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Dip. in Engg. (Fifth Semester)
EXAMINATION, Nov.-Dec., 2025
(Scheme : NITTTR)

(Branch : Civil)
GEOTECH ENGINEERING

Time : Three Hours | [ Maximum Marks : 70
[Minimum Pass Marks : 25

Note : All questions are compulsory. In case of

any doubt or dispute, English version

question should be treated as final.
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. Attempt any nvo questions 2:7=14

(a)

What are Atterberg’s limits 7 Descnbe
in detail the determination procedure
for:

(i)  Ligqud Limnt

(ii)  Plastic Limit

(i11) Shrinkage Limn

Also explain the cngInecnng
significance of consistency Limits

dmd =m0

4

Atterberg
frefafon w foem fafu from 3
FAWIE :

(i) e W

(ii) wEw |

(iif) TR F==

(3] 2020574(020)
Twm @ form dmd ® wffEs

TETT W] HEWRU

() Describe soil as a three-phase system

with  neat  sketches.  Define the
following

(1 Water content

(1) Voud ratio

(111} Porosiry

(iv) Degree of saturation

(v) Unnt weight

FOW A it T % 'y Torees
Frdl wfr worgmm Fretferfem
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N Zif
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(4] 2020574(020) 5 fepAferfan &:
iy R g oF fagt & T & :

(i) oz
(iv) Hgfa =1 f=mi
(v) &R YN Te] T =

A soil sample has the following

characteristics : IS TR ggfa A figgt = e fag
% Gravel = 15% A WHE AW wW #fwu i g
% Sand = 55% ERUELY

% Silt + Clay = 30% oAtempt any four  of the  following
Liquid limit = 48% (uestions :“ (423.5 = 14
Plasticity index = 18% T8 H A = = oy AL a‘}ﬁm .
Using the IS classification system, (2)  Constant e

ad test js conducted on

. d
soil sample ar
determine the soil group symbol and nple of Le

nglh =18 cm., (:r(".l‘;l;..

sectional area = g

5
group name. Show all steps. M, Head

P.T.0,
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(b)

(6] 2020574(020)
difference = 30 ¢m. Discharge

collected = 720 ml in 4 minutes.

Find coefTicient of permeability (&)

% gt & 90w foer &2 wiem

T TR W AT = |8 WHI, 3w

FE F OATEA = 60 FEC, ¥ A
s7aT = 40 =41, 4 52 § uwiaa = =
o= = 720 faei=er | IRTETE U
(k) @ I

- Standpipe

A falling head test uses
= 50

diameter = | ¢m, Sample arca
cm:, Sample length = 15 cm, Initial
head = 60 cm, Final head = 20 cm,
Time = 300 seconds,  Calculate

coelficient of permeability (k).

(c)

(d)

(7] 2020574(020)
vk wifem Tz i § - 2E9Ed w

g = | FE, T F AARA = 50

A, A w A = 15 FE, e
#% = 60 T, Hfaw 7= = 20 FH1, 97
= 300 HHZ| GOTEA NE (k) HI
O A0 )

State and explain Darcy’s Law. What
are its limitations ?

HT At FarE

D.' > '
cline  flow et Describe s

Llll“||hl‘.|'_\“‘.‘\. ‘"I(i e“!"]llt::'rl”
. -
- g

applications,

Y B wfoamg LTIt T
(fadmamd) e RIERIE S .
AdET |
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(e)

(n

[8] 2020574(020)
Define  hydraulic  gradient, seepage
velocity, and seepage pressure and
quicksand condition.
aw fFage foufa =1 gfvwmm i
State and explain the formulas for

radial  flow through confined and

unconfined aquifers.
Uag A sufag Fevyd 7 e
waTE F qF fafam uE wEemE

3. Attempt any nvo of the following

questions :

2x7=14

frfafaa 9 4 fF=1 21 9= & 3@ Zifsm .

(a)

In a direct shear test on a soil sample,

the following results were obtained :

(b)

[9] 2020574(020)

2
Normal stress = 150 kN/m~, Shear

stress at failure = 105 kN/m~. If ¢ =

30°. determine the cohesion ¢.

vk gl ® A9 W WIW W
wiarm fem o, faed smfafaa 7m
e U

HEE T = 150 kN/m®, fadermn 9
FI A < 105 kN/m® 1 AR § = 300

&, M W ¢ F A 7 #ifa

Major principal stress = 250 kN/m?>

-

Minor principal stress = 100 kKN/m
Find :

(a) Nomm!strcss
(b) Shear stress

on aplane inclined at 30°

P.T. 0.
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H&T WHE 9 = 250 kN/m”, EREbIE
7" = 100 KN/m” |

30% 9 FF 8O T W :

(a) HEAE TAE a4l

(b) ¥R §1@ &1 HA Fd Fifa )

(¢) Explain the types of Triaxial tests :
CD, CU and UU.
famam e & whE CD, CU a4

UU =1 JEHATE0 |

Attempt any rwo of the following

guestions : 2x7=14

frefafaa 8 4 f6= & vl & 3w .

(a) With neal labelled diagrams, explain
the Standard Proctor Test procedure as

per 1S 2720. Draw a typical

compaction curve and
MDD and Zero Air Voids line.

deline OMC,

[(11] 2020574(020)
IS 2720 % AT UL WHE TUAT

HEARU | Uh HEI T34 TF F980
am OMC (#f=ag 57 °9r:), MDD
(AhFas = T5) A W TR
AEEH T FI ufoyiiaa wmitaw

A vertical retaining  wall, height

H = 6.0 m, retains dry, cohesionless

backfill with ¢ = 30° and Y = 18

kN/mJ.
Using Rankine's theory, find -
(1) Active earth Pressure coefficient

i *nsity '
(11) Intensity of active Pressure at (he
s e

ht‘luu“]

P.T.0.
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(111) Total active thrust per  metre
length of wall

(iv) Paoint of application of total active

pressure (distance above base)
uF S fRfEm ats faas S=e
H = 6.0 5127 &, @1, sr8aaa asfes
fazi =1 umm fFu gu &, =@l ¢ = 300
a4l y = IS kN/m’ &1
(i) #F3Y-TA TR
(ii) @@ T HFF E@ H1 A
(iii) ZrAm F1 wfd e s T

(iv) F@ A 7 F A

( ZHE T ﬁ’ﬂé_)

[13] 2020574(020)

(c) A ficld test gives a wel density py =

1.98 g.fcm" and water content w =
12%. If the laboratory Standard

Proctor maximum dry density (MDD)
is ps MDD = 1.85 g/em’. find dry

density corresponding to the field test
and per cent compaction achieved in
the field.

UF AHE AT q e w6 p, =
1.98 g/em’ & FF WA w = 12% WrE
@ oA wmven § Sved gig
WA A SHT = T (MDD)
ps= 185 g/em’ B, @ ST qha 3
FIEY IF T a4 § g
Hﬂﬂmwnﬁmas{mm"rml

P.T.0.
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following
2+7-14

[14)
Attempt amy o of  the

Jqueshinne

Fsfsfen 4 2 59l 2t ool & 79 Afaw

() Txplain the cffect of water table on
beanng capacity with diagrams

A T W GRS EOA T 0 UNm I
%_ r-:i |-1:-H gina J9HEY |

following stabilization

{(b) Explam the

mcthods with flowcharts -

(1)  Lime stabilization

{11} Cement stabilization

(in1) Fly-ash stabilization

fa=fafms ferde fafirl &) w=reand
#ita =93 0 .

(i) T ferfaTo

(ii) @z frermam

(iii) FE-UY ferrET

(c)

2020574020

——

[15] 2020574(020)
Describe  open  excavation  and
boring  methods  of  subsurface
exploration

Fafiril =1 amfa =ifao

X % x % %
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