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

3 WIS B @l § oo 7, §8—A 3R Te—B |
Each Section contains eight questions.

T TS i 318 I B

A candidate has to attempt twelve questions.

T Tierefi = 9Rg w1 S fere 21

Question Nos. 1 and 9 are compulsory and out of the remaining, any
ten are to be attempted choosing five from each Section.

Y T 1 371 0 21FEE ¥ 3 9y vt § A el wm w1 3 R 7, vee e
Y urel-uta I3 S 7 HET 2l

Question Nos. 1 and 9 consist of five parts each. Each part will be of
6 marks. Word limit will be 150 (in relevant subjects only).

9 TET 1 37 0 F UfE-uia 9nT §1 T W % folu 6 37 i 81 vise @
150 T Hifta & (e greg o ®))

Remaining questions will be of 14 marks each.

AT I 14 Fh & TG T B
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SECTION—A
TE—A

1. (a) The system shown in the figure given below has a rightward velocity of
4 m/sec, just before a force P is applied. Determine the value of P that
will give a leftward velocity of 6 m/sec in a time interval of 20 sec. Take
coefficient of friction =0-2 and assume ideal pulley. 6

= < i SRR § 99 4 m/sec SROTEG o § B, 3 S P IgE € | P OH
i HINT H T8 20 sec & TS H 6 m/sec T T 1| THOT TOT6 = 0-2
ThfTe 3T 3Test geft 7 o)

1000 N
. ey
e iy, NS,

(b) For rectangular channel, with velocity of flow 5 m/sec and depth of water
0-64 m, state whether a hydraulic jump is possible. If so, find out the
percentage change in head loss before and after hydraulic jump
with respect to total head. 6

AR I & T 5 m/sec & JaT8 37 3T IHT T TE0E 0-64 m TH3S 6
TG S TWE 31 9l EVE 7, T 7S &l Td 3R SRS I % UTET o o o8
e H Wicrer IRer T shifer|

(c) A circle of 200 mm diameter is inscribed on a steel plate before it is
stressed and then the plate is loaded as shown in the figure with
120 N/mm? tensile and 60 N/mm? compressive axial loads and 40 N/mm?
and 60 N/mm? shearing loads. Find out the major and minor axes of the
ellipse formed due to deformation of the circle into an ellipse. Make
assumptions for modulus of elasticity. 6

T WA ®i T 200 mm SATE I I $8eh Tfqafcrd o Id Iehivl 1 711 8 3R a9
R 3T H T AR 120 N/mm? TF T 60 N/mm? Tiiesh &l &g 3R
40 N/mm? Td 60 N/mm? 3TTE90 TS § I 3| Toh Ereig § 91 o (G901 o B
o EEE % 92 U9 I AG T4 HINT | Tiged TRl % T gromt 7w

120 N/mm"
¥

40 N/mm"

PUR—

60 N/mm2

60 N/ mm’
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(d) A soil sample was compacted in a 150 mm dia mould as per IS : 2720
(Part 8) (volume of mould = 2250 cm ) The mod1ﬁed proctor compaction
and maximum bulk density was found to be 20 kN/ m?® at optimum moisture
content of 10-5%. If the specific gravity G value of soil is 2:65, draw the
three-phase diagram of the compacted soil with volume and weight for
all the three phases. 6

e 8 STt 1 150 mm S 1 HE IS : 2720 (Y 8) (F= 6l 715 = 2250 em®)
3 we o T o) TEETEE Tt e Td HEwd S B 10-5% o SIHH HIFE
TET T 20 KN/ m> 9 TR 9| 9t dige %1 fafite e G % AW 265 7, 1wl
A B % e T R % Ty Hel g hi oft T Aph S|

(e) For the analysis of a singly reinforced rectangular section, draw the
concrete stress diagram in compression and find out the expression for
ultimate compressive strength and its position. Derive the steps and
expression for depth of neutral axis. 6

Tehel TETeTd STATER Uiese & frgeiyo & forg ddtet # efic |a 3@ =5y 31
S wdies By U8 sk fRfty % for s s <hifirw) deed s Bl TR %
o vespn wE =W Yo i)

2. (a) A three-hinged parabolic arch hinged at the supports and at the crown
has a span of 24 m and a central rise of 4 m. It carries a concentration
load of 50 kN at 18 m from left support and a uniformly distributed load of
30 kN/m over the left-half portion. Determine the moment, thrust and
radial shear at a section 6 m from the left support. 6

% F-forss wawii® =1 % Tl W = 3 3 24 m TS T 4 m Hge HABR
F 2 TE T WER ¥ 18 m W 50 kN W Hgleh0l UR I TR MY WA W
30 kN/m ¥ U% FOH Safd WK 1 957 I 3| 99 TER ¥ 6 m =g W 1,

e we e RRr faiia $ifvm)
/(—SOkN/m kaN
e 12m ——#]
< 18 m »|
4 m
Y5 JL
H /A B
f—6m—s 7
VA‘ 24 m PVB

Civil Engineering/30A 3 [BTRD:
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(b) Design a circular column with helical reinforcement subjected to a
working axial compressive load of 1800 kN. Diameter of the column is
500 mm, the column has unsupported length of 3-5 m and is effectively
held in position at both ends but not restrained against rotation. Use
limit state design method. Use M-25 concrete and HYSD Fe-415 steel. 8

T I T 1800 kN % R e e W 1 HeeIeR GHeeH i JATehed
i) =Y =1 = 500 mm g1 WY 35 m <veT AT TER % TR G feR R o et
@ﬁﬁ%ﬁ@@h%ﬁnﬂﬁﬁﬁwﬁﬁ%l@zmmﬁeﬁxﬁmwwmi
M-25 F=62 T8 HYSD Fe-415 Tt Sl 3TN S|

3. (a) In the provided figure, the coefficient of friction between the rope and
the fixed drum is 0-2 and between other surfaces of contact is 0-3.
Determine the minimum weight W to prevent downward motion of the
1000 N block. 8

& TR wﬁﬁ,r@@@ng%ﬁaaﬁw@%o-z%aﬁm%@wﬁ%
= 0-3 7 1000 N 6 <51 T@ehdt TR Y ekt <h1 S WR W e e

(b) A granular soil specimen is initially under an isotropic condition, where
50 kPa pressure is applied all around. Then the specimen is subjected to
an additional vertical stress (Ac) increasing gradually from zero and the
specimen fails when this additional vertical stress reaches 96 kPa. Another
specimen of the same soil, under an isotropic stress of 80 kPa is subjected
to similar loading until failure occurs.

(i) What is the friction angle of the soil?

(i) What is additional stress required for failure for isotropic confined
stress of 80 kPa?

Civil Engineering/30A 4
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(iii) What are the major and minor principal stresses at failure and
orientation of the failure plane?

(iv) What are the stresses acting on the failure plane? 6
TR firg w1 = wRw o wmefes Ry & B B, et 50 kPa o1 IR SR AR BRI

B a9 g sl 39 |E (Ac) I T FR-oR Sear ST 8 W T STEE Bl

2 v g aiferRea 35 fteer 96 kPa TEw 21 3E g =61 go T, 80 kPa WHARTR
Tiiee % SF=wTd T THH 9THA a1 @S9 deh % el aidll

) g = =y o I B

(i) 80 kPa 1 THRIH HHES Haeet i SFHBerdl o fore Tfafe e i
IFTIHAT B 7

(iii) VT EEde % AR 3 o % g 3R oy g et @ g

(y) T THGA TR Jideet T | E?

4. Determine the internal moment at each support B, C and D of the beam
shown in the figure with vertical downward load of 2000 N at end A and UDL
of 1500 N/m between support B and C. The length and moment of inertia of
each span is indicated.

IAB=200><1O6 mm?, IBC=300><106 mm?, ICD=24O><106 mm®*and L, =2 m,

Lge=4m, L,,=3m 14

A% 31d T 2000 N & Sfdhel SETATE @€ T 1500 N/m T UDL 3R B 31 CH
i STl B U 9 W T YR B, C 3R D o I 01 ol (i SHifsy|

2000 N 1500 N/m

a) NTTIRSTRTRRRTINI
w Ag = Ao © b

_ 6 4
I,,=200x10% mm?, I,

Lg=4m, L. ,=3m

=300x10° mm*, ICD=240><1O6 mm?* and Lo =8 i,

Civil Engineering/30A 5
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5. (a) Determine the length of fillet weld required to carry the load
indicated by the figure given below. Assume an 8 mm shop weld. Use
f,as 410 N/mmz. 8

i TRl H G STER YR a8 o foTe 3w fhere Jog Y o w1 R Hift)
8 mm ¥Y 98 AN SRl £ % ¥ H 410 N/mm? IR0 |

l\l 175 kN

175 kN
100 mm K l
[ ]
HB 300 ™6 mm-
thick

) T-section

A | |
Cut from a beam

N

(b) Water is to be supplied to a small town at the rate of 80 m° per day in
8 hours of pumping. Town is 3 km away from the river where two pumps,
each of 80 kW are installed. The service reservoir is 30 m higher than
river water elevation. Find the suitable diameter of the pipe to be laid.
Assume friction factor of pipe f =0-2. 6

8 He Wit 80 m® 1 G & WA o Tk B He § urh i gt i S 21T @
3 km <l gl W I 80 kW o Q 777 Wfereenfia 21 ) SreT Seurad shy arien g
30 m Sl &1 TR ST STt UTSY T A S I SHIC| 78T T 5607 O £ = 0-2
EIERSiiE

Civil Engineering/30A 6
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6. (o) A wagon weighing 500 kN starts from rest, runs 30 m down one percent
grade and strikes the bumper post. If the rolling resistance of the track
is 5 N/kN, find the velocity of the wagon when it strikes the post. If the
bumper spring compresses 1 mm for every 15 kN, determine by
how much this spring will be compressed. 6

500 KN FSIITell Ush o 370 & TR Bl B, Toh W 38 & 30 m 51 3 31 S
8 3T SR U I TR 21 A 7 1 AT IRRS 5 N/kN 2, 8 A 6 iy 3
HINT 379 78 IR § Zohara 21 AfE o BT 1 T 15 kN % 1 1 mm gifeq st
7, @ Ig B fesan aefifen wuft?

W

0
(b) Each gate of lock is 5 m high and is supported by two hinges placed on top
and bottom of the gate. When the gates are closed, they make an angle
of 90° as shown in the figure. The width of lock is 6 m. If the water levels
are 4 m and 2 m on the upstream and downstream sides respectively,
determine the magnitudes of the forces on the hinges due to water
pressure. 8

S eI R 5 m 91 B 3R e % 98 3T aefe 'R w A e we wRmi
e e 21 <71 2t e foRd ST €, 1 S 90° st whior o 2 quity srER s ¥ S
1 =SS 6 m B AR ol T AT 31 ST W Haw: 4mUd 2m B, d@ 9o
T o RO o W e sh A Fuifa Sif

Hinge

Elevation Hinge R, R

@
Upstream pA90° Downstream
_b __________________________
D 6 m
450 2:5m
4
Plan A

Civil Engineering/30A ¢ PRI
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7. A square concrete pile of 04 m x 0-4 m cross-section is required to carry a
working vertical load Q =800 kN in the soil conditions as shown in the
figure below. It is predicted that consolidated settlement of clay, triggered
by the sand fill layer, becomes negligible at depth Z .= 4-5 m below the G.L.
Based on the given information, determine the length L of the pile that
satisfies the requirement of an overall F.O.S. of 3. Consider unit weight of
concrete vc:24kN/m3. Also, assume the following coefficients of earth
pressure for following layers—

Sand fill and clay : K= KO = (1-sin¢”), Uniform sand : K=1'5 K.

The sand fill has the following properties—

y=17 kN/m®> and ¢ =30°.

For ¢ =38°, Nq= 100. The unit weight of water y,, may be considered as
10 kN/m?>. 14
0-4 m x 0-4 m T STTTE FHIE T TH T H36Ic YO FHIT Fleha Ae Q_ = 800 kN fird
ey # 9 S T guid STHUR 95 S I TRl | T8 TEgAE e | T
mﬁaﬁaéﬁmﬁ@%wm%&%ﬁg&n,mﬂqmﬁﬂﬁ%mﬁzf 45 m I T
BT 81 < TR GEAT % YR W A hl s L YiRa SiNe $ F.0.S. 3 W uHl
STARIHATE TR i T | FHhI 1 THTE WK ¥, =24kN/m® o ¥ i) Feferea
wtal o fore e gesft gama st urTes J Sife—

s fha T8+ : K=K = (1-sin¢"), IHE & : K=15 K, |

Tre fiber & 7 o €— v=17 kN/m® 3R ¢"=30°)

o = 38° % feru Nq=100|aam3$r§w Yw = 10 kN/m?® #fifsu)

L S 1STRN
¢1 —91°

Civil Engineering/30A 8
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8. Determine the thickness and reinforcement of the footing slab of uniform
thickness for a 400 mm square column transmitting an axial load of
1200 kN. The safe bearing capacity of soil is 150 kN/m? at a depth of 1:5 m
from the ground level. The materials to be used are M-20 concrete and
HYSD steel grade Fe-415. Use limit state method of design. Ignore the load
due to back-fill soil on foundation. 14
1200 kN =1 400 mm & T¥ 1 F=1ia 38T TR 3 T8 T T0M 11l =1 it woie i
“HIerg 3Ry 1 Fakor i) fird 5 gt geT s 1ete ag ¥ 15 m T W
150 kN/m? 81 M-20 S=hle 3T HYSD et U Fe-415 Al 3UamT 1 9Tt 21 feames
<l fe1ftie T2 gkt 1 SRR HITTY| HIS2vH W o et isel o SRl wie i 30 &

SECTION—B
TWE—B

9. (a) A town of 4,00,000 population is to be supplied water from a source 2 km
away. The lowest water level in the source is 15 m below the water
works of the town. The demand of water is estimated as 150 lit/capita/day.
A pump of 600 HP is operated for 15 hours. If the maximum demand is
1-5 times the average demand, the velocity of flow through the rising
main is 1-2 m/sec and the pump efficiency is 70%, determine—

(i) hydraulic gradient and
(it) friction factor for the pipe. 6

4,00,000 =l SHEEI 9T TR T 2 ke G Fq T Tel ST HT A 1 I&T o X
T % °id I Fieae i =) 15 m = 81 9 1wl 150 ]it/capita/dayiﬂaﬂ'rﬁﬁ
21 600 HP %I T 909 15 T T=iierd gl &l afe weaw =i sieg oft @
1-5 T BI 3, TEOFT T R JaT8 1 T 12 m/sec 3R 99 &1 70% 3, q e
i —

(i) ETEEIfAs Jaurar T

(if) TS < ToTe =T TUTTeR |

(b) Design the length of a valley curve in a highway which is formed by a
descending grade of 1 in 30 meeting and an ascending grade 1 in 40 for
design of 90 kmph. Assume driver’s reaction time as 2 sec, coefficient of
friction to be 0-35 and allowable rate of change of centrifugal acceleration
as 0:5 m/secz/sec. 6

T TRd H U OIS 1 TS < e S S 30 Hife 1% 3aw ¥ ik 40§
1% =1gd U8 90 kmph % TRET % 7T 81| SrEeR i gleishan 07 2 sec, TE0 oM
0:35 3R 3Tkl il SR ufEdd & 05 m/sec? /sec T o)

Civil Engineering/30A 9 [RT.0.
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(c)

(d)

(e)

From BG main line curve of 2°, a 1:12 turnout takes off in contrary
flexural for a branch line. The speed on the branch line is restricted to
42 km/hr. Determine the speed restricted on the main line. Assume
permissible deficiency in cant as 75 mm.

2° % BG T 1S 956 T 1 : 12 1 Yiiepet ST § TR & 5= 157 5 178 Frebrer
g 5= AT A TRt 42 km/hr TEE 81 89 @A ) wRele i Rt Sifmg
AR & < § 75 mm % T § 79 AR

A town on the bank of river Ganga discharges 18,000 m>/ day of treated
wastewater into the river. The treated wastewater has a BOD, of 20 mg/L
and a BOD decay constant of 0-12/day at 20°C. The river has a flow rate
of 0:43 m®/sec and an ultimate BOD of 5-0 mg/L. The DO of the river is
60 mg/L and the DO of the wastewater is 0-4 mg/L. Compute the DO
and initial ultimate BOD in the river, immediately after mixing.

TRTT e} % Tohri TR U & 18,000 m3/day 0Siel (SaTR) 7 # il 2| Tuifa
Ul § 20 mg/L %1 BOD, 3R 20°C W 0-12/day %1 BOD &1 fRRi® g &1 78
1 81 X 0-43 m°/sec 3R 5:0 mg/L I ST BOD Bl &1 7€ %1 DO 6:0 mg/L
3R 0-4 mg/L 3199/ 1 DO 2| g % gid 1€ &1 781 ¥ DO 31 IRlws aredie
BOD hl TuMT SHifs)

What do you mean by seasoning of timber and state the objectives of
seasoning? Draw the neat sketches of different defects in timber due to
natural forces.

fewsr = wisitoon (st & o Smmer B 2 weiwwr & seww e wresfies st & wro
forr o Taftsr St =1 == W@ seTE|

10. The following cropping pattern is evolved under a reservoir. 14
Crop Season Base period | Outlet factor Intensity | Crop ratio
(days) (ha/cumec) (%)
Sugarcane Perennial 360 800 60 4
Paddy Kharif 120 800 80 2
Cotton Kharif 210 1200 60 2
Wheat Rabi 120 1800 75 3
Vegetable Summer 100 750 60 1

GCA = 30000 ha of which 80% is cultivable.

Assuming the following :

(i) Extra water for the period of peak water use =20%

Civil Engineering/30A
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(i) Time factor=13/20

(iii) Conveyance losses = 20%
(iv) Evaporation and seepage losses in the reservoir = 10%

(v) Allowance for carryover storage of the reservoir = 5%

Determine the following :

(i) Capacity factor for the main canal

(i) The design discharge at th¢ head of the main canal
FreferRaa woe Yot U o & siavia fehita g 2 -

®OA | HIEH SR 37 [EEIERLED EEGII
(fer) (B /F0) (%)
T HEATH 360 800 60
I % 120 800 80
w9 | ©l% 210 1200 60
g | 120 1800 75
Tt | Ifisr 100 750 60

GCA = 30000 T&R, Rt 80% HiF I |
FrferRea s Hift -

(i) STEaE g9 IR = & T srfafem aFf = 20%

(i) G IO = 13/20
fiii) diasT &fd = 20%

fiv) SaRE o IodfieRr w8 e 9 = 10%

(v) SERE H TRE G % o Il = 5%

(i) T T % o &Ha T

() T TR F I R o5 femmt

Civil Engineering/30A

a L |
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11. (a) Design the length of a transition curve for BG railway curved track having
4° inclination and a cant of 12 cm. The maximum design speed on the
curve is 100 kmph. Also, calculate offsets at every 15 minutes intervals
and shift of the circular curve. Assume the cant deficiency as 7-6 cm. 8

4° ITHIT T 12 cm B 9161 BG XS YT 3o % T OT0e g7 <6 o 1 feamsT
SIS | YA T TETH TS0 T 100 kmph 21 9 15 T % 310t Td Sgel e
TR % FfeR Sl o 1o BT et STt/ 7-6 em T SR

(b) A combined sewer of circular section is to be laid to serve an area of 100
hectares with a population of 100000 supplied with 180 lit/capita/day.
Assuming impermeability factor of 0-5 and time of concentration of rainfall
“t” as 20 minutes, and 80% of water is converted to sewer, calculate the
size of sewer when it has to run full with a velocity of 0-3 m/s. Assume
suitable values for coefficients for “a” and “b” in equation relating intensity
of rainfall to time of concentration. 6

100000 T SHEEIT Tl 180 lit/capita/day 311'{% %@ 100 hectares % &5 | Sa
& o Tore efter S <t U Hge Wi forh STt 1 S o 0-5 7 s
3T i« % Wiz w9 20 e 3k 809% writ W ufafia, T (@) & R
<1 T R S gt F9 G w1 0-3 my/s R D B 1 Tt St e T S T
Y et wfieRt  “a” T “b” % Tt % Rie @ ww o e

12. (a) A construction project has the following characteristics : 9
Activity Preceding Activity Duration (weeks)
A None 5
B A 2
c A 6
D B 12
E D 10
F D 5
G D 5
H B 9
I C,E 1
J G 2
K B, T, .J 3
L K 9
M H, G ¥
N M 9

Civil Engineering/30A 12
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(i) Draw network for this project.

(ii) Find various paths and the critical path as the project completion
time.

(iii) Prepare an activity schedule showing Earliest Start Time, Earliest
Finish Time, Latest Finish Time and Float Time for each activity.

e Ffor e i Pt eneafitesan € -

Sifswa e &l At (FeTE)
A EIREE] 5
B A 2
C A 6
D B 12
E D 10
F D 5
G D 5
H B 9
I C,E 1
Ul G 2
K F,LJ 3
L K 9
M H, G 7
N M 9

() 38 NS o forg Jeae it
(i) ST % qOf THE % ¥4 H Rt uy 3R T 9y T Hif

(iii) S T o ToTe IRfRTes SRSt T, TRiReh T o, foetea Semy
T UE T W T §C s |l ¥R i)

(b) A rapid sand filter is proposed for water supply treatment plant for a
town with a population of 75000. The average rate of water supply is
150 litre/capita/day and rate of filtration is to be 100 litre/min/sq.m.
Design the size and number of filter beds. S

75000 1 SHEE a0 W& & 70 5@ gl T whie o fo T e W
Theex se=atfaa %1. Sl m{ﬁ ERCIEG Gl 130 litre/capita/day 3R ﬁ'@ﬁq H W
100 litre/min/sq.m 2| et WX 6 T & SR FHi T a8y

Civil Engineering/30A 13 [B.T:@.
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13. (@) A 0-5 m diameter well fully penetrates an unconfined aquifer whose
bottom is 150 m below the undisturbed groundwater table. The water is
pumped out from the well at a constant rate of 0-1 m° /s. After equilibrium
is reached, the drawdown observed in two observation wells at radial
distance of 10 m and 50 m are respectively 10 m and 5 m. Determine—

(i) The coefficient of permeability (in m/s)

(i) The drawdown in the well (in m) 6

0'5 m S 1 HAT ST STeTed 1 01 &9 ¥ S99 4T 2, B 96 150 m 9
T WIS W 7| 9, $IATE 01 m® /s i T/ Haq P S 81 Hgen W age
HAEH, 10 m T 50 m Breefia gl W TemaeRo (S) FH: 10 m § 5 m 2 Bt
1 T <@ | e Hife—

(i) UTOTE O (m/s )

(i) F9H SR (m T)

3
a=01mis

Pumping well ! ,
0-5m =2r, ’ 5 ‘ Gt SUac

’/.-oﬁginai water table

:
) I 5
. ¥

Unconfined Aquifer

cizzmr g ;e
s f‘ LWater'.’ab!sby
Z P 1 Dupuit's equation
BBt ohy T8

0‘1*.._,2__._;

(b) The following records are obtained in a traverse survey where the length
and bearing of the last line were not recorded : 8

Compute the length and bearing of line DA.

Civil Engineering/30A 14
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Line | Length {m) Bearingj
AB 75:50 30°24’
BC 180-50 110°36’
CD 60-25 210°80"
DA ? P

ﬁwﬁa@aﬁﬁg{q@a@wﬁmﬁm%ﬁimmaﬁ(ﬁﬁnwﬁ
ST (amer) feers T i wh of -

mwéa?ﬂmwa?réwﬁimﬁwmﬁﬁql

S 1G] TS (m) éuﬁh(amm)—l

AB 7550 30°24".
BC 180-50 110°36’
CD 60-25 210°30°

LDA ? ?

14. (@) On a two-lane two-way highway, a car A was following a truck B and both
were travelling at a speed of 40 kmph. While looking for an opportunity to
take over the truck, the driver of the car A saw another car C coming
from the opposite direction. At that moment, the distance between A and
C was 450 m. After an initial hesitation period of 2 sec, the driver of car
A started the overtaking operation. The distance between A and B at that
instant was 30 m. A overtook B by accelerating at a uniform rate of
1:20 m/s?. When the overtaking operation was completed, there was a
distance of 25 m between B and A. Determine the distance between
different vehicles given as measured from the front bumper of the one
vehicle to the front bumper of the another vehicle. Design speed of the
highway is 80 kmph. Assume maximum length of vehicle as 6 m. 7

Q%a-éqgammﬁm,Q%WA,EBWWW@%ﬁaﬁIaﬁmkmph‘ﬁ
WQW%QQIW%M%WﬁE@%@WA%WﬁWﬁ
fem & #R ¢ A am 3w @ s e, A 3R C % #= H gt 450 m o
zsec%w&m%am%m,EmAaﬁxBa\»aﬁaﬁq"rSOm%ﬁlAﬁBﬁ
1-20m/32ﬁwwwﬁaﬁﬁaﬂm%mlaﬂ@aﬁﬁwv§mw
Baﬁ?A%iﬁazsmﬁ@a‘hﬁmwww%mwﬁa@im%mw
%m%wﬁﬁﬁamﬁ%ﬁaﬁ@ﬁwﬁaﬁﬁwmﬁ@nﬁ 80 kmph ¥
%mm%mw%rmﬁwmﬁﬁmmﬁmi

Civil Engineering/30A 15 [B.T.G:
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(b) A river discharges 1000 m®>/sec of water at high flood level of RL = 103. A
weir is constructed for flow diversion with a crest length of 225 m and
total length of concrete floors is 40 m. The weir has to sustain the under
seepage at a maximum static head of 2:4 m. The silt factor and the safe
exit gradient for the river bed material are 1-1 and 1/6 respectively.
Determine the depth of cut-off required at the downstream end of the
concrete floor. Take the level d/s concrete floor as RL =100. Check for
exit gradient. Safe exit gradient = 1/6; Length of concrete floors b =40 m;
Max. Static head =24 m; HFL u/s=103 m; RL of downstream

floor = 100 m. i

T 941 I 916 T RL = 103 W 1000 m3/sec ¥ U1 Bl B U6 519 225 m &
3T TS T hshic B hl Pl TS 40 m & 8T SEesi & forg Fmfor fpar |
Y T TR T % foTT 2-4 m 1 TEw fRR o Wt (Freier) §1 e o afR
GUiara epre TaTaT e o AefErer o o1 shawn: 141 T8 1/6 81 H3hie 3l o Sy
BR W T =aum i Te0s Fuifa Hifu) d/s whie w3 &K RL = 100 i)
TeprE YeuTar % fofw Site <hifore) gefd T waurdt = 1/6; Sshiec %31 i owre
b = 40 m; Wew™ &R ¥ = 2-4 m; HFL u/s = 103 m; ST B &l RL = 100 m.

15. An Expressway four-lane divided, passing through a flat terrain has a
horizontal curve of radius equal to ruling minimum radius. If the design
speed is 120 km/hr, then calculate the following elements of the curve : 14

() Ruling minimum radius
(ii) Super elevation
(iii) Extra widening

(iv) Length of transition curve

Suggest the best suitable shape of the transition curve.

Teh Tl Toase %R oF, S0 B 1 T =ma e auder game aren guda
&= 1 8 o 71 AfE fewme it 120 kmy/hr R, @ g % Frefelaa Tt 6 mom S

(i) TREE =Ean B

(i) GR TASRE

(i) il amgetm

(iv) ST ST S TS
=TI TS 3 FEH TR S g i
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16. (o)

“(b)

Design a lined canal to carry 100 m®/sec on a slope of 1 in 2500. The
maximum permissible velocity is 2 m/sec, n=0-013 in Manning’s formula
and side slope =125 H: 1-0 V.

2500 % 1 % T WY W 100 m>/sec 8 & ST 3 T8 U 37 et i Tesoiet iR
A % g7 ¥ We9 A0 9T 2 m/sec, n=0-013 3R AFES T = 125 H : 10 V 2|

For sample of bituminous concrete mixture contains coarse aggregate
(Specific Gravity = 2-7), fine aggregate (Specific Gravity = 2:9) and mineral
filler (Specific Gravity = 1-5) in proper ratio 60:35:5 by weight. These
materials when mixed with bitumen (Specific Gravity =1:-01) and
compacted to a unit weight of 2300 kg/m3 contains 5% voids. Based on

the phase diagram, find out the content of bitumen, aggregates and fillers.

Tergaraer shshie fizror % T % fore wR g =i firetren (fofdre 1o = 2-7), wdl
Trrerren (frfirse o = 2-9) wd Wi o (farfdme e = 1-5) 60 : 35 : 5 3 3fya @M
% gTfere T 71 2 @i S g & frsror fopen St @ & (e e = 1.01) w
5% e gutfase 2300 kg/m® % WR STell T $oh78 B Ho 6T ST 21 % 2TRE W
TR foge, fiemen we wwor <6 amn [ Hifd)

% % ok

prepp
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