost Ihraughoul the
service is aimed

{b} Greatervaiic-olfin Ihe early yearsis aimed

{©) Smaler vaite-olf in early years s aimed

{d} Avarying rate of depreciation is applied on
the basis of market value of the assel

Q18 Asseriion (A} - The salvage value is less in the

initia! period of the equipment and increases as
.. theequipment ages.

Raascn (B) : Thesalvage value of enequipment

is the actual amount inat can be realized on &

{rade-i: for'a replacement machine.

{a} bolh A and R are wue and A is the correcl
explanationof A

{b) bl Aand R are ue but R is nol a correct
explianationof A

te} At true bul Ris false

{d}) Aisfalse but Ris rue

Q.20 Ascrapz: istohaul eahhfroma pittoafll 0 km

away, working undar average-fixed-time
conditizns af 2.2 minules, with an average haul
speed of 7 kmph. With operaling lactor of 0.8,
the namber of tycles which can elfectively be
performed per hour is nearly

{a) 5.4 o) 6.4

{c) 85 {d) 96

.21 When two different types of machines work in

coordinationasa leam, whichone of the foliowing
sludies is required for the aguipmenl
performance?

{a) Inventory modal

{0} Waiting-line model

) CrM

{d) PERT

Q.22 Indiscrate rate of relurn compulations, ke single

pavment compound amoum factars for 7%
interest rate for 1, 2,3, 4 and 5 years are
respectively 1,.0700, 1.1448, 1.2250, 1.3108,
1.4026. The uniform series compountd amount
factor lar 7% discrete rate of return for 4 y=ars
will be neatly

{ay .25 {b) 5.10

fc} 4.68 {o) .44

.23 The mosl versalile method used in af)praising

project profilability is

{a} pay back mathod

{b} accounting tate of return

{c) intemalrate ol return ,
{d) nel present value index method

Q.24 800 units of a cerain ilom of stock are needed
over each yearly pediod. The unit cosltis 400 and|-

the cosl of each order is T 150. Carrying cosl is
1.5%. The EOCQis

() 120 {b) 160

) 20 (d) 240

Q.25 Cansider the loliowing statements:

Work breakdown structure formulation is based
on the {ollowing considerations:

1. Inlended praject duralion,

2. Cluslering of aclivilies in zone prajecl area.
3. Prolitabibty of activilies.

Which of these slatements is/are correct?

(a) 1,2and3 (o) 22nd3

{c) 2only (d) 1and3

Q.26 A construclion equlpment was tesled al an|.

ambient temperature of 18°C ang al an ambient
pressure of 750 mm of Hg and it indicaled a power
of B7 kW. its power under standard conditions o
15°C and 760 mm ot Hg will be

(a) <87 kW

() =B7 kKW

€} > 87 kW

{d) determinad by Ihe speed of the prime mover,

Q.27 Assertton {A): The cravler-mounled bulldozers

are suilable on sofl looling compared to wheel

mounled lype.

Reason (R}: The rubber tyres in Ihe wheel may

get damaged very easity.

{a) both A and R are trun and R is the correcl
explanation al A

{by both A and R are rue but R is not a carrec!
explanation ol A

{c) Ais kue but R is false

(d) Aistalse bulRis lrve

(.28 Match List-! {Scope of Froject/Conslruclion
Activity) with List-Il (Aspecls of Projecl

Managemenlt Concepls lo be Adapled) and
sclect the correc! answor using Ihe codes given
below the lisls:

Lisl-l

A. Declogging, cleaning, mainterancae, repairs
and recommicsicning of water filter unit

B. Extension of HY system, placement of
Iransformers and eslablishmant of LT supply
circuils for rural efectiilication

C. Establishment of Export House by a
manulacturer

D. Final phases of testing and commissioning

of a power house
List-N
1. Dummy arrows and limad nades
2. Inlerlaces
3. ATC and PTC rade-ol!
4. Laddernetvork vilh inlerfaces
5. PERT
Codes:
A BCUD
@ 5 1 2 4
by 2 4 2 i
) 5 4 2 1
Wy 2 1 3 4

Q.29 Over Whe project pefiod, a total of 6000 times of a

certainmaterial would be needed 2l aunilommyiale
of consumption. Tha unit castis T 75, the carrying
cos) is 6% and he ordering costis T 100 per ordey.
What is the best ordering lol for economic
purchass?

ta) 11iimes at 520 number each andl than the

balance

by S00eachlime

{c) 60Ceachlinc

(d) 800 eachtimeafor 7 imes and then the balance

Q.30 Consider the iollowing stalcrments:

1. Book value is the unamortized cost of the
asset as il slil appears on the accounting
boaks of the business.

2. Termination of economic lite implizs disposal
of the equipmenl.

Which of Ihe slalemeni/s given above isfare

cofrecl?

(a) 1only (h) 2only

{c) Hoth 1and 2 (<)) Neither 1nor 2



Q.31 For excavating utifity trenches with precise conirol
ol depih, the excavation equipmenl used is
a) hoe {b) shovel
{c) dragline (d) None olthese

Q.32 Consider Ihe lollowing stalements:
Wheeled iraclors are replacing crawler traclors
because
1. wheeled Iraclors travel faster
2. cravderlractors are more Cxpensive
3. tack parts of a crawler traclor wear aul
quickly
4. cravlerwractors have stick control
Which of hese staloments are correc(?
(a) 1,3and 4 (b) 2,3and4
c} 1,2end 3 (d) 1,2and 4

Q.33 A machine costs ¥ 16,000, By constari rate of
declining balance melhod of depraciation, its
salvage value alter an expected life of 3 yearsis
¥ 2,000. The rale of depreclation is
{2) 0.25 {6} 030
{c) 040 (d) 050

Q.34 The average investment value of an equipmant
’ overils S-year lile is ¥ 53000 whereas the annual
depreciation is ¥ 11000. Cost of money is 15%
2.2, and taxes are at 5% of investmenl value.
The equipmanlis used for 1800 hours during each
year. The hourly ownetship cost for the equipment

will be:
(a) ¥37.77 (b) 124
€} ¥18 {d) T2

Q.35 Amachine costing ¥ 8.500 will have a scrap value
of T 300. Machines of ltiis class have g warking

hour average lile of 25,000 hours, Whal will be -

the depreciation charge al the end of the first
year, if the machine is operaled for a lolal of
1500 hours? (use straighl iine melhod of

depreciation}
{a) T492.00 (b) TH42.00
(c) ¥548.50 {d} R692.00

Q.36 Forvehichof the following malerials, the output of
povier shovels for a fixed shovel size will be
maximum?

(a) Moist loam

|' {b} Good common earlh
{c} Well blasted rock
(d) Wel slicky clay

;37 For a given size of bucket, the Ideal output of a
dragline vl be least in

(a) Moisl loam

{b) Sand and gravel

{c) Goodcemimon earth

{0) Wet sticky clay

.38 If the excavalion of earth is done manually then
it cosis X 10 per cum, A machine can excavale
at a fixed cost of ? 4000 plus a variable cast of
¥ 2 percum. The quantily of earth for which the
cosl of excavation by machina will be equal lo
Ihe cost of manual excavation is
(3} 500cum (b} 1000 cum
{c) 1500 cum (¢} 200cum

.39 A machine cosls T 20000 and ils uselul life is 8
years. The monay is borrowed al 8% inlerest per
annum, The capilat recovery lactor al 8% interest
per annum for & years is 0,174. The annual
equipinent cost of the machine will be

{a) Y1740 {b) ¥3480

{c) ¥5220 (d) ¥ 6960

Q.40 Il the expecled lime for complation of a project
is 10 days with a slandard devialion of 2 days,
ihe expectad time of completion of-the projoct
wilh 99.9% % probabifily is {2 = 3 for 89.9%)

(@) 4days (b) G days

{c) 10days (d) 16 days

Q.4

py

Maich LIst-| (Nature ol work) with List-N (Machine
required)) and selecl the correcl answer using the
codes given Lelow the lists:

List-f List-tf

A, Excavalionandmoving 1, Oerick
B. Pure excavalion 2. Oump ruck
C. Pure Iransportation 3. Power shovel
D. Purehoisling 4. Dragling

Codes:

ABCOD
@ 1 3 2 4
b 3 4 2 14
4 3 2 1
@4 3 1 2

Q.42 Assertion (A): in the hydraulically-controlled
bulldozers, the blade can be Iorced into the
ground more accurately than in the cable-
controlled bulldozers,

Reeson (R}: High Iriction on the blade is

produced in addition to ils weight in the

hydraulicatly controlled bulldozers.

{2) both A and R are trie and R is the correct
explanalion ol A.

{b} bothAandR aratrue bt Ris nol tha correct
explanation of A,

(c) Aislrue but R is false

{d) 1A is false bul R is true

Q.43 A construclion equipment has a usefu! lilz of
4 years after whichilis ta be teplaced by a new
one. If the imenal rale is 5%, the sinking {ung
facior will be [Take (1+ 0.0 = 1, 1025]

{a) 4.31 (b} 0.823
[c) 0.232 (o) Noneofihese

Q.44 The inilial cosl of an equipment is T 2500 and
salvage value is X 500. f the life of equipment is
5 yearsthen the depreciation In 4% year by sum
of year digit method is
(@) T400.00
(¢} T200.00

(b) T266.67
() 16567

Q.45 Asixvhcelcrane viose operating weightis 16000
kg is pulted along a lavel haul road at 5 unilorm
speed by another lractor. If the average tension
in lhe toe cable is 720 kg then the rofling
resistance of the haul road will be
(a) S0 kaght (o) 15 kgt
(c) 55 kgit {d) 60 kgt

Q.46 Amachine cosis 2 25000 and its uselul leis 10
years. The monay is borrowed at 10% interast
pet annum. The capital recovery factor a1 10%

inlerest per annum for 10 years is 0.163. The
annual equipment cost of the machine will be
{a} T4075 {b) 3257

{c} 7261 {d) T1534

Q.47 Given thal single payment compaund amouni
faclor for 10% for 1.2and 3yearsare 1.10, 1.21
and 1.33 respectively. Whal is the capital

recovery faclor for 10% for 3years?
{a) 0.743 {b) D683
{c) 0521 {d) 0.403

Q.48 Find the output of 2 m® power shovel in m¥r
excavaling malerial whoso swellis 25%. it handies
an average heaped lcose voluma of 2. SOn'wam
cycls lime of 25 seconds. )
[Assume idle time of 10 minutes for every ong
hour]

{a) 240 {b) 20
(¢} 340 {d) 400

Q.49 The maximum Ampullin the first gearol atractor
whiiemdngaioadlsﬁaockg Thetraclor weighs
151onnes and is operating glonga 2% upgrade
and the roliing resistance is 50 kgltonne, Pull
available for towing the load (in kg}is
{a} 3160 {b) 4085
{©) 5250 {d) 5550

Q.50 In concrete mix dosign, allowance for bulking of
sand is necessary in case of
{(a) weightbaiching (o) volume balching
{c) handmixing {d) aliotiha above

Q.51 The original cosl of an eguipment is ¥ 10000
and ils salvage value al the end of ils uselul’
life of five years is 7 1000. its book value at
the end of two years of ils useldl iife {as per
slraight line method of evaluation of

dapreciation) wilf bo
{a) 78800 (b} 17600
€} 26400 {d} T5000

Q.52 Match List-1 {Type of cranes) with List-if
{Characieristic) and select the correct ansvier.
using the cades given below the Jisis:



- List
A. Hydraufic crane
B. Electricoverheadcrane
C. Traveliing bridge crane
D. Hammerheadcrane
List-ll
1. Has legs moving on tracks laid on ihe floor
2. Has caniilever arms on both sides
3. Has the unique advaniage that the boom
" lengthand the angle can ba changed during
operaiion
4. Has three-way rmolion in mutually

perpendicular direclions
Caodes: <.
ABCO
@ 38 2 1 4
(y 1 4 3 2
£} 3 4 1 2
dy 1 2 3 4

053 Malch Liat-l {Earth Excavaling Equipment) wilh.

’ List-fi(Uses) and selecitha Gofrect answer using
tha codes given below the Lists:
List-}

: . A. Pawershovel

B. Hoz
€. Clamsheli
D. Bulidozer
List-ll
1. Excavation of earth in confined area o pit
' 2. Rehavlingoflooseor excavated materiatfrom
" oneplacetoanother place '
3. Clearing and scrubbing of worksite
4, Excavationof trenches

Codas:

A B CD
&) 1 4 2 3
by 1+ 4 3 2
y 4 1 2 3
4 1 3 2

.54 Match List-| {Working Delails] with List-lH {Type

of Pumps} and sefect the correct answer using

-+ Ihe codes given below ibe lisls:

]

List- :

A. Thowaler which has entered inside the pump
is revolved at high speed by means of tha
impeller revolving in a tight casing.,

8. The pump gives consiant discharge even

under variable heads.

Usable in pumping from crooked holes and

for handling corrosive liquids

Water can be fifted to large heights using

the hydraulic ram

List-t

. Airlift pump

Impulse pump

Reciprozating pumps

Dlesel anginie driven pumps

. Centrilugat pumps

Codes:

A

@ 1

o} .5

ey 4

24

LR R

5

5
4

oD W,
- .
R -]

'(,65 Malch List-l with Listll and select the correct

R

answer using the code given below the lists:
Y Lstl
A. Todigtrenches, footings or basement where
the preclse control of depihis required

B. To handie loose materials such as sand,

gravel, coal, etc,

C. Toexcavate all classes of earth except the
rock and load it into the trucks

D. Toexcavalethe earthromacanaland lobe
depositad on nearby banks
List-ll

1. Clamshells

2. Power shovel

3. Backhoe

4. Scraper

5. Dragline

z
(A
h = = D
PR N ¢
-t - 2

Q.56 Malch Uist-1{Crane) with List-li (Suitable for) and

Q.57 Malch List-} with List-1l and select the correcl

Q.58 Whnich of the lollowing are lhe disadvantages ©

select the correct answer using the code given
below the lists:

List-l

Tower crane

Floaling crane

. Mobile crans

. Ganlrycrane

List-ll

Hydraulic struclures

High industrialfconstruclicn plant
Longiludinal and laleral movements of load
. Railway electrification

Coda :

Dom>

]

A

(a)
)
()
(@

W N WD
- b - D

Cc
4
1
1
4

D w D

answor using tha codes given below the lists:
List-1
Agitalor truck
Needie vibrator
Concrete pump
. Tremie pipe
Lisl-t
1. Placing of concrete
2. Undenwater concreting
3. Compactionol concrele
4

DOEP

. Ready mixad concrete transporl

Codes:

A BCD
fay 1 3 4 2
o 4 2 13
© 1 2 4 3
{) 4 3 1 2

non-illing type concrele mixars?
1. They are not favoured when large sized
aggregates are uscd.

2, Mixing of tho concrale occurs lhrough both
rolling and pulling from buckels.

3. Contentolfingsisincreased.

4, They are not easy lo clean,

Salect the correct answer using the codes given

below;

Codes :

(@) 1.2and3 fo} 1.3and4
{c) 1,2and4 (d) 2,3and 4

Q.59 For cleaning and grubbing of construction site of

15000 m? area. a bulldozer is used which has
afieclive widih of 2mof the blade and an average
speed of 2.5 kmph, If hiring charges ol bulldazer
are T 500/, then cosl per m? is
{a) 10 o) 12
c 215 {d) T18

Q.60 A scraper of sell weight 7 1onnes works on

Q.6

Y

sandy clay soil walghing 1800 kgfm® of bank
rmeasure. Haul ioad rolling resistance is 3.5% and
grade is 2% advarse for lpaded unil. The earth
carried per trip is 14m® {b.m.). Whal rim pull,in
nawlon {approximalely) is required when
travelling loaded and emply, re speclively?

(8) 35600,5100 (o) 32200,4800

(c} 30100,440C (d) 28700.4050

Two centrilugal pumps work in paraliel al a
comman delivary head of 18m. The first pump
delivers 90fps at an efliciency of 60% and the
second pump delivers 60fps al an efficiency of
50%. Whatis ke averall efficioncy of the system?
{a) 62.5% (b} 58%

c) 55.6% {d) 52%

0.62 A lractar-trailer assembly has a gross weight of

25 lonnes. When moving on a leve! road, ils rolling
resislance is 42 kg per tonne. 1t is maved up a
road of 5% grade. What is lhe required ractive
efforl?

{a) 1050.5kg
{c) 1085kg

{b) 1060.5kg
fd) 11025k

anBR
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3. (6) 5. () |

13. (&) 15. (d) :

23. (c) 25, (b) |

33. (d} 35. (a) !

43.(c) 44.(b) 45 (v ,

53.(a) 54.(b) 55. (g) i
TR 5ol s i Fnation

2

(c) :

By increasing angle of swing, lha output of
dragline will be reduceg since oulput will be
maximum al optimum depth of cut, 0 it will be
lurther reduced jt depih of cut is moie or less
than oplimum dapth of cut.

{b)

Cosl price of machine =T10,000,00
Salvage value = ¥ 1,50,000

< Depracretion per year

- 10,000,0(:(; 150,000 = 785,000

-+ Book value altor 5 years ;
= 10,000,00 - 85000 % 5
=35, 75,000/
(a)
Depreciation in 14 year using double declining
balance methog

20000x§ = 25000

Book vatue alier 1=t year
= 20000~ 5000 = 215000
Depreciation in 2ra year

= 15W0x§ =X3750

- Book value after 202 year
= 15000 -3750 =% 11250
Depreciaton in 3¢ yedr

6,
186.
26.
B6.
A6.
6.

e 1o ()

@ 7.(0) &)
B} 17.4d) 18.(6) 19, (q) 20, (c)
() 27.() 28.(b) 29. (o) ap. (a)
@ 37.(d) 28.(2) a9 (b) 4. {a)
(@) 47.(d) 48.(a) 49, (c) s {b)
(8) 57.(d) s8.(b) sa. (a) gp. ()

- msoxg =228125

Sa, book value aiter 3 year
=11250-28125= % 8437.50

(b) .

Scrapers canbe used inawide rangs of material
lypes (including shol rack) and are economical
over a wids range of haul lenglhs and hayi
conditions. They are a compromisa belwean
machines designed exclusively for either logdin g
ar hauling.

Therolling resistance varies wilh size of, pressure
ontype and tread of tyre. A narrow {read gives
high pressure and lower rolling resistance than a
broad iread, fow pressure tire on a hard surface
70ad due 16 small arca of conlact belween 1he
tire and road surface,

The elfect of the foss in Power due o allilude
can be eliminated by the inslallation of a
supercharger. This is a mechanical unit fhat vl
increase the pressure ol the air supplied to the
engine, thus enabling sea-level performance at
any allilude, .
Rimpulldesignate tha Iractive lorce between the
rubber tires of driving wheels and the surface on
vihich they travel, If the cosllicient of friction is
high enough 1o eliminate lire slipping, 1he
maximurn rimpull is a tunction of the power of
he ergine and lhe gear ratios epween the ergine
anc ine diiving wheels

17,

18.

18.

20.

(@)

Wages or paymant allowance shall be mada on

lhe basis of amoun and qQuality of work, Wage

Paymenl plans can be classitied under two

groups:

(a) Nonincentive plans like time or dayrate
System, '

{8} Incentive Wage plans like piecerate or
other sghemes,

1
®
The straight line method of deprecialion has
uniform write-off of cost throughout the service.
Daclining balance method, double declining
balgnce method and sum of the ‘years' digits
melhod are acceleraled lype of depreciation
meihods. The greater wrile-off of cosl is taken in
early years, Thus, the valug of assal decreases
aladecreasingrate.
The Sinking fund method assumes that the value
ol an asset decreases al an Increasing rate j e,
smaller verite-oll of cost is aimed in early years
and il increases in faer yi:-ars.

(d}

Salvage value is the vélue of the equipment at
the end of the utility period without being
dismantled. This may be due to ils being vorn
out, dangerous, obsolats or inadequate. Itis more
in the initial period of equipment and decreases
as the equipment ages.

(c)

Operating factor = Time ratio for which
eguipment actually warks in
one hour B

- Aclual operaling time = Operating factor x g
| =08 x 60 =48 minulcs,

Cycle time = Hauling lime + Returming time

+ Fixed time

= gxﬁih 2.2 = 5.63 minutes

48
Number of cycles = T 85

21.

22

24,

25,

(1)

Waiting line modst{by A K. Erang) is based on
queuing theory. tg Purposs is to determine the
optimum amount of manpower, machinery atc
working in coordination,

{o)

1
USCAF, = 141+ 3 SPCAF

=]
USCAF — Uniform Series Compound Amount
Factor .
SPCAF— Single Payment Compound Amaunt
Fatlor

For n=4
USCAF, =1+ 1.0700 + 1.1449 +1.2250
-=4.4399 = 4,44

(e}

oc_oF
2 0

05 E00
3 1.5
C— Carrying cost = mxdﬂbﬂs

D= Bemand = 800 units
=3 Fixed cost = 150

~EOO= f%:J—-———-—._z"s"g"'s” =200 units

()
Work braakdown structure invoves identilication
of activities and event for complelion of network
diagram. In this, the top-down approach o
planningis adopled. :
The division and subdivision of the work
breakdown struciure ig conlinued il the vaiye
and complex is reduced and enditems become
manageabielcrpiamingandeonﬁcﬁngwm.
Thus the considerations are:

{i} Ciusteringo! achyities in zone project area.

{ii} Profitability of activives,

For intended project duraton the process of
crashing is foliowed.



26

2.

28.

30.

(c)
Hollu BT oy P [Ty
BooP T PV,
Given H=87kW
T=18C
P =750 mmof Hg
T,=15C
P =760 mmof Hg
Thus,  H, > {H=87kW)
®}

Crawler mounted dozers have greaier floaling
bacause of low pressure under the tracks.
Therelore they are sullable on Soft soil compared
Towheelmounied type. The wheelmounted gozers
have rubber tires. They may get damaged easily
onarockyformation. C
Thus both statemants are true but R does not
provide correct reason lor A,

{b}

Water filter unit reoormnissfanfng is a ragular
project so PERT is nat neaded for iL.

For rural alectification, Gverlapping activity can
be planned with ladder natwork.

(b}

20F

Eoenomxc Order Quantity (Q) = <

D =6000

F=100

C=006x75=45
2x6000x 100

= =516
Q=35

(a)
Economiclifais defined as the age of raplacement
thal maximizes the prefil relurns from the
equipment of minimizes e cumulative haurly
owing and operating cost. The termination of
economic lile does not mean disposal ¢f ihe
equipment.

31.

3z2.

33.

34,

{a)

Hoa may beused lo

) excavale below the natural surace of the
*grund gnwhich tha machine rests,

{i) -dig trenchaes, lootings or basements and
gevied grading work which regulres precise
¢ of deplhs.,

{iiiy punsirate easily into loughest malerials lo
be Jug.

(@) |

Wheeled (ractor has speed uplo 3 lo 4 limes
higher than a crawler traclor.

A whealed raclor has slegring whee! which is
easy 1 nperate and control while a crawler ractor

tis pro‘“dcd dih slick cantrol which is nol easy
tocomial,

Crawler traclors are inore costly inilially than
wheeled tractors. Operation, maintenance and
repalr costisfessin wheeled ractor thanin crawier
tractor.

(d}
Rate ¢! dapreclation

ifn
e o = "('CC"}
. i

Initialcost, C, = 16000
Salvage value, C, = 2000
n=3

o 2007,
- o= 1 (15000] =00

{d)

Avgrage investment = T 53,000

Annual deprecialion =3 11,000

Money cost @ 15% of avera'ge invesiment
=0.15 x 53.000 = T 7850

Taxes @5% of average investment
=005 % 53,000=T 2650

Total annual lixed cost
= 11,00 + 7950 + 2650 = ¥ 21,6C0

21600
Hourly owne cosl=z —— =21
lourly rship cost 7550 2

35.

36,

a7

38.

39.

40.

43.

44,

45.

{a)
Annual depreciation
(9500 - 300} x 1500

25000 =492

(a)
The output of power shove! in decreasing |,
sequence will be for (8), (b). (c)and (d). However, :
the outpul in poorly blasted rock will bo even
less than thal in wet slicky clay.

(d)
For a given size of dragline, the oulpul in
increasing order will be is (d}, (¢}, (b) and (a).

(1) :
it 0.is the quanlity of earlh, then cost of
excavation by machine = 4000 + 2Q
Cost of manual excavalion = 10 Q i

10 0=4000 + 20

. @=500cum

Forquanlity of earthmore thanSC0 cum, machine
excavation will be economical.

(b}
ILis given by 20000 x 0,174 = T 3480

(d) i

Normal daviate {2) for 99.9% probability is 3!
T,=0Z+ Te

=2 » 3 + 10 = 16 days

1

()
Sinking Fund Faclor =

P .9 _ga
1+ -1 {(1+0.05)" -1

(b}
D = G-Cx

m

n-m+1
An+1)
2
B-4+0 _yn
ﬂf’_ﬂ) =266.67 |
2

={2500-500)x

(o)
Operaling weight of 6 wheel tractor in lonnes

tonnes = 16 toanes

46.

47.

48,

48,

53.

CRF for 10% for 3years =

Average lension in lhe loe cable = 720 kg

. . 720
Rollingresistance = 5 = 45 kgh
(a)
Cost ol machine = 25000
Capilal recovery [actor = 0.163
. The annual equipment cost
= 25000 x 0,163 = T 4075

(d)

SPCAF for 10% for 3 years=133

|SPCAF - Single Payment Compound Amount
Factor]

[CRF - Capital Recovery Faclor]

) i x SPCAF

SPCAF -1

' - inone cycle, valuma of malerial excavaled

=2.50 m* loose

Due o sw’ulling o! 25%. bank measure volume
Q= —— = 3

ol cnecycle = 1 25 20m

Aclual ime per hour = 50 minutes = 50 x 60 sec
Number of cycles being performed per hour

_ 5Cx60
T2

= 120 cycles

" Oulput of the shovel = Bank measure volume
in one cycle in m x Number of cycles per hour
= 2x 120 =240 m%hour

{c)
Rolling resistanca =15 » 50 = 750 «g

2
Grade resistance = 15000 x 0 300 kg

Pull available for lowing Ihe load
= Maximum rimpull - Rofling resislance -
Upgrads resistance
= 6300-750-300=5250kg

(a

Pawer Shovel is used i excavation ol earih in
conlined area or pit.



54,

a5,

58,

60.

Hoa is used in excavation of renches because
lrenches need precise control of dimensions and
Hoe is suitable for Ihis purpose.

Clamshel! is used in rehauling of loose or
excavaled malerial,

Bulldozer is used in clearing and scrubbing of
worksite.

{b)

A centrilugal pump is based on larced vortex
llow and water is revolved at a high speed by
impeller.

Reciprocaling pumps can give conslant fow
discharge under varying head.

(c) ‘

Back hoe or hoe can be used for digging renches
where precise conlrol of depth is heeded, Powar
shovels can be used lo excavale the earth and
load it inlo Ihe rucks or other hauling equipments
wailing nearby. Thay are capable of excavating
all classes of earth except the solid rocks wilhout
loosening.

A dragline is designed lo excavate below the Jevel
of the machine and need nol 1o go info a pit or
hole for excavalting the earth. When Ihe excavated
earthis lo be deposited on nearby banks or dams,
iLis beller lo use dragling with a long boom enough
lodisposa of the earthin one operation, eliminating
Lhe need of hauling unils thereby reducing the cost
of handling the earth. A dragline is oxcellent for
cxcavating trenchies without shoring.

The clamshell bucket is designed (6 excavale
material in verlical direction and it is primarily
used for handling loose malerials such as sand,
gravel, crushed stone, coal, ¢ic.

(b)

The non-lilling lype of mixer is suitabile for small
works and aggregale size nol greater lhan 7.5¢m.
Wilh large sized aggregates, segregalion may
lake place.

{d)
When loaded the grade resistance will be 5.5%
and whenempiy \he grade resistarcewiltbe 1.5%.

61,

Tolal resisiance = rolling rasistance + grade

resislance.

When travelling loaded lhe weight

1800% 14
1000

When (ravelling empty Lhe weighl = 271

Thus rimputl

=27+ =52.21

(i) when loaded =%%x52}2x1000x10

" =28710N

{ii) when emply = -1]6—50-x27x 1000x 10

=4050N
e
Efficiency :
nJ = Power delivered to the fluid _ YOH
°" " Power input into 1he shail BP
8P = Y Gelivery nead H = 18m
Ta
Pump discharge Efficlency BP
() {ny)
A0x 18y
90ps 60% 0B
o 60x18y
60ips 50% 05

Total discharge delivered = 90 + 60 = 150 pps at
delivery head of 18m.
The pumps work in parallel
. _ 150%18y
Mot = 9018y 60x18y
08 05
For pumps in series

%100 = 55.6%



