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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 fUg 31t a3 31k foa # <wifu 10 @9=ams & A, B, C 3R

D W & aret @t wfafsrar s« = faffa fifse)
(G’ﬂfamﬁmmﬁ% 1)

80 80 40
40
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 SwaTs i U &S U G 1 0o o, s L 3 sk ‘A’ i St aF
g S AT H 7 MR 2, ¥ 1 2 | A W wwH e gyl 1R, A 9 B
g1 F8 T 91 aret Wi 1 frator i st g i stiafe 31d T w e ufa
Uehsh TS 1 U UHEHH faaftd wm w@r T € | a9 83 3Ry 9 # fag

TEITEAT Ui E 2 |

w/ Ueheh ovaTs —— aase 1,
Dgcrvmc B L

=1, * Ly =i
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(e)

(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
Ly T
w/unit length (A Tie rod 1,
D 2 B *

—1L # L——-*

forg “C’ 3t D W sAfeream s et S o A AR o @A 152 m F
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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

: TEEP

T M7 ) =
A C 1D 152 152 152 152 B

2

Fe 410 U2 % U& @lE-3I U=a< ISA 65 x 65 x 6 & ST 20 FT 0% dH 3599
8 mm T G ufgert ¥ Afced 2 | s ol ared & auet & W w T w0 F
fore e &t sifiemr Fifse | wrtwrer Afegr 99 i | 3o 3T 4 mm 3
f, = 250 MPa #fifS1T | ISA 65 x 65 x 6 % e & -

-
—

Y bl

14 m
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A=Tmm? C,=181mm, v, =11, v, 3=125
Tap = [Avg fy/( Jg?mo) +0-9 Ay, fu/le] ar

Tap = [0-9A,, fu/( \/gle) * Atg fy/YmO]

ISA 65 x65x%x6

65 Im _} /
_l_ """""""""""""""""""""""" —i| 1181 mm

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,o=11, yy,; =125
Tdb = [Avg f-‘y/(\lgymo) +09 Atn fu/lel or
Tap = (094, £,/ (VB ¥py) + Agg £, / ¥mo]

ISA65%x65%x6

T

8 mm Gusset Plate
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(e) @mﬁwmmmmﬁmﬁaﬁmw%mﬁaf@ﬁ%maﬁ
Tt WSS ¥ I, 30 mm F TR 20 mm%mma’r%a%t@mama
sﬁgqﬁmwﬁmaﬁﬁqaﬁtwm| M25 ﬂzﬁzsﬂw‘e 500 U

FET A ST |
f&—— 600 mm —>]
| 8 ¢ §°F @200 c/c
300 mm
JL L 30 ¢ (6 Nos) Zadi Hfsret & =
20 ¢ (6 Nos) g8l Hforet & F9

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.

600 mm —>|
L~ 8 ¢ ties @ 200 c/c
300 mm
_L L~ 30 ¢ (6 Nos) below second floor
20 ¢ (6 Nos) above second floor

10

Q2. (a) U T-uit=sse i &t fAmivr, for  quriu sram, F@et & o ewel &I fauwEt fFar
T ® | g Sie § Aftean yfde, W\§2MPaaaw‘1ﬁaﬁm'\mT%aﬂt

AfereFan I9EqT yfdeer 1-7 MPa % difta i ST 2 |

) e % fareg P o it et Faifta Aif | forg P v g e

T
(i)  forg P o e wivae faffa Fifsw )

(iti) ¥ wfdrert I 3fad &7 & 377 f5-smandt sraat wanize

(iv) R ‘w’ & ifeehan 9 =1 fFaifa Hifsa

( w (N/m)
4w (N-m)
A B
e— 2m g

(a)
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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
r
4w (N-m) 150 me
A B 3
EO mn
le 2m }l € >
P : 150 mm
(a) (b)
(b)  fert o gris ¢ e % forw, € w wfafsran sma Fife 3iiw erm & forg da st st
EEIELS
EI = fiaa &fifs
w/ Uhch aﬁﬂlﬁ
A : C & E B
¥ 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 gamrwgf hinge E B
2

5
(c) %ﬂﬁqummqmz%%q wqferd fawa saen F ATET e
wmed gt #r feifta T | M25 32 iz 31 Fe 500 3 36010 59 ST |
HIUT Icche3dl hael 4Y 378 o U AT | 8 ¢ o 519 3 40 mm T TIT 10
AH ST | E = 2 x 105 N/mm? fifoe |

le—o 500 —
' -
_— 8 ¢ IHh
300
l . | _6-250
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0-87f,

Fe 500 ¥%1q o fAT &, = = Y + 0002
2]
C, = F3hie 3 uftomdt s/t
n
Co= D (i~ fa) A
i=1
D s
M.=C, (E - XJ
n
M= D (6~ fa) Ag xy;
i=1
A; — idff dftr 7 seura 1 SAwe
y; — TETd T ieff feh st ek 3 @ gl
Fe 500 % for ffde faafaat ur sifireas ufterer
farefar yfderet (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 Eg = 2 x 105 N/mm?2. 20

fe—— 500 —|

_— 8 ¢ ties
300

l . | _6-256

SLPM-P-CVL 7

Optional Province - optionalprovince.com



0-87 fy
For Fe 500 steel &y = o + 0-:002

s
Cc = resultant force in concrete

n

M= ) (s —fa) Ag x;
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 4239
0-00417 434-8

Q3. (a) Teor ¥ awis s waa a7 #1 faverwur yavrar-fagy fafer grr Hifs | stoegor e s
(CEUFEL) AR FFT el e (fumdl) s | d@6T e AnE o

Afe-aftard farmg i «ft o AifSr |
4 kN
C
Aﬂ 2m 2m B 6 m E
3 EI = faa A EI = faa |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

AilszMB 6m (E
3

j EI = constant Ar EI = constant

(b) 300 x 500 mm (FTET) T i U JGTArad Faferd Fshie & I Fe 500 U2
TEAT 1 16 mm ¢ i 4 ST 310 Yafora fam o & | Srgrertrer fat wwwet ) e
s (it T a7 78 300 mm =3 foré smmervar % wer w350 kN ¥ Tfra
HTEYUT e i & FAT € | M25 TS 1 Fhshie fersyor swai farr s |

M25 3 fore ardt st % for swe uferet (1) = 1-4 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 JF99 ISA 75 x 75 x 8 MY % A WeYs Se-Hioi & &7 & 3 oy
% gy 31FER 20 mm SITH ¥ 6 Seel T Uahel Ufth gIT T Ufeaht 3 U & 3T e
2 | W T SHAT T TUET AT e & SATE-HI01 ehT-aifeed & |

O T T Sfee (£) = 250 MPa I = 7 gfeee (f,) = 410 MPa.
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[ Bot—8- N
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o

o= (a) =7 (b)

e :

w) (£ by fy T
B=14-0076 (T) (%J (L—J < (ﬁ]
>0-7

Tﬂﬁ, w =srfiwgmaﬁr€@§

b, = STTEYU TTEAT =113

L, = o Sirg it vag
a = 0-6 T I 3 dicel & [
a = 0-7 7 dieei & feg
a=08 ﬁﬂmmiﬁﬁﬁgﬁm
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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 (f,) = 410 MPa.

f Gusset Plate
35
S 1y
Gusset plate 1HHOOOOO !
polte d ;
_ e 1000000y
N i
2&\\\\\ AN\ 8
T RN f
40 PN T <
P
35 PN |
RN
e— 75 —)
Figure (a) Figure (b)
Given :
fy) (b fuy
B=14-0076 (E] [-”J (—S-J < ( m0 }
g L B fy v,
>0-7

where, w = outstand leg width
b, = shear lag width
L, = length of the end connection
a = 06 for one or two bolts
a = 0-7 for three bolts
o = 0-8 for four or more bolts

SLPM-P-CVL 71

Optional Province - optionalprovince.com



Q4.

(a)

(b)

(c)

%ﬂﬁaﬁqwﬂmaﬁrﬁwmﬁmﬂﬁﬁrmﬂﬁmmm@m
@) TET | e B A C R §; ‘A D HES ¢ |
40 kN

2m ‘l 3m

@
3m® ®3m

A D

mrm rrm

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 J' 3m

©
3m® ®3m

A D
T

mrm i

60 mm =TT I T A 3T T YA FUL 0 g1 ¥ HE 2, AEH Th gL H
125 m AP RE | TH @ AR STTHAAT E 2 | ¥ H sy B
awréﬁafﬁﬂﬁﬁqﬁmqt 1400 N T U& FEATUT I ALHAT ST Yah, ATG W HT
87 0-5 mm ¥ ARF T AU E = 2 x 105 N/mm?2; G = 7-6 x 10* N/mm?
s |

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 10° N/mm?; G = 7-6 x 10* N/mm?. 10

() Freafafaa ¥ frw, s gad o ABCDEFG % fofu oief 1 % 9Ior & &
T qIIST :
(A) e C W Sfehan FoTena: e AT
(B) fawgfar CD # stferpam gevens s el
(C) famgfa CD # siferaraw sromenes st ATl
(D) 3Tl C YT ATIhad T s 30
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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) Th HAIE Waq & Sfoadt @i (@2 3 Ugsw) i sifiwerar i

Fefafag siws yem @ -

NSl =32m

3 = 160 mm

2% =270 mm

YIS it AieTE = AfeT e = 1-25 m

I 9 = 5 kN/m?

qftsHfaT &1 97 = 06 kN/m?
TATET 3l TEST & SAeTad dhael a1 Rl 9T ATeftad w1 S |
FhIe &1 ged = 25 kN/m3 ofifsio |

Py _ Ast _ fa 3 2
= E 1-,/1-4-598R/fy |S&R=M, /bd? 2|
100~ bd  2f, [1-V o | Mo
_‘r_ ll!lll'lll'lj}j lllll!llllfll)
| N
| 1250 ,
l !
2600 i ; 100;
i 7 1250 ;
A rrr ll! rr I rTrrrr
625 | 625 2430 | 625 | 625 |
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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SLPM-P-CVL

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

Pt Ast fek

= 2 1- J1- 4598 R/, | where R = M, /bd%
100 ~ bd 2fy[ J - | e Bl

— f ittt sl e sl IFF NS FFFEFNNRYN]
Yy ¥ I
I I
i 1250 |
| I
2600 ! 1000
I I
: 7 1250 !
I I
¥ If({llil!lll!l (Ilfffllfl(!.(l

| 625 | 625 | 2430 625 | 625

14

Optional Province - optionalprovince.com

14




Q5.

(a)

(b)

(c)

@vs B
SECTION B

0-6 m =T, 0-9 m FH=t 3T 1-2 m T fermra aret O 33 fis i ot & g 9=
WYL 10 kN 2|

a1 § SHeHT WK ST B T 2R 2

(St =1 faifare W 9790 N/m3 w1 fifsre )

A rigid body having dimensions of 0-6 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

WW%WWWW,WWWWMWW
&I =rE Hifs |
T TaTE FHEAT H GFRIT 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

T e 2TETET 40 m Y STa=edr 9 20,000 kW St 3c9 Far 2 |
ST T AT, TR % AT 1 0-4 TAT R |

Wiﬁﬁﬂq -

(i) THAH

(i) ZwaTg ol f

(iii) a3 it fafsre nfa

(TTfer STFAT 25, JaTE 3T 0-80 ST FHI EAT 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

(i1) 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)

TSI H, HTETITS 3 YT gRT 29 Her afterr R ma ofk freforfiaa oftom

AHEY :
aiiEor S 1 2 3 4
AT (%) 68 58 50 45
an i dE&TT 4 9 28 46

T i gt AT 27% ¥ | YATE 95 sHISe N aTe YeHi I Hiioe | T4 H
Ffiepa t i |

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 Hqu g 1 sl wdfteT @med 90 kN/m? ® | HqW givhn i #aE |
ST 0-75 m T {ST ATt aiehre i bt faret = ek awar = fator i |
afe; gea e 2-5 2, T e are arwar 2 gt 2

The unconfined compressive strength of a saturated clay is 90 kN/m?2.
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 ?

% B FIAHE T F I e Q, R % S areeaar H, fer &t 3= P,
Teed g, T ot <feré L i ater 3 ot : g p, e A p O FdT s
2l

m%wmmgﬁ%mmﬁmmﬁmﬁﬁm

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 L.

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

U ITAATHR AT 4-0 m =Et ] 31T 1-0 m Y T80 T 5-0 m3/s F7 fregwor ae7
FAl & | T Witedd W ATl AT <ISTE F wGr Hoped STl @ | AN GFtaa
=ters F1a it e sfevare yare sraeand sl 78 & | gsawr § 39t 8
e hifore |

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) TeuTE I, 6° F Hq FI7 arelt wfaurs fif Ft S35 m 2| sfeurs
firfer =1 o= gm Yeftedt gar #t strera we @ @ o waw Afae & 120 %
0T W A & | Sfaures iy B it o = w afey o 9 Rl

hifsre | aftorrt srer it feafe it fam +f v Fifsre | wver e gar 3 orend 5w
TERE :

9EqT Gfe &7 T = 320

U =0

i 3 ot tor 6t o gfeira 3 i 1 50% w9 i |
T 996 = 15-5 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 :

17
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Q7.

(a)

Angle of shearing resistance = 32°
Cohesion = 0

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

resistance.

Bulk density = 15-5 kN/m3

12

(i) e i Tt 3 foreg wref e ara T EY T T T R R 2

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

7-0 m et 3 30 m =S U FETE FE U Hoo ed ] FET F gEred
2 | o i i 3T 1 gow dfe e @ 0-5 m i Tt 2 3 s § e
FER 2] 1 U 2:5 m B | FIAET F, T H % § % F 2 m & HAWA T
W@ T ¥ | 9| ARG ¥ e Y % rwas dey 1 IR A gY, o A
sifirpea Wil 1 Faffia i | are & orad 39 g E -

STGEYUT G T i = 30°
¥ Bcd = 165 kN/m?

SLPM-P-CVL 18
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—— 30 m ———

? A7

it

*0-5m

2:5m

1'5m

i

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 25 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

SLPM-P-CVL
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(b)

(c)

T 5 m A gftet T v 3 et o srvanfed s § 2 | 69 59w At
IR T & | S1e] ATTor T ez 8 e b1 gl 3 m B | HOH TUIich Featert 3fie
frsdtg fewmstl & w9 € 3 5 x 1073 m?/RA % swer 2 | aey Aifert it Frsan
0-25 m ® | T8 W gY {3 relt FHawt At aftfy w Fi wiaw 78 2, 7 e fwa
T o U e UHEEH ATHI 16 Afert & foET 200 mm T weh g e
HOT | 34T Afe 3 a1t ferat & @ givwer wa &1 e e 6 i, 9 urE
3 1 99 % WHT TG it | e = wwa & A foeor gtz |

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 0-25 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) s g, e fafire o9e 0.8 37t ifas saar 1.8 WSS &, 8 cm =414 % U
FEATYT 15y § Yafed eidm 2 | Ugy 7 Uk 6 ¥ 20 m o g 9 o et
S A W e 180 kPa 3R f9t fa W 360 kPa aw1fd # |
UTEY ¥ YaTE T TUET hifS 3 yaTe i fmm 3 i
(RTH-UIsget TR i 39 AT )
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.)

(ii) UH YR URY ¥ I A ¥ B 7% Valed A1 & | ifwds A 3 B W
frfafiad sties yew & -

15

10

uf=ae A B
139 &1 1™ 12 cm 10 cm
71 100.000 m 101.000 m
N T 30 kPa 20 kPa
U739 A3 § fAwar & e Hifs |

@1 uft=del & ofta il grd 3= 9 ofifo )
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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 ecm
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) ToRelT T & wred = wrfo-wafa gfver TET W wafia sFvatta @ 7,) v e
T | Q-6 2 650 kN/m? o1 | Hefia svatied s § Hravafa alemr &
gy Frefafaq v &
wiae | wifgEreE | foues T feoquft

TET | kN/m? gfdaedt | kN/m?2
kN/m?2
1 100 290 —40 | ot wireror gufig svaTfed st §
2 200 430 —20 | T e fteae st iy T
3 400 600 50 faser e
4 600 840 110
STt St wHed grerel 1 Rt Fif | sfa-deT s F @ i aw
e ‘A’ (ke 1) 3 foremor =6t 99mse |

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?

1 100 290 - 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. 15
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(b)

(c)

T 250 mm SITH T 8 m At shshie T T Iw-Fopa Bt grT wimer T | e
1 T v Bt Sieft 3R 9 & g i 78 | sifow ot yerl § 3fed 39 3-0 mm
gfd wen fmifed fem ™ | @i = oww # fFaffa fifve
AETH. 2911 (9T 1) — 1979 F FTAR, ARHTH. TUT & M 37T 38T STereor
T I-f5R B % URR % foie S1mE & o7efi werdi 1 Yo e i 05 € |
gfis H Fuifta =1 165 kJ ® 3K g9 &1 3=9mH 22 kN 2 | 9 =fifsw fos
freifa Sif % shaet 90% T ITIT BT 2 | SCHH. oM FT ¥ 25 kN/m?
foram ST weharT @ | e Uik 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 SfdS SEIIHR ATfeehl # T3 e Wiell T | F39 112 % 3FIATE T U
SeAre3Te =47 |
TASTA F U 9 I T 0-8 m N TS & Ugal i et
120m?|
S BTe %l A TeTTs 3 FIcAro3Te | sl gTd F1d HITST |
AT H13 3 T & ? 9 | W TROTHT & AT W SeArearet i aifihd
Fife |

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= F1 & o0 v svame 72 gyt € | Syeey fae
rETeedl 30 m @ | [ HieT § T 1 9oy g4t 30 m¥s & | s
JeATE & 1 i o | 3 o TR wsy samar e ;20 =52 % i
WR 3R 4 52 HT 9 9 | 3 9l F vew F e vem fhu S At e
(ST HT) % AT T AT HITT |

WU = 85% , T&dT = 80% W AT |

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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