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W 3 e Question paper specific instructions SR 435,200
v w3 & foy fafdee @y

i. This paper is divided into two Sections, Section-A and Section-B.

Y 39T or Wel ¥ fawiforg &, we-A ik ©s-B

ii. Each Section contains four (4) questions.

TAh Es § TR U B |

iii. Candidate has to attempt five questions in all.

qdemeft &1 g g b1 SO} forEAr 2

iv. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

99 E&IT 1 3R 5 A 8 iR A9 gl # @ fhdl I &1 SR o & yRe ws o
U Y99 BT 8T BT B |

V. Word limit in questions, where specified, should be adhered to.

geAl ¥ weg v, el fafafde 2, @1 srgeRer fear s =Ry |

vi. The number of marks carried by a question/part is indicated against it.

U®d g /91T B forg g 3 Swe amn Ry g §

Vii. Questions are printed in English & Hindi languages. In case of any ambiguity in

translation of any question, English version shall be treated as final.
uede e f2= iR fUsh ST wwrelt # vur ¥ yeel & s ¥ 6w
& Reafr # 33l |¥avr &1 & aifsad /1 Srg |
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Section-A (Ei'é"-A)

Q 1: Write answers of the following questions

1(a)

1(b)

1(c)

1(d)

1(e)

frfeRed wat & ST forRay

What are the different forces acting in a moving fluid? Also discuss different
similarity model laws used to study the dynamic similarity of a prototype.

TR 29 § B R 99 o1 R @ &2 Weiersy $ siie SHHE B g HA
¥ Ry ST fru o et Rt ST Aied S W H == B

How are the various types of loads estimated for the design of roof truss?

o4 ¥ gftiar F RoTe ¥ Rie Rt UeR 3 1R &1 S Y T S 87

When does cavitation occur in a pump and what are its harmful effects? How is
the available net positive suction head defined and used in the analysis of
cavitation?

mﬁﬁwmﬁ%ﬁw%aﬁmmw%ﬁﬁﬁ%ﬁﬁwﬁm
Je uififed TaTres @i Ha uRviid 3R Iui fsar S 82

Liquid limit (LL) and plastic limit (PL) tests were carried out on a soil sample as
per Indian Standard method. The values were 60% and 36% respectively for LL
and PL. What is the type of soil based on the above test data as per Indian
Standard Classification System? Justify your answer.

AR T UG ¥ ER g & T W aXd YT (e SR @i WA [diew)
atefor U 7T wETTE IR UTUe & T e HH: 60% IR 36% A1 HRAT A 60l
UTTER F HHR TR TAEUN 3T & MUR W Y BT WebR 41 §7 SATI TaTa P
e arferd A1

How the average permeability of a soil deposit consisting of a number of layers is
determined?

% Il areh gt & e Y S TR e FRuffed @ ol 82

(8)

(8)

(8)

(8)

(8)



Q2:

2(a)

2(b)
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Write answers of the following questions

fforRaT oY & STv forRaw

A rectangular bar of 30 mm x 60 mm cross-section and 200 mm length is

(10)
restrained from expansion along its 30 mm x 200 mm sides by surrounding
material. Find the change in dimensions and volume when a compressive force of

180 kN acts in axial direction. E = 2x 105 MPa; v=0.3

30 foix 60 FrispTa-JaRraiR 200 feft ST &1 U@ SATER IR THUE & g
&R1 30 i 200 firft ueff & Try fawaR @ Jw g mar &1 99 180 kN @1 dfeHss
3ieftar formm & o a7 @ S 3R Smaa # uRad= §1d BTN E = 2x 105 MPa: v =
03

A continuous beam ABC consists of two spans AB and BC of length 15-50 mand ~ (15)
11-50 m respectively. The span AB carries a UDL of 28 kN/m and span BC

carries a point load of 100 kN at 8 m from support B. El is constant for both the

span. The end supports A and C are fixed, while support B is simply supported.
Determine the support moments and reactions. And also draw the shear force and

bending moment diagrams.

U% dd SHTSRA J $HHR: 15-50 HeR 3R 11-50 Hiex darg & o Wawe ok -t 81
&1 W AB # 28 kN/m @1 UDL BT & 3R W BC & T2 B & 8 TexwR 100 kN &1 UEe
dIS AT & | Bl Q1 W & forg FRR 31 Tewure ¢ ok & fbes &, wiafs wuaré off Frawt
TUIE 3 ¢ 1 Fne & SR ufafdanedt w1 Fufor w31 siR e we 3R d@7 st
3T 1t §91G |
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2(¢c) A propped cantilever beam is shown in Figure 1. Analyze it using the stiffness matrix 15

method and find the reactions in the spring. Neglect axial deformation in the beam.

" Figure 1

fort 1 o uab Tt gan save St g T 81| FERar Afeaw fafd &1 Iugh w39 H
Tz &3 3R awa § wiafsarelt &1 uar @y i & sreftg faeuur &t I%em X

P
(&)
%/kﬁ 25
/2 ,@

@ E‘.ll
Q3: Write answers of the following questions
frrferRRae weit & ST forRag

3(a)  Soft saturated clay has a thickness of 6m. After one year, when the clay, (10)
consolidated by 50%, the observed settlement was to the tune of 10 cm. For an
identical clay and loading condition, what will be the magnitude of settlement at
the end of one year and five years if the thickness of the clay layer was 25 m ?

Y Gg Y ot fiers 6 T 31 U o & a1, 5a gt 50% gRT wRfed, g fRge
10 9t B 47 W UT| TH WO A 3R dgH & FRUfa & g, uer af ofik ug ad & ofd
H derad &1 gm0 &1 g afe g &1 wRa 31 Alers 25 diex i
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3(b) A prestressed concrete beam, 300x800 mm, is simply supported over an effective  (15)

span of 12 m. It is prestressed with a cable whose eccentricity varies linearly from
50 mm at the supports to 250 mm at (3) span points from either support. Effective
prestress in the cable is 900 kN. Determine, Net deflection due to prestress and
self-weight Central concentrated load required to cause a maximum downward
deflection of (Span /400) Use M40 grade concrete. Derive only the expressions
for deflections due to prestress. E=5000 Density of concrete = 25 kN/m?.
U URES dabie €17, 300 x 800 Al Faq 12 Hiex &1yt srafdy & Wil ) 05w
mﬁwmm%mmmmommmaﬁmm%
3R et ot g @ 3 W fagst w 250 fireft o @t 2 el H gurdt fiew 900 kN
g1 3, 31 3R eH-To B HRY g AT sfiman 3 3 3R g a7
%mmw%ﬁu%@ﬁwm(mmom M40 I8 deble HT TN HY ) TR &
PR {3801 & forg Fae o sger #RTT1 E<5000 HDIC BT T = 25 kN/m?|

3(¢) A concrete pile 450 mm in diameter and 20 m long is driven through a system of (15)
layered cohesive soil. The top layer is 8 m thick and comprises of soft clay with
cohesion of 30 kN/m2 and adhesion factor of 0-90. The middle layer which is
medium stiff clay has a thickness of 6 m and undrained cohesion of 50 kN/m?2
with adhesion factor of 0-75. The bottom-most layer which is stiff strata extends
to a great depth with undrained cohesion of 105 kN/m2 and adhesion of 0-50.
Compute the ultimate and allowable capacity of pile if the factor of safety

assumed is 3-0. The water table is observed to be at ground level.

Waﬁ%v%oﬁ#rﬁwmah?zomaawhawfﬁ@aﬂwm%mmé
<IN ST &1 2 o 8 witeR 71t & 3R 338 30 kiv/m2 & T 3R 0-90 F o
BRD & Y AL Mie 2 A R4 S 7w HoR M R, I9a Hierd 6 few 2 ok
0-75 & 3T BRS & TTY 50 kN/mzﬁr&H%ﬁgamam%lmﬁaﬁmGha?sﬁ
g, 105 kN/mzﬁméﬁgmﬂmah?o-soé;mm%mwa@Waaﬁﬁﬁﬁ
%luﬁmwmws-omm%Maﬁamﬁsz&ﬁmﬁl
O TR S WR R Sy



Q4:

4(a)

4(b)

4(c)
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Write answers of the following questions

fr=rferRae st & S forRag

A hydraulic jump occurs in a horizontal rectangular channel, which is 1 m wide. (10)
The pre-jump depth is 5 cm and the post-jump depth is 20 cm. Assuming the

channel to be frictionless, estimate the discharge of water. If the friction is not

neglected, and the friction force is estimated to be 20 N over the jump-length,

U QA SABR A § U gESIid s gt 3, ot 1 Hex At A ¥ B @
B Bl TS 5 YR 3R Fa & 918 &1 TeRTE 20 Fdefer St 21 ¥ &) wefor <R
A §Q, U & Fde &1 S Ty afe aor & Itam 78 7 o € ok wfur w9
20 T BEART-IaTS W 811 BT A ¢,

A Pelton wheel turbine bucket deflects the water jet by an angle 0. Show that if (15)
friction losses are ignored, the maximum power will be developed when the

bucket speed is half of the jet speed. If friction on the bucket surface reduces the

relative velocity of the jet by 10% at the exit, find the ratio of the bucket speed

and jet speed for maximum power.

T Ueed I caisd gdbe UMl & Se @1 0 HIv J AT st 31 fxant % afy oor
Bl Bt I0g H1 St B, A Sifiimaw e e Refa gnft oe The # fy o # 1fy
@1 el g1t TS aTedt Y Wag W udur aeR e W S F we I H 10% I B
a1 g, i ifirpan fdd & for aredt Bt i &R S &t 1f &1 srguTa 719 FT

A 6 m long built-up column carries an axial compressive force and consists of 4 (15)
nos. ISMC 350 sections as shown in Figure 8. A lacing is provided in each of the

four planes. Explain the principle of design of lacing with the help of a neat

sketch.

/Lacmg
[ ........................ 5
| 1500 mm
-
1500 mm
Figure 2
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& 6 Hier 7 Ree-smaiay § ta sy Tifed o a1 § 3R 39 4 T 81d g1 ISMC
350 @EagTRE 8 & feam mar §1 IR RuE § @ ude ¥ ue AR oM @ 9t 7l
WS o ) gerar @ o 9% fewre & figia & gugmsul

I P
L ¥
| 1500 mm
3
F— Figure 2

Section-B (@3-B)

Q 5: Write answers of the following questions

frfarRad wat & SO forRay

S(a) What are the impurities in lime and how do they affect the cementing properties. (8)
T gl § SR 3w A on Y FE wifid d

5(b) What are the purposes of making frog in bricks during moulding? Explain with (8)
the help of neat sketches.

e F IR £ A g TR & 1 I &7 W X@IeA! &) Fergdl § qHASy|
5(c) How are aggregate classified based on particle size? What is bulking of sand? (8)
FU HHR F YR W YT B $a qiffepd a7 ST 82 SIE H1 @< A1 1 87

5(d) Explain the product of hydration of C3S and C2S. giving the relevant equation (8)
involving the reaction.

gg‘Tsamczs%mm%qmaﬁmaﬁﬁmmﬁrm@ﬁaﬁamﬁﬁﬁmm

5(e) Briefly explain the purpose and procedure for attrition test on stone. (8)

W R URYH e & I 3R Uiha1 31 949 # syl
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Q6: Write answers of the following questions

fer=rferRRae et & SR ferfRag

6(a) A wastewater treatment plant discharges 10 m*/sec of effluent having an ultimate  (10)
BOD of 45-0 mg/L into a river flowing at 10-0 m*/see. Just upstream from the
discharge point, the river water has an ultimate BOD of 4-0 mg/L. The
deoxygenation constant (ka) is 0-22/day. Answer the following:

(1) Assuming complete and instantaneous mixing, what would be the ultimate
BOD of the mixture of waste and river just downstream from the outfall?

(2) Assuming a constant cross-sectional area for the river equal to 60 m, what
ultimate BOD would you expect to find at a point 10-0 km downstream

T UMY Sfd IUIR TG 1-0 m?/H0R 81 areht 9! H 45-0 mg/L & 3ifaH BOD ardt 10
m?/sec mm%m%@wﬁﬁgﬂ%mﬁﬁ, T & U H 4-0 mg/L
F13ifem BOD B 1 3ifaiior fRRI (ka) 0-22/f3 § Fafef@a s

(1) guf 3R arep1fere Ao &t O gU, SrafRiy iR 7t & fiysror srsifam st @ g
S ST @ St A9 Ft ik g

(2) 60 HITX & SRR 41 & o T FRR IR-3r7urfig &3 A gT, 39 10-0 fpeft =
D3R U@ fig W A1 RS Gior &t Iwiig B

6(b) A community of 50,000 people uses a 12-ha landfill site that can be filled to an  (15)
average depth of 20 m. If the municipal solid waste is generated at the rate of 25
N per person per day, and its compacted unit weight in the fill is 8 kN/m?® and the
municipal solid waste to cover ratio is 4: 1, what is the anticipated useful life of

the landfill site?

50,000 AT &1 TP THGE 12-gaSibawize &1 IUTNT HIal ¢ o 20 Hiex 31 3gd
RIS % WRT o bl 3131 TR UIferepT 31 Sy 25 N ufd safda st ST = @
Id BT, AR 11T T ST UHd SPIS o 8 kN/m® § 3R TWRUITST 3193 IRy
SUTA 4: 1 8, ST Iuarh Site a1 § Fsfbe wge &1
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6(c)

Q7.

7(a)

What do you mean by Environmental Lapse Rate (ELR) and Adiabatic Lapse
Rate (ALR)? How and in what manner do the environmental lapse rate and
adiabatic lapse rate affect the dispersion of an air pollutant into the atmosphere?

Explain clearly.

TafeRoia grRIER ETasiR) 3R TSI FRER (TUAHR) ¥ 317 & Tt 27 wafawoiy
B 3R FEIS GIUR 91 UgWH! & argred & g & H¢ iR 9 TR guig
F 87 WY Y J gHIM|

Write answers of the following questions

f=ferRae et & I forRaw

The design speed of a highway is 80 km/h. There is a horizontal curve of radius
200 m in a certain locality. What should be the superelevation required to
maintain this design speed? If the maximum superelevation of 0.07 is not to be
exceeded, what should be the maximum allowable speed on this curve? Also
determine the extra widening required and length of transition curve using the
following data:

Length of wheel base of the largest vehicle = 6.1 m

Pavement width=7.2 m

Number of lanes = 2

Rate of introduction of superelevation = 1 in 200

Type of terrain = Plain

Safe limit of coefficient of friction = 0.15

- prepp

Your Personal Exams Guide

(15)

(10)
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U Iomnt Bt ferea fd 8o fbed/der 21w R o & 2 00 Hiex a1 &1t
%ﬁﬁ%l@%ﬁ@ﬁﬂﬁﬁﬂ@#%%ﬁ%gﬂﬁéﬁﬁﬂéﬂﬁ?
H&om%mﬁn&rﬁrmﬁmqﬁm%ﬁﬁsﬂaﬁwaﬁmiﬂWﬁﬂﬁm
ﬁmﬁmmmmmgwmmmw
g 1 aars ot Ryfa a3

oY 93 9169 & UfT P YR F S = 6.1 0

HeUly H 18T = 7.2 Hiex

Tferdt 1 e = 2

YR AdT ST YR B aX = 200 F 1

Y HRT 1 JHR = AgH

YY1 & T[T B GRI&E i = 0.15

7(b)  Calculate lead and radius of a turnout on a Broad-Gauge railway track with the  (15)
following data:

Heel divergence = 130mm

Straight length between theoretical nose of crossing and tangent point of
crossing = 1.3m

Angle of = 4°45'49"

Angle of switch = 1°08'00"

Broad Gauge Width = 1.676 m

Show the values on a neat sketch of turnout.

Fafefed Se1 & w sfs-iv Yad 2o W o age & dts ok Bear & o 3%
Bidt faged = 130 et

PRI & Vgifdes T 3R BRI & W g F g # A dars < 130

DT DI = 4°45'49"

&= &1 BIor = 1°08'00"

SIS 9 91818 = 1.676 Mex

HAGH & W Y@IeE )R 7 |

10
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Q8s:

8(a)

8(b)
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A 400 m radius curve is introduced between straight portions of a Broad Gauge
(BG) railway line intersecting to form a deflection angle of 50 degrees. The speed
for determining the equilibrium can’t is fixed at 100 kmph and the maximum
sectional speed is 120 kmph. Determine the equilibrium can’t, the maximum
permissible speed (considering the cant deficiency, can’t excess) and desirable
length of transition curve. The maximum permissible cant and can’t deficiency be
165 mm and 100 mm respectively. Can’t excess is restricted to 75 mm. The

lowest speed of any train can be taken as 50 kmph.

U 8 I (@l Yad arse & @Y Rt & e 50 B3t & fRdum $iu s ¥ Riv v
400 Hiex frsan o =1 o Sran B 1iqe RuiRa &3 & R iy 100 Bt oy der
e =21 3t o1 Tt § R sifieam srumta 7y 120 el ol wer 21 Fufia =&
H Thd Gger, HfHad 3T Tfa @e B B &) e & 7@ g, 4 T & o)
3R WHHU 3% P IS A | AMHan sEd Fe R P B B HE: 165 fh
3R 100 et & Wt B13ifar 75 ol oo it 7€ ¥1 Rt 1 39 B =g T s0
foeft ufar 9 & =0 o ft o gt 21

Write answers of the following questions

fr=ferRae st & S foRay

What is ® index? How is it estimated? What are the factors that affect ® index?

® YIDIH FI 82 THHT A HY T o1l 87 4 BH A SRS & O IS Bl
TUTad FHd 87

During a recuperation test, the water in an open well was depressed by 2.5 m by
pumping and it recuperated 1.8 m in 80 minutes. Find yield from a well of 4 m
diameter under a depression head of 3 m.

U Repadl Tdier & SR, T Qo 3¢ A URthT gR1 Uit @Y 2.5 Tiex & b oik 7w
80 fre & 1.8 Hiex 9% diw & Tl 3 e F 3T ¥ ¥ A 4 e IW F FU I
U &I Udl T

11

(15)

(10)

(15)
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8(c) After how many days will you supply water to soil (clay loam) in order to ensure  (15)

efficient irrigation of the given crop, if:

Field capacity of soil = 27%
Permanent wilting point= 14%
Density of soil=1.5g /cm?
Effective depth of root zone= 75¢cm

Daily consumptive use of water for the given crop =11 mm

3 T BHd B P RiAEy HiEd 7 & R e gt Qe A frad R ¥ e
a= Bramyfe e, afe:

fordt & & & = 27%

Rt A fag = 14%

gt @1 99 @ = 1.5g /cm?

W@??ﬂMW: 75cm

& T wua & forg urh B e wua = 11 et

12



