IR@AIKTC-KRRC

Notes:

aiktcdspace.or?

(FEHS«WV\F.\_J_‘-T\ —CRRL3 — Cl\n’, ot ﬂ}/,’}— |
e il Q. P. Code: 13807 '
(3 Hours) Max Marks=80

(a) Q. No. 1 is compulsory. Answer any 3 of the remaining questions.

(b) Assume suitable data, wherever necessary.

[$S]

(a)

(b)

(c)

(d)

(e)

(a)

(b)

Answer any 4.

Determine the factor of safety with respect to cohesion for a submerged
embankment 20 m high and having a slope of 60". The properties of soil are ¢
=20°, ¢ = 40 kN/m? and Y = 19,kN/m’. Tay]or‘s stability number Sn = 0.097.
Compare Rankine’s theory of lateral earth pressure to Coulomb’s theory of
lateral earth pressure.

Find the safe bearing capacity for a __circuiar- foundation of diameter 2.5 m rested
at a depth of 2.0:m below the ground level in a iof flaving ¢ = 8 kN/m? and Y’ =
19 kN/m® using 'Ferzaghi’s method. Take F.O.S. =73, Ni =372, Ng = 22.5 and
Ny = 19¢R

What are the conditions where a pile foundation is more stitable than a shallow
foundation? -

With thr help of neat sketches, explain ~projection. condition and ditch

condition,

A 10 m high eut has been made at an angle of 38° to the horizontal. A possible
circular failure surfﬁce has a radius olf 22 m and is passing through the toe of
the cut slope and through & point,5 m away. on the top ground from the edge of
the cut. The weight of the f‘aiiuré mass is 1500 kN and its centre of gravity is at
a distance 10 m from the centre of the failure circle. The properties of soil are ¢
=40 kN/m?%, ¢ =18%and Y = 20 kN/m®. Determine factor of safety that would
be available on the said failure surface for the cut. Use friction circle method.
Determine the active earth pressure on the retaining wall shown in Fig. 1. Take
Yw =10 kN/m’.
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¢ = 36°
Y =18 kN/m?

2.5m

$ =139
T, = 19 kN/m?

3. (a) With the help of neat sketch, -explam Culmanp’s Graphical Method in detail.
How can this method:be extended to/includethe etfect of uniform surcharge or

live load applied to the backfill? 10
(b) Check the stability-ef theceantilever-retaining wall shown in Fig. 2. The
allowable bearing capacity of the soil-is-500 kIN/m®. Othet’properties of the soil

arc as follows: ¢ = 36°, Y= 1& kN/mt and | 5=25% 10

T r )

2.3m

Turn Over

EDS5S5FFEDBF4301E749ECBB87DEF28DC7



IR@AIKTC-KRRC

4,

5.

(a)

(b)

(a)

(b)

(a)
(b)
(¢)
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A chimney with a rigid base 2.5 m square footing is placed at a depth of 1.2 m
below the ground level. The soil is clay with ¢ = 30 kN/m? and unit weight of
19.7 kN/m®. The weight of the chimney is 100 kN and it has a resultant wind
load of 25 kN acting at a height of 1.2 m above the ground level acting parallel
to both of the sides. Determine the factor of safety with respect to bearing
capacity using Vesic’s theory.

What are the limitations of plate load test?

Explain in detail the effect of water table on ultimate bearing capacity of

shallow foundations.

A pile of 450 mm diameter and-10:5 m length is driven in a deposit having
deposit having ¢ = O, ¢o= 30 ¥ & 16:5 kKN/m® and Y = 18.5 kN/m’.
Considering criticdl depth fo'be 15 times the'diaieter of the pile, Nq = 35, k =
.2 and & =209 calculate'the gafe foad that the pile can carry if the water table
is located ata.depth 0f 2.5 m from thesground fevel. Assume FOS = 2.
An opencut:12 m deepis fo be suﬁported by 3 struts locatéd at depths 1 m, 4 m
and 9 m from the top of the cutin a soil whose profile from the top of the cut is
as follows: 0 m to 2HR ¢l 110 kKN/mZ ¥y = 17 kN/m3; 2ZmtoSm:c=230
kN/m?, ¥=+19 kN/m® and 5 m fo 12 m: ¢ =350 kKN/m%, ¥ =20 kN/m°. Find the
forces inthe struts if their centre’to eentre spacing along the length of the cut is
2.5m.

Write a short note onifperfect ditch conduit:
What are the advantages of reinforeed earth structures?
With the help of a neat sketch, explain in detail the design considerations for

mechanically stabilized earth structures.
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Q. P. Code: 25406
Time: 4 Hours Marks: 80

N.B. 1 Question No. 1 is compulsory attempt Three from remaining questions
2 Use of IS 800 and steel table is permitted

3 Assume data if required and justify same

A truss as shown in fig. is used for an industrial shed situated in Pune. The truss is covered with Gl 32
sheet. Calculate panel point dead load, live load and wind load. Design the members LolL1, LoU1 and
U1L1 and draw the design details Assume K1 =1, K2 =0.98,(Cpe - Cpi)=-0.8
l
I
32

The flocring system of an industrial shed'is planned as'shewn in fig Design Beam SB1 And MB1 And a
beam to beam connection between thenrwith top flange of beam at same leve! . Use ISMB section to
design beam assuming-beam to be laterally supported throughout..For following data

Thickness of slab - 150mm

Thickness of wall 230mm

Height of parapet wall 1m

live load -2.1 kN/m?

Unit weight of concfete-and wall 25kN/m”and 20kN/m° resp-

L4 3M 3'm
NI
SB1
4.5m
[ [ |
(| v 1
MEL

Design a built up column Sm long to carry a factored axial compressive load of 1100kN. The column is 12
restrained in position but not in direction at both ends. Design the column with connecting system as
battens with bolted connection Use channels back to back .Use steel of grade Fe410

Discuss various failure modes of compression member
A column ISHB 350 at 661.2 N/m subjected to a compressive factored load of 1800kN. Design suitable 12
bolted gusseted base. The base rests on M15 grade concrete pedestal. Use 24mm diameter bolts of
grade 4.6 for making the connection between gusset plate and column flanges.

Explain 1)Shear Lag Effect 2) Block Shear Failure

Draw stress distribution diagram for plastic, compart semi compact and slender section

C624DB4CO1F29DB656CDAE6GDO T AYIAE | TURN OVER
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b Determine the design bending strength of ISLB 350 at 486 N/m considering the beam
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to beam a) Laterally supported b) Laterally unsupported. Design shear force V is less
than the design shear strength. The unsupported length of the beam is 3.0m. Assume

steel is grade Fe 415

: Design a bracket connection using 4.6 black bolt of suitable size to transmit a factored load of 135kN
to the flange of a column ISHB225 The load eccentricity is 200 mm measured from the column axis

135KN

200mm_ <,

B Explain web buckling andweb crippling

Design a welded platé girder 24 m inspan and-faterallyirestraingd throughteutdthas to support a

13
10
12mm thick bracket
plate
5]
16

uniform load of 100€N/m throughout-the Span exdlusive oF selfweight .Designdhe girder without
intermediate transverse stiffeners. The steell forjthe flange and:web plates isofgrade Fe 410 Design

the cross section ,thesend load bearing stiffener and cennections

C624DBACOIF29DB656CD4E6DO I A9YAE]
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(3 hours)

Max. Marks:

Question no.1 is compulsory
Solve any 3 questions out of remaining
Assume data wherever necessary and clearly mention the assumptions made.

Draw neat figures as required.

Answer any 4 of the following.

Write a short note on type of flow in open channel

Explain "S" curve in detail with neat sketches.

Explain Momentum Thickness and Energy Thickness.

Write a note on Boundary Layer Separation. State its control measures.
Write a short note on Aerofoil.

Derive equation for Boundary Layer-thickness, Local Coefficient of Drag
for the given velocity profile :

u - 2 ¥ Y 2

5 =26)-(3)
A cylinder whose axis is perpendicularto the stream ofair having a velocity
of 22 m/s, rotates’at:310 r.pim. The cylinder.is 2 m in diameter and 10 m
long. Find : (i).the eirculation(ii) thearetical lift force perunit length. (iii)
position of stagnation peints, and (iv) the actual lift, drag and direction of
resultant force. Take density of air 1,24 kg/m’. Foractual dragiand lift take
Cr=3.4, Gp.=0.65 and ua/U =157

A rectangular-channel 5.5-m wide and 1.25m-deep has a slope-af | in1000
and is lined'with good rubble masonry for which-Manning's n =0.017. It is
desired to increase the discharge to maximum by changing the ehannel slope
or form of se€tion. The dimensions of the section may-be clianged but the
channel must contain the sameramount of lining. Compute the new
dimensions andprobable increase in discharge.

In a rectangular channel 3.5 m wide laid at a slope 0f 0.0036, uniform flow
occurs at a depth of 2 m/ find how high the hump be.raised without causing
afflux? If the upstream depth of flow isito raised'to 2.5 m, what should be
the height of the hump? take n=0.013

Design an irrigation channel by Lacey’s theory for the following data

Full supply Discharge : 14 m*/s

Silt Factor : 1.0

Side Slope : Y21 1 (H:V)

N =0.0225

Bed slope 1 in 5000

Explain the Kennedy’'s theory in detail and write down the drawbacks in
Kennedy’s theory.

Page 1of 2
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Derive dynamic equation for gradually varied flow fora rectangular channel.
Also state assumptions made for the same
Show that the head loss in a hydraulic jump formed in a rectangular channel
may be expressed as

AE = (Vi-V2)¥/2g(V1+V2)
The normal depth of water in a rectangular channel is 1.5 m wide. is | m.
The bed slope of the channel is 0.0006 and N = 0.012. Find critical depth.
Atacertain section of the same channel the depth is 0.92 m while at a second
section the depth is 0.86 m. Find distance between the two sections. Also
find whether the section is located downstream or upstream w. r. to the first
section.
Derive the equation for most economical section of circular channel.

Page 2 of 2
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1. Q.No. 1 is compulsory

2. Attempt any three questions from remaining five questions.
3. Assume any data suitably if not given and state it clearly
Q.No.1. (a) Classify the road as per modified Nagpur Road Plan. [5]
(b) What are the various requirements of an ideal highway alignment. |5]
(¢) Explain Various Types of Parking. 15]
(d) Explain various test on Bitumen. Explain-any one. |5]
Q.NO.2 (a) Calculate the safe stopping sightidistance for design.speed of 50 kmph for (7]
(i) two way traffic on atwo lane road (i1) two way traffic on asingle lane road.
(b) Derive the expression for.extrawidening of pavement on herizontal curves. 171
(c) Explain various types of Rotary Intersection with neat sketches, [6]

Q.No.3. (a) The following data were obtained from spot speed studies carried-out al a city road

during a certainrperiod of time. Suggest (i) Lower speed limit (1) Upper speed limit

aiktcdspace.org
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(b)Explain various types of Conflict. Draw the neat sketches ofvarious traffic signs. [10]

Q.No.4.(a)Explain the various steps involved in design of Rigid Pavement as perIRC:58:2011

[10]

(b) A two- lane two- way carriageway carries a traffic of 2500 cvpd. The rate of
growth of traffic is 7.5% per annum. The design life is 15 years. The vehicle damage
factor is 3. The CBR value of soil is 5%. Design the Flexible pavement and draw
the neat sketch of cross section of flexible pavement. Refer Table No.1. [10]

TURN OVER
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(iii) Speed to check geometric design element. [10]
speed | 05 [5-10 | 10153 | 15-20 | 20-25 | 25-30,,30:35 35la0 || 40-50 =2P50-60 | 60-70 | >70
Range

.| kmph
No. Of 45 | 230 | 375 500 680 525 430 290 110 25 8 2 '
Vehicles | |
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Q.No.5. (a) Explain typical tlexible pavement failure with neat sketches. [10]

(b) Design size and spacing of dowel bar at the expansion joints a C.C. Pavement
thickness 25 em with radius of relative stiffness 80 em. for 4 design load of 5000 kg.

Assume load capacity of the dowel system as 40% of the design wheel load. Joint
width is 2.0 em, pt:mnxSlble shear stress and flexural stresses in dowel bar are 1000
kg/em® and 1400 kg/cm’ respectively and permissible bearing stress in C.C. is 100

i\urm {10
Q.No.6 (a) Write short notes on pavement evaluation. {5]
b) Explain Hill Roads. 5]
(¢) Explain various types of bearingin bridges. [5]

(d) What are assumption for Econoniical span of bridge.

Table 1.

.| Cumulative Traffic | Total Pavement ! PAVEMENT COMPOSITION - |
.‘ (msa) ‘ (I;::l:;{ness J Bituminous Surfacing : I Granular Base and Sub- base (mm) p
| | IR Y i
[ 10 660 | 40 20 o]

20 | 680 | 40 [N Base= 2S0rmm |

30 1 710 | 40 | 120NN

50 i 730 | 40 1 140 { b Basg=300 ‘

100 | 2450 ! 50 150 | |

150 | 770 | 50 170 B £ \
ohe o sk ok sk o ofe ok ok ok
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(Three Hours) 80 Marks

Question No. 1 is compulsory.

Attempt any three question from remaining five question.
Assume any suitable data where ever required.

Figures to the right indicate full marks.

Solve the following.

What is the necessity of water supply schemes?
Write Physical and chemical characteristics of water.
Draw a diagram of rapid sand filter.

Explain different sources of solid waste.

What are the various types of intake structure? Explain with sketches
1. Reservoir intake
2. River intake

Explain water distribution networks with diagram.

Design 5 slow sand filter bedsfrom the following data for the water works of a town
of population 75000

Per capita demand = 135 lit/day/capita

Rate of filtration = 210 lithout/m”

Assume maximum demand as 1.5 times the average demand. Qut of five units, one
is to be kept as stand by and used while repairing other units,

What do youwmean by treatment of water? What are the objectives of treatment of
water? Draw flow chart of aeity water supply scheme with rapid sand filter.

Explain various population forecasting methods in brief.
Write a note on taste & odour removal.
Explain break point of chlorination.

Compare ion exchange and lime soda process of water softing.

Explain principle of sedimentation.

Define leachate. How leachate is formed and controlled in the landfill site? Explain
with neat sketch.

Write short note on (any four)
Characteristics of Hazardous waste

Water borne diseases

Tube settler

Fixtures & fitting of Building water supply
Jar test

ESE62E0555449C8D0ODS00FBSA9CC4EQN7
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1. Q.1 is compulsory
2. Attempt any three question out of remaining five

3. Assume suitable data if required

Q.1  Write short notes on 20
(A) Derive the expression for development length and explain anchorage bond
(B) Explain under reinforced. balanced and over reinforced rectangular section also
draw strain and stress diagram for singly reinforced rectangular section.
(C) Draw stress-strain curve diagram for concrete and steel
(D) differentiate between pre-tensioning and post-tensioning

Q.2 (a) Find the moment of resistance of the R-€.-C, beam of size 450 mm x 750 mm 10
over all depth is reinforced withi8\bars of 20 mm' diameter on tension side at
effective cover of 35 mm,  Use eoncreté grade as M25/and sieel as Fed15. Also
write what are the major defeets of the Maodular ratio method.
(b) Determine the moment of resistance 6f the beam whose section 1§ 300 x 600 mm 10
and reinforced with 2'bars of 17 mm diameter tor steel at top-and 6 bars of 20 mm
dia. mild steel bars at bottom. Take ‘effective cover as 50mm for tension and
compression steels: Use M15 grade of concrete. What'superimposed Ibad this beam
can carry if its effective’span is 8 m and is simply.supported at its end.

Q.3 (a) Determine the moment of resistance of the T-beam use following data: by= 1050 12
mm, Dr= 120 mm, by, = 300 mm, cover= 50 mm, d = 450mm and & = 1900 mm>
Use M 20 and Fe 415.
(b) Design the shear reinforcement in a cantilever beam '250mm wide. 450mm 08
effective depth carrying a u.d.] of 30 KN/m. The span of beam is 3.5m. The beam
has main tension steel of 8 nos. Bar 12 mm dia Use M 20 /Fe 415. Value of

permissible shear stress are given in table below,

P(JOA.,/bd | <015 |‘n.25 J 0.5 jo.75 ‘ .00 [1.25 [15 l 1.75 |
o )'{).18 0.2 | 0.3 | 0.35 ’ 039 [0.42 ; 0.45 ’ 047 |
L | | ,,,J

page 1of 2
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Q.4 (a) Design a one way cantilever slab having width of 230mm aver a length of dm. 10
to support a live load of 3kN/m?, Adopt M20 concrete and Fe 415 steel.
(b) A short column ofsquare section is to be designed to carry an axial load of 10
1025KN design the column, permissible stresses in cancrete and steel are SMPu and

130MPa respectively.

Q.5 Design a rectangular isolated sloped footing for a column of size 300 ~ 750 mim
carrving an axial Joad of 1750 kN. The safe bearing capacity of the soil at the site is
200 kN/m2. The materials used are M15 and Fe415. 11
{bjJA rectangular concrete beam of ¢/s 250mm*350mm is prestressed by means of 10
13 wires of 6mm diameter located 60mm frgm the bottom of the beam and S wires
of dia. 8mm 50mm top. Assuming prestress-in steel as 1000N/mm". Calculate the
stresses at the extreme fibres of the mid/sparrsection. when the beam is supporting

its own weight over a span of Sm'and,a n.ddof SKN/m 1simiposed.

[#73

Q.6 (a) A prestressed concretétbeant of size 300mm ¥ S00mmispresiressed with wires i
(area 320mm") locafed at-a constani eecentriciny=af, 50mm and catgying an initial
stress of 1100N/mm" cihe span-of-beamig| 9m. Qalculatethe perceitage loss of

stress in wires if (i) the beam is fpretensioned (ii) the beam/i§-post tenstoned. Usc the

li

following data: Es =210 KN/mm and Ee= 35 KN/mmyrelasation of'stec] stress =
5% of initial streSs: shrinkage of concrete = 30010~ for pretensioning.and 2007 1
® for post-tensioning, Creep coefficient = 1.6. slip at anchorage= 1mm

frictional co-efficient for wave effect= (.00 15/m

h

(b)Explain in detail pressure line theory in prestressed conerete:

o ok ok e o ok ok ok ok oK ok 3K ok ok ok K oK
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