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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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SPM IAS ACADEMY Kakiiatio
QuT A
SECTION A
Ql. (a) fd= ABCD %1 4 U 31 s1sT 3T foa # 3iie 710 g9=arlisH & A, B, C 3K
D W I @t ufafsrar st = fatfa Sifs |

@f formd mm # ¥ )

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 TS i U &fdST ITH T o1 0eh o, SFalTs L 37 8%d ‘A’ i Heatem aF
g S AP H 19 Ued €, ¥ TSl 2 | A WTH 93 1 Sged 10 1 &, @ a1 B
0 & fohT ST aret Wi a1 frafeor SifSe st s i stiafte o1 avarg W w’ gfa
TEE T 1 UF THEAH faaid 1 @1 T ® | a9 38 3R 9" 9 & foau

STITET Ui E 2 |
g
A T

. |W/WHGH§ :m%i
)
,‘p
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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 Tio rod
Al L
D %r\r\fv\r\f\c B ,L

. ot # L—*

() Forg °C’ 3 D’ Wt rfersham s ATt H TOET AT AL TH Y 152 m A

D

T i 9 R 160 kN & Ui R 9 il 28 & and it S IR A F |

160kN & 5
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14 m

Calculate the maximum bending moment at points ‘C’ and ‘I’ 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
I
——7 m < 7m s TQ——)L—J(—J&—Q’
Al C: :D 152 152 152 152 B
Ja) i !
: k 14 m >

(d)  Fe410 UT F UF AB-HIV U= ISA 65 x 65 x 6 & FT 28 I T T 54
8 mm T T Yfgeht & Afced @ | s1aa Y quf qraed & quet & i Ia F0 &
fore aee &t tfispenar e | swrfvmen AT 9 ifse | 3o 2T 4 mm 3
f, = 250 MPa #ffS1T | ISA 65 x 65 x 6 & Torers & :
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) SPM IAS ACADEMY

A=T4 mm? C, =181 mm, v, 4=11, v 53=125
Tap = [Avg fy/(\/?:Ymo) +0:9 Ay, fu/le] a

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

ISA 65 x65 %6

_} )
65 mm
_l_ """"""""""""""""""""" ~—1| |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=T744mm? C,=181mm, y,=11, y,; =125
Tap = [Avg fy/(‘/gYmO) +09 Ay, fu/le] B

Tap = [O'gAvn fu/(\/gle) + Atg f.y/Ym()] 10

ISA 65 x65 %6

8 mm Gusset Plate
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’ ) SPMIAS ACADEMY

SHAPING BRILLIANCE

@Wﬁ@ﬂﬁﬁﬁﬂwmﬁ%ﬁﬁaﬁwﬁmwhmﬁwﬁ%maﬁ
mﬁuﬁlﬁﬂw 30 mmﬁwm m%mwm%lmmm
m@mmﬁﬁqaﬂtmaﬁql M25 ﬁ's'aﬁﬁ'{?»ﬁTFe 500 TS

LT 9 AT |
fe—— 600 mm —|
T - 8 ¢ §YUF @ 200 c/c
300 mm
l | 30 ¢ (6 Nos) Ta wfsret @ i

20 ¢ (6 Nos) g8l Hfeiet 4 F

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

fe—— 600 mm —]

i F /l/sfpties@zooac
300 mm
‘L L — 30 ¢ (6 Nos) below second floor
20 ¢ (6 Nos) above second floor
Q2. (a) UF T-uftese aw o fai, fom # qwiiw aam, ST o QI ZhST I FIUshIaRT foham
T R | i e § sfrehan Sfiee, a4 § 2 MPa a% @i fT ST 2 i
FfehRan TIEU yfdeet 1-7 MPa e Hifia frar smr & |
) e & fomg Pt wfereret et Faffa Fifs | farg P fve g sie
w Ry
(i) forg P v e wivaa fraffa Hifvm )
(iti) ¥ Sfdeett =t 3 w7 & I3 -t sraaat wamisw |
(iv) R ‘w’ & Afehan uH i i Hife |

50 mm

—

( w (N/m)

4w (N-m) 150 mm

A B P
EO mm

2m
150 mm
(a) (b)
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SPM IAS ACADEMY

ING BRILLIANCE

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 my

A ' B P
EO mn

’ 2m ‘R ~
150 mm
(a) (b)

(b) o o guiis 78 a7 & forw, € we wfafsran sra Fifs it a7 % fore s et s

13¢ |

EI =f=a F‘ﬁ'ﬁrq |

w/ Udheh TS
¥ 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 iammac/hmge E B
2

L
(c) ﬁaﬁmmwmz‘s%& HqfeTd faIee Haw % AT AhHe
amed gt @) i SR | M25 3 e 3 Fe 500 I 38aTd 919 ST |
TTUT Icohr3al el dTH 378 o TTHe AT | 8 ¢ 3 (e 3T 40 mm T T8 TG
AA AT | E, = 2 x 105 N/mm?2 & |
fe—— 500 —

"N -
_— 8 ¢ d¥h

300

_L ( Py /}/6—254)
6
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Fe 500 9910 % 10 ¢ = 0'8E7 fy 40002
C, = Fshie H qfomdt s/ S
5
Co= D (i~ ) A
i=1
M, =C, (% - X)
.
M, = Z(fsi —fei) Agi xy;
i=1
Ag; — idT ek § 3EuTd &7 Ewa
y; - T i i o S e A
Fe 500 = fore fafds fapfaat ww stfirpres wfterer .
ﬁﬁjﬁr gfderet (MPa)
0-000 00
0-00174 347-8
0-00195 369-6
0-00226 3913
0-00277 413-0
0-00312 4239
0-00417 4348

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=2x 10° N/mm?2. 20

fe—— 500 ——)

_— 8 ¢ ties
300

_L . | _6-250¢
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0-87 fy
For Fe 500 steel &y = B + 0-:002
S
C.= resultant force in concrete

i=1
D
M, =C, (5 = X]
n
M= Y (5 — o) Agx;
i=1

th

A, — Area of steel in i*? 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) Tor ¥ ewiE ¢ waa g & faverwor yaurar-faey fafer gro Hifsie | sty s @
(CEURE) 3R Fh7 ol @ (uHdl) R0 | @6 Ay AN |
ﬁ-qmﬁgﬁﬁmml

4 kN

Ag 2m l 2m B 6 m
fl AN El = faa

77T O
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(b)

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
[ C
Aﬂ 2m 2m B 6 m E
j EI = constant 74;7 EI = constant E

300 x 500 mm (FTET) T T Tk JGTAftad Jaferd shle 8% I Fe 500 32
FEATT T 16 mm ¢ ST 4 S GRT Taford fopa T & | yrgrerttera it o wet i e
s it I afe 78 300 mm S Foré st % wer W 350 kN & Tfera
HYEY I T 6T HAT & | M25 TS T Shehie o 3uam fr smr &)

M25 o fore Jet S8t & o e 9foerd (1,4) = 14 MPa

E,=2x 10° N/mm?2

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 (1;,4) for plain bar for M25 = 1-4 MPa

E =2 x 105 N/mm? 10
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(©) U a4 G99 ISA 75 x 75 x 8 MY % A GeYS TAe-H0 & &7 & 3 fora
i gy STER 20 mm ST % 6 Seel bl et Uith ST HTH Ufgaht oh Ueh & A IS
£ | R T ST Y TUAT HIT ST & GIE-HI0T STahT-alfeed @ |

T T TN R (£,) = 250 MPa 3 S 7 e (f,) = 410 MPa.

T qigeht

-

A

000000 Y
3

22 |
e

NS 8
NAANAN ANANY, T )

e
NANNNNNNN
I

A vz

[INNNNNN

1
1

fa7 (a) = (b)

Ued :

f i
B=14-0076 (XV_) L_y] (PEJ < fu Yo
t 2 j % fy j

>0-7
Glﬁ, w =srﬁ:mgmﬁﬂﬁ€r§
b, = STTETI GIEAT 1S
L, = fir st i og
a = 0-6 T AT dicdl & [oT
a = 0-7 d el & fore
a = 0-8 I AT 31fersh dieel & folv
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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

[y

Gusset plate O-O-O-OOQ:ST‘L

bo\ts

Q
Q
Q
Q
@)
O
£

Tackin®

i 3
%\ l

7/ N\NANAN' NN 8

NANNNNANNN T T

75

ettt e

[ANNNNNNYENNNAN
A VL2

= P
Figure (a) Figure (b)

Given :

f
B=14-0076 (ﬁ) [f—y) (E] < | 4 Tmo
FE Y ELT fov |

>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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(b)

(c)

ﬁaﬁmmhmﬁwmﬁwﬁﬁmmlmmﬁm
@) TR | S B A C @ ;A IR D G E |
40 kN

2m l 3m

@
3m@ ®3m

A D

mm mrn

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
r

mrm T

60 mm =T8I T A T B T il 9 gl § I &, e Uoh gL &
125 m H G W E | TF 33 Fhe B % 7EA T WG 2 | e A sifraw s
ré Rt AR R T 1400 N 1 T Seater HR AesHRT ST @, a1 7 5
497 0-5 mm ¥ JF T A UT| 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/mmZ; G = 7-6 x 10* N/mm?. 10

() frefafaa & e, w gad 9 ABCDEFG ¥ fu 9 Wi & Wi & &
! YMST :
(A) ST C T SATIhaH FOTHE siehd AT
(B) fergfa CD # arfirham aTenh sish el
(C) famgfa CD # siferran Foenes st el
(D) 3TTerwsl C YT ATk SHTeH S ST

SLPM-P-CVL 12



(ii)

SLPM-P-CVL

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

Th FAGT waq H Sfadt @i (FT o wssw) # sifirmemr fifvm
Fefafad sfrs wea & -

ANt F fTFAE = 32 m

T$s = 160 mm

28 =270 mm

FATE I FSTE = ATST TeE = 1-25 m

I 91 = 5 kN/m?2

qiSER{a T ¥R = 0-6 kN/m?2
ATET Y USSR 3 ATIad haiet 21 AT 9T STertara 71 AT |

FHohIZ T TAcd = 25 kN/m3 dfifSw |

Pt Ast fck ¥ 2
” By 1-1-4598R/f,. |SEIR=M_/bd?2&|
100  bd  2f, -V o -

e A EE RS L VDD VWETTTI BT L .
A 1 T 1
I |
| 1250 |
I l
2600 ! 100!
I I
| 7 1250 !
l I
_J'__ } !
FT 77777777777 FT7TI7T7T7T7T77777

| 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?

13



Consider the landing to be supported only on two edges
perpendicular to the risers.

Take density of concrete = 25 kN/m3.

P _ As _ fo [1- /T-4598 R/fy | where R = M, /bd”. 14
100 bd  2f,
—Ar- llllllllljllll lllllll]llll[
I I
: 1250 |
l |
2600 ! ”L1oo'
| T
i 7 1250 |
JL IIIIIIIIIIIII Illllllllllflfl
625, 625 ) . 1 6251, 625
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SHAPING BRILLIANCE

SPM IAS ACADEMY

Q5.

(a)

(b)

(c)

wus B
SECTION B

0-6 m =, 0-9 m Feft 3T 1-2 m Tt fomratt ameY O g fire 1wl & g oy
WAR 10 kN &1

aTg H SHHT ML A B 4T 21T 2

(STt 7 fafTe 9 9790 N/m3 7 <fifsie 1)

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

TS T@IierE % Qo Fafaes 7gu §aE, Fafis Se gae S did w g
i T FifrT |
A TR T H YYahTuT o 7 THTE & 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 F SR 40 m Fl FT=adr W 20,000 kW i1 Ieq Far 2 |
ST T AT, T A HT0-4 TR |

TWHTﬁﬁTF{:

(i) TRHFEE

(i) TS i Ui f

(iii) 2T@TE it fafire nf

(\Tfet ST 2-5, JaTe T 0-80 I THI &1 80% HIH 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 :

(i) Diameter of the runner

(i1) Rotational speed of the turbine

(ii1) Specific speed of the turbine

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

SLPM-P-CVL 15



Q6.

(e)

(a)

AN #, TS ¥ IS g 5 HT wdver R e iR frefrtiaa e

aEEl:
G{i&ur shHih 1 2 3 4
SIS (%) 68 58 50 45
Rl i d&q 4 9 28 46

T it gEAT W1 27% B | JATE T3k SHIST ST YATE Feehich 1 hiSIC | T
Fiffepa i HIfS |

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 HaW i w1 Auieg aiteT g 90 kN/m? @ | HqW gfver i #ae W
ST 0-75 m Y YT AT aiehre i bt foraret =0 amen awar a1 fetor i |
e e e 2-5 2, T Ui ane apwar = g 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 ?

U B AT I ¥ S0 frer Q, forr & 5wt geieaar H, faew &t S P,
e g, o o <iterd L 37 et 3 Toret < SHed p, e FAT p i
2l

afEr fafr &7 SwT e gu = o ofte avaey @ fammfed wed # 5wk 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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SLPM-P-CVL

U AR AT(eh 4-0 m T 8 3 1-0 m i T80E T 5-0 m3/s F7 FHegwor agq
Fdl & | T uitedd W aTfeewt T <ISTE F wG et STt 2 | S GHad
=Iters Fa hifore frad wfavare vare st il 781 & | s i St g
e i |

A rectangular channel is 40 m wide and carries a discharge of
5:0 m%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 T o ¥, 6° % A HIvT arelt wleares fify i 9 5 m 2 | ufaums
forfer <1 ov=r 8 Yefieft gaT it Srer Yo o @ € el wae afw ¥ 120 %
I T AT 7 | aurss fufy & afe we o w ot 9o # i
it | ot sret ot feafa i femm +ft s ifor | woer s e 36 Torerd 5
THR S :
STTEYUT YFIE T 10T = 32°
S =0
fRrfr o erdfor shtor Bt STaEgUr e & 0T T 50% A R |
T ¥9ed = 155 kN/m3

12°

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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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 15

12°

(i) e e Tl o foreg aref et aTe T T T T 9T BT R ?
What is the effect of earthquake on lateral earth pressure against a

retaining wall ? 5

Q7. (@) 70 m Tef 3 3-0 m SIS U FUTIF H1e U HHSA e el FHEd § et
¥ | o A 5 3 i o e aTae @ 0-5 m = T @ i e | Eie
STER 2! 1 AU 25 m B | FFAAT F, T I H7% § Hex % 2 m F HAA T
W@ T R | 9 e ¥ forw 3% % orawias Hew #1 ST Hd g, S H
Afraea i st i e | are % o 37w E
JTET FFRTE T HI0 = 30°
TS 9 = 165 kN/m?

SLPM-P-CVL 18




— 3-0 m ——>

7 —— |

F05m

2:5m

1-5m

!

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

SLPM-P-CVL

c— 3-0 m —>

e

19

*05m

2:-56m

15



(c)

U 5 m HIeT Aftehr o ¥ 7 qeft ot srvanfed e 4 2 | 3699 $o e Aot
TR ITET | & | STe] ATferdl sl s & ohes; 1 G 3 m @ | HE T0Tieh Seaier 37
sty feamadt & wa € 3R 5 x 1073 m2/feF & SR & | a1 Afert it B
0-25 m | 78 WA gC {6 el it it uftfer v g wier 76 2, 7w st foRam
T T Uk Yo UHHAT SRR TS ATfer % T 200 mm T wohet HEAA e
T | 36t AR 3 a1 Aot & AT giewT Wa H1 999 F9eT 6 HE, 9 "Te
3T 1 99 % qH TG i | e o w6 @y foreor gwise |

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) U a, o fafire gae 0.8 37 ifas et 1-8 15 &, 8 cm =H & Th
SEAlYL Igy § YaTfed idl @ | Ugy # Uk T ¥ 20 m ot gl 9 o e
S0t Rt T T 180 kPa 31 faet fat w3 360 kPa qoiid & |
UTSY | YATE 3T 3l TUHT ShiTST ST JaTe hi fawm 3 hifs |
(STH-UISEIgeT WHIEHTT T YA HIT )

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) T SR UEY ¥ S A ¥ B 9% YaIRd B € | 7edE A 3R B W
freforfaa st wea & -

15

10

Ui A B
q1e9 &bl ™ 12 cm 10 cm
£ 100.000 m 101.000 m
T Qe 30 kPa 20 kPa
UTSY TS 1 FIEE 1 3Tehald I |

(@Y ufceal % offr 1l 3T I A Ao 1)
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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) foRell Tt & T W sifq-werfra gfvr T w wElra sEvatta (@ g,) wheor
Y | §&-8 A1 650 kN/m? o7 | Hefia sHated e § B whe ¥
gy Fefafeaa yer % 2
g | FifbEree | foudw | wew feoqufy
T | kN/m? gfded | kN/m?2
kN/m?
1 100 290 —40 | ot gdveror gl emvenfeq sraer
2 200 430 —90 | UM foaes vfteae sty
3 400 600 50 fope |
4 600 840 110

Tt StoEver wmHed greel w1 Rt Fifg | sfa-we e % @ i aw
g ‘A’ (fawers 12) 3 forror =t amgu |

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/m2. The results of triaxial test in
CU condition are as follows :

Test Cell Deviator Pore Remark
sample | pressure stress pressure
kN/m? kN/m?2 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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(c)

T 250 mm ST hl 8 m Al Fhshie TYUIT i IHA-FoRT BT R TITeT THIT | e
Eﬁm@@'ﬁ@ﬁﬁ ﬁtgm%mﬁné | Jifaw gi= Terl § 379d ®e9 3-0 mm
gfd werw sfwcifgd fer mn | gfE wpom oww @ fuife Ao
AE.TE. 2911 (9T I) — 1979 % TER, CHTHY. TYUT 3 TS 37 FTATT SATE0
T 3wF-5hT g1S % YRR % foTq Smmara & o7efiT werdl &1 yera e e 05 © |
gle &I fuifta S 16-5 kJ ® 3R g9 &1 9@H 22 kN ® | 9 =fifse fos
it St % SFaer 90% T ITHIT AT & | ARHTHY, T F T 25 kN/m3
o i wehaT & | 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 AAS FRAATHR AfeehT § w39 e Qe T | WEH 712 % SyaTE W T
ST o T |
SeAl=sld % Ugdl 9ot i Tes 0-8 m IR Fersr™ & et fafive St
120m? |
SCl=BTe i ST TS SN AT § Hell JTH F1d HISIT |
AT H13 3ieh AT & ? T34 | WTed GROTHT & ATIR T SAr=aTed hl Ffiche
hifs |

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) A-fd et S 0 % fow U arvae 7w wedrtaa € | Sy fiae
HEI=GIR) m%lwmﬁqﬁwwﬂamm m3/s & | Aferehan
IS e sk i i | e e TR wey saqmar -« 20 =2 % s
W 3R 4 52 1 90 9T | e 11T & ve ¥ 1 yer e S arer sew
(STST H9T) o ST T HTehel HIFT |

WRTUT = 85% , I&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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