Bharatiya Vidya Bhavan’s

Sardar Patel College of Engineering
(A Government Aided Autonomous Institute)
Munshi Nagar, Andheri (West), Mumbai — 400058

END SEM/BE-B¥AM EXAMINATION BECIJAN 2024-25

Program: M. Tech. Construction Management &M,(((‘\j Duration: 3 hr .
Course code: PC-MTCM-101 Maximum Points: 100 ﬂ\\ \%

Name of the Course: Construction Organization and Safety Managemenf

Semester: | ~ —

Instructions:

Question no 1 is compulsory.

Attempt any 4 questions out of remaining 6 questions.
Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full points.

Assume Suitable data if necessary and state it clearly

oW

1,?(; ] Questions Points CO BL Module

la Discuss t.he process of planning in the context of flyover 05 co1 | BL3 2
construction project.

1b | Draw site organisation structure for the same. 04 CO1 | BL2 2

le List the' safety. gears required on the site for flyover 03 coz | BL2 | 5&6
construction project.

1d L(::l;;fty the hazards involved in the flyover construction 04 coz | BL3 5

le | Discuss the mitigation measures for the hazard identified. 04 CO2 | BL3 | 5&6
Discuss contributions of Fredrick Taylor and Henry Fayol in

2a | management thought development with more emphasis on the 10 CO1 | BLI 1

improvement of construction productivity.
Discuss the manpower planning in the context of construction
2b | project. Discuss the techniques and methods used for selection 10 €01 | BL2 2
of manpower.
Explain and discuss components of work study along with
3a | steps in work study. Discuss how it is useful for productivity 10 CO2 | BL2 3
improvement.
Explain the job hazard analysis in the context of

a) Excavation

b) Layout

¢) RCC work
Discuss the different recording techniques in the context of
method study
Explain: McGregor's Theory X' and Theory "Y' about the
4b nature of people. 06 CO1 | BL1 1

4c | State the duties and responsibilities of Safety officer. 06 C0O3 | BL2 4

3b 10 CO3 | BL3

4a 08 CO3 | BL2 3
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You have visited design and construction of 8.65 km long
treated water tunnel project executed by AFCONS in the
context of the same discuss the visitor’s safety induction
Process.

Explain in detail time and motion study in the brick masonry
work. Draw process flow chart. Brief about how it is beneficial
for productivity improvement.

Differentiate production and productivity.

Define site safety lapses and discuss the various solutions to
overcome them.

Discuss Role of Abraham Maslow in the context of the
Imanagement,

It is proposed to carryout underground drainage line in MCGM
area, discuss the site specific safety plan.

Discuss the occupational health safety & environmental policy'

of AFCONS in the context of design and construction of 8.65
km long treated water tunnel project.

Discuss the typical contents of project health and safety plan.

Difference between Training & Education in the context of
manpower development.
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Instructions:

1. Assume suitable data if necessary and state the clearly.

Munshi Nagar, Andheri (West), Mumbai — 400058. JG\ ])%
./N -7

Question Points | CO | BL
No

Module
No

W

IA Survey and Survey ltd has two RMC plants, one located at Solan other at Mohan 10 1,2
nagar. Each plants produces three products, M30. M60, M70 named as A, B, C.
The number of concrete per day(in cubic meter) as follows
H Plant at
; f Solan Mghar nagar
3

i

| ) M)
,TMS0(A) 1500 1500

M60(B) 3000 1000
M70(C) 2000 5000 ]

I A market survey indicates that during month of April three will be demand of
20,0000 m* of A , 40,0000 m’ of B, 44,0000 m’ of C. the operating cost per day
for plants at Solan other at Mohan nagar are 600 thousands and 400 thousands. For
how many days each plant be run in April as as to minimise production cost while
still meeting market demand.

7

LF8]

1B | Solve By Big M Method 10 1,3
Maximize Z = x]+2x2+3x53-x4
Subject to,

X1+2x2+3x3 =13

2x1 +x2+5x3=20

X1+ 2x2+x3+x4 = 10
XL x2, x3.x4 >=0.

Q2A The average number of coliisions occurring in a two weeks during the summer 10 I,212

months at a particular intersection is 4.




A What Bs thes prashabiiling ol iwesasllisions T aug partiviaia weeh®

b) What is the probability that there will be exactfy one collision in a week?
¢) What is the probability of exactly two collisions in a week?

d) What is the probability of finding not more than two collisions in a week?
e) What is the probability of finding more than two collisions in a week?

) What is the probability of exactly two collisions in a particular two-week
interval?

Q2B

Five employees are required to operate the chemical process, the process cannot be
$tarted until all 5 work stations are manned. Empioyees records indicate that there
is 0.3 chance of any one employee being late, and we know that they all come to
work independently of each other. Management is interested in knowing the
probabilities of 0, 1,2,3.4 or 5 employees being late. So that decision concerning
the number of backup personnel can be made.

10

Eight coins were tossed 256 times and following results were obtained.
No. of |0 I 2 3 4 3 6 7 8

heads
frequency | 2 6 30 52 67 36 32 10 I

Are coins biased? Use chi-square test.

1) Explain central limit theorem.
2) What are, sampling and non-sampling errors?

10

An advertising manager of one agency while advertising claimed that an attractive
picture displav on vending m/c will increase sales. In testing his claimed was
found that On 40 days without display had a mean sale of 100 rs with std dev of 20
rs per day. The average sale for next 40 days when display was used was 110 s
per day with std dev 25 rs per day, as a client will you accept the claim of
company?

10

Q4B

Certain pesticide is packed into bags by a machine. A random sample of 10 bags is
drawn and their contents are found to be as follows: 50,49,52,44,45,48,46,45,49,45.
Test if the average packing fo be taken 50 grams.

A company manufactures around 200 mopeds. Depending upon the availability of
raw materials and other condition, the daily production has been varying from 196
mopeds to 204 mopeds, whose probability distribution is given as follows

197

198

199 1200 ! 201

202

203

204

[ Productioniday | 196
i

Probability

1 0.05

0.09

0.12

0.14 1 0.20

0.15

0.1

0.08

0.06

The finished mopeds are transported in specially designed three-storeyed lorry that
can accommodate only 200 mopeds. Using the following 15 random numbers
82.89,78.24,53.61,18,45,04,23,50.77,27.54 and 10.

Simulate the process to find out

1} What will be average number of mopeds waiting in the factory?
2) What will be number of empty spaces in the lorry?
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91 60 73 3 80
52 53 24 07 32
51 18 82 13 07

Estimate Transportation cost by VAM method and check for optimality.

A travel agency’s marketing brochure indicates that the standard deviations of 10 2 3 2
Q6A hotel room rates for two cities are the same. A random sample of 13 hotel room
rates in one city has a standard deviation of $27.50 and a random sample of 16
hotel room rates in the other city has a standard deviation of $29.75. Can you
reject the agency’s claim at a = 0.01.
Q6B Following data relate to average monthly price(X) and demand (Y) of a 10 2313 |4
commodity during last ten months. Determine coeff of corelation,
Price 3.80 2.20 2.40 2.60 2.80 3.20 3 3.60 3.40 4
demand | 3.6 6 5.8 5.8 5 48 48 4.2 4.8 3.2
QT7TA Three varieties of wheat w1,w2,w3 are treated with four different fertilizers . set 10 1313 3
up ANOVA
¢ fertilizer Wheat variety
W1 w2 w3
Fl 55 72 47
F2 64 66 53
F3 52 37 4
F4 59 57 58
Q7B The number of defects in precast block is hypothesised to follow Poisson 10 1.3 (3 3

I distribution. A random sample of 60 precast blocks showed the following data

Does the hypothesis of Poisson Distribution see appropriate?

Frequency

Number of | DO 01 02 03
Defects
QObserved 32 15 9 4




DUULALEY X ¥ I ¥a L vall 2 .

SARDAR PATEL COLLEGE OF ENGINEERING

(Government Aided Autonomous Institute)
Munshi Nagar, Andheri (W) Mumbai ~ 400058

END SEM/RE-EXAM EXAMINATION JAN/EEB 2025

Prograﬁl: M.Tech Construction Management Seaut jj Duration: 3 Hrs.
Course Code: PE-MTCM112 Maximum Points: 100

Course Name: Advanced Construction Technigues Semester: 1
ction Jec A~

Notes:
1. Attempt any 5 question out of 7 questions. W\ )\

2 Answers to all sub questions should be grouped together.
3. Neat diagrams must be drawn wherever necessary.
4 Assume Suitable data if necessary and state it clearly.

" e - e —— R e r— — e . S ,___-f; wi s Lt
Q.No. Questions Points | CO | BL | Mooule
a. Discuss effects and preventive measures of Landslide
hazard. 1 8 CO11 BL2 1
1
b. Explain in detail liquefaction of soil. 6 CO1 | BL1 1
6. Discuss challenges identified during construction of
underground metro tunnel project. 6 .CO1 | BL2 2
a. Describe Tunne! drainage system in detail. 10 -{CO1| BL2 2
2
b. Explain Earth Pressure Balance TBM. - 10 CO1 | BL2 2
a. Explain in detail various types of cofferdams. 10 | COl| BL2 3
3 N
b. What is Sustainable construction? Discuss different
industrial wastes that can be utilized for making :
Sustainable construction. : 10 (CO2) BL2 6
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b,
!

‘4 Discuss in detail different methods of drilled shafl. 10 |CO1; BL2 3
4
b. Write down in detailed procedure of paverﬁent
construction using bitumen. What precautions need to
be taken while doing it? 10 CO1| BL2 5
a Differentiate PEBs vs Conventional steel building. - 10 {CO2| BL4 6
s . -
b. Explain low coast Road construction Techniques. 10 CO1 | BL2 5
4. Discuss self-compacted concrete along with its _
application. 10 {COl1|BL4 4
6
b. Dlaborate different types of formwork used in
construction industries with their advantages. 10 | CO1] BL2 4
a. Explain 3D printing in construction with respect to-
i) Key aspects
i) Challenges and limitations
7 iii)  Future of 3D printing in construction 10 | CO3 | BL2 7
b. Enlist the methods of soil stabilization and explain 1t '
along with need for soil stabilization. 10 CO1 | BL2 1
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Notes:

1. Q.1is compulsory & attempt any four out of remaining six
2. lllustrate answer with neat sketches wheraver required. ,
3. Make suitahle assumptions where necessary and state them clearly.

Q.No

—
Module

Questions Points | BL | cO No.

PR

Attempt any Four

Challenges faced by Urban Infrastructure in India. | . _
Contents of Detailed Project Report. ‘ : 20 Lt {13 i ) L

Technical Appraisal : : I

Make a list of success attributes/factors require in audit -
of Infrastructure projects. B
Issues in Infrastructure finance planning.

> |

Define: Infrastructure, Explain any five government
schemes sponsored to development.of rural
infrastructure in India.

B. Discuss the various characteristics of infrastructure
Projects.

1248 L1 |1 - 1,2

A. Discuss the all phases of Infrastructure Projects in
detail.

- Make a list of any 8 external stakeholders in 12-+4+4 Lt 112 112

infrastructure development. ‘

. Write a short note on BOT Model,

and elements of project formulations in derail.
- Define: Market Appraisal & uncertainties in market’
appraisal

B

C , .
A. Define: Project Formulation. Discuss the objectives
B

L2/

Forecast the demand of Tata Nexon cars for a]l 12+8 1,2 123
subsequent years and 2022 in the tabje below by 2 ,
moving average method and we; ghted average
moving method by assuming most relevant data is
past subsequent years with factor 0.9,0.8,0.7,0.6.
(also assume n=4)
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Year | Actual Value (St) | Forecast Value
in (‘000) (Ft)
3 in (‘000)
2011 30 .
2012 34 -

- 2013 33 ' -
2014 32 -
2015 | 35 -

i 2016 35 -

- 2017 38 -
2018 37 -
2019 37 -
2020 35 -
2021 ‘ 41 -

A. What do you mean by Infrastructure Project Finance

" and SPV? Explain all types of finance available for
Infrastructure Development in India, : L1/
5 B. What is Planning Commission of India? Explain any | 10755 |, [23 |56
—~ | eqo . four functions of planning commission in I (U PN N
| - Infrastructure Development in India. o I T IR - -
C. _What are the reasons for common projects failure?

A. What is accounting rate of return method? Discuss
the limitations of ARR method. There are three
projects X, Y & Z. The details of these projects are
tabulated below. Compare and select best attractive
one by using average or accounting rate of return

method.
Life of Project A: Project B Project C o
6 u:-i;j ect 4 years 5 years 6 years 8_+1 2 L3 23 45
-—— .. | PAT | BVI | PAT BVI PAT BVI
1 4 [-15 | 3~ 12 2.5 10
I 45 [ 1350 | 45 1 1080 3 9
I 5 12.15 5 9.72 4 8.1
IV 45 110935 55 8.748 5 7.29
\4 - - 6 7.873 3 6.561
V1 - - - - 2.5 5.905
PAT= Profit after Tax, BVI =Book value of investment,
numbers in lakhs) '
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B. What is NITI Aayog? Discuss any five objectives of
NITI Aayog. Also discuss any four sources of
project finance,

A. What do you mean by breakeven point analysis? A |
product currently sells for Rs 11 per unit. The variable costs |
‘are Rs 3 per unit, and 9,000 units are sold annually and a
profit of Rs. 25,000 is realized per year. A new design will |

increase the variable costs by %20 and Fixed Costs by %20
but sales will increase to 13,000 units per year.

(a) At what selling price do we break even, and
(b) If the selling price is to be kept same (Rs 12/unit)
what will the annual profit be?

B.Discuss: NPV Vs IRR.

1) A project with a 4 year life and a cost of Rs. |
.235?000 gencrates revenue of Rs. 50,0600 in year

1, Rs. 60,000 in year 2, Rs. 90, 000 in year 3 and
Rs. 120,000 in year 4. If the discount rate is 15%,
Can we accept the project?

2) Mr. Nitin is considering to invest Rs. 350,000 in
a Hardware business. The cash inflows during
the first, second and third years are expected to
be Rs. 125,000, Rs. 150,000 and Rs, 170,000
respectively. Cost of capital is 12% Calculate the
IRR for the proposed investment and interpret
your answer,

1o+106

L3

2,3
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Instructions:
¢ Question 1 is compulsory
o Attempt any four questions out of remaining six
s Draw neat diagrams

Lar

® Assume suitable data if necessary
e Use of standard tables are permitted

MTech MTech Civil- MTech Civil- MTech Electrical - Power | MTech ~ Mech-
Structural Construction Electronics and Power | Machine Design
Engineering Management System
Course Code | PC-MTSE103 PC-MTCM103 PC- PC-
' MTPX103 MTMD103
Question Max | CO | BL Modn
No Poin le
ts .
QLA State the Guidelines to write research article 10 co2 |5 M1
toM4
QiB State the guidelines to prepare and file the patent 10 Co4 15 M6,
Q2A What do you mean by stratification? Explain the stratification with necessary | 10 CO3 13 M4
example.
Q2B What is simple random sampling, and how is it conducted? - 110 COo3 |3 M3

What is systematic sampling, and when js it used?
Tllustrate stratified sampling with suitable example.

Q3A A multi-hospital system (MIIS) owns 12 hospitals. Revenues {x, or the 10 co2 |5 M4
independent variable) and profits (y, or the dependent varfable) for each hospital CO3
are given below. Obtain a regression line for the data, and predict profits for a
hospital with $10 million in revenues. All figures are in millions of doliars.

Multi Hospital System Revenues and Profits Data
Hospital - Revenue (x) Profit (y)
i ki 0.1
2 2 : 0.10
3 6 ) 0.13
4 4 0.15
5 RN 0.25
6 15 0.27
7 16 0.24
8 12 0.20
S 14 0.27
10 20 0.44




T 15 034

12 7 0.17

O3B

Write a short note on Trademark using the following points
e  Purpose and Example

Eligibility

Protection Duration

Repistration

Use Cases and Penalties for infringement

” & & @

i0

1 CO4

Q4A

Explain the process of filing a copyright with necessary flow chart. Hiustrate
copyright concept with examples.

10

Co4

Mé
M7

Q4B

What are the different types of Intellectual properties. Explain Geographical
Indications based on purpose, example, duration

10

CQ4

Mo
M7

Qs5A

The management of ABC company is considering the question of marketing a
nesw product. The fixed cost required in the project is Rs.8,000. Three factors are
uncertain viz. the selling price, variable cost and they annual sales volume. The
product has a life of only one year. The nanagement has the data on three factors
as under:

Variabl

Selling
Price

(Rs.)

Probabil
ity

e Cost
(Rs.)

Probabilit
Y

Sales
Volum

‘e
(Units)

Probabilit
y

5

0.3

3

0.3

4,000

0.2

6

0.3

4

0.6

5,000

0.3

7

0.4

5

0.1

6,000

0.5

Considering the following sequence of thirty random numbers:

81, 32, 60, 04, 46, 31, 67, 25, 24, 10, 40, 02, 39, 68, 08, 59, 66, 90, 12, 64, 79,
31, 86, 68, 82, 89, 25, 11, 98, 16.

Using the sequence (first 3 random numbers for the first trial etc.) simulate the
average profit for the above project on the basis of 10 trails,

CO3

M4

Q5B

QEA

Write a short note on Sampling using the following
e  Definition and Purpose
e  Types of sampling
+ Key concepts and Factors influencing sampling
»  Advantages of sampling and Limitations of Sampling
» Application
Explain Tuteasing Tedid guts b txawple

i0

¢

caz
CQ3

o2,

M4

M3

Qb3

Reofer the following the example. A population is divided into four strata so that
N1 =6500, N2 = 4500, N3 ==5500 and N4=7500 Respective standard deviations
are:  s1=10, s2=11, s3 = 9 and s4=7. How should a sample of size n = 96 be
allocated to the three strata, if we want optimum allocation using
dispropartionate sampling design? If the cost for strata is 4400, 3800, 3500 and
4600 what can be cost disproportionate sampling design?

10

Co3

M3

Q7A

A new product is launched by an organisation. The rating is given by its 33
existing customers of the South Region of the state as follows (1 being the lowest
and 10 being  the highest rating): 6, 10,
9,8,7,2,3,8,9,7,9,10,4,3,2,10,8,9,6,2,6,5,8,9,7,7,7,7,2,4,5,5,10. The marketers
have an average rating from the whole state as 10.5. Now the organisation wants
to know that the South Region also has the same rating or not. Use 5% level of
significance. '

12

Co3

M4

Q7B

In & questionnaire there was a question - do you have an analogue watch? The
options were in yes or no format. The data from 2 sample of 200 people shows
that 130 people said yes and 70 people said no. The researcher wants to find out
the customer based on analogue watches. Use 5% level of significance.

08

CQa3

M4

kkkkkk




Annexure |: Z Table

Areae of astandacd pormal distribution

Lo 0 oM ® ® o K ¥ O &/ 0
o 000 OM0 0% 010 0160 09 0230 079 0319 039
1 m® oM W8 0517 0557 0396 06% 065 074 0783
2 93 0832 0871 0910 0048 0087 1026 064 103 Il
4 a9 427 25 a3 331 4368 M6 M43 480 IS
4 1554 1591 163 1664 0700 736 4772 808 1844 . 187
5915 950 985 200 054 2088 213 2187 210 22
T8 25T 2% Zha 05T 29 2412 24 286 2517 25
LT 2580 2611 2642 2673 2003 .21 2764 2194 2823 2852
S B am . 0. X9 AF A N3 X5 WW 306 B
o 159 8 322 3238 361 3269 A5 30 3 3M9
W 3013 3438 M6 3485 08 38 35S 3517 350 3
Lt 333 3665 3686 aW8 329 M9 30 3760 380 38
12 339 860 33 3007 3925 3944 3962 2980 3B 05
13 4032 4048 4066 A0B2 4088 4115 4131 44T 4162 A
4 AR A7 . A2 A2 A 425 A9 4202 306 4319
15 - ABR AMS AT 310 4387 43 4406 4018 20 440
D16 A2 A8 AN4 4484 M5 4S0S SIS 425 4535 AGd5
17 554 4560 4573 4BB2 A4S0t 4509 AGOB 4616 65 4633 .
D ys 488l M8 4656 4Gt AGTIC 4678 4086 4093 469 4700
L 19 4T3 4T 476 ARz AT ATM A0 A6 AT61 4767
L 20 ATIZ ATI8 ATR3 ATSS 4793 ATS 4803 AR08 ARIZ 4817
31 4820 4825 AR30  48M 4838 4BM2 4846 4850 RS 85T
22 ASB1 A4 ASB3  4BTI 4R ARTS  48SY 4834 88T  MROD
23 4893 4R%6 4898 901 49 4906 4900 491 4913 4916
24 4918 AR 4¥2 4925 A9 4020 4931 4032 4934 936
25 4938 4D 91 013 4915 4946 A0I8 4949 4951  A9%2
26, A953  A955 4936 AGS7 A0S0 A960 4961  A962  A9R3 4964
D27 AS 4966 4967 4968 . 4960 A0 4971 4972 AR 40M
28 491 QTS A6 AQFT  A97T  A9T8  A979  A9T9  498) 4981
29 Al 4882 A9® S ASBA 4S84 4985 4985 4986 4086
30 4887 4087 4087 . 4988 4983 98 4989 4989 4090 4990
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Annexure lI: Chi Square

Table 3¢ Critical Values of ra

14.953

40256

43773

47962

Degrees _ Probability undes H, that of ,’(2 > Chi square
aof e e i e o mn e £ I .
freedom 9 % 50 0 05 0 ol
] 0157 00393 439 2706 384 3412 6635
2 0201 103 1.386 4505 5.991 7824 9210
3 215 352 2,366 8.2} 7815 9837 11341
4 297 m 3357 7.779 9488 11668 1321
5 554 s 4351 9,236 11,070 13388 15086
& 812 1632 3318 10615 12,592 15033 16812
7 1239 2,167 £.346 1207 14,067 16522 18475
& 1646 21 734 13302 15,507 18.168 20000
9 2038 3325 8343 {4,684 16919 19679 21,666
10 2558 As0 9342 15087 18307 2161 2329
i 3053 ASTA 10341 17.275 19675 22618 A7
v 3571 526 na 18519 21026 2400 26217
13 qab7 689 230 9812 2% nBaT2 1268
W 1 660 65T 0 B3I 206 BES B8 2.1
15 4229 1.261 4339 22307 2499 28250 304578
16 5812 7.962 15338 23542 76206 - 20633 32000
B, 6408 8672 16338 24789 21587 005 3340
18 1015 - 9.3% 17338 25989 28.869 R3E B
19 1,633 10117 18338 - 2120 044 13687 36101
#® £.260 10851 19337 28412 31410 3502 31566
24 8807 11581 20337 20615 RE7 /M W
2 9542 12338 21337 30813 3392 37658 40289
3 10.196 13091 22337 2007 35.172 38968 41638
2 10856 13848 2337 22.196 36415 0210 42980
5 11.524 14611 24.337 3382 37.652 41566 44314
p,3 j218 15379 533 - 35363 38885 1866 46K
7. 1281 16.451° 636 W 4003 M4140 46963
By 13565 16.928 7133 37918 41337 45419 48278
p.d 14236 17708 28.336 30087 42557 46693 49588
D 18493 20336 50892
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