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CAREFULLY. VIOLATION OF ANY OF THE INSTRUCTIONS MAY LEAD TO PENALTY.
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1.

Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not tear off any leaves from your QCAB, if you find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.

DO'S

1. Read the Instructions on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.

3. Write legibly and neatly.

4. For rough notes or calculation, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.

5. If you wish to cancel any work, draw your pen through it or write "Cancelled" across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.
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Section A : Building Material + Construction Practice
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Explain the process of manufacturing ordinary portland cement (OPC) by dry process

[12 marks]
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.

Describe the initial and final setting time tests of cement. What are the standard values
for OPC as per IS codes?
[12 marks]
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Differentiate between seasoning of timber and preservation of timber. Explain any two
methods of each of them.
[12 marks]
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Q.1(d)

composition, and typical uses of each class.
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(i) Discuss in detail the various impurities commonly found in lime.

(ii) As per IS 712, classify lime into different classes. Mention the characteristics,

[4 + 8 =12 marks]
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Q.1 (e)

(i) Mention the precautions to be taken during the application of cement paint.

(if) Mention the advantages and disadvantages of cement paint in comparison to other
surface finishes,
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[4 + 8 =12 marks]
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(@)| (i) Define ferrocement and fiber reinforced concrete. Discuss the advantages and typical
applications of each.

(ii) What is bacterial concrete? Explain the principle behind its self-healing mechanism.
Discuss its advantages and limitations in concrete.
[12 + 8 = 20 marks]
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Q.2(b)

(i) A concrete mix is to be proportioned with a water content of 165 kg/m?® and a target
water-cement ratio of 0.52. However, due to aggressive environmental exposure, the
maximum permissible water-cement ratio is limited to 0.45.

Assuming that mortar occupies 58% of the total concrete volume (by volume),
determine the required quantities of cement, fine aggregate, and coarse aggregate
per m? of concrete (in kg/m?). Neglect air voids in the mix.

Take the specific gravities as follows:

* Cement: 3.10

* Fine aggregate: 2.68

* Coarse aggregate: 2.74

(i) Discuss how the following parameters influence the workability of fresh concrete.
Provide a brief description for each of the following factors:
1. Size of aggregate
2. Cement content
3. Water-cement ratio
4. Entrained air

[10 + 10 = 20 marks]
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(i) Explain the mechanism of hydration of Portland cement with reference to the chemical
reactions involved. Discuss the role of individual Bogue's compounds in strength
development, setting behaviour, and heat of hydration.

Define the terms tobermorite and portlandite, and mention their relevance in the
microstructure of hydrated cement paste.

[lustrate your answer with relevant graphs showing:

* Rate of hydration of various cement compounds

- * Strength gain pattern of these products with time

(ii) Differentiate between bound water and gel water, and explain their roles in hydration
of cement.

[15 + 5 = 20 marks]
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a)| (i) Listand explain the major steps involved in concrete construction. Also, mention an
important precaution to be taken during each step.

(ii) Enumerate and explain the green attributes of lime that contribute to sustainable

construction.
[10 + 10 = 20 marks]
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Q.3 (b)

(i) What are the characteristics of a good building stone?

(ii) Discuss about the following types of brick masonary bonds with neat sketches:

(I} English bond

(II) Flemish bond

(IIT) Double Flemish bond
(IV) Dutch bond

[10 + 10 = 20 marks]
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(i) Write a short on plastering while highlighting the following:
(I) Purpose of plastering
(I) Types of plasters
(IIT) Defects in plastering

(IV) Characteristics of an ideal plaster

(i) A sample of concrete is made with 450 g of cement with water-cement ratio as 0.48.
Calculate the gel-space ratio and theoretical strength of the sample assuming:

(I) full hydration
(I) 75% hydration
(Assume 1 ml of cement on hydration produces 2.06 ml of gel.)
[10 + 10 = 20 marks]




MBADE ERSY Question Cum Answer Booklet

Page 26 of 73

Do no
write §
this




MBDE EBRSY4Y Question Cum Answer Booklet

Page 27 of 73

Do not
write in
this margin




Do na
@ MBADE ERSY Question Cum Answer Booklet | Page280f73 |1

this m

Q.4 (a)| (i) Enumerate and discuss briefly about the classification of timber based on the following
criteria:

() Service life
(I) Availability
(IIT) Strength
(IV) Seasoning properties
(if) What are the advantages of aluminium as a building material?
[10 + 10 = 20 marks]
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(b)

(i) What are admixtures? Describe the effects of retarders, accelerators and water proofing
admixture on cement concrete with examples.

(ii) Explain the phenomenon of bulking of sand and its significance. How is it determined?
[10 + 10 = 20 marks]
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(i) Explain the various engineering or mechanical properties of glass.

(ii) Differentiate between thermosetting and thermoplastic resins.

[10 + 10 = 20 marks]
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Section B : Planning and Management + Tunnelling

(@)| Information on the activities required for a medium-size civil engineering project is as

follows :
Activity Node No. Duration {in months)
A 1-2 02
B 13 07
C 14 08
D 2-5 03
E 3-5 06
F 3-6 10
G 3-7 04
H 4-6 06
I 5-7 02
] 6-8 05
K 7-8 06

Draw the network and calculate the following :
(i) Earliest and latest event time

(ii) Earliest and latest start time

(iii) Earliest and latest finish time

(iv) Total, free and independent float

(v) Critical path
[12 marks]
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(b)| Write short notes on the following:
(i) Liquidated damage
(i) Tender drawing and working drawing
(iii) Percentage rate contract
(iv) Scaffolding
(v} Turnkey contracts
[12 marks]
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(i) Define slack. What does negative slack indicate in PERT network analysis?

(ii) Life of a building is 80 years and two choices are available for a particular component

of the building.

Choice A: Initial and replacement cost as Rs. 4000 and life of component is 20 years.

Choice B: Initial and replacement cost as Rs. 6000

Life of the component is 40 years

Money worth is 5% determine the most economical choice.

[4 + 8 = 12 marks]
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(i) A project is expected to take 15 months along the critical path, having a standard
deviation of 3 months. What is the probability of completing the project in
(i) 15 months, (ii) 21 months, and (ii) 12 months? The probability percentage for
different values of probability factor are as below:
15.87% for - 1; 50.00% for 0; 97.72% for + 2.

(if) What are the main advantages of A-O-N over A-O-A?
[6 + 6 =12 marks]
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(e)

The interdependence of a job consisting of seven activities A to G is given in table below.

Activity A B R E L E | G
Predecessor activity | - - |A|B|A|B|C,D
Succeding activity |C,E|D,F |G |G| -

The time estimates (in days) for each activity are as given below.

Activity Time estimates Z(+) Y% Probability
A 6-9-18 0.8 78.81
B 5-8-17
0.9 81.59
C 4-7-22
D 4-7-16 1.0 84.13
E 4-7-10
11 86.43
F 2-5-8
G 4-10-22 12 88.49

Draw the network and determine the probability of completing the job in 35 days.

[12 marks]
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(i) Explain the purpose of dragline alongwith its advantages.
(if) Draw schematic diagram showing various components of a dragline.

(iii) List the factors which affect output of a dragline.
[20 marks]
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(b)| (i) For preparing 1 cum brick ballast of 40 mm gauge from overburnt bricks; one uses 1.1
cum of overburnt bricks; and 4 labour-days are assignable for 3 cum of ballast. Cost
of bricks is Rs. 250 per cum; labour is costed at Rs. 19 per head per day. Prepare in

tabular form a rate analysis providing for other necessary details at your discretion.

(ii) What is Break Even Analysis? Write functions and limitations of break even analysis.
[10 + 10 = 20 marks]
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Q.6 (¢)| (i) Calculate the time required to grade and finish 60 km of a National Highway in two
phases of 30 km length covered in each. Width of road formation is 8 lanes of 3.75 m
each.
Width of motor grader = 3.0 m
No. of passes = 20

Details of speed on each two successive passes:

Passes | land 2 |3and 4|5and 6 |7and 8 (9 and 10|11 and 12} 13 and 14 | 15 and 16 | 17 and 18 |19 and 20
Speed | 5 kmph | 6 kmph|7 kmph |9 kmph | 6 kmph | 8 kmph | 9kmph | 11 kmph | 11 kmph | 8 kmph

Operator efficiency is found to be an average of 70% and machine efficiency and
working conditions efficiency is 85%.

(i) List the sequence of operations to be carried out during the construction of a tunnel.
[12 + 8 = 20 marks]




Do not

MBEDE ERS4Y Question Cum Answer Booklet | Page530f 73 [yicn




@ MADE ERSY Question Cum Answer Booklet | Page 540f 73 [%7c

Q.7 (a)| A, B, Cand D are the activities of a CPM network. Their normal and crash durations and
associated costs are given in the table below:

b N om'lal duration | Normal cost Crasih duration | Crashcost
(in days) (Rs.) (in days) (Rs.)
A 8 6,000 4 12,000
B 4 2,000 2 14,000
2 10 4,000 4 8,000
D 6 4,000 4 8,000

For the entire project the indirect cost is Rs. 1000 per day. A and B are starting activities; C
follows B; D follows A and C; D is the finishing activity. Draw CPM Network. Calculate
points for PTC graph and plot the same. Determine the optimum cost and optimum

duration for the project. [PTC is Project-Time-Cost-Trade-Off graph].
[20 marks]
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Q7 (b)

(i) Write short notes on the following construction equipment:
1. Clamshell
2. Hoe

(ii) What is a revised estimate and what is a supplementary estimate? In what contexts
are they respectively prepared?
(iii) What is “escalation” in the context of construction contracts?

(iv) What is EPF in the context of welfare measures for construction workers?
[4+8+4+4 =20 marks]
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Q.7 (9)

(i) Define contracts. What are essentials of a contract?

(ii) Explain in detail Economic Order Quantity (EOQ)?
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[12 + 8 = 20 marks]
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Q.8 (a)

For an asset having initial cost of Rs. 2 lakh and a salvage value of Rs. 50,000 at the end
of economic life of 5 years, determine the annual depreciation and the book value at the
end of each year during economic life of asset from the following methods:
(i) Straight line method
(i) Sum of declining digit method
(iii) Double decline balance method
(iv) Sinking fund factor method
(Assume rate of interest for sinking fund as 8%.)
[20 marks]
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Q.8(b)| (i) On a road project, a power shovel is to be used for the excavation of 296000 cum
(BMV) of common earth. The ideal output of a power shovel with 0.955 cu. m bucket
is 126 cum/hour. The depth-swing correction factor and job-management factor can
be taken as 0.86 and 0.80 respectively. Assuming 42 working hours per week and
operating time per year as 46 weeks, find the time required in years to complete the
project. Also find the number of power shovels needed with above specifications if
the same work is to be completed in 1000 working hours.

(Assume operating efficiency as 45 min/hour)

(ii) List down the factors which affect the selection of a construction equipment. How

will you determine the economic life of an equipment? Explain with the help of a
suitable example.
[10 + 10 = 20 marks]
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Discuss the various methods of tunneling in hard rocks and their advantages and
disadvantages (if any).
[20 marks]
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