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sl. No. ~Ub C-DTN-J-DFA
CIVIL ENGINEERING

Paper—I
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued to
you, which must be stated clearly on the cover
of the answer-book in the space provided for
the purpose. No marks will be given for the
answers written in a medium other than that
specified in the Admission Certificate.
Candidates should attempt Question Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each question
is indicated at the end of the guestion.

Notations/terms wused have their usual
meanings, unless otherwise indicated.

If any data is considered insufficient, assume
suitable value and indicate the same clearly.

Newton may be converted to kg using the
equality 1 kilonewton (1 kN) = 100 kg, if found

necessary.
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Section—A

1. Attempt any five of the following :

fa) A smooth right circular cylinder of
radius 05 m rests on a horizontal plane
and is kept from rolling by an inclined
string AC of length 1:0 m. A prismatic
bar of length 1'5 m and weight 125 N is
hinged at point A and leans against the
cylinder as shown in the figure below.
Find the tension S that will be induced
in the string AC. 12

A
A
(b) A composite beam of cross-sectional
dimensions is shown in the figure
below. The upper 150 mm x 250 mm
part is concrete, E. =20 kN/mm? and
the lower 150 mm x 10 mm part is strap
steel, E. =200 kN/mm?. Locate the
centroid and calculate the second
moment of area about the horizontal

centroidal axis of the composite section. 12

150 mm
S—

A

250 mm

<—10 mm

C-DTN-J-DFA/38 2
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" us—h

1. Fefofeadafsdigia s 3w 2 :

() = foFn o= gdlm focver, Bmdt B
0O-5m ®, U &faswt 92 9 W@ & I 34
1-0 m =13 i 3Ha St AC & 30 g |
UHT T 81 1°5m =g 9 125 N 9R =Greft
st o, faa # ftEd sganr fag A W ==
q g 8 3R faover w fofit 21 =t AC & Af@
T S &l J1d B 12

-

A

A

(@) = 9gw® u= & ufad faand o3 d Rag
gl It 150 mm x 250 mm &,
E. =20 kN/mm? ae &z &1 a1 2 3
150 mm x 10 mm daren F=en e uzs
o w1 8, et E, =200 kN/mm? 2|
Fzw Fuifa = R dgw =8z F afew

*aha g A AR fema a=-smef i o

& | 12

150 mm
€ ——— D

A

250 mm

m%—lo mm

C-DTN-J-DFA/38 3 | PLTO,
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(c) For the beam shown in the figure below,
find the fixed moment at ends A and B,
using conjugate beam method. EI is

constant. 12
S50 kN 75 kN
K y v g
3(—3 m-——)l(——4 m—>k—3 m—)lff

(d) A gate of size 2mx1m can slide
without friction. It is held in place by a
thin cable which pulls it to the left due
to buoyancy on a balloon of diameter ‘
D and of negligible weight. The gate just
opens when the level of water is as
shown in the figure below. Obtain D.
Where should the cable be attached so
that the gate slides smoothly (i.e.,

without rotation) inside the channel? 12
- (.
K—D— ‘
3m
Balloon |
Cable J
— Gate 2 m x 1
Pulley H 2 m m
ﬁ?mm*‘nmmmrmm\ s
Water
Channel
AT

(e} An open circular cylindrical vessel
of 20 cm diameter and 80 cm height
contains water up to a height of 60 cm.
Find the maximum rotational speed of

C-DTN-J-DFA/38 4
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(1)

(%)

49 fox A e v & oo sgew u@ fafu |
it A 3R B w teg ol e+ ET fAaa
21

5(11{N 75£N
2
Ag(—a m—¢——4 m—>¢—3 m-’EB

2mx1miﬁlﬂiﬁmﬁmma€wm
2| SUH UF Uddl hee AT Ush SPIE UL T@T T
2, st f6 7vg Wk 9 D =@ I TR Wl
ITATIHA] & SR 39 G IR Wiwar 21 FU
gsl gadl g, 99 9l & d@ fem A Rar
STIER Bra1 81 D T HL| FHaad el oo SE
Tife, foaa & *ae aifegs § faw o= o
(38 & yola & si7) 7

AV 4

: T

&— D—>l
3m
ﬂWﬁT
Fa
gfa FIZ 2mx 1m

1

2m

mm*'mvmmmmu\
qrt

arfgat

LU

T

(¥F) 20 cm =™ 9 80 cm F91E 9 TH G

garsR fGeveft 9d4 § 60 cm i FE 9% I
2| fadveht ada il 3u& 3ma S|l 319 «®
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the cylindrical vessel about its vertical
axis so that no water spills. The vortex
flow developed in the circular vessel is
forced-type vortex. 12

() Find the coefficients in a cubic
polynomial representing velocity profile
for a boundary layer flow over a flat
plate held parallel to the stream. The
pressure inside the boundary layer is
impressed from outside boundary layer
and remains constant in the direction
of flow. Find the shear stress on the
plate in terms of free stream velocity,
boundary layer thickness & and
dynamic viscosity u. Cubic polynomial

§=1.'::|;+af:n1+.cn2 +dn”

where a, b, ¢ and d are coefficients and

Tt=% and y—measured normal to the
plate. 12

2. (a) A Dbridge girder which is simply
supported, is traversed with a system
of loads as shown in the figure below.
Calculate the maximum shear force and
bending moment for the girder when the
loads are traversing. Assume the span

of the girder as 40 m. 20
@ @ ® ©, ®
6 kN 10 kN 10 kN 4 kN
b—z S m—%S m—%——a m—%—Q S mi
C-DTN-J-DFA/38 6
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i siftreran ooffl =@ s =, Swa o e T2
gaeR =wd4 # fasfaa wfe war wonfka ufbe
wifa =1 2| 12

(9) s =9 =gug #, st fe @ wa waw & oan
WHEA, 90 & GuFal Wl TE gue ©E €W
=ardl 8, 7T T i | @A 96 % 3= JrEd
o 9td @ e« el @ St R yar i R
for wmar 21 wiz I el Sfaad # gw 9
31, dard 9%a i HeE § 3R nfas wEa uF
95l § F1d H | U9 489S

%=a+bn+cn2 +dn3

Sed a, b, Caﬁ(dW%Wﬂ=%Qé
y =TT T Wi 9T e 2 12

2. (¥) & yPaEhad TE g9 | A= o3 4 kel
TR R YOIl ShHYT Ll &1 Wi & <At
2 &t feafa § e & fo sifbean susgw 5
R S AT WA w1 TS A fagfa w

40 m | A | 20
@ @ ®
6 kKN 10 kN 10 kN 4 kN
kQ S m~)&'3 m—*——S m—*—Z S m—)l
C-DTN-J-DFA/38 ' § | P10
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(b) Determine the value of collapse load
for the continuous beam of constant
plastic moment capacity of 90 kN-m
shown in the figure below. Use
mechanism method. 20

P 1 5P :— kN/m

[ -

(c) (i) 1f the velocity .components for
possible flow are given as

P

u= —4M[x2 ~3y2}
v =4ayBx? - y?)

determine whether or not fluid
motion is possible. Obtain stream
function, y. Show whether the
flow is rotational or irrotational.
If irrotational, find velocity
potential, &, 10

(if) A trapezoidal channel with one side
vertical and the other sloping at two
horizontal to one vertical, carries a
discharge of 28 rn3/sec at a mean
velocity of 15 m/sec. Determine
the longitudinal slope and channel
dimensions for the best hydraulic
efficiency, if Manning’s n=0-014. 10

3. (a) As shown in the figure, an I-section is
made using 3 wooden planks of dimen-
sions 150 mm x 10 mm to give a total
depth of 170 mm. The glue that is used

C-DTN-J-DFA/38 8

Www.onestopias.com


www.onestopias.com
www.onestopias.com

-

(@) = fam # @@ 90 kN-m ! &R sy
ol &maT 9t Had 4+ fog Fua s
o 31a 1 iy = g =) 20

P

Mvéfﬂ"m¢ ,

15P
E:)‘_ k—Sm—)l |
6 m 6 m

@) () T v gEE & fore 3 wes R g #

u = —4ax(x? - 3y?)

U= "-I-czg,;(.’j.:c2 —y:z]
@ ate Tfa geya @ 4 8, f[Afda %t g
e y UTH i | TaTE Ui & AT AUITcHS,

feamd | afg srguifeass &, @ a7 fawa @ g«
i 10

(ii) TH e Feater 3R gEd wfea, @) afas @
U FEYL, Tl gdensl  aifgwr #
1-5 m/sec & 3MGa AT IR 28 m > /sec &
P aa i aR A mEF R =0-0148, @
ygatan gt garar & foe st ere 9 anfeant
&1 fommd sma ) 10

3. (%) fax @ ffRm@ g 150 mm x 10 mm i
fm arelt d9 TSt F aedl w1 I B
uF [-QFE SR T R 3@ Hel RS

C-DTN-J-DFA/38 9 [ P.T.O.
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to join the planks at the joint is having a
permissible shear stress of 1 N/mm?

after it

is cured. Check whether the

section is safe at the joint to withstand,
when it is used as a cantilever of span
1 m, due to a concentrated load of 1 kN
applied at the free end.

Glue:

10 mm——~

Glue.

L I

< ..

- >

L R S ———

1'(——150+mm——)1

(b) () A model having a scale ratio of
1:10 is to be constructed to
determine the best design of Kaplan
turbine having power 7355 kW
under a net head of 10 m at a
speed of 100 r.p.m. If the net head
available at laboratory is 6 m and
the model efficiency is 88%, find—

(1)
(2)

(3)
(4)

C-DTN-J-DFA/38

the speed of the runner
required in the laboratory;

the output power of the model;
the specific speed in each case;
the discharge needed in the
model.

10
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170 mm 2| a&dal *l Siig W sied & fag &M
e H, EEYA & 9Q, AT UEIU Afdaa
1 N/mm? 2| 3% 98 ¥=v= 1 m fogfa &
g, Sad 1 kN &1 951 9R g it o @m
2, I T& yaifia 2, @ S 9 IgH grEn i

w9 i | | 20
I-(—ISOlmm—H
; IIO mm
' F.3
w’ |’
— >V je— 170 mm

je—1 50.mm——)|

(@) (i) uFFwH @, f5Ed 100 rop.m. Fra<
W 10 m 2 ¥ 83 & 7355 kW ufts @
P gamH e FsEa FaRTE 1 : 10
@ha A9 & faesl i oA wEh B TR
warTIITe ® 42 ¥ 6 m 3 e gmar 88%
2, @ WA Hi—
(1) SARTETET ¥ Shia &) EvaE 90,
(2) st it Fim ofts;
(3) v feufa 4 fafRe = me;
(4) Fest 3 s=0 e 10

C-DTN-J-DFA/38 11 [ P.T-0O.
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(c)

(i) Two pipes each 100 m long and
diameters 50 mm and 100 mm
respectively, are arranged in
parallel between two reservoirs
which have difference of water
levels as 10 m. If friction factor for
each pipe is same as f =0-04,
calculate the rate of flow through
each pipe. Neglect minor losses.

fLV?

2gd

An overflow spillway as shown in the

figure below is 50 m high. At the design

head of 2-5 m over the spillway, find
the sequent depth and energy loss in
hydraulic jump formed on the
horizontal apron at the toe of the
spillway. Neglect energy loss over
the spillway. Assume coefficient of

discharge over the spillway, C; =0- 74.

Find also the percentage of energy

loss occurred in hydraulic jump. Use

specific energy concept to find h;, the
supercritical depth of flow of hydraulic
jump.

formula.

USE hf —

Spillway

ha S

C-DTN-J-DFA/38 12
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I.

(i) 100 m == A Uy, Fes =| HAw:
50 mm ¥ 100 mm &, 3 SewEl & &=
U &Y A o 8 | TATE] & 5ol Tl o 9
10 m 1 3= B afz T arga § =dor 7ors
wHEAE f =0-04 &, @ & 959 § YGE &
st o et A @, = 2

gd

TINT H | 10

() = oz 4 eR sger s sfuyEr e
50 m $91 8| 3™ & FHW 25 m F T
I 9 IeEE F ww F afes A 9w F9 9
Serestd # Igadi Teud 9 S g §a wi
ITA T B aredl Sl g 9 S| Iead W
o Uik C,; =0- 74 AF & | Srest |
TR arefl el g w1 gfawa st 3@ =
SIS & Yare & fawifs meus b, 9@
FA & fou fafdre =it e =1 =@ =) 20

C-DTN-J-DFA/38 13 | P.T.O.
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4. (a) (i) A straight bar 2 m long and
of 25 mm x5 mm cross-section is
compressed longitudinally until it
buckles. Assuming Euler’s formula
to apply to this case, estimate
the maximum central deflection
before the material passes a yield

point at 320 N/mm?Z. Take
E =200 kN/mm?2, assuming both
ends are hinged. 15

(ii) If the bar is fixed at both ends,
calculate the Euler’s load. S

(b) In a structure, a beam is loaded with a
concentrated load of 100 kN acting at
3 m from one of the supports on a span
of 5 m. The beam may be assumed to
be simply supported. If the deflection
under the load is not to exceed 6 mm,
find the depth of the beam, assuming it
to be of rectangular cross-section.
Assume the width of the beam as

200 mm and E =200 kN/mm?2. 20

(c) () A run-of-river hydroelectric power
station is proposed across a river at
a site where net head available
is 20 m on turbine. The river
carries sustained minimum flow

of 30 m3/sec in dry weather and

C-DTN-J-DFA/38 14
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4.

(%)

(1)

(t1)

25 mm x 5 mm Ui=3g areft 2 m =l
ditft w2 = srgeed faen ¥ wdfifga e sman
2 99 = % ag =ggpfa 7d & st 21 39
feufa & tiger g3 @ @Far ¢ 9EE, 74
wva fag 1 320 N/mm? @ o & |
ed, Afteran = fada 3ma =4 941 |
) Fsa Tl 7 of 9 E =200 kN/mm 2

ol

Iz @ Tl &l =98 2, a1 3fae 9K
FIGE: 24

(@) ws @ d, 5 m #i fagla aet o= 4 = 2%
¥ 3 m F gl W 100 kN & TH Hhi-ad WK
o R gE w gEEEa 7 Sl | IR IR *
ot 899 6 mm ¥ s 4E |, @ = =
=3 AR AEH 9 il TEUE F| L)

A &t DS 200 mm 9 E =200 kN/mm ?

(M)

ol

()

T H U T 9T, &I 2034 9 20 m F AL
e w2, v A Sefagg oie ©IE
gEatfera 2 | 74t # 1fata =gan yare, Ik #d
#, 30 m*3/sec &1 Bar g 3R wfe LIH
% =1e 9ITH SATeFar omg S @ oed 7 v
T = 70% % A9 2fE I=aH Wi A
U ISET 1 Tah | e &l 55% od qC
QIEEr3d 9L A S atel tfAa &t safeeman

Www.onestopias.com
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behind the power station, sufficient
pondage is provided to supply daily
peak load of demand with a load
factor of 70%. Assuming the plant
efficiency of 55%, determine the
maximum generating capacity of
the generator to be installed at the
powerhouse. If the daily Iload
pattern indicates 21 hours of
average load and 3 hours of peak
load, determine the volume of
pondage to be provided to supply
daily demand. 12

(i) At a proposed hydroelectric station,
the available head is 80 m and it is
estimated that 36000 litres per
second of water is available
throughout the year for operating
turbines. The turbines are to run at
500 r.p.m. and the overall efficiency
1s 85%. The specific speed of the
turbines is nearly 180. Determine
the maximum available power and
the number of turbines required. 8

C-DTN-J-DFA/38 16
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IS SHal ITa i A 2 wr ¥ Faran
2 5 aftga W 21 g2 &1 3 3 992 H
F=3a 9, @ afeE gt ¥ e & foaw wmg
S el STETIEal F Fad S A H 12

(i) T ST STty R ¥H WA 3¥ 80 m
. 2 3R zrg o A 1 R TR R e =X 9 e
¥ f&re 36000 et gt ufa GFvs F A
X UTS LT | XEgA1 it 500 r.p.m. WIS
ST 2 3R 39wy eEar 85% 2| WETEAl
&1 faftre =re e 180 21 3iftsman ar=
3ifth 9 3TavaS ZEgAT ol &1 J1d K| 8

C-DTN-J-DFA/38 17 [ P.T.O.
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Section—B

5. Attempt any five of the following :

(a) In alaboratory test for a mix design, the
coarse aggregates and fine aggregates
are sieved and weight retained on each
sieve are given in the table. Find the
fineness modulus for each :

IS Sieve | Weight retained | Weight retained
in kg for coarse| in gm for fine
aggregates aggregates

2-1 -

—

29 =

1-45
2:55
1-00

Ol |N[oajun|lps|lw|N

10

In a powerhouse to replace a circular
penstock of 1:2 m diameter is made out
of 12 mm thick plate, lapping it and
securing it by traverse fillet welds of
10 mm size, provided on the inside and
the outside as shown in the figure. What

C-DTN-J-DFA/38 18
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gus—d™|

| 5. fafafaad @ fediara & s 2 .

(%) ws warEen Qe § sy feema & fog we
fema g arfis faaa 1 sF s ? 3R &
Sl W &6 ge fbemd & asm fm arfoen

& & 21 = v+ gawar gmie 9id i1l 12
FAF | IS Sl | ¥ gu AR fHad |$% gu aris e
\ gEaT 1 a9d kg d F T gm 7
1 40 21 -
2 20 29 -
3 10 1-45 ~
4 475 2:55 20
5 2-36 1-00 100
6 1-18 = 100
7 600 p = 190
8 300 p = 350 )
9 150 p - 240
X FeT 10 1000

(@) UH JERE3E H UF gAIhR Ui i, SEeH
=E 1-2m 2, 92a1 & o, 12 mm @&
ez, JgE 9 gida, Jwn ez acs 4, S
arEst 10 mm 2, BFm smar 81 @' S5 = T

C-DTN-J-DFA/38 19 [ P.T.O.

Www.onestopias.com



www.onestopias.com
www.onestopias.com

Page 20

safe internal pressure can be allowed in
the penstock? Assume the permissible
stress in weld as 110 MPa. 12

Fillet weld 10 mm

12 mm thick

(c) A pretensioned concrete beamm 100 mm
wide and 300 mm deep is prestressed
by a steel wire carrying an initial force of
200 kN at an eccentricity of 45 mm.
If E; and E. are 210 kN/mm? and
35 kN/mm? respectively, estimate the
percentage loss of stress in steel due to
elastic deformation. Assume the area of
steel is 200 mm?. 12

(d) (1) Compute the void ratio of sand
in the loosest possible state,
considering it to be made up of
equal diameter spherical particles. 5

(it) A clayey soil with specific gravity of
2-70, has natural moisture content
of 16 percent at 70 percent degree
of saturation. What will be its water
content if after soaking, the degree
of saturation becomes 90 percent? 7

C-DTN-J-DFA/38 20
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e A1 AR T T 2, o d Rmm sgaEn
Yeeis IR gl an-alts g™ ¥ H| d9es

# 31339 gfdsed 110 MPa & aU=R o | 12
| fFzas= 10 mm
@lfﬁ%
12 mm |
. 06 m p?

(1) 100 mm =R R 300 mm T gdaid
FFlz o= B Eufaafera fFn S 2 399a ar
4, i 200 kN &1 9Rf® a@ 45 mm
# Iok=ar W @ B AR E, IR E, HEU:
210 kN/mm? 3R 35 kN/mm? %, @
TRy fEun % FRu 3§ ufdew @l
gfeera # 3ra Ht1 TW@ # &A% 200 mm 2
o ) 12

(9) (i) THEEE SATE 9T ielia ol | &4 @ @ o,
gattyes et annfaa e |, ffe srgua
T ITHST | | 5

(ii) 270 % Imiférs v=ea arelt girwmg ga |
70% EgiH 3 9T WIHfas Seny 16% 2
7f% foera % @12 38 9a1 1 TN 379 90% &
FraT 8, @ Fand 3@ Jenw fEhaar g 7

C-DTN-J-DFA/38 21 [ PTO;
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(e)

(a)

The coefficient of consolidation (C,) of a
clay was found to be 0-955 mm? /min.
The final consolidation settlement
for a 5 m thick layer of this clay was
calculated as 280 mm. Assuming a
uniform initial excess pore-water
pressure distribution and permeable
layer to be present both above and
below the clay layer, compute the
settlement time for—

(i) 90 percent primary consolidation
P
(take T, = 0-848 for U = 90%);

(ii)) settlement of 100 mm.

A 5 m high smooth retaining wall
with vertical face retains a cohesive
backfill having unconfined compressive
strength of 30 kN/m?, y=18 kN/m?3

and ¢, =0° Calculate the depth of
tension crack and the total active earth
pressure, assuming the tension crack
has fully developed. The backfill surface
is horizontal.

A circular steel pipe of 150 mm and
10 mm thick is welded to a rectangular
plate of 12 mm thick by fillet weld
around the pipe. A vertical load of 10 kN
is acting on the pipe at a distance
of 400 mm from the weld in the
longitudinal direction and 300 mm from
the centre of the pipe transversely.
Design the weld.

C-DTN-J-DFA/38 22
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(¥) us g &1 g9 o0 (C,), 0-955 mm?/
min 9ET =T 21 39 gfast it 5 m A wa &
fore gof ¥ua9 fAwgs &1 280 mm & FUET #
FAweq fFar mn 21 gE & enfyen wyse TE
faaor = uwEaE 9 gfve @@ & 3w g =
TR 93d 8, UET "Hd ge Fuea awa @ e %
foTa e & - 12
(i) 90% wigfts ¥aa1 (U=90% & fau

T, = 0-848 o)
(i) 100 mm =1 Fwe=

(¥) = Fwiw g8 aefl 5 m FH= o gfaurs
dan gfusma gmwE & U=dt 2, e
y=18 kKN/m?>, ¢, =0° 3R fag grdieq
gmzd 30 kN/m? 2| a9 = ¢l a@ @
fapfia & ¢ ® 9=d gu, a9 @ A TEaE |
A WiEHT A I FId HL YEWOE Fl Hag
afast 2 12

6. (F) 10 mm HIRZ § 150 mm E I TH FATFR
FETd U159 &l UF 12 mm A AR @i @
qizd & =Wl 3R fhole S8 & S T R
10 kN 1 UF FAEE 9, ¢ ¥ 400 mm
#il gt w arged R A 9 ugy ¥ wew ¥ eguEy
e # 300 mm T |, IgT W W B | ST F
fesmza =) 20

C-DTN-J-DFA/38 23 { P.TO.

Www.onestopias.com



www.onestopias.com
www.onestopias.com

Page 24

(b) A lounge in an office building is circular
in plan, supported on four columns and
connected by circumferential beams
at top connecting the columns. The
diameter of circumferential beam is 6 m.
Design a suitable slab for the above
system, taking 5 kN/m? as the super-
imposed load. Adopt M 20 grade

concrete and Fe 415 grade steel. 20 ;
(c) () State the limitations of plate load
test used for finding the bearing F
capacity of soil. S

(ii)) A circular footing of 3 m diameter
has to carry a gross load of
4500 kN. The foundation soil is
clayey sand having C=8 kN/mg,
¢ =30° and y =20 kN/m?3. Find the
depth at which the footing should
be placed for factor of safety of 2-5.

For ¢ = 30°—
Nz =30-1, N, =18-4, N, =22-4
15

7. (a) Design a suitable single lacing for the
column whose cross-section is shown in
the figure. The slenderness ratio for the
column is 24. Use 65 mm x 15 mm plate
for lacing. Axial load on the column is
1750 kN. For the column section

Tex =146-3 mm

Tyy =40-3 mm

C-DTN-J-DFA/38 24
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(@) & wEiaa waq 7 fGam-=a sgfaga ¥ garer
? 9 9 wiemt W o 31 7 91 Fiom v w
o gfefig a4 SR T #) il g = =
6m 2l 5 kKN/m? =1 3giifda wR &t
9Tk Bateel, 9 dafa & fog, g w1
M 20 g Hgle g Fe 415 A€ TATd 1 TII
Xl 20

(M) () [ F GR HHa 919 FA b Y e W1
. qitegor < gfefamd =7 87 5

(i) T& 3 m AT drell AR 916 & 4500 kN
% el R 1 98- 1 ¢ | Hia gar giasma ta
2, fad C=8 kN/m?2, ¢=30° 3

y =20 kN/m*> 21 2-5 % gians & fag ue

=1 Terat T 9T T s =ifEe?
¢ =30° & feu—
No=30-1, N, =18-4, N, =22-4
15
7. (%) =3 ¥ @@ M sgyey-+2 9 *an & fau
39gh Uhdl a-4a Ha1a 1 fesiga i) ey &
AT AU 24 Bl F9F & T 65 mm x
15 mm 2 & I9ANT | HiaH W AT 9K
= 1750 kN 2| %W uf=de & fog
Tve =146-3 mm
ryy=40-3 mim
C-DTN-J-DFA/38 25 [ P.T.O.
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For lacing plate

i Oc

r (MPa)
100 84
110 793
120 67-1
130 59-7

ot - 7 20 i
A e
N ) S— N 5
: ! :
! ! !
Bi : i ISWB 350 @ 599 N/m
(I S ] e 1 A
Aoiy LS
€200 mm> ! €200 mm>
300 mm
100 mm 100 mm 20

(b) () A group of concrete bored piles is
square in plan and consists of four
piles, each 10 m long and 500 mm
in diameter. The piles are installed
at a spacing of 1 m c to c in a deep
clay deposit having an unconfined
compressive strength of 60 kN/m?.
At the tip of the pile and below, the
undrained shear strength of the
clay C, =40 kN/m?2. The average

unit weight of the soil and concrete
are 185 kN/m® and 225 kN/m?>
respectively. Estimate the total
ultimate bearing load of the piles
group. Take mobilisation factor
equal to 0-5. 16
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IUF wie & fag
L Ce
r (MPa)
100 84
110 193
120 67-1
130 S9-7

s gy e B o g
i i i
! I !
! : '
! i i
PR Y R iy sl i ) R
i i i
! i !
] [ [ ]
: g i ISWB 350 @ 599 N/m
AN b as
—--—--‘. ———————— ? ----- ---l-——-—-
200 mm> ! [€200 mm->
300 mm
100 mm 100 mm 20

(@) (i) 1z A9 IEal 1 U ggg AgEE °§ =71 2
g4 500 mm =¥ 9 9 10 m &=
IR 9iEd @ g1 IiEg gediesa e
60 kN /m? areft medt give fréa 3 3 oz
1 m & c ¥ c gl WM T | gigal hl
3t w9 Igs H giowr w1 sAvanfza
sqequr @Hed C, =40 kN/m*? 21 ga1 4
HehiZ o 3Hd Ui R AT 185 kKN/m >
3 22'5 kN/m* | 9Ea J9 &1 $ 9
HOT ¥ T i | @2 o1 0-5 & | 16
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(ii) Classify the piles with respect to
their use.

(c) () Find the ratio of horizontal
permeability to vertical permeability
for a soil deposit consisting of three
layers. The second layer has the
permeability ten times that of the
first layer and the thickness half
that of the first layer. The third
layer has thickness twice that of the
first layer and permeability twice
that of the second layer.

An excavation has to be made in a
10 m deep clay stratum underlain
by a bed of sand. In a trial borehole
made, the groundwater was found
to rise to an elevation of 3-5 m
below GL. What is the safe depth
of excavation without its bottom
becoming unstable due to uplift
pressure of groundwater? If the
excavation has to be made safely
up to a depth of 8 m, what is the
depth up to which water table
should be lowered in the vicinity
of the trench? Take specific gravity
of clay as 2-7 and void ratio of clay
as 0-7.

In a multistoreyed building, it is
proposed to provide a rectangular
column of size 400 mm x 600 mm
reinforced with 6 numbers of 25 mm ¢
bars. Use M 25 grade concrete and
Fe 415 grade steel. Find the ultimate
concentric load capacity of the column.
What will be the ultimate load capacity
when e_; % 005 lateral dimension?
Design the lateral ties also. 20
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(ii) UTZST HT I9ATT F G H FrfieRor i | 4

(m (@) &= wat f s oue gar [Rae F oo afes
QIOTAT H1 FHEATHL IO ¥ F{g9Td I
i | gElt W il TeTEIdT 9Eelt 9id | 9 T
2 9 It HIeTé uaelt W | It 21 et wea
I WIS vgell wa ¥ g } 9 gromar gat
o| | gt 21 10

4 (ii) % gaE 10 m Ted gfaaw e i st Ry
T & act ¥ {d 2 | U e e uem Ay fog i
Wigse 3-5 m, GL & 19, 9/ 5iran 8 | gard
1 e e, S W IgE 9@ Wiuea &
IeATYH ST o S0 TR T /Y, F= Bfi?
Ffa 8 m H TER 9% A 9 ¥ G313
FET B, a T Seat # @18 &+ a9 o
fpat mead % =2 e =fge? ghoew
& fou amifétes 9w = 27 3 fifss

IIE = 0-7 | 10

8. (%) S wgdacild FWd # 400 mm x 600 mm
IATHR &Sl TH AFAHR Hiaw, S 25 mm ¢
#1 B8 DS 4 vaferd ?, omeT wEarfad 21 M 25
g &z 3 Fe 415 U8 3@ T T4 H |
HiH I Gheal 90 YR HAAT a6t | 900 91
gHar F1 grft, ik e, #0-05 " fam &7
gt a3 w1 ot fEsga wt 20
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(b) A prestressed concrete beam of section
250 mm wide by 400 mm deep is used
over an effective span of 7-5 m to
support an imposed load of 4 kN/m.
The unit weight of concrete is
25 kN/m?>. At the centre of the span,
find the magnitude of—

(i the concentric prestressing force
necessary for zero fibre stress at the
soffit when the beam is fully loaded;

(i) the eccentric prestressing force
located at 140 mm from the soffit
of the beam which will nullify
the bottom fibre stresses due to
loading. 20

(c) () What do we obtain from a
consolidation test? List the
parameters we obtain. Describe
how one can use these parameters
in the design. 12

(it) In a consolidation test, a specimen
whose void ratio was 1-:068
under effective pressure of
214 kN/m? changed to 0-994
when  effective pressure was
increased to 429 kN/m?. Compute
the coefficient of compressibility,
compression index and coefficient
of volume compressibility. 8
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(@) 250 mm =€ x 400 mm 7TE} gaufaaferd
Hhiz w7 Fil gurEt fagfa 775 m ® 3k ==
4 kN/m & ImfUa 9 =l 989 = & fog afi
2| Hehle #1 THiH YR 25 kKN/m?3 21

faegfa & o 37—

(1)

(i)

(11)

(1)

(ii)

StEfeh 9 quiaal WIia @, I SIga Sidad
YT W B & fow yEvas g 9d-
yfeaes aa & 5 99 5

AT & HRUT §% dol 9L <l HIge Afderetl =1 3=
FA F o0 9@ F 3v-wa ¥ 140 mm H
T T Ik qauTdact aet =hl 71 J1d |

A 00T § g6 941 WIH BT 27 W=, S

& UTH 2 8§, 39 gt =l e 4 3
U=l &1 3991 HE faRa st 8, 9uia )

A wliger # uw A, e i s,
214 kN/m? & uwrft @ 9, 1-068 o1,
9Tt €9 & 429 kN/m? @ sgr 4 fifts
A 0-994 7 STal 2| GEdtSTd UN,
qrfied ga&is 9 AFaq GeftsTar Tons &l
HATEHE Hi |

20

12
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C-DTN-J-DFA

frfae <A
Ty -ga—I
aqg - i g2 quifs : 300
T
yelE Yvd fe=<t 3R 37t 2191 7 sur 21

vt & 3I9¢ I Aregm ¥ for@ s =ifeu, foawr 3ga
37198 YEI-93 7 fFHar 7y 2, 34K 39 qregw #r wWE
3gE IW-J&IF * JE-9¥ T 3dfHa [Afde v w fFan
ST Q) NAvW-97 W 3fgfaa "aregw #F fafis 3=
farddt aream o for@ 710 39 9T #1337 781 it

g e 1 3R 5 sif3ard &) @bl gl F @ gdw
GUE d FH-O-FH UF Yvd A (-4l a7 gel &
3 Giferg |

Yedd 994 & forw f39a 37 yv3 & 319 4 2w 7w &
Had/v=gracil Fafera 3197 4 gy &8, 3=y [Afde &)
gfe Fo diHe gl ydta &, @ 3f=a g =T wnfia
FT difsie 3R 391 [Afde Fifau)

qfs 3avas &, a 1 fFeitgev (1 kN) = 100 kg &
TR T 2 Fi fwemm F gfafda fFar sir gwar 21

Note : English version of the Instructions is
printed on the front cover of this
guestion paper.
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