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Paper / Subject Code: 42071 / Design & Drawing of Reinforced Concrete Structures

7%’\\7,\“’

R4

Duration: 4 Hours [Max Marks:80]

Instructions:

a

b

15922

(1) Question No | is compulsory.

(2) Attempt any three questions out of the remaining five,
(3) All questions carry equal marks.

(4) Use of relevant IS codes permitted

(5) Assume suitable data, if required and state it clearly.

Attempt any FOUR

Explain the importance of ductile detailing in earthquake resistant design of
structures : :

Differentiate between static and dynamic loads. Explain different types of
dynarmc loads

Explain the structural behaviour of different components of a counterfort
retaining wall |
Distinguish between a rigid base and flexible base circular water tank based
on their structural behaviour : |

What are the functions of longitudinal and transverse remforcement in
columns?

Design a circular water tank resting on ground for a capacity of 3 lakh litres.

each other. Use M25 grade concrete and Fe 500 grade steel. Adopt WSM.
Draw remforcement details

Figure shows a slab beam system The slabs S1 and S2 are havmg a thickness

0SM
0SM
0SM
05M

0SM

2M
The water tank has a flexible base, walls and base slab are not monolithic w1th

08M

of 140mm, live load of 3 kN/m” and floor finish load of 1kN/m’. The beam B1

is 250mm wide and 400mm deep. The beam is supporting a masonry wall of
thickness 250mm and height 3m. Unit weight of masonry wall is 12 kKN/m®.
Calculate the total load carried by beam B, including its self-weight.

4

-+

3.0m 4.0m

—4
§ +
i
-

3.5m
51 Bi 52
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Paper / Subject Code: 42071 / Design & Drawing of Reinforced Concrete Structuresm

3 a A prestressed concrete beam 250mm wide and 400mm deep is prestressed 10 M
with steel wires of area 350mm’. The wires are provided at a uniform
eccentricity of 50mm with an initial prestress of 1250N/mm?®. The beam has a
span of 10m. Determine the final stress (after losses) and percentage loss of
stress in the steel wires for the following cases

@) The beam is pre-tensioned
(i)  The beam is post-tensioned
Take Es = 210kN/mm”. Ec = 35kN/mm’
Shrinkage of concrete = 300 x 10 for pretensioned beam
=215 x 10™® for post tensioned beam
Relaxation of steel stress = 5% of initial stress
Creep coefficient = 1.6
Anchorage slip = 1.25 mm
Friction coefficient for wave effect = 0.0015per m -~

b Itis proposed to construct a 3-storied railway station building as shown inthe 10 M
figures given, in Pune as a specml moment resisting frame. Inten51ty of dead
load on each floor = 12 kN/m’. Intensity of live load = 4kN/m’. Type of soil:
Hard. Determine the total design base shear on the structure using seismic
coefficient method as per IS 1893(Part 1): 2016. Also show the distribution of
base shear at different floor levels

_.l
N

4m

w
3

+5 +

3m
am —#77)777 becoea borrord keccord
_L | Fam—4+—am—4—am ~ N
Fam—+am—+am-
PLAN ELEVATION
+ Design a suitable dog legged staircase for a roon size of 3.5m x 5m and floor 20M

to floor hcxght of 3.3m. Take live load as 3kN/m? and floor finish load as
1kN/m?. Design both the flights and carry out the necessary serviceability
checks. Draw functional plan showing dimensions of flights and midlanding

Draw reinforcement details of both the flights. M20 grade concrete and Fe415
grade steel
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§ a Figure shows the typical plan of an office building. live load on the slabs is 14M

4kN/m’and floor finish load 1KN/m?. The slabs arc supported on 230 mm
thick beams on all sides. Design the continuous slabs S1-S2-S3 using IS Code
coefficients. Adopt M20 concrete and Fe 500 steel. Carry out all serviceability

checks.
—2.5m—+—25m—+2.5m—
T IT far %
6.0m
51 S S3

: b Determine the natural frequency of following beams 06 M
ho k| z Edc
/\\ - A b 25m
/_r,, 2 é ?
¥ & ¥ < K=1000kN/m
im 2m (:
ai
{a) {b)
E=25x10* MPa E=3.2x10°MPa
I=675x 10° mm* I =520 x 10° mm*
20 M

6 A reinforced concrete cantilever retaining wall is supporting a levelled
backfill of height 4.2m above GL Depth of foundation is 1m below GL. Unit
weight of backfill is 17kN/m? Angle of repose of soil is 28° SBC of soil is
180kN/m?. Coefficient of friction between concrete and soil is 0.55. Design
the stem and toe slab of the retaining wall. Carry out all stability checks. Draw
reinforcement details of the retaining wall. Adopt M20 grade concrete and Fe

500 grade steel
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raper / Subject Code: 42072/ Quantity Survey Estimation and Valuation .

) \((Sﬂ VN —
5%/ AL~ Reﬂ : Time 4 Hours

N.B.: (1) Question No.1 is compulsory o e
(2) Attempt any THREE questions from the remaining 5 Q stions
(3) Figures to the right indicate full marks
(4) Assume suitable data if necessary

(4

Q1  Figure No 1 shows the plan and sectic : :
Work out the quantities of the folloWiﬁg item,s;,;é;fWOrk froanlgure*No

a) Total volume of Concrete.in ‘all footings

b) Flooring Quantity .l :

¢) Damp Proof Course ” 4 »

d) 1%Class Brick Wog}§~in Super.Structure. ..~

T wiTeuen

™ {200 %4000

. -

~ | D, = lseex 206
W, = 1600x ;zﬁq

pwgnasions ARe tw MY

Fraore Mot 1
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Q2

(a)

(®)

(2)

(b)

Paper / Subject Code: 42072 / Quantity Survey Estimation and Yﬁlﬁation

specification:
sze of hntel 300 mm wide 20(

Clear span of the llntel is 1 150 mm Beanng on elther S1de is 15551mm

detailed speckﬁcatlon f@i‘ three coat-ir

Prqpare an Agfirommate Estlmate £9r Res1detmal Build:
(‘“RCC framsad strucmm) : ;

a)‘ ;Tlot AfC§5“60 mx. i
137 FSI- 1, 5
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in western suburbs of Mumbai

What are the pemts to be- 6bserved w?hlle frammg the specaﬁcatlon of thc 1tems? Draft the 8

10

-




ii) Write short notes on Mass Haul Diagram -

(a) Prepare Rate Analysis for

a) RCC Work 1 1

(b)

Annual mamtenance @ 0 5‘% cost of cbnstructl
Munimpal taxes ‘and oth outgomgs 28% of Gross rent.

20

k_,;.c) Eamqgé;Money Beposrt
> d) Easement Rights “F
e) Factors affgetmg Rate Analysm
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Paper / Subject Code: 42073 / Prestressed Concrcte (DLOC - III) H\\b\ e
) _ ¢ (R)
- ‘So I AN S{M/T/ﬂ,"'c’l“" p ,[ C (
Duration: 3 Hours Total Marks: 80

N. B: 1. Q1 is compulsory. Attempt any three out of remaining five questions.

Q1
A

B

Q2
A

Q3
A

2. Assume suitable data if required and mention it clearly.
3. Support answers and solutions with suitable sketches.
4. IS 1343:2012 is permitted in examination.

Why high strength steel and high grade concrete is used in prestressed concrete structures?

Develop the equations for minimum sectional modulus required for section to be safe in limit
state of serviceability maxiihum compression in flexure and cracking.

Differentiate between the losses of stresses in steel in pre-tensioned and post-tensioned elements.
What are different factors influences the loss of stresses in steel due to shrinkage in concrete?

How different factors influence deflection of the beam? Calculate permissible limits of deflection
of an 8 m long beam corresponding to different stages.

Steel with ultimate tensile strength 1600 MPa is used for prestressing. Determine the following.
- (i) Maximum permissible initial stress in steel
(ii) Maximum possible stress in steel at failure of section in limit state of collapse flexure
(iii)  Minimum stresses effectively available after all losses
(iv)  Loss of stress in steel due to relaxation, if initial stress in steel i1s 1200 MPa. Consider
normal relaxation.

A 5 m long simply supported beam 206 mm x 450 mm is prestressed by a parabolic cable carrying
an effective force of 600 kN. Cable is located at 150 mm below centroid at mid span and
concentric at supports. The beam supports a factored load of 90 kN/m (inclusive of self weight).
Calculate the principal tensile stresses at support section at following mentioned fibers and
compare with limiting value. Use M40 concrete.

(i) 100 mm above centroidal axis

(ii) 100 mm below centroidal axis

Define kern points and derive equation for top & bottom kern point. Also determine the efficiency
of rectangular section of dimensions ‘b x d” and circular section of diameter ‘d’.

Explain the concept of load balancing. Sketch a load balancing cable for a concrete beam with a
single overhang. Beam is simply supported at A & B over a span of 8 m and the overhang BC is
2 m. The beam supports uniformly distributed load over the entire span.

A posttensioned beam of rectangular section 200 mm x 450 mm is prestressed by a cable made
up of 12 - 8 mm ¢ wires. Cable is linear with maximum eccentricity at mid span. It is located at
100 mm from soffit of the beam at mid span and concentric at supports. The wires are initially
stressed to 1100 MPa. Jacking force is applied from one end only.

Take p =0.15, K = 0.0066 / m, anchorage slip = 2 mm, spah = 6 m simply supported, Es = 210
kN/mm?, Ec = 35 kN/mm?, shrinkage strain in concrete (Ecat €ca) = 300 x 10", creep coefficient

= 1.6, consider 6 % relaxatlon loss.

Estimate loss of stress, loss of strain, percentage loss of stress and percentage loss of strain in
steel.
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restressed Concrete (DLOC - )
m wide and 400 mm deep of span 10 m is simply supp.

4 B

B A prestressed concrete beam 150 m

length. Take E. = 38 kN/mm2 and y. = 24 KN/m?. ,
@) Neglect all losses, find the deflection at the center of the span at transfer stage.
(ii) Allowing 20 % loss in prestress, find the deflection at the center of the span when it

characteristic strength 1700 N/mm?. The tendon is located at 870 mm from the top face of the
beam. If £ = 60 N/mm?, estimate the ultimate flexural strength of the section and corresponding/\_
safe uniformly distributed load on the beam. Take Ye =25 kN/m?. -

A post-tensioned unsymmetrical I-section having the following properties is used as'a 30 m long 20
simply supported bridge girder.

Overall depth = 1000 mm, position of the centroid from top edge = 440 mm, area of C/s = 345000
M, Zi = 95 x 105 mm?, Zy = 75 x 10 mm’

Consider type-1 element and M55 concrete with f.; = 38.5 MPa, imposed load 3 kN/m, n=
075, Y= 25 kN/m’

Determine prestressing force and corresponding eccentricity. Ensure that CGS is at minimum
100 mm from soffit. Also locate safe cable zone,

Q6 ,

A A6mlong simply supported beam hasg rectangular C/s 200 mm x 450 mm. It is prestressed bya 15
cable consisting of 20 H T wires of 4 mm ¢ each having f;= 1000 Mpa. Beam carries 8 kN/m
impose load. Consider 20 percent loss in prestress at service. Cable is parabolic and placed with
“ero cccentricity at supports and maximum 125 mm towards soffit at mid span. Determine
stresses at mid span, quarter span and support section at transfer and service stage.

e 2k 3 e ok ok o ok ok o s sk
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raper/ dupject Code: 42077 / Advanced Construction Technology (DLOC - I1I)

. _ v v
000 (K (R"OO e
Sam rﬂ* CHA - )eeﬂ ’
(Time : 3 Hours) - (80 marks)

N.B:
1. Question No:1 is compulsory
2. Attempt any three questions from the remaining five questions.

3. Figures to the right indicate full marks.
Q. 1. Attempt any four. (20)

Explain mud jacking and grouting for the foundation.

b.  IMustrate the construction sequence of a diaphragm wall using
‘a neat sketch. .
¢.  Define dredging. State the purposes for which it is carried out
d.  What is seismic retrofitting? How is it achieved?
e.  Write a note on Smart Road Technology
f. Explaiﬁ launching techniques for heavy decks.
- . _ .
a.  Write an explanatory note on the construction sequence and ‘( 10)
methods of construction of domes
b.  Write an explanatory note on coastal construction techniques (10)
for making them soundproof as well as air and moisture-
resistant. _
Q.3 (10)
a.  What are pre-engineered buildings? State their merits and - (10)
demerits. Give some examples
b. = Explain the procedure for underwater drilling and blasting (10)
Q4 _ (10)
a.  Explain the construction sequence in the cooling tower of a2 (10)
~ -thermal power plant
b.  Describe the stepwise procedure of strengthening a beam (10)
using RC Jacketing. '

Q.5 (10)
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1 aper / dunject Lode: 42077 / Advanced Construction Technology (DLOC - I1I) “
kL

a.  Write an explanatory note on the trailing suction hopper (10)
dredger. ‘
b.  Describe the process of constructing concrete roads using (10)
pavers
(10)

Q.6 a.  Explain in detail various methods and techniques of grbﬁnd (10)

improvement for soft soil.

b.  Explain the stepwise procedure for the erection of large-span (10)
structures.
3 o 3 sk ok ok ook ok ko
/' ™
L
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Paper / Subject Code: 42080 / Solid hazardous w s te management (D ‘ IC I

Som~ VIl C—a- Res, S

Duraﬁog:3 Hrs

1) Question number one is compuls m

2) Attempt any three of remammgé ive qu

3) Assume suitable data if requu'ed

4) Draw neat sketches whefever necessary.

Q.1. Solve any fo r of the foL10w1ng

(10)

Page 1 of 2
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\"i
Component % by mass’

/"\J

Food waste

Paper
Cardboard
Plastic

Garden tm;ﬁhgs
Wood &:;n

§011d was:é}xavmg t{a%followuigléomposmgn
usmg modlﬁed Eulong s Mula Flgti‘res in br@ket are %@ﬁ mass.
*Carbon (36 3) 2) Hygiﬁogen (7: -
1(0.5) Q)@ulphur @) i ‘ &
C) Deﬁqg\Blomedxgﬁ’ Waste. Q«We sourcgs:,df generact"bn of Bngédlcal Wafs;e Enhst (10)
dlﬁérent methbds of dxsgosal of Bldmedlcal w Ste and ex 2

#

Tam any Qz}é n detail.

(20)

A) Pg§]§sis 5

.4%:::

B), ;[ransfer s%tt(’m




Paper / Subject Code: 42081 / Ground Improvement techmques (DLOC IV)

\\a)\ 10

Or;']:a CvV N\ C C (R"\ °|) :; 4 u
(Tlme 3 Hours) ““““
il » A

,

1. Question No. ONE is compulsory :

2. Attempt any THREE from remaining.
3. All questions carry equal marks. ;
4. Figures in right indicate the maximum marks for those qnestlons
5. Assume the suitable data 1f requlreﬂ and hlghhght the same '

o«
¥ Sy

Q1 Attempt any Four Questlons a5 ¥

a. Defing-soil narhng ;
b. Write a short nofe on vertlcal drains. -~
e How do you, 1dent1fy a soil is soft? Write a ng
d. What are the obj ectlves of grouting? - \y
e, Write a short note on geognds
Q2 a What are permanent ground 1mpr0\zement tecmglques? l%xplam in d:gtall («10)
", DlSCLlSS the app11cab111ty of 1ndustnal wastes,}n soil sta,b,lhzatlon .~(10)
g _M\%,,, ~ ~ ; :l
Q3. a ‘Explam in detail. W1th neat sketches he V1bro§1ﬂotatron techmque ‘ﬂf (10)
e densrﬁcatron of. deeper layers of gran, lar soﬂsga.gd 1ts qual;;:y control
b. (10)
Q4. a (10)
ﬂy ash treated black cotton sorls..é
b "Deﬁnmg groutmg, drscuss Vamous ﬁelds of apphcahons of grouting in  (10)
" soil engineering. - o
QS5. a What are the - stabrhty checks in re}nforced eagth walls? (10)
b. Calculate the capacity of horizontal strip anchor situated at a height of 8m (10)
below the grounQ level. The width of anchor is 2m. The soil is
" cohesionless havmg unit we;ght of 18 I{.N/m and angle of internal friction
30 degrees. The' coefﬁc1ent of acceLeratron in horizontal direction is 0.1
and ‘that of vertrcal d1rephon is half of vertical acceleration.
Q6. a.  What aﬁre\,the factogs,considerped"for desired compaction on field? (10)

b.  Explain Pseudo-Static method by Mononobe-Qkabe. (10)
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