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Quantity Estimation & Management

B. Tech.

(SEM. VI) EVEN SEMESTER THEORY
EXAMINATION, 2016-17
CONSTRUCTION TECHNOLOGY

AND MANAGEMENT

Max. Marks : 100

Time : 3 Hours

SECTION-A

1. Explain the following : (10x2=20)

\Xwﬁn is the term planning ?
Refer Q. 3.1, 2 Marks Questions, Page SQ-6C, Unit-3.

. Write the classification of scheduling.
Ans: Refer Q. 3.3, 2 Marks Questions, Page SQ-6C, Unit-3.

- Enumerate the limitations of bar chart.
Ans. Refer Q. 3.16, 2 Marks Questions, Page SQ-8C, Unit-3.

d. Give use of learning curves in estimating duration.
A& Refer Q. 3.12, 2 Marks Questions, Page SQ-10C, Unit-3.

e. Define break even cost analysis.
Ang Refer Q. 5.20, 2 Marks Questions, Page SQ-18C, Unit-5.

f. Brief short notes on total cost curve.
Ani. Refer Q. 5.9, 2 Marks Questions, Page SQ-16C, Unit-5

g- Define arbitration.
Ang Arbitration is the process of the settlement of a dispute not by a
regular and ordinary court but by impartial references selected or
agreed upon by the parties concerned.

M. Describe the term land acquisition.
“ang Refer ). 2.5, 2 Marks Questions, Page SQ4C, Unit-2.

B 7 Write the methods of tunneling.
“Ane. Refer Q 4.21, 2 Marks Questions, Page SQ-14C, Unit-4.

. What are the factors affecting the selection equipments ?
Ans Beter iy 210, 2 Marks Questions, age SQ-12C, Unit-4
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" Attempt any five of the f"HOWing et )
Stiong .
n izat (5
pefine organization anq explain, : x10. 5
_: Refer Q. 3.2, Page 3—4(, Unit.3 In jig types, )
Ap

Explain the' principles of P
" and limitations. Planning, State their 54

re 3 . Vant,
- Refer Q. 3.6, Page 3 9C, Unit-3 agey

faw the network and design the cie:
%/e completion time of the iji Critical pagp, ang

ct wh .G ealey)
follows. Ose ACtivitjeg area::

ARE Refer Q. 3.24, Page 3-29C, Unit-3.

d. Describe about the depreciatio
analysis of construction projects.

ans. Depreciation : Refer Q. 5.20, Page 5-20C, Unit-
Break Even Cost Analysis : Refer Q.5.22, ll’nage5 .5—22C Unit-5

\/\ project of five activities, whose activity relationships

N and bregk even cost

activity durations (normal and crash) and activity costs
(normal and crash) are given in the following table. Estimate

the optimum cost and time.
— ‘

Time I Cost (ﬂ ;
(Week)

2 | 16000 | v
ECN |
EE

2

r Normal Crash
Activity | Time | Cost (3) !
(Week)

10-20 3 12000 |

10-30 6 18000 ]

2040 2 20000 ]

3040 4 16000 | )j_ﬁ%{
I A
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Ans: Refer Q. 3.25, Page 3-31C, Unit-3.

¢ Explain the procedure of opening the tenders, a ceeptance
\_/.(g:;nders and the execution of agreement for carrying oyt

a work. |
Ang Refer Q. 2.24, Page 92-29C, Unit-2.

g Ex;)lain various types of contract system with advantages

and disadvantages. .
ang Refer Q. 2.20, Page 2-23C, Unit-2.

h. Explain the various conveying equipments in detail.
ang Refer Q. 4.11, Page 4-15C, Unit-4.

SECTION-C

Attempt any two of the following questions : (2x15=30)
3.i. Explain the different classification of scheduling in detail.

Asig: Refer Q. 3.7, Page 3-11C, Unit-3.

ii. Enumerate the difference between CPM and PERT.
Aug, Refer Q. 3.30, Page 3-35C, Unit-3.

4.i. Compare direct and indirect costin the construction project.
A efer Q. 5.3, Page 5-3C, Unit-5.

ii. Explain the legal aspécts of contracts and various laws
related to contracts.
Ans: Refer Q. 2.17, Page 2-19C, Unit-2.

5. Exp.lain in detail about various types of earth work
equipments with special purpose usage for each equipments.
Aug. Refer Q. 4.9, Page 4-10C, Unit-4.

©0O
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SECTION.A
1. Attempt all questions in brief.

a. at do you mean by proj i
Ject ¢
\ﬂ(;iv;er Q. 3.1, Page 3-2¢C, Unit-3. yc“i !

b. Write a short note on ‘const .
ruction t ’
( Refer Q.3.10, Page 3-13C, Unit.g

\%ﬁat is bar chart ?
& Refer Q. 3.14, 2 Marks Questions, Page SQ-8C, Unit-3.

d. Define dummy activity.
Ang Refer Q. 3.9, 2 Marks Questions, Page SQ-7C, Unit-3.

(2x 10 =20)

e. What do you mean by depreciation ? '
Ans: Refer Q. 5.12, 2 Marks Questions, Page SQ-17C, Unit-5.

f. What is break-even cost analysis ?
REE. Refer Q. 5.20, 2 Marks Questions, Page SQ-18C, Unit-5.

vg/Write a note on project contract.
AnE. Refer Q. 2.4, 2 Marks Questions, Page SQ—4C, Unit-2.

\‘%/ﬁat is land acquisition ? |
Refer Q. 2.5, 2 Marks Questions, Page SQ—4C, Unit-2.

i. What is operational cost ? .
RUT Refer Q. 4.9, 2 Marks Questions, Page SQ-12C, Unit-4.

wat are the various types of crane ? »
Refer Q. 4.17, 2 Marks Questions, Page SQ-13C, Unit-4.
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SECTION-B

hree of the following : (10 x 3 = 39,

Attempt any t
What is ‘Job Layout'? Explnin.factors affef:ting ‘Job Layouy,
Job Layout: Jtisa scaled drawing ol{;]?ropnsed constr_uctign site
showing all the relevant featurcs such as _e?try and exit points to
the site, contractor’s offices, storage ﬂI:_ab or mater}als areas for
keeping equipment guch a'sAb.ar bending area, mixers, laboyr
housing. toilets. washing facilities, etc. .

Factors: Following are the affectmg factors for job layout ;

he Project : It plays‘ an }mporta}nt role. If it is a multi-
storeyed building project, thc_n.lt. will require a centrally locateq
Jayout scheme. Onother hand ifitis a}ughw§)' construction project,
then it will require a number of construction centres at suitable
locations. . )

Construction Methods : Construction can be either cast in-situ
or by precast elements. If it is to })e of prgcast elements then
provision for casting yard should be included in the job layout.
Availability of Resources : ) ‘

Various types of resources are used in executing a project such as
labour, plant and equipment material etc. If labour is from outside
area, temporary housing will be taken into account and other
facilities required by them.

Material storage areas areé to be so provided such that cross
movements are avoided and their lead time is shortest.

Medical Facilities : 1f it is a big and complex type of project then
it is desirable that a field medical facility is provided.

Contractors and Site Engineer's Offices: These should be
located preferably ina noise free area for better co-ordination.
Provision for Temporary Roads : These are necessary to
transport the necessary plant machinery and material required for
the project and also to provide the access to the construction site
form the existing nearby roads.

Other Facilities : Services such as supply of power, water,
telephone connection and also repair and maintenance yards should

be made.

What do you mean by CPM and PERT ? Illustrate with
example the difference between CPM and PERT.

. CPM : Refer Q. 3.21, Page 3-26C, Unit-3.

PERT : Refer Q. 3.21, 2 Marks Questions, Page SQ-10C, Unit-3.
Difference : Refer Q. 3.30, Page 3-35C, Unit-3

. What are the advantages and disadvantages of debt

financing ?
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Advantages : Following are the ad
ady,
effectively reducing your net ob »
. s 1 i
Easier ;lrlampng : You know wlsﬁt;m' d
principal and interest you will py advance exgy)
casier to budget and make ﬁnar;c)‘: saclk each mom}i Tih‘m muct,
Control : Allow you to have conty, o Sk
The lender(s) from whom you borr
prOflt.
You can apply for a loan that h,
0 : as mo
Dis aqvant".lges : Follo.mng are the di.::d?:; rable terpmg.
Qualification Requirements : Yoy 5, dmges of debt financip,y,
rating to receive financing, ©¢ 2 good €nough cr:é’
Discipline: !
You'wﬂl need to have the financial discipline
on time. o make repayments
Exercise restraint and use good financig] ;
n
o cial judgment when you use
Collateral : Lenders will typicall
y deman ;
the company be held as collateral, and ?:: if::i:[ et
to guarantee the loan personally. ris often required
Fixed Payments:

" Taxadvantage: The amount yq, pa;ntgges of de —
in

t rln‘!l‘v:lr.;{

€rest i5 1, !
deductible

1of Your own

dest;
ow m()ney do 5‘"\}',

not share in vour

_ Principal and interest payments must be made on specified d
ed dates

without fail. Businesses that have %

. - unpredictab!

have difficulties making loan p aymenlzs ictable cash f]
Declines in sales can create serio orot

payment dates. problems in meeting loan
Cash Flow :

Taking on too r.nuch debt makes the business more likely to hav
problems meeting loan payments if cash flow declines 3 e

ows might

. Investors will also see the company as a higher risk and be reluctant

to make additional equity investments.

Write note on the following :

. Tender.

Refer Q. 2.16, 2 Marks Question, Page 2-5C, Unit-2.

. Earnest money deposit.

Refer Q. 2.28, Page 2-34C, Unit-2.

. Settlement of dispute.

. Settlement of dispute is the procedure of resolution of the industrial

dispute.

It is necessary to resolve the dispute becaus!
all stakeholders-management, employees, conomy:
society.

e these are harmful to
and the
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Q ot, disputes result in loss of productj,

3

4
5

i

il
itk
v
v
vi
iv.
Ans
1

< TE R

1 Following are
: llective
ggdeofdjsciplme-
" Grievance procedure:
;v Arbitration

] Conciliation.
Adjudication-

] Project commissioning is the stage in which the perfy

The purpose of this stage is to ensure that the construct;

- A primary disadvan(

n, r
sickness of the plant. evenye

therefore, needs to be settled as early as

. Possib),
the various methods for resolving dis e.

A dispute. putes:

bmgmnmg .

Consultative machinery.

Commissioning of project.

TMmance of

the structure is evaluated and nature of maintenance and rep "

is proposed.
0

has been completed as specified in the contract d(,c“meht‘s‘.work

If any changes have been mac.le because of some reasons,

must be recorded for technical performance ang fing

implications. ) .

Following are the various step of project commissioning stage -

Keep various records of the actual work.

Quality inspection (done to remove the defects, if founqd).

Prepare operation and maintenance manuals.

Carry out the performance test of the struc.ture.

Training and recruitment of staff for commissioning schedule,

they
ncia)

What are the various types of hauling equipment vehicles ?
Also write in details their relative advantages ang
disadvantages.

Hauling Equipment : Refer Q. 4.9, Page 4-12C, Unit-4.
Advantages and Disadvantages :

Side or Rear Dump Truck:

Advantage :

The key advantages of the side dump are that it allows rapid
unloading.

Disadvantage :

Maneuverability is not good for confined unload.

Bottom Dump Trucks :

Advantage :

- The biggest advantage of bottom dump truck is the ability to lay

material in a wind row.
Disadvantage :

tage to this design is that it is not good for large
or bulky items. i

s-18€ (CE-Sem-5)
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C. Dumpers:

Advantage : 2 [71

1. Better Productivity i1 h
g <1t offe .
movin, . TS
2 ll),};pecca[i,lll: gZCes-s Ary itemg froa,:: :“Creaied te of
TVices : | € con, Product,

heavy cen;t‘ruction Materialg qu; \I:TEd eﬂmweimn s vity
g, Various Sizes : These ¢ uickly ap, Ry ¥ to transpory

sizes Tucks are gy il b‘(;r:le_ : al

Disadvantage ; N a hyge range of

D. Tractors :

Advantage :

1. Can pull heavy loads,

2. They are built to last i
conditions.
Disadvantages :

1. Lack speed.

2. Require careful maintenance,

SECTION.C
3. Attempt any one of the follows
Wing :
. W.hat are the advantages and digsad
i. Line organization R
ii. Line and staff organization
ans Refer Q. 3.2, Page 3-4C, Unit-3.

Explain various type of cong ion i
tructi i
@ Refer Q. 3.11, Page 3-14C, Unit-3. s

of

4. Attempt any one of the following :

i. A project consists of eight
predecesso
under. Construct the network. "rela

any y w1 8
S

(1x10=10)

(1x10=10)
tionship as

Event \:1 \ 2

|3]4Ts]

6 78 |

Immediate Predecessor \- 11

[ ffushas o7

ABE. Network:

Scanned by CamScanner




Qual

i ement
ntity Estimation & Manag iye (CE‘SQ
| ‘ m,
efine the following: N
t‘,‘ g ect cost and indirect cost.
2 e 5-3C, Unit-5.

4 5.3, Page

. Refer Q. 99

- Crash time and crash cost.
e.

g;ﬁ;l:g time and optimum cost.

Refer Q. 5.4, Page 54C, Unit-5.

t any one of the following :
‘;ltlt: Tixed cost for the year 2013-14 are 60,0(()}] le 0s1g,
estimated sales for t?le period are valued at 2,000 S. Th,
variable cost per unit for the single product ma:ie i Rs, Th
each unit sells at 25 Rs and the no. of units involyeq - O RS.If
with the expected volume of output. Construet brecomci s
chart and determine the following : ak.ev'3n

i, The break-even point.

Margin of safety.

ii.
jii.
iv.

Ans

5.

a.

i
i
" Given : Fixed cost =Rs. 60,000, Variable cost = Rs 5/unit, S
cost = Rs 25/unit, Estimated sell = Rs 2,00,000, Selhn1g
To Find : Break-even point and Margin of safety,

1. Break Even Chart:
Rs A

2,00,000

1,80,000
1,60,000 —
1,40,000~
1,20,000
1,00000 4+ - - - === - -~

80,000 —

o]
[}
=

F

60,000

40,000 Margin of safety

20,000
0

b - - - o] -
1 &

{ I | Units
2,000 3,000 4,000 6,000 8,000
Fig. 2. Break even chart. ) )
where FF is representing fixed cost line, FV is the variable cost
line, and OS is sale line.
2 Number of output units estimate for the year 2013-14

3.

41

©

Ans.

. What do you mean }

. Cash Flow Diagram ; Refer Q.5.8,pa

. Single Payment Cash Flow .

. Linear Gradient Series Cash Flow

. Geometric Gradient Series Cash Flow

25  =8,000 .
Variable cost for totg] Projeet Unjrg.

=8,000x 5 _
The break even point - X5= Rs, 40,000
At break even point,
Total sale = Total ¢ ot
S x x=V Xx+F
Break even point(x) = s Fixeq
elling pricey - CO5t
e/ unit _y—
BEP - 50,000 Veriable o
25-5 - 3,000 Unitg
Margin of safety = %
Expected OUtput x100
= 8000-3000 |
8,000 *100=6254

i Y cash f] .
classified ? oW diagram ¢ g, it is
ge, Unit.5.

Classification of cash flow dia
grams ; F, ollowip,
g are the

categories of cash flow diagrams five

This i_nv 2
future cash flow. olves a single present or

Uniform Payment Series Cash Flow ; It inve,

flows of equal amounts at regular intervals 1ves a serjes of

1t is a serjes of flows
unt at regular Intervals,

1t 15 2 series of flows
ge at regular intervals
at exhibits no regular

increasing or decreasing by a fixed amo

increasing or decreasing by a fixed percenta
Irregular Payment Series : It is one th
overall pattern of cash flow.

Attempt any one of the following : (10x1=10;

- What are the plans for labour safety on construction site ?

Construction sites are dangerous places where injury or death or
illness can cause to workers These can happen due to mjuries
from tools, equipment and machines etc.

Hence the plans for labour safety are to be considered right frem
the design stage till the completion and handing over of the project
The following guideline give plans for labour safety en construction
site -
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. Attempt any one of the following : A
. Estimate the number of dump trucks required for

mation & Management SQ-21¢ (CE.Sem_s)
:ne Safety and Health on Construction Siton

gf:;:f;:sghould make a suitable and sufficient asge Ssn:tef.: (;fT
risk to the safety Iz:ncl health to which any employee i "

i is at work.
ghrg::il:ing the Site : Make a good planning by Filior
much information about the pro;ect and the Project sit. e
works begin to ensure safety.dum.xg constrpgtion phase, Ore
Excavations : Locate and identify all utility service
electrical, water and sewer inthe area beme beginning )
Working at Height : Ensure that working platform g
check that it will support the weight of workers using it ang
materials and equipment they are likely to use or store onit =
Moving, Lifting and Handling Loads : Work site ang -~ )
materials should be planned so that manual handling is reduigg : £
a minimum. 5
Site Vehicles and Mobile Plant : Provide safe site entry and ey
points with adequate turning room and good visibility for vehe).
drivers.
Protective Equipment : Employees on construction siteg need
specific Personal Protective Equipment (PPE) to ensure their dre
and health.

XPoseq

S, Such as
0 eXcavatq
Secure ang

i. Emergency Procedures:Where an employee has suffereq injury

or illness at work necessitating his removal to his home or t a
hospital or other similar institution, the employer shall provige an
appropriate means of conveyance for the employee.

Describe importance of construction contracts for the
successful completion of the civil engineering projects,

_ Construction Contracts documents are very important pieces of

information that make a binding obligation between two or more
parties, thus being evidence that a contract exists.

_ These construction contracts usually take the form of an agreement,

some general conditions, drawings, specifications, all sufficient to
show the extent and nature of the contract they represent.

. These construction contracts are used by architects, engineers and

contractors to convey technical and legal messages and ideas to
various parties to the contract.

. Due to these reasons, construction contracts are very important

for the successful completion of the civil engineering projects.

(1x10=10)

transportation of 1500 cu m of material per day for average
load of 5 km with the following data :
Capacity of one dump truck = 20 cu m

SQ’22 C (CE-Sem-5)

Speed during ep, S')lv(.d b,
25 km/hr PYY hay] g 30 | q"”'lun-l
\

Loading time of one dump ¢, X " and loageq
kx5

ﬁﬂ‘ minules sl
Given: Tr]a:nsported Materiy _ i
dump truck =20 ¢y m, A"erage | cu Wday o,

haul =30 km/hr, Speed 0ad ~ 5 km 3 apatlty of
= 15 minutes. S

To Find : Number of dump Froms r, ading time

1. Cycle Time for a Duy,
1 Loading time = 15 min P ]\'uck:

ii. Hauling time @ 25 knyhy - 3% 60
25 ~12mip

jii. Returning time @ 30 km/hy - 5% 60
] 30 ° 10 mip
. Other fixed time = 3 mip
. Total ti_me: 12+10+ 15+3=40mi
F(?r estimating purpose, actual wop) , e
minutes per hour and six hoyrs workifgp:errgdlﬁ considereq 4 5)
In day,

Material transported per hoyrs < 50 x 20
40 =25 cum

=

N <

- W

Material transported per days =956 150
=150 cum

o

Number of dump trucks required per gay - 1500

Stand by 10 % = 1 150
Total number of dump trucks = 19, 1=11

N

=3

. Explain a central batching and m;
construction project.
Ami, g:ntx:lﬂ Batching and Mixing Plant ;
. Central mix plant combin ired inored;
at acentral lication. el e redesiholomers
The final p‘roduct is then transported to the job site.
Central mix plant offer the end user a much more consistent
product, since all the ingredient mixing is done in a central location
and is computer assisted to ensure uniformity of product.
A temporary batch plant can be constructed on a large jobsite.
Components: Following are the various components of central
batching and mixing plant :
Aggregate Batching Machine : )
i. The aggregate batching system of ready mix concrete machine
includes aggregate supply system, weighing system and electrica
control system.

ixing plant for a very large

w N

L

b
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B

ii.

iii.

ice is dri 1t
-~ device is driven by belt.
g:: {)iii(:;lnigg system is controlled by sensor.

Mixing System : The center of t?e c.oncretec‘;)gtching plant g the
mixer. Following are the types ol miXer used in central batching
'];‘l:;rtl;tng Drum Mixer : They are fast and efﬁcientz but can b,
maintenance intensive since they include several moving part that
are subjected to a heavy load. )

Pan Mixer : Pan mixers are generally lower capacity mixerg and
used at precast concrete plants.

Twin Shaft Mixer : _

The twin shaft mixer can ensure an even mixture of concrete ang
large output with high quality.

It consists of mixer, with counter rotating shaft, delivers fast mixing
action and rapid discharge.

It can be used to mix hard-dry concrete and light aggregate concrete,
Cement Silo :

It is a structure used for bulk storage of cement and fly ash at
batching plant:

Bolted type and welded type storage silo in various capacities and
dimensions are commonly used at plant.

Bolted cement silo with special design can minimize the transport
cost. |

Control System :

The programmable controller can control the production process
with high reliability and stability.

It can control the unloading ingredients, mixing and automatic
control of the whole process of the concrete.

Moreover, it also can dynamic display the process of weighing and
discharging.

Screw Conveyor : It is full with a screw inside, and the screw can
continually convey material.

Dust Collectors : It is used to minimize environmental pollution.

©O©

|
|
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Note: Assume any missing data.

SECTION - A
1. Attempt all questions in brief.

g. What is the use of a dummy in a network ?
Uses : Following are the uses
. Dummy activities are use

(Tx2=14)

of dummy in a network :

. € us d to represent a connection between
events in order to maintain logic in the network.

. Dummy activities used to reduce the complexity of a network.
. It should be used to maintain preceding and succeeding relation.

1

2

3
b. What do you mean by cash flow diagram ?

Ang Refer Q. 5.4, 2 Marks Questions, Page SQ-15C, Unit-5.
c.

Ans

Define interest rate. How interest rate can be classified ?
Interest Rate : It is the price paid to borrow debt capital or in other
words it is the cost of money. To understand it better we can also
say that interest rates transforms money-today into money-
tomorrow; it is the rate at which it grows when invested.
Classification :
Classification of interest rates

o
:
o
Z
Z
)
— s WY '-V‘V‘“

|
Adminis[ered rates Market administered rates
|
l | ] o R ; th
tes on other
Deposi Rates on Rates on long a
'a‘gg’stl)} company term government . ma:tket t
banks and deposits department epartmen
post offices : — L ‘
Inter-bank Rates on  Rates on

rate corporate trade
gl yapo securities  credit
Fig. 1.

1) What is centre line methgd ?
Refer Q. 1.6, Page 1-6C, Unit-1.

‘& What is Arbitration ?
tQ’ 1(g), Page gP-11C, Solved Paper 2016-17. :
t the characteristics of a good progrmti.mt

are the characteristics of good programme:

e ——
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: - Flexibility. i Readability.
i MM@WHW i, Efficiency vii. Documentation.
vi. ne :
iv Struct al. .
Cl.
g ; um nM Mnmemem Questions, Page SQ—4C, Unit-2.
Refer & &%+ mmn.:OZ.m

llowing : (Tx3= 21)

0@0*. ﬁw—m m.o
2 Attempt ma_w “v—mamg:oum of PERT network ?

(\h”\ﬂ\.rwn i ERT Network :
- ?E.Erewmmwmavrm&m only on time, not on costs.
) of setting up such system 18 extensive.
w. M_.H mmwﬁnaﬁ to estimate mnn.E.mS,:Bm.vsn cost of various a ctivities
. involved in a project error in estimation makes the PERT chartg
unreliable asa control aid. . arts,
4 These systems will not help managers to mw?m all their problem,
5. PERTIisnot easily scalable for smaller projects.
6. The network charts tend to be large .E.pm unwieldy requiring severa]
int and requiring special size paper.
t PERT charts makes it harder to

pages to prin
7 Thelack of a timeframe on mos
help (e.g., specific colour for

show status although colours can
completed nodes). )
8 When the PERT charts become unwieldy, they are no longer used
to manage the project.
Am/v Discuss the concept of time val
= .
Ang Refer Q. 5.6, Page 5_7C, Unit-5.
¢. Enumerate the factors which affect the output of a dragline.

Ang The following factors affect nwmmo:mw:n of dragline :

1 Class of material. epth of cut.
3. Angle of swing. 4. Size and type of the bucket.

5. Length of the boom. 6. Job conditions.

7. Management conditions.
8. Method of disposal or loading trucks.

9. Size of hauling units, if used.

10. Skill of operator.
11. Physical conditions of the machine.

Define salvage value, scrap value and book value.

w&<mn.w Value : Refer 5.16, 2 Marks Questions, Page SQ-17C,
nit-5.

Scrap Value : Refer 5.

Cn#-m.
Book Value : Refer 5.18, 2 Marks Questions, Page SQ-18C,

Unit-5.
e. Discuss the time cost analysis.
Ani Refer Q. 5.4, Page 54C, Unit-5.
SECTION-C

3. Attempt any one part of the following :

ue of money ?

17, 2 Marks Questions, Page SQ-17C,

(7x1=7

s

.26 C (CE-Sem:5)

Solved Paper (2018-19;

Find the critical

path
CPM project. Also oalr. .09 Project durati
floats in & tabulas p.clat€ EST, EFT, LST, LEy e 0 1c"
. ! and all the

) Fig. 3.
Project duration = 20 days .
Critical path=1-2-3—-¢
-6-7 -
(Shown by thick line in Fig. 3) i
Event time comprisin, MO..H. :
respective time box of momnr mcwmwm.roa a6 e diEatadiin Che

4 EST, EFT, LST, LFT and TF
formulae : , FF, IF, INT. F calculated by given
H (EST), _j= AHOHVM i (EFT), . =(EOT)
iii. (LST),_;= FO_.E__. -t v Fméuh - it
v. TF = LST - EST < LFTZEFT - = (LOT),
vi. FF = EST of succeedi ivi
consideration. ng activity — EFT of the activity under
vii. (IF),_;=[(EOT), - (LOT)] ¢, _.
vili. (INT.B),_ = (th),_,-#F)
5. Calculations of EST; EFT, LST, L.
: » , , LFT and TF
presented in the following tabular form : » BT I Hare
Table. 1. Scheduling
m. .m m .m w Activity time (days) Float (days)
2|2 | 2 |55 |esr|err|ist|Ler| 1F | FF | 1F |inTE| Remerks
< P~ ~la” )
A 1 2 2 0 2 0 2 0 0 0 0 Critical
Bl1]|3]| 3 o3 |6 |9 |6|6 |6 ]| 0
C | 2 3 7 2 9 2 9 0|0 |0 0 Critical
D|2 |4 2 2 |4 1012 8|00 8
E[4]6 2 4 |6 [12|1a] 6|8 [0 0
F|l3 || 5 [9 |14 [1afjofo]o] © Critical
G|3 |5 3 o |12l |31 [o |0 1
Hfs5]6 1 12| 13l |o 0
I[5]7 4 12 | 16]16 |2 | 4|43 0
J e |7 6 12| 20| u]2o]ofo o]0V Critical
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b. For the given PERT network, d'ctcrm ine:
i. Expected time, standard deviation and variance
project and show the critical path also.
ii. Probability of completion of project in 35 days,
iii. Time duration that will provide 90 % probability (z jg
its completion in time. (Ifzis 1, P is 84.13 %), (if is
81.59 %), (if zis 1.1, P is 86.43 %)

Sem_s)
of the

1.32) of
0.9,P g

Ans

1. From the three time estimates of each activity, expected mean time
(), standard deviation (5,) and variance (v,) of each activity are
tabulated by using the following equations,

t,+4dtm+t, ¢

b~ ta .

6 0T e v, = (5,2

S=0
Fig. 5.
Earliest expected mean time (T';) and latest allowable occurrence
time (T',) are marked in time box at each event.
Slack (S) = (T - Tg) is also mentioned on the network.

4. Since scheduled completion time of project is not mentioned, for
the last event (8), T, = T has been taken.
Table. 2.
Three Time Estimates (days) t,
Activity t, ‘ t, b, (days)

1-2 2 | s 8 5

a | o 20 | 10

i | 7 16 8

s | o | e | o

5P-28 C (CE-Sem.5,

i. Leastslack

. Critical path-1f =

iV

value = @
CoAll the events b,

Critical path.] = ]T’;nf ;el‘g 51;&
-6-7_g
1-2-4_5
% =0T=
Exp'ectcd mean time of Project ( |8—
ariance of project along chticargat—}lall i
(Vo) =1 .
. )= 147145444 178
2 o). : 0 =
/ 1{;:\1@(: zflong cnitical path-J| Vp)= 11 4 441 b
o riance of the project (VT) = 1g76 riromss
Standard deviation of the project, (3

rd P= Vv, =J1576 =
Probability factor (z) corresponding to x = ';5 day 7
=430 S
po ITH _35-3)
- \67 397 =1007=10
Probability % correspondingtoz = 1.0

pr=284.139% (For,z=1 babili X
A " > ) , probability % = 84.13 %)
For 90 % probability, the value of z = 1.32 (From probability ta{b\el
132 = I_‘ﬂ
3.97
x = 36.24 days

Atttampl any one part of the following : (Tx1=7)
Write short notes on: clamshell, Hoe, seraper and bulldozer.
Refer Q. 4.8, Page 4-10C, Unit-4.

Explain in detail factors affecting the economic life of an
equipment.

The economic life may be defined as the age in years and
replacement that maximize the profit return from the equipments.

Factors : Following are the factors affecting the economic hife of
an equipment :

. Depreciation Costs and Replacement : In terms of equipment,

the depreciationis the loss invalue of equipment from the time it is
purchased to the time it is out ol service or replaced. .
Inflation : Economic inflation is defined as lhc. \n.s:s in buying
power of the national currency, and industrial inflation is the ghur‘mg,e
in construction costs due to long and short-term fluctuations in
commodity pricing.

\
|
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3 Investment Costs : Investment costs include interest, insurane
taxes, and license fees beyond the initial acquisition cogt :t’.
equipment. Investment cost can be reduced to a percentage of
initial equipment cost.

4 Maintenance and Repair Costs : Maintenance and repair cost
are the crux of the equipment replacement decision and resul(ti
from the cost of labour and parts used to maintain and Tepair the
given piece of equipment.

5. Downtime : Downtime is the time when equipment does not work
due to repairs or mechanical adjustments. Downtime leads t,
increase as equipment usage increases. The downtime cost includeg
the ownership cost, operating cost, operator cost, and pmducﬁvity
loss caused by the loss of equipment availability.

6. Obsolescence : Obsolescence is the reduction in valye and
marketability due to the competition between newer and more
productive models. Obsolescence is an extremely important factor
to be considered in the highly competitive construction industry,
Owning the latest technology equipment gives a contractor an edge
over the competition in that enhanced technology generally equates

with increased rates of production, translating into decreased
production costs.

Attempt any one part of the following : (Tx1=7)
Alpha industry is planning to expand its production. It has
identified three different technologies for meeting the goal.
The initial outlay and annual revenue with respect to each
of the technologies are summarized in table. Suggest the
best technology which is to be implemented on the present
worth method of comparison assuming 20 % IR, compounded
annually.

B oo

Technology |Initial Qutlay (Rs.) Annual Revenue (Rs.)| Life (year)

Technology 1 12,00,000 4,00,000 10

Technology 2 20,00,000 6,00,000 10

Technology 3 18,00,000 5,00,000 10
Ang

Given : Interest rate, R = 20 %, Life n = 10 year ]
To Find : Choose best technology on the basis of present worth
method : ;

1. Technology1:

4,00,000 4,00,000 4,00,000
J_—_ﬁ__g_ """"""""" 10
12,00,000
Fig. 3

‘x ‘.‘:

SP-30C (CE-Sem.5,

Solved p,
P =19, _Ived Paper (4514 14,

00 -
= 12,00,0pg ‘:'00'000 WPIA, 207, 10]

K1) = 100,000 (] o1
2 Techno]ogy};s: ~4,76,989 (12199, 1210,

6.00,0()0 6,00,000

20,00,000 10

Fi
P(2) = 20 0p 00 g 4.
,00,000 - 6'0
2)=Rs, ~5,15,484 0,000 [(1.210 _ 1M0.2 x 1 210
3. Technology 3.

5,00,000 5,00,000

5,00,000
] t

18,00,000 10
Fig. 5
P(3) = 18,00,000 - 5,000
100,000 - 5,00,000 (1,217
P(2) = Rs. —2,96,23¢ (121~ 102 x 1.910))

Technology-2 > Techn

_ ology-1 > Tecknology-
i Technology - 2 generates more revenue e
i.. Hence, select Technology-2 '

b. What isdepreciation ? Also dis
the depreciation.
Ang Depreciation : Refer Q. 5.20, Pa .
: . 9.20, Page 5-20C, Unit-5.
Methods : Refer Q. 5.21, Page 5-20C, Unit-5.
y 6. Attempt any one part of the following : (Tx1="1)
‘ g;";;;:;l:nlil:;e:fon : ’_l‘eltlder, Earnest money deposit and
project.
ang Tender : Refer Q. 2.16, 2 Marks Questions, Page SQ-5C, Unit-2.
Earnest Money Deposit : Refer Q. 2.28, Page 2-34C, Unit-2.
Commissioning of Project : Refer Q. 2(d), Page SP-16C, Solved
Paper 2017-18.
What are the elements of tender preparation?
Ang Refer Q. 2.21, Page 2-26C, Unit-2.
7. Attempt any one part of the following :
Discuss the methods of estimating.
Refer Q. 1.6, Page 1-5C, Unit-1.
b. Estimate the quantities of.t
roomed building from the given plan an
i. Earthwork in excavation .in foundation.
ii. Lime concrete in foundation.
fii. 1° classbrickwork in cement mi
plinth.

cuss the methods of calculate

(Tx1=17)

he following items of a two
d section :

ortar1:6in foundation and
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T —

iv. 2.5cmcc DP.C
(" class brickwork in line mortar in superstructure

V.
All walls are of same section, lintels over doors, windoy
and shelves are 16 cm thick. 8
Doors D-1.20 m x 2.10 m
Windows W-1.00 m x 1.60 m
Shelves S-1.00 m x 1.50 m
FW:[ 30 em FW—‘—"I
Al 1A S *
:5; Room 4 m » 6 m Room 6 m x 6 m =]
8
ﬁ - 4 m — < 6 m - 5
| 8 * — o |m—
11 30cm__| [ =
. Plan 4
b o g .
8 G gs . © B BEBEE B
g ad g 8 R8%5%%2 8
g A E B TN DR TR
™ i ‘: '3 ] D D | |
= o~ ™~ e _
© 4.20 m o
NG T \‘1] o E . L
B 3 E e S| =
0 'J g -
= ol S B
© 28c8
- (5]
2
Fig. 6.

Ans. Refer.Q. 1.11, Page 1-14C, Unit-1.
Details of Measurement and Calculation of Quantities :

Item| Particulars of Height
No. | Ttems No.|Length |Breadth| or [|Quantities| Explanatory
Depth notes +
8. |Deduct — l
Door openings 21120m | 0.30m ‘ 2.10 m 1.51
.| Window openings 4 (1.00m | 030m | 1.50m 1.80
Shelves 2 11.00m ]| 020m | 1.50m 1.60 Back of shelves
10 cm thick wall
Lintels over doors 2 1160m | 030m |050m 0.14 Bearing 16 cm
Lintels over windows |4 [ 1.30m | 0.30m | 0.15m 0.23 Bearing 15 cm
Lintels over shelves 2 |11.30m| 030m | 0.15m 0.12 Bearing 16 cm
Total of | deduction 4.40 cum

Net Total 45.75 cu L’—-"J
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