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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

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

Answers must be written in the medium authorized in the Admission Certificate which must be

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams | Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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SECTION A
Ql. (a) foi% ABCD =1 5 fUe 31t a3 31k foa & 2wifu 10 @q=amas & A, B, C 3R
D WA are wft wfafsran aa i faifa Fifm |
(H‘lﬂﬁm‘fmmﬁ%!)

Draw the free body diagram of link ABCD and determine all reaction
forces acting at A, B, C and D of the assembly shown in the figure. 10

(All dimensions are in mm.)

(b) 2L s i U Afds T 9 1 gk G, g L 3R aed ‘A’ 6 Featat a
g S AT H 719 ed &, ¥ 1 2 | A W ww 1 e myf 18, @ 9 B
I e fohT ST aTet Wi 3 frafoor SHifsre s s it stfafe 37 e @ w wfa
Uehsh TS 1 U UhaAH faaftd Wi w@r T € | a9 8 3Ry 9w # fa

TTET T E 7 |

w/ Ueheh TS —— TABT [,
Dica::.avxc B L

* L # | s
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(c)

(d)

A horizontal cantilever beam of length 2L has its free end attached to a
vertical tie rod of length L and area ‘A’, which is initially unstrained. If
the moment of inertia of the cantilever beam is I, determine the load
taken by the tie rod when a uniformly distributed load of ‘W’ per unit run
is placed on the inner half length of the cantilever. Modulus of elasticity
for the tie rod and cantilever beam is E. 10

w/unit length «—— Tierod T,

=1, # L—-*

forg “C’ 3t D’ W aAfereiem s et i o v 9 ok @A 152 m F
T o o 160 m%wwwﬁa@ﬁmﬁaﬁwmﬁl

160 kN % 5
e 7 m ,_;, 7 m ,_; b, 2 l l l v
Al CT :D 152 152 152 152 B
Jay | |
: b 14 m >

Calculate the maximum bending moment at points ‘C’ and ‘D’ if the five
loads of 160 kN equally spaced at 1-52 m, cross the beam from right to

left. 10
5 of 160 kN

(1111

D 152 152 152 152 B

2

Fe 410 U8 % UF @8-IV U= ISA 65 x 65 x 6 & a1 20 T U dH 3G9d
8 mm T G ufgerT @ Afced 2 | s it Ul ared & set & W AT w0 F
fore aee it srfirrewar Fifsw | wEfver Afeg 9= i | 3o T 4 mm 3k
f, = 250 MPa SfifSiT | ISA 65 x 65 x 6 % Toren & :

~]
B
-3
B

i

=,

i

14 m

4
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A=T44mm? C,=181mm, y o=11, y,; =125
Tab = [Ayg £,/ (V3¥mo) + 0°9 Ay £ /Yy ] 1

Tap = [0'9Avn fu/(\'/gvml) + Atg fy/""mO]

ISA 65x65x6

65 Im _} /
J_ _________________________ ——11 |T181mm

A tie member of a truss consisting of an angle-iron section
ISA 65 x 65 x 6 of Fe 410 grade, is welded to an 8 mm gusset plate.
Design the weld to transmit a load equal to the full strength of
the member. Assume shop welding. Take weld size as 4 mm and
fy = 250 MPa, properties of ISA 65 x 65 x 6 are :

A=744mm?, C,=181mm, y =11, y,; =125
Tap = [Ayg £y / (V3 1mo) + 09 Agy £,/ Yyy] or

Tap = [O'gAvn fu/( ‘/“;le) + Atg fy/YmO] 10

ISA 65 x65 %6

- ; [
J,_ """"""""""""""""""""""" ——1 |T181mm

8 mm Gusset Plate
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(e) @mﬁ@mmwmﬁ@vﬁaﬁmw%lmmﬁ%maﬁ
aaﬁnrﬁaﬁm 30 mmﬁwzom%mmaﬁa%twmw
sﬁgq@mwﬁwﬁﬁqaﬁtf&rﬂwml M25 ﬁgﬁzaﬂwe 500 IE

3T §1H AT |
je—— 600 mm —>|
- 8 ¢ §9% @ 200 c/c
300 mm
JL L 30 ¢ (6 Nos) 36t wifsiet & 1=
20 ¢ (6 Nos) g8t Hforet & S

The plan of a ground floor column in a building is shown in the figure. It

is desired to reduce the longitudinal bar diameter from 30 mm to 20 mm
above the second floor level. Design and detail a suitable lap splice.
Assume M25 grade concrete and Fe 500 grade steel. 10
f[&—— 600 mm —]

T L — 8 ¢ ties @ 200 ¢/c
300 mm

_l_ L~ 30 ¢ (6 Nos) below second floor
20 ¢ (6 Nos) above second floor

Q2. (a) U T-9R=de o 1 Fwivr, fom # <wfu s1am, dwdt % & gohel i fuemmet fa
T 2 | e S ¥ s gfEe, a9 § 2 MPa @ @it fam ST 2 3
SHfereham STTEqu SRt 1-7 MPa % S e ST 2 |
D) e % faeg P o it et it Feif Hifse | forg P frrs g e

W Rua g |

(i) forg P v e wivee fraffa fifs |
(it) ¥ Siderelt =t 3faa &7 & 37 f3-mandt sraet wanfsy |
(iv) ¥R ‘w & HAfishan o &1 Fuffa Hifsw )

50 mm
=
( w (N/m)
4w (N-m) 150 mm
A B P
50 mm
fe— 2m >| < >
: i 150 mm

(a) (b)
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A T-section beam is constructed by gluing two pieces of wood together as

shown in the figure. The maximum stress in the glue joints is to be

limited to 2 MPa in tension and maximum shear stress is to be limited

to 1-7 MPa.

(i) Determine the stress components on element at point ‘P’. Point ‘P’
is located at glued joint.

(ii)) Determine principal stresses at point ‘P’.

(iii) Show these stresses on properly oriented 2-D elements.

(iv) Determine the maximum value for load ‘w’. 20
50 mm
-
{ w (N/m)
4w (N-m) 150 m:
A B P
EO mn
« 2m —}] < >
i ' 150 mm
(a) (b)
(b)  forr o s 18w o fere, C v wfafskan sra e 3t o 3 forg s et s
FATT |
EI = figa «fifs
w/ Ucheh Eﬁilﬁ
% C & EB
¥ L * L +
For the beam shown in the figure, find the reaction at C and draw the
bending moment diagram for the beam. 10

Take EI = Constant.

w/unit length
A%L\,\w,g/hinge E
7 +
(c) %ﬂﬁmmmm%fiﬁ wqferd fawa saen F ey fper
wme aeFt #r Feifta AR | M25 3 i 37 Fe 500 3 36aTd 59 ST |
TIUT I3l hael 4TY T8 o U AT | 8 ¢ o 59 3T 40 mm FHT TIE 100
AA AT | E, = 2 x 10° N/mm? #fifSw |

B

' .
8 o §UF
300 e
l . | _6-250
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0-87f

Fe 500 ¥%1q & foC &, = = Y +0-002
8
C, = shie § ot st
n
Co= ) (i —fa) Ay
i=1
D _—
MC = CC (—5 s X]
n
MS= Z(fSl f(:l) As1xyl
i=1
Ag; — idft dftr § EaTa 6T &
y; — TEA T ieff feh st ek a1 @ gl
Fe 500 & for ffde forafaat ur sifireas uftere .
faefa gfderet (MPa)
0-000 0-0
0-00174 347-8
0-00195 369-6
0-00226 391-3
0-00277 4130
0-00312 423-9
0-00417 434-8

For the column section shown in the figure, determine the design

strength components corresponding to the condition of ‘balanced failure’.

Assume M25 grade concrete and Fe 500 grade steel. Consider loading

eccentricity with respect to the major axis alone. Assume 8 ¢ ties and

40 mm clear cover. Take E¢ = 2 x 105 N/mm?2. 20
fe—— 500 ——|

-8 ¢ ties
300

l . | _6-250
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0-87 fy
For Fe 500 steel &y = F + 0-002

8
C, = resultant force in concrete

n

M = Z(fsi —fei) Agi %y
i=1

A, - Area of steel in ith row

y; = Distance of ith row of steel from the centroidal axis

Design stress at specified strains for Fe 500 :

Strain Stress (MPa)
0-000 0-0
0-00174 347-8
0-00195 369-6
0-00226 391-3
0-00277 413-0
0-00312 423-9
0-00417 434-8

Q3. (a) Toor ¥ awis s gaa o &1 faverwor yavmar-fag fafer grr Hifsm | stwsgor e o
(CEUFEL) IR a7 el e (fumdl) sAEe | d@6 Ay e o

afa-aftada farg i +ff omr Hifsm |
4 kN
C
Ai 2m 2m B 6 m E
3 El =@ Ay EI = e |E
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Analyse the continuous beam shown in the figure by slope-deflection
method. Draw the Shear Force Diagram (SFD) and Bending Moment
Diagram (BMD). Also calculate point of contraflexure in BMD. 20

4 kN

AE] 2m12mB 6 m (|3§
S

j EI = constant Ar EI = constant

(b) 300 x 500 mm (FTET) AT I Uk IJGTArad Faferd Hshie & I Fe 500 U2
FEATT T 16 mm ¢ T 4 S gRT Tafera fHam T 2 | Srgrettad iR aTwet i feero
s (it T af 78 300 mm =3 foré s % wer w 350 kN ¥ i
HTEYU IS T T&T HAT & | M25 e T Fshie firsyor suai e s 2

M25 % fore @t i & fore s wfdaet (1)) = 14 MPa

E =2 x 105 N/mm?

A simply supported reinforced concrete beam of size 300 x 500 mm
(effective) is reinforced with 4 bars of 16 mm ¢ of Fe 500 grade steel.
Determine the anchorage length of the bars at simply supported end if it

is subjected to a factored shear force of 350 kN at the centre of 300 mm
wide masonry support. The concrete mix of grade M25 is to be used.

Bond stress (t,4) for plain bar for M25 = 1:-4 MPa

E = 2 x 10° N/mm? 10
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(¢) U a7 G99 ISA 75 x 75 x 8 MY % A eYs Se-Hioi & a7 & 3 o
izt AR 20 mm 7 % 6 Seet 1 Tehe Uitk 5T HTH ufght o O & ST
2 | YR 957 GHaT 1 AT HIAC el & SAE-HI0 STFT-Afeed ¢ |

mwwaﬁar—r(fy) = 250 MPa 3 =09 a7 9faad (f,) = 410 MPa.

E 1

%'

-
3

000003y
3

NN
7,

AMARRAN INNANY 8
NANNNS NNANY T 0

75

ol e
AN

[INNNNNN
AV 2

1

fa7 (a) o= (b)

Hed :

f5) (b fy v
=1-4-0-076 E) e 4 (—S} T e
: ( t (fu} Lc fy it

>0-7
337, W =srfiwgm£ra*m§
b, = STTEYU TTEAT 1SS
L, = o g it avag
a = 0-6 U I7 &Y dAieel & [T
a = 0-7 diF dieel & fau
o = 0-8 IR AT 3fere Fiwel o o
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A tension member consists of two angle-irons, back to back, of size
ISA 75 x 75 x 8 and is connected to the same side of a gusset plate by a
single row of six 20 mm diameter bolts as shown in the figure. Calculate
the load carrying capacity when the two angles are tack-bolted.

Yield stress of steel (fy) = 250 MPa and

Ultimate tensile stress (fu) =410 MPa.

f Gusset Plate
S
35
3 ']7
Gusset plate 1 O—O-O—O-O-g !
poits d ;
}% ' Tackin® OO0y
3
A
7N\
7/ N\NAAN NN 8
T /\\\\\ ANNNYY T
10 N T
+ A . T
N
35 PN _L
N7\
e— 75 —>
Figure (a) Figure (b)
Given :
B=14-0076 [EJ [EY_J (EJ < m_
B ) g fy y
>0-7

where, w = outstand leg width
b, = shear lag width
L, = length of the end connection
a = 0-6 for one or two bolts
a = 0-7 for three bolts
a = 0-8 for four or more bolts
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Q4.

(a)

(b)

(c)

ﬁﬂﬁzﬂhwﬂmmﬁ%ﬂwmmﬁﬁrm@ﬁmmwm
@2t TET | e B A C R §; A D AEG ¢ |
40 kN

2m ‘l 3m

@
3m® ®3m

A D

mrm o

Analyse the frame shown in the figure by the moment distribution
method. Draw the Bending Moment Diagram (BMD). Joints ‘B’ and ‘C’
are rigid; ‘A’ and ‘D’ are fixed. 20

40 kN

2m l 3m

©
3m® ®3m

A D
Ly

mrmm i

60 mm =TT I TF Af 3T T YA L 0T g § NE 2, HATeH Th g H
1-25 m 1 gt W ¥ | TF 3g ¥ TS % HeA W AW © | ¥z Hr srfran frseia
s Rt iR R T 1400 N 1 U5 Seater HR AeHmT ST @, a1 9
499 0-5 mm ¥ 31fE T A W E = 2 x 105 N/mm?; G = 76 x 10* N/mm?
it |

A horizontal steel bar of 60 mm diameter is rigidly tied at each end, the
ties being 1:25 m apart. A rigid bracket is fixed to the middle of the bar.
Determine the maximum radial length of the bracket at which a vertical

load of 1400 N can be suspended, if the deflection of the load is not to
exceed 0-5 mm. Take E = 2 x 105 N/mm2; G = 7-6 x 10 N/mm?2. 10

() Frfafad ¥ fu, u @ad 4 ABCDEFG % fofe et 9 & 90T & &g
I T :
(A) AT C W Sfehan FeoTTea: e AT
(B) fawgfa CD # sifershaw wmTens sish sl
(C) famgfa CD # siferraw sromenes s ATl
(D) 3Tl C YT ATk TATHE aieh AT

SLPM-P-CVL 12



For a continuous beam ABCDEFG, show the pattern of loading for
the live load for the following :

(A) max —ve bending moment at support C

(B) max +ve bending moment in span CD

(C) max —ve bending moment in span CD

(D) max +ve bending moment at support C

(i) Uh wAGE waq & Sfadt @i (@2 3 ugsw) i sihirmeuEr i
Frefafag siws yea & -
NS faFEE =32 m
15 = 160 mm
28 =270 mm
TS it AISTE = AfST=reR = 1-25 m
I 9 = 5 kN/m?
qftsHfarat %7 97 = 06 kN/m?
TATET T TES & e dharel a1 Rl 9T 3Arerfiad w19 ofifi |
FhIZ &1 ged = 25 kN/m3 dfifso |
P, A, f

=k [1_ [1-4598 R/f fR=M, /bd22|
100  bd 2fy[ v e S e ¥

—JF- llllllll'll!jjf }llll!llllil'l'l
| %
| 1250 |
| «
2600 ' 100
| Lo
| 7/ 1250 |
g lll’f’llfllll’lf I’l’ IIIIJ'”’
625 | 625 2430 >l,<625 ok 625:11

Design a (tread and riser) dog-legged staircase of an office building,
given the following data :

Height between floors = 3:2 m

Riser = 160 mm

Tread = 270 mm

Width of flight = Landing width = 1-25 m
Live load = 5 kN/m?

Finishes load = 0-6 kN/m?

SLPM-P-CVL 13
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Consider the landing to be supported only on two edges
perpendicular to the risers.
Take density of concrete = 25 kN/m?.

Pt Ast fox

= = 1- J1-4598R/f here R = M, /bd?.
100~ bd 2fy[ v x| where Rl

— bttt s gL YNNI FNINIVEYi
F Y T I
1 1250 |
2600 ! 100
| I
| 7 1250 I
k4 1 I

T T Irrrrrrrrrir FFIrrrrrrrrrr

| 625 | 625 | 2430 625 | 625

14
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Q5.

(a)

(b)

(c)

W@ B
SECTION B

0-6 m =ET, 0-9 m FH=lt 3T 1-2 m T fermra aret o g3 fifs =i ot & g S
WYL 10 kN ? |

a1 # SHeHT WK 3 e T &R 2

(ST =T fafRre ¥R 9790 N/m3 o +fifse 1)

A rigid body having dimensions of 06 m wide, 0-9 m high and 1-2 m long
weighs 10 kN when submerged in water.

What will be its weight and density in air ?

(Assume specific weight of water as 9790 N/m3.) 10

e TEIeE % WY Fanfis TG HdE, S 6 gae S did v gues
1 T Hf |
TS TaTE GHEAT H JERI0T o T I & 2

With neat sketches explain Hydrodynamically smooth surface,
Hydrodynamically rough surface and Boundary layer separation.

What are the effects of separation in a fluid flow problem ? 10

U e S 40 m i qE=aal 7 20,000 kW 911 ST T 2 |
ST T AT, TR % AT T 0-4 TAT R |

TIW?{TEﬁﬁTQ :

(i) THAH

(i) ZeaTg it ol f

(iii) 2tame it fafyre nfy

(TTfer ST 2-5, FTE ST 0-80 3R I G&FT 80% HH AT |)

A Kaplan turbine develops 20,000 kW power at a head of 40 m.

The diameter of the boss is 0-4 times the diameter of the runner.
Calculate :

(1) Diameter of the runner

(11) Rotational speed of the turbine

(iii) Specific speed of the turbine

(Assume a speed ratio of 2-5, flow ratio of 0-80 and an overall efficiency
of 80%.) 10
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(d)

(e)

(a)

NI 3, TS 3 IUSHT gRT g diar wieor form mam i frefefa aftom

aHEY :
TLteoT SHHTh 1 2 3 4
AT (%) 68 58 50 45
T hl G&AT 4 9 28 46

T i e AT 27% ¥ | YATE 95 SISy i ATe Yehi I Hioe | T4 H
arfiepa ¥t hife |

In a laboratory, the liquid limit test by Casagrande’s apparatus is
performed and following results are obtained :

Test No. 1 2 3 4
Moisture Content (%) 68 58 50 45
No. of blows 4 9 28 46

The plastic limit of the soil is 27%. Draw the flow curve and find flow

index. Also classify the soil.

UF HqW g 1 ufeg wdfteT @med 90 kN/m? ® | W giuh H @aE |
ST 0-75 m T {ST ATt Aiehre i i farer = Ak awar i fator i |
afe; e e 2-5 2, T g are apwar = gt 2

The unconfined compressive strength of a saturated clay is 90 kN/mZ2.
Determine the net ultimate bearing capacity of a square footing of side

0-75 m, resting on the surface of the saturated clay. What will be the
safe bearing capacity if factor of safety is 2:5 ?

T DI AEATHR R S e Q, o & St areeaar H, fam &t 398 P,
Teed g, forr it =ivers L 3 avet & et : g p, TTfdeh TAFET p 9T T sar
2l

afder fafer =t SwinT e g s & st vy 5 fAmfed seu § sk A |

The discharge Q over a small rectangular weir depends on head H over
the weir, the weir height P, gravity g, width of the weir L and fluid
properties : density p, dynamic viscosity p.

Express the relationship between the variables in dimensionless form
using Buckingham method.

SLPM-P-CVL 16
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(b)

(c)

SLPM-P-CVL

T TAATHR AT 4-0 m =Et ] 3T 1-0 m & T80 T 5-0 m3/s F1 Fregwor ge7
FAl & | T uftedd T ATTeeHT HT <ISTE F 7G0T Hpe WEATld @ | aH eFtaa
=ers Fra it frad wfavare yare syaeemd wwifaa 72 & | wsmor o St |
I0&T I |

A rectangular channel is 40 m wide and carries a discharge of
5:0 m3/s at a depth of 1-0 m. A smooth contraction of the channel width
is proposed at a section. Find the smallest contracted width that will not

affect the upstream flow conditions. Neglect the energy losses in the
transition.

(i) feu e srmeE &, 6° % rd Fior arelt ufqunes fify 6 S 5 m ? | afvans
forfer =1 aver gm Yefteft gar +t evrerar W @ € o waw Afes & 120 %
I T T B | Sfaures fify 6 9fs v o w afry s 3 faife
Wl%ﬂﬁaﬂﬁ&wﬁaﬂtﬁmﬁmaﬁﬁmmmw%mﬁw
W%:
ATEYUT YFGIe =T HIT = 32°
HEsH =0
Trfer < =T ST B TR Sfatie & S0 1 50% T R |
TS ¥ = 155 kN/m3

In the given diagram, the height of a retaining wall is 5 m with a
batter angle 6°. The back face of the retaining wall is supporting a
sandy soil, the surface of which is sloping at an angle 12° with the
horizontal. Determine the active force per unit length of the
retaining wall. Also find the direction and location of the resultant
force. The properties of backfill soil are as below :

7

15



Q7.

(a)

Angle of shearing resistance = 32°
Cohesion = 0

Assume angle of wall friction as 50% of angle of shearing

resistance.

Bulk density = 155 kN/m?

12

(i) U wferems Pl 3 fereg e T aTer T s o T 99T BT E 2

What is the effect of earthquake on lateral earth pressure against a
retaining wall ?

7-0 m TEd 31 3-0 m = UF FEATT F1E U oo Wed el e 7 st
2 | o i fF 3T 1 g dfe eae @ 0-5 m i T 2 i it | Fwie
FER 2] 1 U 25 m B | FFAAT F, T H % F HeE F 2 m F AT T
@ T R | I ARE ¥ o A % STwias ded 1 I Fd g, S A

sifrmea v w1 Reif i | are % ored 3@ T E

STEYUT YTALIY T HIT = 30°
¥ Bcd = 165 kN/m?

SLPM-P-CVL 18




—— 30 m ——>

§

.

A %
B 1%,
C %

A braced cut 7-0 m deep and 3-0 m wide is proposed in a cohesionless
sand deposit. Assume that the first row of struts to be located at 0-5 m
below ground level and the spacing of strut as 2-5 m as shown in the
diagram. In the plan, the struts are placed at spacing of 2 m centre to
centre. Using Peck’s empirical relation for pressure diagram, determine
the design loads in the struts. The properties of sand are as follows :

Angle of shearing resistance = 30°
Bulk density = 16-5 kN/m3

30m
P m—
Z) B Y

SLPM-P-CVL
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*0-5m

2-5m

1-5m

.
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¥
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(b)

(c)

U 5 m A1 gt o I S aelt @ uarfed saen § 2 | 590 $ are Aot
TR ITET | € | STe] Aot sl s & o5 1 gl 3 m 8 | He T0Tieh Feaier 37
Breefty feamsti & v € 3R 5 x 1073 m%/Ra F suer & | a1 wifert #it B
0-25 m ® | & WA §Y {3 relt FHawt it afify v Fi wiaw 78 2, 7 e fwa
T o U e UehEHH SRR aTe] ATfert % foRT 200 mm T W dueA e
UM | 34T AT 3 a1t ferat & @ givet wa &1 o e 6 w1, 9 wrE
3T 1 99 F T W F1q hHifsre | e =1 e & gy fa=wor guize |

A 5 m thick clay layer is subjected to drained condition both at top and
bottom. It has few sand drains in square pattern. The spacing of sand
drains are 3 m centre to centre. The coefficient of consolidation in
vertical and radial directions are same and equal to 5 x 10~ m?%/day. The
radius of the sand drains is 025 m. Assuming that there is no smear at
the periphery of drain wells, it has been estimated that a given uniform
surcharge would cause a total consolidation settlement of 200 mm
without sand drains. Find the consolidation settlement of clay layer with
same surcharge and sand drains, at times of 6 months, 9 months and
one year. Draw the variation of settlement with time.

(i) U za, e fafire oeg 0.8 3 ifas Har 1.8 UiEH 8, 8 cm =AW & T
FEAeR U1 # YaTfed dT 8 | U159 § U GEL ¥ 20 m T G W A qramdt
F R WA 180 kPa 3R 9t faX W e 360 kPa qwiid # |
q13Y & ST &€ T AT i i vare i femm g i
(STH-TISEIF FHIHTOT T ST HITT 1)
A liquid whose specific gravity is 0‘8 and dynamic viscosity is
1-8 poise, flows in a vertical pipe of 8 cm diameter. Pressure gauges

in the pipe located 20 m apart indicate a pressure of 180 kPa at the
upper end and a pressure of 360 kPa at the lower end.

Calculate the flow rate and find the direction of the flow in the pipe.
(Use Hagen-Poiseuille equation.)

(i) UH YSHR URY ¥ I A ¥ B 7% Yaled @1 8 | ifwde A W B W

15

10

uf=ae A B
139 1 ITH 12 cm 10 cm
7 | 100.000 m 101.000 m
1 e 30 kPa 20 kPa
UTSY T3 B FRTr 7 3eherd i |

@ afteel % st Sl 3| = 7 i )
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Water flows from A to B through a tapering pipe. The following
data is given at section A and B :

Section A B
Diameter of pipe 12 cm 10 cm
Elevation 100.000 m 101.000 m
Gauge pressure 30 kPa 20 kPa
Estimate the discharge in the pipe line.
(Assume zero loss of energy between two sections.) 10

Q8. (a) ToRell T & wied W Frfa-wafa gfver Tt @ wafa sFvaitea @7, whe fr
T | GE-EE AW 650 kN/m? o1 | Hfiq svatied e § fravefa alem &
gy frefefad v & -
wiegor | #ifgwree | faaes LK) feoquft
TET | kN/m? gfded | kN/m?

kN/m?2
1 100 290 —40 | ot wireor gufia sHyaTed e i
2 200 430 ~20 | Thum|foaes vftee st iy e
3 400 600 50 e T o
4 600 840 110
STt ST wHed greel 1 Ruator Fifg | sfa-wee e F @ i aw
g ‘A’ (faer o) & foreor =6t amgT |

The consolidated undrained (CU) tests were performed on the four
over-consolidated clay samples obtained from a site. The
pre-consolidation pressure was 650 kN/m?2. The results of triaxial test in
CU condition are as follows :

Test Cell Deviator Pore Remark
sample | pressure stress pressure
kN/m? kN/m? kN/m?
| 100 290 - 40 All the tests were performed
2 200 430 -20 in CU condition. The deviator
3 400 600 50 stress and pore pressure
4 600 840 110 were at failure.

Determine the effective shear strength parameters. Draw the variation
of pore pressure parameter ‘A’ (at failure) with over-consolidation ratio.
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(b)

(c)

T 250 mm SATH i 8 m Tl shshie FUIT T IwF-FoRa S RT ITeT 1T | MeA
i T v Bt <ieft 3R 9 & g i 1 | sifow ufe gl § 3f|d 39 3.0 mm
gfd wen sfwifgd fem mn | @i = s #w faffa five
ATETH. 2911 (W I) — 1979 % TEW, AR HTH. TUT F e 3R 38T STeor
T A-foRT B1S & WeR & g smard % orefi wardt 1 Yerew i 05 R |
gis i Fuifia Fof 165 kJ & 3 e &1 =0 22 kN ® | 9 i 6
fruif S & Faet 90% 1 TN EaT @ | ATHH. T 1 ¥ 25 kN/m3
o T weharT @ | e Ui 2.5 W St |

A 250 mm diameter concrete pile 8 m long was driven by a double-acting
hammer. The driving was carried out by a short dolly and cushion. The
average penetration recorded in the last five blows was 3.0 mm per blow.
Determine the safe pile load. As per IS 2911 (Part I) — 1979, the
coefficient of restitution of the materials under impact for double-acting
hammer striking on steel anvil and driving RCC pile is 0-5. The rated
energy of hammer is 16-5 kJ and mass of hammer is 22 kN. Assume that
only 90% of the rated energy is consumed. The density of RCC pile may
be considered as 25 kN/m3. Assume the factor of safety as 2-5.

(i) U Afdst ARIATRR dATfeehT § F[gd T2 Wil T | W56 712 % SF5aE W T
SAre3Te &7 |
TASTA F Ued 9 FI T 0-8 m 3N TAI=sd & Uga e et
120m |
SAIBTe i A TeXTs 3N TA=3Te H sl gTd F1d HITT |
AT H13 37 AT & ? T3 | W TROTHT & AT W SeAreaTet i aiffehd
Fhifs |

In a horizontal, rectangular channel, the sluice gate is opened.
A hydraulic jump is formed downstream of the sluice gate.

The depth of water before jump is 0-8 m and specific energy before
jump is 12.0 m.

Find the sequent depth of the jump and energy lost in the jump.
What is the initial Froude number ? Classify the jump based on the
results obtained in the problem.
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(ii) Fo-fagd 9t 3= F & o0 v tvare 7@ g wwarfa € | Syeey fae
rereadT 30 m ® | I HeT § T F 9T vare 30 mYs & | sy
JeuTe &t 1 it e | 2 forea Wi EET Famar 2 ;20 92 1 siwa
W 3R 4 52 T T 9 | 3 Wit F vew ¥ e vem R s At vem
(SISt H9) o AT T ATl HITIT |

RIS = 85% , S&TdT = 80% | SfIT |

A runoff river plant is proposed to generate hydroelectric power.
The net head available is 30 m. The river carries a sustainable flow
of 30 m%s in dry weather. Determine the maximum generating
capacity. Daily load pattern indicates 20 hrs of average load and
4 hrs of peak load. Estimate the volume of pondage to be provided
to supply the daily demand.

Assume load factor = 85%, Efficiency = 80%.
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