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Paper / Subject Code: 31821 / Theory of Reinforced Concrete Structures
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All questions carry equal marks

Question one is compulsory

Attempt any three out of remaining questions

Use of IS codes is permitted

Assume suitable data if required and state if clearly.

Attempt any 4 out of 6 questions. Each question carry 5 marks.

What are the assumptions in working stress method. Draw the stress
strain-diagram for the singly reinforced beam in working stress method.
Explain characteristic strength of material, characteristic load, and
partial safety factors.

Explain the condition when the beam shall be designed as a doubly

reinforced beam.

Differentiate one way slab and two way slab.
Explain Pu — Mu Interaction Curve.

Bxplain different types of footing with neat sketch.

A simply supported beam of width 250 mm and overall depth 550 mm

is reinforced with 4 bars of 16 mm diameter on tension side. Clear cover
to steel is 25mm.Find the safe UDL it can carry in addition to its self-
weight on a span of 4m. Use M20 grade of concrete and Fe 415 steel.
Adopt Working Stress Method.

A reinforced concrete beam 250mmX600 mm overall depth reinforced
with 5 bars of 16mim diameter is used as a simply supported beam over
an effective span of 6m. Determine the maximum UDL the beam can
carry safely including self-weight. Use M20 concrete and Fe 415 steel.
Adopt Limit State Method.

Explain Limit State of Collapse and Limit State of Serviceability

A doubly reinforced rectangular beam 250mmx 600mm overall depth is
reinforced with 3 bars of 16 mm diameter in compression and 4 bars of
20 mm diameter in tension side. Determine the moment of resistance of
the section. Use M20 grade concrete & Fe 415 grade of steel. Adopt
Working Stress Method

Find out the ultimate moment of resistance of a flanged section with
flange width = 1050mm,

depth of flange = 120mm

Area of steel = 5 nos of 20mm diameter

Effective depth = 600mm

Width of rib = 280mm
What are the advantages of T beams over regtangular beams.
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Paper / Subject Code: 31821/ Theory of Reinforced Concrete Structures

b)

b)

Design shear reinforcement for a beam of 280mmX 450mm effective
depth carrying a factored load of 30kN/m over a span of 6m. It is
reinforced with 1256mm? steel. Use M20grade of concrete and Fe 415
steel. Adopt Limit State Method.

Design a slab for a hall of size 7m X 3m clear span. The slab is simply
supported on 230mm wall on all the four sides. Consider live load as
4kN/m? and floor finish as 1kN/m2. Assume M20 grade of concrete and
Fe 415 steel. Draw Reinforcement details. Adopt Limit State Method.

Design a short circular column with helical reinforcement to catry an

ultimate load of 2100kN. Use M20grade of concrete and Fe 415 steel.

Draw Reinforcement details. Adopt Limit State Method

Explain the need of transverse reinforcement in columns. How can you
differentiate short column and long column.

Write a note on one way shear and two way shear in footing.

Design a short square column to carry an ultimate load of 1800kN. The
column is 4m long effectively held in position but not restrained against
rotation. Use M20 grade of concrete and Fe 415 steel. Draw
Reinforcement details. Adopt Limit State Method

‘Design a square footing for a short axially loaded column of size

350mmX350mm, carrying working load of 700kN. Use M20 grade of
concrete and Fe 415 steel. Safe bearing capacity of soil is 180kN/m?.
Draw reinforcement details. Adopt Limit State Method

O ek ok sk sk ok ok s sk sk ok ok ok sk koke

Page 2 of 2

10

10

10

08

12



1)

")

Q.No.1

Q.No.2

Q.No.3

Q.No.4

14233

Paper / Subject Code: 31822 / Applied Hydraulics i V\'/L
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(3 Hours) Total Marks 80

Note :- 1. Q.No.1 is compulsory.
2. Attempt any three questions out of remaining five questions.
3. Assume any data if required stating clearly

Solve any four questions out of following

(a) What is Impulse momentum principle. Show that the force exerted by the
jet on a stationary vertical plate in the direction of jet is paV?

(b) Draw the neat sketch of layout of hydroelectric power plant.

(c) Define various efficiencies of Centrifugal Pump.

(d) Differentiate between (i) Uniform flow and Non Uniform flow (ii)
Steady flow and Unsteady flow (iii) Sub critical, critical and super critical
flow.

(e) Explain briefly Specific Energy Curve

(a) A jet of water of 30 mm diameter strikes a hinged square plate at its
centre with a velocity of 20 m/s. The plate is deflected through an angle of
20°. Find the weight of plate. If the plate is not allowed to swing, what will
be the force at the lower edge of the plate to keep plate in vertical position.
(b) Derive the expression for force exerted by a jet on stationary curved
plate, when the jet strikes the curved plate at the centre.

(a) A Pelton wheel is to be designed for the head of 58 mt when running at
190 r.p.m.. The Pelton wheel develops 95 kW shaft power. The velocity of
the buckets is equal to 0.5 times the velocity of the jet. Overall efficiency is
85%. Take C, = 0.97

(b) A Kaplan turbine develops 24000 kW power at an average head of 40
meters. Assuming a speed ratio of 2, flow ratio of 0.6, diameter of boss equal
to 0.32 times the diameter of runner and overall efficiency of 90%. Calculate
the diameter, speed of the turbine

(a) A centrifugal pump having outer diameter equal to two times inner
diameter and running at 1000 r.p.m.. Pumps works against a total head of 40
meter. The velocity of flow through the impeller is constant and equal to 2.4
m/s. The vanes are set back at an angle of 40° at outlet. If the outer diameter
of the impeller is 500 mm and width at outlet is 50 mm, determine (i) Vane
angle at inlet (ii) Work done by impeller on water per second (iii)
manometric €fficiency

(b) Explain briefly multistage centrifugal pump i
(c) Explain Hydraulic Press
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Q.No.5

Q.No.6.

14233

(a) Derive the conditions for most economical trapezoidal channel section.

(b) Determine the diameter of circular sewer pipe which is laid at a slope of
1 in 8100 and carries a discharge of 0.8 m*/sec when flowing half full. Take
Manning’s N as 0.020

(a) Derive the expression for Gradually Varied Flow.

(b) Explain various type of bed slope in open channel.

(c) The discharge of water through a rectangular channel of width 6 mt is 12
m®*/sec when depth of flow is 1.0.mt, Calculate : (i) Specific Energy (ii)

Critical Depth and Critical velocity.
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Paper / Subject Code: 31823 / Geotechn@bglcal Engineerm%élﬁ ..Cb &
M & '
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Note 1. Question 1 is compulsory
2. Attempt any 4 out of six questions K‘:’ .

3. Assume any suitable data where ever requlred 5
f'\

/..-,

Q.1 Attempt any four A o & S 3
a. A saturated sample of uﬁiffsmrbed clay has a volthne of 19. Zés and welgﬁlas 32 Sgn% S
After oven drying the. soil sample; ¢ the welght fjeduces to %0“2 gm. Detefmlne saturated ¢
unit weight of the clay sample. ﬁi'aw a phasé dlagram A el ;" o A
b. Explaina methogi of detenm,ﬁmg the grqgglze dlstn%mmn of cql}bsmnless so;i}g .&705 ‘ :
¢. Calculate the&alue of pgﬁheablhty ,g?’ a sampleof 6cm hgtght and 5@2 cross-~* 05 <

sectional a(e; ifa quanRty of wat rséff430cc tQ&'s down n;tifdxmn unt;@s\an effectme /
constanrkﬁead of 40('.@ On ovengdrying the Est spemmep“,g%lghed 49§gm Assu;pigg
G=2 6% calculat ‘the seepay:vdocxty oﬁ):Water dun@ga\fhe test.

d A saxﬁple of clay'has a voxfraho of 0% in the uﬁdlsturbed &&te and 0@50 ina ~05
mtﬁoulded qxfife If the speclﬁc grav;f;bof solids 4\&@ 65, dete@;ﬂne shrmk@e limit i 1m

~-each casec\ g '\ .‘0 ,,\w
(A% Compg%é‘the area raho of a sampling tube giVen the outside diametgr ol 100mn§and 05+
X m&d&cilameter =~94mm In) t types Q{g&l can thls;tlube be us\ or samp
Q 2 a. Explﬁm factoréaﬁ'ectmg céjznpactlon

‘\ '\f,‘-"sv' “}x "x e ;
Wnte a notg? \an methodsgof bonng a o’ ‘“‘* oF
¢33 The followmg are the:“results of §aridard comphctlon test»perfonned Qn’ a sampl%of 10
> soil: - ::wl L '3 ;‘-A‘w ““3 M{/:\L 4,:‘(» bg’
wel‘ contqu,"‘“% 2‘\0‘ 1%\‘7 }&; _26 - 2)5
Bﬁlk density, gm/cc ({;‘,77 ¥R 21 \/\2 13 %\2.1 3

Prot compagtion curvg‘\and obta%\naxmung@ry density>and optm%n‘n moisture
~ content. (Sné’iculate s water com@f necessaﬁg'\t% completely saturateg‘tvhe sample at its
maxn;gum densﬂy,hssummg n§¢hange m\thé volume.é%’ake G=
Q3 a. Wng“are dlfferezxt types of s,éd su'uctureat(?v”l!nch camgk(:ur inna Descnbe inbrief. 05
< b l;{f&v would y&u determ%b%e ave b<5penneab ofa smL\ sit consisting of 05
ﬁumber oﬁ@yers Discyss in detalwlth neat ﬁgram f\?‘
" The w bleina ge\rlam depof(ii?of soil is qf'é depth of 2m below the ground surface. 10
The §p trata ca;léxst of clay\t'gp toa deptlgi"af 4m fro e ground surface and below
whﬂ,‘h lies sand; The clay-stratum i 1s ted above the water table. Given Clay
stratum: w {30%, =372; Sandgxstratum 26%, G = 2.64. Determine and
: \’ “construct-Pressure dx\smbutlon dlggram of tg]kl pressure, pore water pressure and
effectxv@ pressure Qt"a depth ofv83’n below th;‘ground surface. Also determine change
p in tmye’ffecnve (g{essure if tbe‘%vater tablqys ‘brought down to a level of 4m below the

. ‘.'_\fj ¥ grsl}lnd surfagg\by pumpu;g
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Paper / Subject Code: 31823/ Geotechnqi’i‘)glcal Edgineerxnésf

;:’”“’4 \5,35‘ ,ﬁ‘\x::t’
o & N
L %v m- :
Q.4 a. What are the various factors that affect,&‘efﬁcxent pfpermeablgiﬁ Discuss,
b. The minimum and maximum dry @}suy of M were, fﬁund to be.f‘l 50 and.'o’
1.70gm/cc. Calculate the dry deng@ correquri?}}ng to relatﬁ’e densmeé‘iof 50% an&
75% % Qﬁ%‘f o w0
¢. A pumping test was camegﬁﬁlt in mﬁconfmeck aquifer ou‘fj to determf@e the
coefficient of permeablhty&f soil at azgné which w@‘ selected {a} the constriictlon of
an earth dam. The obseréaﬁon we s:%vere estabﬁ?s/\hed at dlsmn”ce of 3 and"6 m ﬁom"
the test well. The folkg%ng data obtamed‘“‘ :«‘w (4\} ,\“\E&’"
Depth of water tab:l:é?’= 16m, @ arge uggbr steady g‘&dmon —%le’»/rmn,gﬁraw
down at outer wgt}*— 0.5m, d:;gﬁ'@v down atjiher well =(1.5m. Draw #/neat d1a a}n and
determine thegéoefﬁcxent fjﬁermeablhﬁ of the sqtf’ ' i \K
Q.5 a. Define See@"g’e and D}setiarge Velo@y Dete Q & the coefﬁc‘ient of pengnyabﬂxty (x v
m/day) of KA 2 soil sample’ 6em in eter and}5cm in height The @aﬁieter of st
pipe i m. The t§ results QW head of\?éter beforﬂéfhe start of&‘est as 459m ‘and
fmqﬁ}:ead after%mmutes of(é@mmencenabnt of test ‘@Ocm ¢ §€“ N ;
b. A‘Sand depostfbonsmts Gﬁ?\vo Iayersﬁﬁ"he top lay,ér is 2. Sm-tback with k‘ﬁk densny,» )
S 47 gm/cqiadd the bomgﬁ] layer i 3~»5m thick “hh’l saturated’ density 2 06 gm/cc. me
“ water talzl;e is 3.5m ,fmm the supthce and the;%ane of capg}ary samra@en is Im al:g\hfve
the tér table. D{‘é%v the dia, (%,éﬁm shomqg“rﬁe vanatm‘ff of total at;:ess neutrs { stress :
an(L‘ fective s & 5?‘“ &
a. at are the.purposes %f&ate mvestg‘a?ﬁon A sqm%fe of claz‘%has liquid @?n of 62%3,{ 10
x,and plasqg@y index 3%@& (a) Whatis'the statqgi‘consnste@y of the soilif the soil haﬁ‘
4&' its naw(ﬁl water cqment of 34‘V %) Calculg/{é the shrmléage limit 1f fﬁ"e void ratib of
the s@rple at the:$hrinkage l;gmt is 0.70, Assume G =270 : - N
3 An‘*iilr-drled s@sample w&ghmg 25,k§"’ was sxeyé&\}‘ ina labgfat“ory The fesu sults are 10
Benbelowdy” & o T
ISsigvesize (2.0 @;s 600 ‘425;1 212y | 150p<[>75u | Pan
MaQs’:ﬁéwjned gm)“@ 0 2.020 351Q:‘{ - 7530 [<B150 | 28 IQ‘Y 900 80
Draw,?the gram,g:@ dastnbu,__;on curve @d dete h coefﬁcwgb of curvature and
ce&fﬁclcnt of mﬁformlty ,\%J‘» i

ﬁ}“}
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(3 Hours) [ Total Marks: 80

i. Q.No. | is compulsory
ii. Attempt any 3 out of remaining 5
iii. Support all theory and numerical with neat sketch

Solve any four 4 : (20 M)
Compare various modes of transportation on basis of operating speed, initial cost,
operating cost and suitability.

Explain the classification of highways.

Discuss on O&D study. , -

Compare rigid and flexible pavement on basis of material used, flexural strength,
suitability and cross-section.

Write note on use of Geosynthetics in highways.

Explain rigid pavement failures.

Enlist factors affecting safe stopping distance. Also, on a highway, due to fog, only 20 (08 M)
meters of road was visible. Find the speed to be permitted for the vehicles to avoid
accidents if reaction time is 2 sec and f=0.13. : '
Discuss on Structural and Functional evaluation of pavements along with the list of (06 M)
equipment’s used. '
Explain conflict points and its types. Also enlist measures to reduce conflict points on (06 M)
roads.
i.  Explain the function of sleepers. : (08 M)
ii.  What is equilibrium Cant value of 2° curve on a B.G track if 15, 10, 5 and 2 trains
are running at 50, 60, 70 and 80 kmph respectively.
Explain the concept of PCU and also discuss the factors affecting PCU. (06 M)
What is Vehicle damage factor? Also find msa for construction of new two-lane bypass (06 M)
having initial traffic 400 cvpd in both directions. Rate of growth is 7.5 %, VDF is 2.5,
CBR is 4 %, construction period is 2 years & ‘n” is 15 years.

Design a rigid pavement for wheel load of 7000 kg, tyre pressure 7.5 kg/em?, spacing (08 M)
between longitudinal joints is 3.75 m & spacing between contraction joints is 4.2 m. Take
E=3x10°kg/cm? n=0.15,e=1x 10,k =30 kg/cm?, flexural strength = 45 kg/em®.

Assume Cx =Cy=1.1 :

Thickness (cm) | 22 24 26 30
Temp. Difference | 14.8 15.6 16.2 16.8
FOS=1.1t0 1.2,

If the ruling gradient on a stretch of road is 6 % & radius of curve is 60 m, find the grade (06 M)
compensation to be given & the compensated gradient.
Discuss procedure of construction of flexible pavement. (06 M)

12671 i Page1lof2
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Paper / Subject Code: 31824 / Transpotation Engineering

Enlist desirable properties of pavement materials and discuss any 1 test on aggregate in (0%
detail.
Draw a layout of an airpert with all its components and also find the increase in runway (06 M.
length if the airport is shifted from a location of 150 meters R.L to 400 meters R.L.
Compare different types of road signs and draw 3 examples of each. (06 M)
Find Median & Modal Speed for the following data. Also determine the design speed, (08 M)
upper limit & lower limit speed for the following:
Speed Range Frequency (qi) | Speed Range Frequency (qi)
0-5 0 25-30 21
5-10 3 30-35 16
10-15 8 35-40 12
15-20 13 40-45 5
[ 20-25 19 45-50 0
The radius of curve is 100 m & design speed is 50 kmph. Assume f = 0.15. Calculate (06 M)

superelevation, if full friction is assumed. Also find ‘f* if no superelevation is provided.
Deflection values are found on summer mid-day having test temperature as 42°C. find (06 M)

ARIIENMFEARFFTAAIIAFRTNRIFARISNNFRASQ

characteristic deflection for the following data. Also apply the corrections. Assume oy
moisture correction factor as 1.1.
Initial Intermediate Final D (mm)
0 L § 39 1.22
8 42 43 1.30
0 46 49 1:19
3 3k e 3 35 K oK ok ok K
—
L
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Paper / Subject Code: 31826 / Department Optional Course-I: Building Services & Repairs

o ce (1) o

Som~ Y- CB5-Reg

(BHOURS) [Total Marks 80]

PLEASE NOTE:

1. Question no 1 is compulsory. ;

2. Attempt any three questions out of remaining questlon
3. Figures to the right indicate full marks.

4. Tllustrate answer with proper sketches.

Q1

Q2

Q3

Q4

Q5

Q6

a)

a)

b)

12536

Attempt any four of the following

Explain the working principle of lifts

Write a note on Water meter.

What is a Three-Phase Power and Its Features?

Explain Rapid Chloride Penetration Test (RCPT).

What is Polymer modified mortar? Explain its application in repair.
What are the safety measure to be taken on the construction sites?

Explain in detail HVAC system with its working principle, types and
apphcatlons
Explain in detail Earthing with its working pr1n01ple types and
applications.

Explain with neat sketches: i) Septic Tank ii) Column jacketing
Explain in detail causes of deterioration of concrete.

Write a note on: i) Moisture barrier systems i) Manhole
Explain in detail temporary support structures with respect to their
types and applications.

Attempt any four of the following
Differentiate between Lifts and Elevators.
Explain in detail types of wires.

Explain in detail types of pipes

~What is grouting? Write its application in repair.

Write a note on UPV Test

Explain the procedure to conduct condition survey of a building.
Explain in detail Tendering process for construction projects.

‘What are the measures to protect reinforcement from corrosion?

Define visual task and explain factors affecting visual task

ﬁ***********END********'}:**
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Corrected words are marked with Bold
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Paper / Subject Code: 31831 / Department Optional Course-I: Advanced Concrete Technology
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Time: 3Hrs

N.B.:

Q.1.

O o

m o

o
W
>

13909

(e (R) Higve—
S@W\;L CQcs- (leﬂ, /

Max. Marks: 80

(1) Question No.1 is compulsory

(2) Attempt any three from the remaining
(3) Draw neat sketches wherever essential
(4) Write answers in legible handwriting
(5) Assume suitable data if required

Solve any four out of five 5 Marks Each

Explain importance of water/cement ratio of concrete.

What is workability of concrete? Explain any four factors affecting
workability.

Explain light weight concrete.

List out laboratory tests of cement. Explain any one of them.

Why curing is required for fresh concrete? List out various methods of
curing.

Solve any four out of six 5 Marks Each

Explain Vacuum concrete.
Explain what sea water attack on concrete is.

What is Fiber Reinforcement concrete? List out any 4 types of fibers used in
concrete.
What is self-compacted concrete? Explain advantages of SCC.

What are advantages of FRC?

Write short note on ACI Method of Concrete Mix Design.

Solve any two out of three 10 Marks Each
Explain step wise procedure of Concrete Mix Design by IS 10262 Method.
Write note on Types their uses of cement. (any 6)

Explain difference between Nominal Mix & Design Mix.

Solve any two out of three 10 Marks Each
What is durability? Explain factors affecting on durability of concrete.
Explain difference between Accelerators and Retarders.

Explain Difference between Grouting admixtures and Bonding Admixtures.
Solve any four out of six 5 Marks Each
What is NDT of concrete? What are the \;arious methods of NDT?

Explain Windsor probe test of NDT.
Explain Ground penetration Radar test of NDT.
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What is quality control of concrete?

Explain acceptance criteria of concrete cubes for compressive strength.
Explain concrete from Industrial Waste material.

Solve any two out of three 10 Marks Each

Explain Hot weather concreting and precautions taken during Hot weather
concreting

Explain Cold weather concreting and precautions taken during Cold weather
concreting

Design concrete mix of M25 grade by using IS 10262 -2009, following data.

. Type of cement - OPC

- Max. Nominal size of C.A. -20 mm (Angular)

. Min. Cement content- 320 Kg/Cum

. Max. cement content - 450Kg/Cum

. Max. W/C Ratio - 0.55

. Workability -75 mm slump. & 0.8 C.F.

. Exposure condition - Mild

. Admixture - Not recommended

9. Sp. Gravity of cement - 3.15

10. Sp. Gravity of C.A. - 2.68

11. Sp. Gravity of F.A. - 2.70

12. Fine aggregates confirming from Zone -I (IS :383)
13. Standard Deviation for M- 25 is 4.0

14. Ratio of fine aggregate to total aggregates is 0.40

0 ~3 N DW=

Solve any two out of three 10 Marks Each

Explain procedure and importance to determine soundness of cement. Draw
neat and labeled sketches of apparatus used to measure soundness.

Explain zones of fine aggregate and their importance in mix design. Write a
note on gradation of aggregate with relevant curves

Write a note on high performance concrete w r t requirements,
characteristics, merits etc.

Table 2 Maximunt Water Content per Cubic

h&etneoft:omcremefbrzﬂbmnnnal
Maximurn Size of Aggregate
(Clauses 4.2, A'S andd B-5)

51

Mo,

(1)

Mominal DMlaxioron BEnximurm Waater
Size of Aggregate Content *?

LT g
. K2y 3>

i
iy

i)

o 208
L. 20 I86
A0 165

NOT‘F‘ e These gquantities of mixing water anc for vse in
computing cemnentitious material contents for trial barches.

P Water Jeontent corresponding 10 saturated surface dry
BRBTOREATE.
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