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ZONE TECH Soil and Foundation TEST ID: 603
1. Answer A 3. Answer C
Solution Solution
According to soil engineering the unconsolidated Dry unit weight/ Dry density: Its defined as the
material, composed of solid particles, is produced . . - .
- ] ratio of weight/mass of soil in dry condition to the
by the disintegration of rocks. vol ¢ soil
The void space between particles may contain air, totalvolume o 50|. mass. ,
water, or both. ¢ ghe de/g ME o gt omwn F g &
The soil particle may contain organic matter. i/ gem SR gt & pel Amaa o SguId & F9
On the basis of the geological origin of their gRYIYG fhar Srar 81
constitgent sediments, soi.l can be diyideq .into _ weightof soil in dry condition
two mam.groups those VYhICh owe thglr origin to Ya = Total volume of soil mass
the physical and chemical weathering of the
parent rocks, and those which are chiefly of Yq = W,
organic origin. \4
Physical weathering/disintegration: Ws: Weight of soil solids.
The agencies responsible for physical weathering V: Total volume of the soil sample (solids + voids).
are the impact and grinding action of flowing 4. Answer B
water, ice, W|.nd, and splitting actions of ice, Solution
plants, and animals. Sxeo G
Cohesionless soils are formed due to physical re=wx
disintegration of rocks. e=0.78
ﬁ@gsﬁﬁaﬁnéﬁa@mmaﬁuﬁﬁwaﬂw-mmﬁ Soil is fully saturated i.e. S =1
T & TeA-Thent d FAAT B we will assume that it is the specific gravity of soil
Ut 3 ot ol w@reft ST # e, Tt ar < 8w & solids i.e. G = 2.6
ﬁ@%mﬁﬁﬁiﬁw‘&fg‘r A &l Using the above relation:
U e | MA dese (sediments) &t d=a Sxesw G
Ifa & YR W, e i &t q&T Twgl # et ST GehdT B
2 3 o g wgA & oifie ok IR ser 1x0.78=wx26
(weathering) @ &t &, 3R & St &7 ®0 § Sfdeh g1 Y w=0.3 or30%
gl 5. AnswerB
Jifdes sruem/faee: Solution

ifdes srgery & forg SieR wRaT d Igd urt, ath ofiR
84T chi Taep 3R [T i fohar, qur ath, dierf iR SHaR)
GRT dte+ i fehard enfe §1

el & ifae fades @ oft A 9=t & s oot soy
# 5[ 78l 8id (cohesionless soils) |

Answer A
Solution
Soil Group | Type of | Sub - | Size Range
Soil Group
Very Boulder > 300 mm
Coarse Cobble 80-300 mm
Soils
Coarse Gravel Coarse 20-80 mm
Soils Fine 4.75-20 mm
Sand Coarse | 2-4.75 mm
Medium | 0.425-2 mm
Fine 0.075-0.425
mm
Fine Soils Silt 0.002-0.075
mm
Clay <0.002 mm
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Variable / Falling Head Permeability Test

This method is generally used for fine grained soil
for which constant head method is not suitable.
In this method, a stand pipe of known area is
inserted into the medium & water is allowed to
flow through it.

aRTseT / wifei g8 TRHifeferdl ¢

g IehT 3T dR TR IR ol areft At & fag swama
foraT SiTaT 8, [STes foly 'aie g AUS' 9@l el gidl
39 d<ich B, Toh MT9d TRAT aTet W& T3y ot At & Sret
ST 8 3R I9H & urt s+ feam S 81

In order to compute permeability of medium
height of water in stand pipe is noted at different
time interval.

HfETw 6t uRmIdT (permeability) & TTOMET HA &
T, S1TT- 3T GHY- 3R IR W urgy J U Y Hms
e Fi St 81
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N ihintime | 4
dt

7\

§H

h,
Note :- If in given time interval 't'. Height of water
in stand pipe falls from h; to h; & in the same time
't" it falls from h; to hs
die ;- orR U 7T 9wy Sidvrd 't' #, &S urgy # urt fH
$18 hy § h, o R 8 sk st gma 't #ag h2 @ h3
Teh Rt 81

v l‘ll

k=2303 &L n[ﬁ}
At

Avd h, =

v |

K:23031£|Oglo h :23033£|0910 h_2
At h, At hg

h _hy

h2 h3

hj =hyhy

h, =\/h1h3

Answer B

Solution

A "micron" (um) is a unit of length equal to one-
thousandth of a millimeter.

So, to convert microns to millimeters:

"HTSh" (Um) SASTS Y Teh gahTS & St AiHieR & b
BVIRd 8% o sRTeR gl gl

gqfely, ATSehiA f AeliHIex | Jga- o forg:

1micron = me =0.00lmm
100

For an L.S. sieve of 300 micron:

300 micron =300 x 0.001 mm =0.300 mm

So, the aperture size of the 300 - micron LS. sieve
is simply 0.300 mm

300 #TEshI T 1.S. Bert & fag:

300 ATEEhA = 300 x 0.001 mm = 0.300 mm

zgfely, 300-AT3ehIA 1.S. B! & B¢ T 913w a9 0.300

mm &

7.
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Answer B

Solution

It is adopted by IS code. It was given by A-line
Casagrande. It uses particle size distribution for
Coarse soils and plasticity for fine Soils.

39 IS SIS gRT U 7T &1 38 A-a13 dhamis 3 fear
oT| 39 HIE STl arelt fAE (coarse soils) & forg wor &
3THR & fad=om (particle size distribution) 3R aRih
FUT arett AT (fine soils) & foly wifeefAé o1 sedTe
foraT STt 81

Equation of A-line Ip = 0.73(W, - 20)

Given,

LL =40% and PI = 28%

Now it is used,

As per, P1=0.73(LL - 20) = 0.73(40 - 20) = 14.6

Ip of sail > I, of A-line

It will lie above A-line and also 35 < W_ < 50
Soitis Cl.

LY X
A s
N
No soil : g
exist |
T MH
L
T fezz OH
40‘] _______
8%  20% 359 50% -
W, —»
Answer C
Solution

Applications of flow net:-

Flow net can be used for determination of

1. Seepage discharge

2. Seepage pressure

3. Pore water pressure (hydrostatic pressure)
4. Exit gradient

Tl e h JUINT:-

At A T STAHTA 39 AISTl ol UaT T+ & forg fomar s
GohdT 8:

1. WS fewamst

2. st IR

3. UR gfex IR (gTegIefeah UeR)

4. ufSre afede
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ZONE TECH Soil and Foundation TEST ID: 603
9. AnswerA wifeee fdiffic We R, Ikis &on arelt @g a-difers
Solution (3ref-31Y) AT T R eh aT H 98T St 81 39

10.

11.

Shrinkage ratio: It is the ratio of a given volume
change expressed as a percentage of dry volume
to the corresponding change in water content
above the shrinkage Ilimit expressed as a
percentage of the weight of the oven dried soil.

st At (Rgea orud): a8 @ smaas (dry
volume) & ufdsrd & &9 & a<h 3Madd & gRad+ 3R
e & gEms 8 g & go & ufda & ®U F awh
faidhat foifie & SR urht & Amm A H&fdd aRad= @

37U 8l
Vi=Va 100
R=—d
W, =W,
Where,

V1 = Volume of soil mass at water content (W)

V2 = Volume of soil mass at water content (W>)

Va = Volume of dry soil mass

Shrinkage ratio is equal to mass specific gravity
of soil in its dry state.

Answer D

Solution

Loose Soils: Porosity ranges from 50% to 60%,
meaning over half of the total volume consists of
void spaces (air or water).

Compact Soils: Porosity drops to 30% to 40%
because compaction presses soil particles closer
together, reducing void space.

Sielt g 39 gRIRd (et i am) 50% T 60% dd
BIcit 8, T el T o1 MY & STl g & @redl STTgl
(@ar a1 oY) & 51 giar &1

gu- A 399 uRIAE geaR 30% 9 40% I St @
Fifoh Fo=TaT o SHRUT fAZY o hUT Yeh-g@R oh Thlel 31T ST
g, o @reft SiTe A &t STt 81

Answer C

Solution

At the plastic limit state, a fine-grained soil
transitions from a semi-solid to a plastic
consistency. At this boundary, the soil holds a
finite but small
(empirically calculated to be roughly 100 times
the shear strength at its liquid limit, averaging
around 100 to 200 kPa depending on the soil

type)

undrained shear strength

12.
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I =, B F g difad dfR ar 'ergre R o'
(undrained shear strength) gidl 8 (3gwa & SMYR
TR 3heh! T foifaers foifie or R o & @ 100
THT SRR Y ST &; A 3 YRR o SR W 7 Sige
100 & 200 kPa & = gt 2)1

Answer D

Solution

Flow curve:
The Flow curve is obtained from such a graph in
which the number of blows is taken in abscissa on
a logarithmic scale and the corresponding water
content is taken in the ordinate.

Generally, it is a straight line and its slope is
determined from the graph.
The slope is known as the flow index.
el ohd:
Tl ehd Ueh U8 UTh & UTT 1T & forad 'ufsdar (x-s1er)
TR ANTREHeh Thel IR &t (blows) &t T iR 'sifféae
(y-s187) R Haifdra gt &bt 71T (water content) off STt
gl
AR TR, I8 U dieft 3@ gidt @ ok s9aT &
(slope) Tk & FeiRa forar SiraT 81
3 &I ohl 'l S8R ST STl 8|
It can be expressed as:

I = Wy _ZV2

2

logm—1
W; = Initial water content
W, = water content at later stage

ni = Initial number of blow

n, = number of blow at a later stage
If = Flow index

FLOW CURVE
50
49 \c\
48
£ Y Tl = 46.4%
T 46
g
g 45
=
44 .
10 15 20 25 30 3540 50 60

Number of drops
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ZONE TECH Soil and Foundation TEST ID: 603
13. AnswerC 15. Answer C
Solution Solution
The property of soil which permits the flow of It is defined as the property of a porous material
water through its inter-connected voids is called that permits the passage or seepage of water (or
permeability. It is an essential characteristic of other fluids) through its interconnecting voids.
soils that determines how easily water or other Its unit is m/sec or cm/sec
fluids can move through the soil medium. 39 fordlt fdgar (URT) uard & 39 o1 & U & gRifva
AE! o1 a8 T[0T S STu TRER St Rl & ATend § Ut e ST 8 ST Tt (AT 31T AR UareT) Sl Srue aE H
& UdTg chl SIATT &dT 8, URTRIAT shgelldl & | ag fAg! <l IS g @reft WM (voids) ¥ gle o+ a1 Rea dar g1
U 3ifAard fasivar @ <7 ag ReifRa et & fob ot ar s 3qch! 3l m/sec a1 cm/sec gidt 81
IRt gt gt & A1ems @ fohat s @ st g 9hd | 16.  Answer B
gl Solution
14. AnswerD As per Darcy's law,
Solution Q=kxixA
Darcy's Law states that velocity of flow through Where,
porous media is directly proportional to hydraulic k = coefficient of permeability,
gradient for any given saturated soil under i = hydraulic gradient,
steady laminar flow conditions. A = area, Q = discharge
If the rate of flow is Q through cross-sectional Given,
area (A) of the soil mass, Darcy's Law can be i=1,A=1
expressed as Q=kx1x1
V=Q/A=kxi Q=k
Darcy's law assumes the flow must be laminar i.e. Hence, ratio of flow across unit area is equal to
flow of water through soil voids should have very coefficient of permeability.
less velocity. This only possible in case of soils ggfely, e TRAT ¥ g aret UaTg T ST URTdT
having small but large no of voids. Therefore, it is TuTieh (coefficient of permeability) o SRTeR gIAT &1
applicable for soils such as fine saturated sands, 17. Answer C
clays, silts etc. It is not applicable for soils having Solution
large size voids like gravel, boulder etc because in Pervious soils: (k> 10® m/sec or > 1 p/sec
these soils water is drained immediately due to Semi-pervious soils: k between 10® m/sec and
action of gravity and hence, not possible to 10® m/sec
maintain laminar flow in these soils. Impervious soils: k < 10®m/sec
St o1 e gdTan & for R AffeR garg &6 feafaat |, The general line of demarcation directly dividing
foreft off Tigea et (saturated soil) & gl sig= aret Trt pervious configurations from non-pervious (or
Fr wfa (velocity), ggsiferss UfSde & e FoTUTdt semi-pervious/impervious) boundaries is
(directly proportional) gidt 81 established at 10 m/sec, which mathematically
IR A & ohrg-Tasa TRar (A) Y uarg fr R Q 8, a translates to 1u / sec
ST & fgH &l 39 aE foran 11 Wendl & 18. Answer C
V=Q/A=kxi Solution

St o A AT @ o varg AR g anfeg, o g
& @ref! T (voids) ¥ UTHY ol UaTg Sigd h Tfd ° g1
IEY| T8 dhaet T A & Amet 7 dvwa § fd @reft
W BIE g1 wifthT Ih! e agd sl gl 39y, I8
e 9qw 3, T (clay), fee (silt) snfe St gt & fog
AT graT &1 I8 o (gravel), dieex (boulder) sfe Sift
et el ST T g 3 Forq erm Tl gt 2, s i
gl # TRy & &R Ul @i FAdd Smar g ek
FafeIg, $79 AFR TaTg 991 3@ §d T8l giaT 81
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Compaction is the mechanical densification of
soil (using rollers, rammers, etc.) that expels air
from soil voids — a fast, artificial process.
Consolidation —it's a slow, natural process
where water (not air) is squeezed out of
saturated clay under load.

Compression — too general a term, not specific
to machine-based densification.
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19.

20.

FrrdaR A ot 7fit adtcs @ Tu= (991) 99 & ufehar
g (AR, TR 3Mfe &1 WA Hech), orad gt & @rett
feedt & gar a1ex Mepet STt & — I8 Uah o 3R A
gfehar g1

huiferded —ag Uah Uit 3iR Uresfaes ufehar 8 fSad Wik
TS W e (aF @ o) B ¥ o (gt ) AR
Aherar 81

HEIM — I Igd I s g, 9eft & T a9 i
ufehar & forg @ =81 81

Answer B

Solution

K oc Jw (unit weight / viscosity)
u

k'/k=0.90/0.70 = 1.286

— 28.6% increase in coefficient of permeability.
Answer C

Solution

Angle of internal friction (¢) mainly depends on
grain shape, density, and gradation.

Round grained + loose — 27°-30°

Round grained + dense — 30°-35°

Angular grained + loose — 30°-35°

Angular grained + dense — 35°-50°

Since round grains have less interlocking
compared to angular grains, even in dense state
their o stays in the moderate range (30°-35°), not
as high as angular dense sand. That's why option
(c) is correct

3idfeh gyuT ST 10T () FT ¥ § G0N o HATHR, T
3R U R AR ear g1

T T + died — 27°-30°

el SRUT + 8= — 30°-35°

Fivfig @or + dt — 30°-35°

HIOfRT T + T — 35°-50°

<ifeh YTt RuTT Bl T & TiYeT RO & Seeitieh e Bt
2, 3afeiq o+t srgeer & off g7aT ¢ A7emd 397 (30°-35°) &
81 gar g, sivfiy vt 3 fSa srfdres =161 | gefifay fAehey
(c) wére,

21.

22,
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Answer C

Solution

Dilatancy is the increase in volume (expansion) of
a densely packed soil mass when it is subjected to
shear at constant pressure. As dense soil particles
are sheared, they must ride over one another
(since they're tightly interlocked), causing the soil
to expand in volume — this phenomenon is called
dilatancy.

Apparent cohesion — cohesion in unsaturated
sands due to capillary tension (moisture), not
related to shear expansion.

True cohesion — actual bonding between fine
soil particles (like in clays), unrelated to volume
change.

Consistency — refers to the relative ease with
which soil can be deformed (used mainly for fine-
grained/cohesive soils).

ShelTd Uoh 99 &0 ¥ o1 g3 g & gagme (fwr) # 9fg
& 519 38 TR &1 B tha- & 37efiA fohar Strar g1 o
& T D & FT Y FeT I 2, IT TH-GER F FW
o1 TS & (i & hae 3ug d 92 g 8), Sl
gl &Y 7 H fadR il @ - 39 "1 i thetrd ahgl ST
gl

ST ST - hfAHT q1a () & HRUT S 3
G, Sha! IR § defed T8f1

arfe GeeH - 78 g & S (S8 BD) & f
arEdfdes Y&y, AT URad & Sreefadl

ivgdl - IT Trder T ot Hefdfd oxar g o arg
g @l Rgpa fhar S Fehar 8 (T w9 @ #8H
et/ d<isten g & forg Iuah fohar ST 8) |

Answer B

Solution

Core cutter method and Sand replacement
method are field tests used to determine the in-
situ (field) density and field moisture content of
soil.

Proctor compaction test and Modified Proctor
compaction test are laboratory tests used to
determine the maximum dry density (MDD) and
optimum moisture content (OMC) of soil — not
the actual field density/moisture content.

So only methods 1 and 2 are correct for field
determination.

Call Us : 9462447676, 9828747676
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23.

24.

FR FR AYS AR I Ry dAvs ¢8 hics ¢ &
fSepT s&dmTer gt it g-dig (thiee) SR ok thics
TISER chee ol UdT o o forg fohar SiTar g1

OTeReR ShiIFaRM ¢ 3R ANfSHhIES Uice i ¢ 08
AaRe ¢ ¢ i s g ot AfRms g8 S
(MDD) 3R sfffeedd AfgER shée (OMC) T udl T &
fore forar Si1ar € — 7 6 s/ thics SR&/ATswR dhée
Eal

g9foIq thice # dT oA & g [t Aue 1 ok 2 81 Tat
gl

Answer C

Solution

Minimum depth of foundation for buildings on
sandy soils is generally taken as 0.8 to 1 metre, so
that the foundation rests below the zone affected
by surface fluctuations (like seasonal moisture
changes, minor erosion, and frost action) and
reaches a layer of soil with more reliable bearing
capacity.

tett At areft STTet R sARAl i Hiq Fi F9-9-FF T8E
M IR I 0.8 ¥ 1 Hiex &t St g, difes g adg R g
et TeaTal (S HIGH & 1y T4 § Fgard, AiSl-agd mg
T herd 3R UTet T 31ER) § guTfad 8- ot if@d & =
g 3R fAgh &l Uft IR Ik Ugd foreeh! YR 98+ ot &rar
STET WRIGHE 8l

Answer D

Solution

Statement 1 (False): In a triaxial test, failure does
not occur along a predetermined plane — the
specimen fails along whatever plane develops
naturally based on the
(Predetermined failure plane is a feature of the
direct shear test, since failure is forced along the
plane between the two boxes.)

Statement 2 (True): In a triaxial test, the cell

stress conditions.

pressure is applied equally in all lateral directions,
so the intermediate principal stress (o,) equals
the minor principal stress (o).

Statement 3 (True): Triaxial test allows better
simulation of actual field stress conditions
(drainage control, pore pressure measurement,
confining pressure) compared to other shear
tests like direct shear.

Hence, only statements 2 and 3 are correct.

25.
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Wahe 1 (T7d): TrEufaRyae 3% 8, thiehR ugsl & 99 @i
W 8l g — sfcsh B &l fRAfyE! & eneR R &Y @
ARt g1 8, 3 IR Ut thet i1 &1 (Uget & 7 hforr
O STRae R ¢ Y @Ifad g, Fifch 399 thierR &t
SR oh ST aTel Wi R STeRawd el STl 8 1)

Wede 2 (TaY): eRufRad ¢ |, I IR 9ft dexa
feamaif & sRreR @A ST 8, 3afoe dexHifeue fifue
T (0,) ATeR fiRa €9 (0,) & RER g 81

WeHe 3 (Tgh): SrRae AR S gER AR &% & o
¥, cufREd 3w o hivs ©g AT (S99 g3
ehglel, UR IR AU, ShigHT U2R) &1 gk e

e Bl gfren 2T 21
ggfery, Rth Wede 2 ok 3 ¥&t &

Answer B

Solution

Creep in soils refers to the continued
deformation/settlement that occurs under

constant effective stress, after the excess pore
water pressure has already dissipated. This time-
dependent settlement, occurring due to plastic
readjustment of soil particles (not due to
expulsion of water), is called secondary
consolidation (or secondary compression).
Primary consolidation — settlement due to
dissipation of excess pore water pressure
(governed by Terzaghi's theory), not creep.
Initial settlement — immediate elastic
settlement occurring right after load application.
Compaction settlement — densification of soil
due to mechanical compaction, unrelated to
creep behavior.

Hence, settlement due to creep is associated with
secondary consolidation.

qar d hiy &l aread FRaR g9 aret faeuur/ ama & ¢ it
R uwTelt a1 & agd, ifafeh e siet 2/ & T g
& 1g t giar a1 81 g8 gHY-FAR d9ra, St qa1 ol &
AT AT (STeT SR & ShRUT gl) oh hIROT
giar &, fgditaes aie (a1 fgdtae ddte) wgamr g
araffes e - SifaRh g ST e & d91 gH &
HRUT g ATl HTa (SSITet & Rigid grr afad), =
h hRUT g |

T 974 |

hiu & HagR ¥ rsfad|

31d:, thig & HRUT §F arer 491a fgdtas g8e- T gefdq
gl
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ZONE TECH Soil and Foundation TEST ID: 603
26. AnswerB 29. Answer A
Solution Solution
IS: 1888-1962 is the code of practice for the Plate The modulus of subgrade reaction (ms) is
and Test. As per its re.commenda.tions, the determined from the Plate Load Test, using the
failure load can be determined graphically from relation between contact pressure and
the load-settlement curve — either as the load . .
) . settlement obtained from the plate bearing test.
corresponding to a specific settlement (e.g., 1/5th ]
of plate width for sandy soils) or from the point It represents the pressure required to produce
where the curve shows a sharp break/steep slope unit settlement of the soil (ms = p/&), and is
indicating failure. directly used in raft foundation design (Winkler's
IS: 1888-1962, wie @€ & (Plate Load Test) @i model / beam/plate on elastic foundation
IfRT Fie 81 3h! RwiRer & AR, hadR @i &l approach).
Me-Geatde ohd T UTfthere ®9 T RufRa frar ST gepar Penetration tests (SPT, CPT) give N-values or cone
& — a1 af foheft (A Seemie (S8 et fg) & fog wic resistance, which are used for bearing
Eﬁﬁﬁ@éaﬂ 1/55'T fown) @ waifeq s & w0 4, ared | capacity/relative density estimation, not directly
39 faig /T sraen fter & (steep slope) ek 1 for modulus of subgrade reaction.
a2 e i deie Ruaer (my) @ @ A e @
2 orwer ¢ Fruffe v e , et e dafen e @ o e
As per Terzaghi-Peck's dilatancy correction, 3R SR @Eﬂﬁ'c’ ¥ Fsfer a1 I fopan S 81 7
when the observed N-value exceeds 15 in 1 gfie Heere I R & fg smavads Rl gt
saturated fine sand or silty sand (where dilatancy & (ms = p/6), 3R ST ITTNT A& At RIS fEwirs
effects are significant), the corrected N-value is: (ffperR Ated | SR BRSH IR diA/we =)
Terzaghi-Peck & SEaddl @M (dilatancy RIS
correction) @ FIER, 59 RS g Js a1 it s @23 3% (SPT, CPT) N-value a1 &9 3R=H 34 &
# @1 a1 N-value 15 & 3ifde gt (STef ST8eied &1 g9ra oyerep Sugi g SR/ Rafea SR s & g
HAgayui giaT g), af aaes N-value 39 UehR e sar ST 2, 7 i A wieer sift geie Ryaer & Rl
& 30. AnswerD

28.

N'=15+0.5(N - 15)
N'=15+0.5(30-15)=15+7.5=22.5=23
Answer A

Solution

For a uniformly loaded rigid footing resting on
cohesive soil (clay), the contact pressure
distribution is not uniform — it is minimum at the
centre and maximum at the edges. This happens
because clay behaves elastically, and near the edges
the soil is confined by surrounding soil which
increases resistance, while the centre deflects
more, leading to stress relief at the centre and
stress concentration at the edges.

T (R i) R Rt g aRwiieh e RiSie g
& iy, B DR ol faaRor gfawid =&t gtar — ag ohg
(centre) R =Aa (minimum) 3R fRT (edges) =R
3Mf¥ehdd (maximum) giar g1 89T 3TfeiT giar & aifeh
Tt SATIE S AR el &, 3R fhRY o urey gt smaury
& A T O 819 & RoT Sifdres iRty f &, S1afh dhg
# 31fden 3™ giar g, oo dhg R ¥ Refiws ok
R R IR € e giar gl
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Solution

Liquefaction of foundation soil causes loss of
bearing capacity and differential settlement,
which affects the main system
connected to the foundation — floors, walls, roof,

structural

beams, and columns can all develop cracks due
to this differential movement. The balcony, being
a cantilevered/isolated projecting element not
directly resting on the liquefiable foundation soil,

typically
liquefaction in the same way.

weeH gl & ffaathase & ag9 &mar # ot 3R
femfraet deatrie giar 8, STt e ¥ S8 & Warard
% ot ywifdd axar § — WIR, AaR, &d, §iF Rk
picd, 31 It # 39 SwRTe Jadic & R cheh o
Yohd g1 aTetehet (balcony), STt e dhfechiad/smediais
grafad gfemie & ofk W fofaami g9 arell BresH
g oR 78T o g, a8 SR W e fafaRithae
Y I} avg wIfad =161 gt

is not affected by foundation
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ZONE TECH Soil and Foundation TEST ID: 603
31. AnswerD At & dua & G gfie ded &t g
Solution A SR gad a1fdras gidt 8, Fifeh g+t voids ot &

32.

Lime stabilisation of clay soils causes the
following changes in Atterberg limits and soil
structure:

Plastic limit increases (statement 2 - correct)
Liquid limit decreases (statement 3 - correct)
Flocculation and agglomeration of clay particles
occurs due to cation exchange (Ca?* replacing
Na*/other ions), which improves workability and
reduces plasticity (statement 4 - correct)

As a combined effect, the plasticity index
decreases

Shrinkage limit increases (not decreases),
reducing shrink-swell behavior — so statement 1
(decrease in shrinkage limit) is incorrect

Hence, only statements 2, 3, and 4 are correct.
1 g & agn RieassE ¥ yexat fafeg ofik g
&t Tea 7 fAefefaa okad= gid &€
e foifie sedt @ (statement 2 - Tgt)

faferrs foiffe gecht & (statement 3 - T&)

e TSt (Ca2*, Na* /3 3ot 6t Sig ad1 8) &
FHRUT Fet UTiEhed T TRl 3R AR BidT &,
S gdhgfaferdt dgar gidt & ik wnfefad on gidl 8
(statement 4 - Tg)

GG<h UG & U H, W AE S804 gedr @

f2ichor i st & (Tedt 7dY), Sad Hie-wd @agr
&Y T § — 39feiT statement 1 (fichst feifie & eft)
T ©

gqfely, chadl statements 2, 3, 3R 4 T8l 81

Answer C

Solution

Comparing typical unit weights of a soil sample:
Saturated density is the highest, since all voids
are filled with water (no air), adding maximum
weight to the soil mass.

Wet (moist) density is next, as soil is partially
saturated — some voids have air, some have
water.

Dry density comes next, as it excludes water
weight entirely but soil solids still occupy the
volume.

Submerged (buoyant) density is the lowest, since
submerged unit weight = saturated unit weight -
unit weight of water,

so buoyancy significantly reduces the effective
weight.

Hence, the correct decreasing order is: Saturated
> Wet > Dry > Submerged

33.
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W g § (A gar ), PR A & g § sifdepan
S J&1 8

de () SRAEt 3T TG ST 8, Hifch et SHifdh wu 4
S Bt & — F© voids H ga1, S & Ut giaT 8l

oé SR Tud are Y 2, i SO ur @ aer g
TR e 781 g, Afer A & a1 ot fORR oft afem
0Rd 8l

gawse (dfde) SRt Ged oA gidl 8, Hifch GaHss gi-c
¥e = d¥e e A - T o gfe A, gatey arde
Tt IS I IR HH T &t B

ggfely 9@l gedr %A 8. Saturated > Wet > Dry >
Submerge

Answer C

Solution

In a saturated clay layer with single drainage
(only the top boundary is permeable, bottom is
impermeable), during consolidation, excess pore
water pressure dissipates as water flows upward
towards the drainage face.

At the top (drainage boundary), pore pressure
dissipates fastest, so excess pore pressure = 0.
As we move away from the drainage face towards
the bottom (impermeable boundary), dissipation
is slower since water has to travel a longer path
to escape.

At the (farthest from drainage,
impermeable boundary), the excess pore water

bottom

pressure remains maximum, since no drainage
occurs there and stress has not yet been
transferred to the soil skeleton.

Hence, the pore water pressure is maximum at
the bottom.

RiTTer 2397 areht AeRee Fat e (vt 210 ST TR
g, SicH UR §), haifeie™ & SR, Taag UR aTex
UIR UT & S46T T ohl 3R SR I8 & T giar gl
2T (Ao I68T) WR, UR TR o dsit 9 AW §idT 8,
3Tl Tedg UR URR = 01

SO & 291 e @ g STeH (ST SEE) & ok
Jgd &, SRt e glar & srlfeh urit ot amer ke &
oI e T T AT TS 2

JleH WR (9T & Fad ¥, NURTH A1¥g1), T UR aTex
DR HferaH gl &, Hifh aal g ST gl gir IR
w2 ol dh AigeT Theled | UHS A1 g3 81

3gfaIu, UR a1ex R Sfed WR 31fdehad gt g1

Call Us : 9462447676, 9828747676




ZONE TECH Soil and Foundation TEST ID: 603

34. AnswerC 36. AnswerB
Solution Solution
In a ﬂo"‘f net, Seepage occurs along flow lines When compaction energy is decreased, the soil
(stream Ilngs), which represent the actugl path'of particles are not compacted as effectively,
water particles through the soil. Equipotential resulting in:
lines represent points of equal total ) ) .
head/potential. Since flow always occurs from Lower maximum dry density (4, ) — since
higher potential to lower potential — i.e., along fewer voids are eliminated compared to higher
the steepest gradient of head — the flow lines energy compaction.

(direction of seepage) are always perpendicular Higher optimum moisture content (OMC) — since
to the gquipotential lines at every point of with lower compactive effort, more water is
Intersection. . , needed to achieve the (now lower) maximum dry
Uedt e H, HOST Ul wArgT (F9 1SA) o A1 gieln 5, S , ,

) @ oA T T & S & arafes ANt ) auid density, as less mechanical energy means water
g mmwm%/mﬂamﬁyﬁ plays a relatively bigger role in lubricating
ot g0t & | <ifeh vare gaen g R e & e g fe particles.

Fi R g1 8 — T g8 & Tead g AfSde & Ty — So on the compaction curve, as energy decreases,
STy Uell g (HTOST &t feam) R uicreebe feig ur gasm the peak point shifts left-to-right and downward
SfrmiefRrae A o ciqad gidt &l — i.e., MDD decreases while OMC increases.

35. IS.\:ISLV:;:\D Hence, vy, . Will decrease with increase in OMC
Activity of clay (A) = Plasticity Index / (% clay ST G St wH AT A &, J A & o e
fraction finer than 2 microns) Tl &1 § e Tl gid, ok aRomeRe:
Montmorillonite clays have the highest activity (A Aferrmm g8 SR (v, ) HH it & — FRilfh I Aot
> 1.25) among common clay minerals due to their I &I goT & &H voids THTE 81 &
expansive IattiFg structure and very high surface Siffemm afswr dde (OMC) 31l 8l @ — aifs &n
ireell/vyat?r af1|’|n|ty - s'o stTtemgnt 1 |Is ;orrzc;.s St o 3R T, (e ) AT T SR e

aolinite is a o.w-.actlwty clay mineral (A < 0.75), a3 3 g e T S s 2t 2, s
so statement 2 is incorrect. ) )
High activity is associated with high clay content, Achfehet Gl ot et & o oreft ahott ot farche & A
not silt content — so statement 3 is incorrect. STOETRd SISl fAehT AHTaT &1
High-activity clays exhibit high plasticity index 3afoIg e  &d U, JQ-SY Gl gedt 8, i uidge
because of their high water-holding and swelling 10 G 270 3R 2 &t 3R fAve giar @ — I MDD gear
capacity — so statement 4 is correct. 2 STafés OMC agdT 21
Hence, statements 1 and 4 correctly describe 3, v, , OMC # gfg & wr g
high-activity clays.

R ORI (A) = R G [ (2w A g | 37. AnswerB
Tt TherRIT T %) Solution
HiriRelTEe a9, o a9 BRed § ged i [ Cmae
TR (A > 1.25) Tt B, Fiifeh st goqdifda afew P e €
G 3R Igd 31fdeh TRtha gRaT/STer SiTeRvur giar g — Where:

3TfeTT Y= 1 Tat 8

FreffaArge T o-ufaefad) ot B Ra & (A < 0.75),
3gfeIq e 2 eI d g

815 Ul A, e shde @ =181 afech 3= ot chde & St
gidl @ — 39T Y 3 Teid gl

g-ufaefad ot # S=a STeT-4RuT 3R Wi &1dT & shRor
I WA 89 §IdT & — 3fely A 4 Tgl gl
zafery, e 1 3R 4 gE-ufRefaé) oot o1 ggt aufT =
gl
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€max = VOid ratio in its loosest state
emin = void ratio in its densest state
e = natural/given void ratio
(€~ ) = 0.30

2
I, =66.6%~=
P 3

e=0.40
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ZONE TECH Soil and Foundation TEST ID: 603
2 e, —040 40. Answer C
37 030 Solution
2 As per Indian standard sieve designation, sieves
e .. —040==x030 . .
max 3 are designated by the size of the square aperture
2 e, —040 (hole) in mm (for sieve sizes 2 75 microns). So a
EZ 0.30 "2 mm sieve" means each hole/aperture in the
2 mesh is square-shaped with a side length of 2
€max ~0.40 :§X0'30 mm. This is different from older sieve
e  —-040=0.20 designations (like mesh number), where sieves
emax —0.20+0.40 = 0.60 were designated by the number of openings per
38, Azasxwer c linear inch.
solution ﬂR‘cﬂ?:r‘ﬂ'chﬁ @Ffl’rﬁ e (designation) & SER,
The options in your question appear blank/not I et X TR QiR (gler) & SR & Ftn
. SITaT g (75 A13ehiA § I8 Bt 9189l & 1Y) | 39feg "2
visible, but the standard Pycnometer method . .
formula for specific gravity of soil solids is: mm ST 1 3T 8 1 T H S g/ QR AR
M. —M W.ao‘r%ﬁmﬁaw(side)zmm%mgg?ﬁw
= A T (S /LT AeR) § T §, STgf died et Ui dfifer
M, +M, -M, -M, 7 situfirg i T & gufar s
Where: 41. AnswerC
(M2 = M) = mass of dry soil solids Solution

39.

(M3 = M4) = mass of water displaced by the soil
solids

This formula is derived from the principle that the
volume of soil solids equals the volume of water
displaced, and specific gravity is the ratio of mass
of soil solids to the mass of an equal volume of
water.

g thifel 39 Rigid W snuiika & for gt & s For a1
JTc, farenfUd urit & SadH o SRTeR 81T 8, 3R fafre
e (specific gravity), gt & a9 @ull & gaga= 3R
I B I JTet UTT & G| ol SIgATd BIdT 81
Answer B

Solution

As per IS: 2720 (Part 4), the dispersing solution
used in the pipette method (and hydrometer
method) for particle size analysis consists of
sodium hexametaphosphate (33 g) and sodium
carbonate (7 g) dissolved in 1 litre of distilled
water. Sodium hexametaphosphate acts as the
deflocculating agent, preventing clay particles
from flocculating together, while sodium
carbonate helps maintain the required alkaline
pH for effective dispersion.

IS: 2720 (T 4) & IgER, fude f&afY (iR gEgHicR
fafd) 7 wiféerer arss gfaifde & forg SuahT fohg s
gret fewfdf dicgem # 1 iR fefees arex # germ gan
ifean ramerride (33 g) 3k Gifeaw HEe (7 g)
gidT g1 TifeaH gaamerthithe ST Tale & =0
H hTH AT 8, ST & UTiéehed ahl Qe AT TRATgele g
Y Aeh g, STafh GifegH sraiqe uwrdl fews & fag
A &R pH Y T@H F HGE el 8
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Thixotropy is the property of certain soils
(especially clays) by which they regain part of
their lost strength over time when left
undisturbed after remoulding, purely due to
particle re-orientation and re-adsorption of water
films — without any change in moisture content.
It is a reversible, isothermal, time-dependent
process (gel-to-sol-to-gel transformation) under
constant volume and water content.

Unconfined compressive strength — measures
the strength itself, not the regain property.
Sensitivity — is the ratio of undisturbed to
remoulded strength; it quantifies the loss of
strength, not the regain over time.

Relative density — relates to the packing density
of granular soils, unrelated to strength regain.
Rreieth g Mgt (Rdvar o) @ a5 707 8 e
FRUT 3 WS & T1E fomT 82 B 33 R 959 & Q1Y
ST WS g3 dTehd I $© fexdT aruy o1 &<t g, St g
RE ¥ ulféeher F-anRyee R urt &Y forert & &-
UeSITRi- o hRUT giaT g — fomT =1t &t A & forelt srgama
&1 g Ush Rafdee, smsatada, gqu-fAeik ufehar & (Sia-
-ia-g-sie uRadH) St fOR 3made 3R Siet 9t &
& gidit &1

SRARIES HUf8a WU — g Lo &l gt Aar g, T4
gract &t =gl

dfafefddt — smfewsd ok dnlcde ¥y o ergurd §;
g THY o Q1Y A7 ol 18] fcch U hl g1 ol AT 81
Refea 3RAA — dger G i Ak IRA @ Gafa 2,
o I & T8
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ZONE TECH Soil and Foundation TEST ID: 603
42. Answer C 44. AnswerA
Solution Solution
Cone oo 1 IL-W) (LL-W The permissible (safe) exit gradient is obtained by
onsistency Index = I = LL-PL) ( I, applying a factor of safety (usually 4 to 6) to the
When I = 0, it means LL - w = 0, e, w = LL critical hydraulic gradient (=1.0). This gives a safe
o exit gradient of about 0.2, ensuring the structure
(natural water content equals the liquid limit). ] ) . )
remains safe against piping failure even under
So the soil is at its liquid limit, where it is at the .
adverse seepage conditions.
boundary between liquid and plastic states, . . . Critical gradient 1.0
. . Permissible exit gradient=———2————~=—~=0.2
having negligible shear strength. Factor of safety 5
(For reference: when Ic = 1, the soil is at its plastic RAREe (Rfea) tore Afede, fhiterar gRsifera
limit; Ic > 1 indicates a stiff/semi-solid state.) AT (=1.0) TR thereR 3ATH YU (SMHAR TR 4 F 6) A1
s sare | (LL-W)_(LL-W ﬁmmmélgﬂﬁWWO.ZWWW
; ¢ lLL-prL) | I, Ufede fAerar 8, Sit ag gRfRd oxar & fo ufdge dios
Salc=0gldTg, AR AT gLL-w =0, Tt w=LL A s : % e
Permissible exit radient=M ~ 10 ~0.2
(vmepfaen STat @, foiferrs foifie & sReR 8)1 8 Factor of safety 5
Fferg A T fefie W g1 8, et 7 fafadrs 45. AnswerD
3R wifRes srazenaslt & e & dfiar w g1 &, ok a9 Solution

43.

T79g (negligible) R oy gt 81
(Teai o forg: STa I = 1 glar g, ot gt st winfeeas faifie
R §; Ic > 1 &a/IHt-Tifers Sra=en o garfar g1)
Answer B
Solution

G-1

Critical hydraulic gradient, i_ =
1+e

For most soils, with typical values of specific
gravity (G = 2.65-2.70) and void ratio (e = 0.6-0.7),
the critical gradient works out to approximately 1
(commonly ranging between 0.9 to 1.1). This is
the gradient at which the effective stress
becomes zero,

causing quicksand

condition/boiling.
Rrfeerer eragifors AReTE, i — (13‘1
+e

ferenier fafgat & forg, I fafdre Tra (G = 2.65-
2.70) 3R dfgs At (e = 0.6-0.7) & Al & 1Y,
forfeener afede amemT 1 fAchetdr & (SMAR 9 0.9 & 1.1
& &t9) | g8 g8 Afede & O W sthfea ¥ I & Sar
2, OO faaends e/ atgfen gidt &
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Let's verify each statement:

(@) Neutral stress (pore water pressure) acts
equally on soil particles in all directions and
does not contribute to inter-particle
friction/shearing resistance — only effective
stress governs shear strength (Terzaghi's
principle).

(b) Total stress = effective stress + neutral stress
(pore pressure). If total stress remains
constant, a decrease in effective stress must
be accompanied by an increase in neutral
stress (pore pressure), and vice versa.

(c) Neutral stress (pore water pressure) does
not cause volume change/compression of
soil skeleton, since it acts on water within
voids uniformly — only effective stress
causes a change in void ratio
(compression/consolidation).

Since all three statements (a), (b), and (c) are

correct, none of them is the "wrong" statement

— hence the answer is (d) none of the above.
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ZONE TECH Soil and Foundation TEST ID: 603
3T3Y Udeh hU i gfF 48. Answer C
(a) ol B (TR arer DR) AE) & hoit o @oft fremaft 5;'”ti°“ . Iy
. . o5 The time factor, Tv = Cv-t [ d2
7w gq pl Eh‘Rf m 8 Gﬁ? = The degree of consolidation (U) is related to the
foparerm/fRrafen ASde & avmer T8t dar — haa time factor Tv, which is directly proportional to
Zthiged W gt R €y ot A srar & (et time (t) and inversely proportional to the square
&1 Rigia)| of the drainage path (d?). This means
- = consolidation progresses faster with time but
(b) teer & = QquWQq(qﬁﬁm)lqﬁ slows down significantly as the drainage path
Zleet LH R T5dT 6, At ghided R § ol & @y length increases (since water has to travel a
g ¥ (TR W) 7 gig g+ @1fey, ok 59k longer distance to escape, and the effect is
A oft squared).
. a1sq e, Tv = Cv-t [ d2
(€)7ot % (AR a1ex HRR) gt & Eheleet H oftcr Reft s sreifordar (U), e e Ty @ i 2,
URadT/hYM T hRUT Tai a-dT, Siifeh T8 voids T (t) 3 @ Ui ofR I35 ury & (d2) &
& IR Ul R M U § & HdT § — had HRATIUTA BIdT & | SR Aded & foh Thalfere™ 7 &
shfaRg o9 @ dize A d§  oRedy 1Y et T 3 TdT 8, AfchT S0 UTY h daTs Fed W)
"y f’%észm)a:rmaqm@ Sl efiAr g STTar & (ifes ot et aTeR e & forg
' , R eft &t TT T Ut 8, SR g8 uwre o & H giar g) |
dfeh T we (a), (b), R (c) Tl € 37 @ @IS oft 49. Answer C

46.

47.

"TAd" YA T8l § — 39felY IR & (d) none of the
abovel

Answer A

Solution

a : . .
1—V, the volumetric compression per unit
+e
0

my=
original volume per unit increase in effective
stress.

it , STt uyrelt a=ma (effective stress) & ufd

my =
1+e,

3RS gfeg W e 3aad (original volume) &t Ufd 3epTs
At @dte (volumetric compression) gl
Answer B
Solution

k

m, Xy,

Coefficient of consolidation, C,, =

Cv has units of cm2/s (m2/s in SI). It represents the
rate at which consolidation (excess pore pressure
dissipation) proceeds and is used in the time
factor equation (Tv = Cv-t / d2).

FrofRRIGE sifw e, C, = —

m, XV,
cm?/s (m?/s) gt & | I8 39 &R ot ex1far & o =)
Hhaiferes™ (T UR URR fSRAUM) Smt sedr §, iR
STRT IUANT 218 therex 3 (Tv = Cv-t [ d?) o fopan
ST 8

-0 13-
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Solution

For cohesive soils, the earth pressure equations
are:

Active pressure: P, =k_yh —2c, /ka

Passive pressure: P, =k yh+2c, /kp

The cohesion term (—2c, /ka ) reduces active earth

pressure, since cohesion helps the soil "hold
together" and resist sliding/movement toward
the wall, reducing the driving force.

The cohesion term (42c /kp ) increases passive

earth pressure, since cohesion adds additional
resistance that must be overcome to push the soil
mass, increasing the resisting force.

Hence, cohesion reduces active pressure but
increases passive pressure.

Pl g & forg, o URR & THieoT 8.
gfeRa #R: P, =k,vh-2c,fk,
afRa UR: P, =k yh+ ZCJE

wige & (2c\k, ), TfRa oref DR @ HA e g,
Fiifch g™ A ot "Top ATy 1Y W@ F 7S hdl &
3R QAR &Y AR fohgem/gade o ufa’iy & g, foad
STfdT Bkl & glaT 8

aﬁ%&maﬁ(ﬂc\/g),ﬁﬁasnfﬁaﬂaﬁm%,a?ﬂﬁa
FieeH AfaRsh ufaRty Siear & o B & gaam &t
Sraber 2 TG X e BT &, FoTer YR WY gt 21

3gfeIu, Thig Ufded UR i dhH &hdl & afch Bf e 0R
CAKAGIE]
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ZONE TECH Soil and Foundation TEST ID: 603
50. AnswerD 52. AnswerC
Solution Solution
Earth pressure at rest (Ko) is calculated using the For a square footing, Terzaghi's gross ultimate
theory of elasticity, based on Jaky's formula (Ko = bearing capacity is:
1 - sing), which assumes the soil to be in an 9. =1.3CNc +vD; xNq +0.4yBN,
elastic, undisturbed condition with no lateral Net ultimate bearing capacity = Gross ultimate
yielding or movement of the retaining structure. bearing capacity - yD; (overburden pressure)
This is different from Rankine's theory, which For sand, ¢ =0, so:
specifically applies to active and passive earth quney = YDy xNq+ 0.4yBN, - vD; = 0.4yBN, +
pressure conditions where the wall yields or vD; (Ng - 1)
moves. The factor 0.4 (instead of 0.5) applies specifically
T3 37f DR (Ko) ol TOTT S e 2t &t IuaiT to square footings in Terzaghi's bearing capacity
e BT S B, ST S & BT (Ko = 1 - sing) W equation'(shape factor for l\uly term). '
aterfr 3, <1 Bl 9 genRe, arvesd Ry & AT TG R S R e S e
%mewmmmmwﬁ q, =1.3CN¢ +yD; xNg +0.4yBN,
ST 5 et el & e 8, S eI & 3 gfeee i e orediite dafdn AR = 1t oredide Fafi AR -
e aref Oer fRAf wR A gt 8 Tef SR dies st
PR — YD, (SfeReE U2R)
51. AnswerC 3 (sand) & fog, ¢ = 0, &fag:
Solution qQuiney = YD; xNgq+ 0.4yBN, - yD, = 04BN, +
The coefficient of earth pressure at rest, based on gféq(gl_(; )5 3 o) s = & < 51%11 g
the theory of elasticity, is given by: oot 35 e SR g 3 g ST & (Ny o
Ko = ﬁ forg 2o thaeR) |
53. AnswerD
where p = Poisson's ratio of the soil. Solution
This formula is derived from elastic theory . LL-W LL-W
assuming zero lateral strain (K, condition), where Consistency Index, I = [LL . PL) :( I ]
the soil is confined and cannot expand laterally, Io=(52-40) / (52 - 20) =12 / 32 = 0.375 = 37.5%
only vertically. 54. Answer D

(Note: This is different from Jaky's empirical
formula Ko = 1 - sing, which is used more
commonly in practice. This question specifically
asks for the elasticity-theory-based expression.)
AR TR & MR WR, Y-k 3 UR &l
HIQHIAYE 39 TR T ST &:

u
Ko= ———
0 Tn

S8t y = A€t a1 ufge SrguTd (Poisson's ratio)|

g e SR 2R & e 2, S § dexet A
(Ko &hEt3) HICT 8, STel fAg shethrgs it & 3fk charet
gféenet! thel Aehd g, ezl Aol

(Ate: T8 Stht & TAIRerd WiFar Ko = 1 - sing & ST
g, St Ofae & a1fdres am=g &9 9 Iudi fhar ST g1 a8
sy fadiy ®9 @ genfeAd-wi-snumRa vaans T & arR

HgBdargl)
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Solution
Residual soils are formed by the in-situ
weathering/decomposition of parent rock, where
the rate of rock decomposition exceeds the rate
of erosion or transportation of the weathered
material. Since the products of weathering
remain at the site of formation (not carried away),
they accumulate over the parent rock, forming
residual soil.

(@) Alluvial soil — transported and deposited by
flowing water (rivers).

(b) Lacustrine soil — transported and deposited
in lakes.

(c) Transported soil — general term for soils
moved from their place of origin by agents
like water, wind, ice, or gravity (opposite of
residual soil).
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ZONE TECH

Soil and Foundation

TEST ID: 603

55.

56.

fSregarat gt (Residual soil), a7 @M (parent rock)

& g-Hig IeR/epmifoize & a=dt g, S8l 9g = &

rmifaiem i 7, I 7dRaa & e a1 giguiesq

H R Y e gicht 81 dfch Al & Ieure FAmfor wea w

1 38d € (R eI & SY SId), & e 9g & SR ST

oI 8, e ASieyeret g st 81

(a) vegfdae Mgt — wga urt (AfREl) grT giwai sk
f3uifSte & St 81

(b) ionegre gt — sfial 7 giaald iR feuifSie &t St
gl

(c) giauids Mg — urhl, gar, I, a1 TRy S8
Qolcd ERT S0 e WH § gers 78 A & g
A=y 2reg (ASregere gt & faudia)

Answer D

Solution

Ydmin) = 400/300 = 1.333 g/ml (loosest state)

Ydmax) = 400/220 = 1.818 g/ml (densest state)

Yd(natural) = 15 g/ml

Relative Density formula:

|:yd(max) X (Yd = Vad(min) ):|

RD =
|:’Yd X (Yd(max) - 'Yd(min))i|
RD = [1.818 x (15 - 1.333)]
[15 x (1.818 - 1.333)]
RD = [1.818 x 0.1667]

[15 x 0.4848]

D= % =0.4167 ~42%
Answer C
Solution
Porosity (n) = Volume of voids / Total volume
Void ratio (e) = Volume of voids / Volume of solids
Taking volume of solids = 1, volume of voids = e,
so totalvolume =1 +e
e
(1+e)
This is the standard relation between porosity
and void ratio.
gRIfEE (n) = voids T 3madH [ gel Saa
arss A/MAY (e) = voids T I / 31T T el I
3T ST T AT = 1 HFH W, voids &l 3aaH = e,
fOY o AT = 1 +
e
(1+e)
Ig URIRAE R afss At & off A deg g

57.

58.

59.
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Answer C

Solution

The Vane Shear Test is primarily used to
determine the in-situ undrained shear strength
of soft, saturated clayey soils (especially soft to
medium clays), where undisturbed sampling is
difficult. The test involves inserting a four-bladed
vane into the soil and applying torque until the
soil shears along a cylindrical surface. It's not
suitable for sandy or gravelly soils since these are
cohesionless/free-draining and the test relies on
undrained cohesive shear behavior.

3 fAR X o1 IuATT &I wU 9 9ite, SRS Feiddt gt
(fasives Aite @ Hifeaw ) &l 37-dig srss Ry
fuiRa A & forg fohar STrar 8, STl smfewess dufei
AT RS gIaT 81 39 ¢ d A H gop aR-st€ arer a4
STAT ST & 3R dd dh elch THTAT ST g Sid deh (Hgt Teh
fafcifgna Tag & Ty IR 7 8 sy gg 931 a1 dacit
firdt & forg Sugeh T8t @ Riifeh & sigeera/sh-2fi gt
& 3R U8 ¢ IS S hle g fRAR TagR R AR Fear |
Answer A

Solution

According to Coulomb's wedge theory, active
earth pressure occurs when the retaining wall
moves away from the backfill, allowing the soil
wedge behind the wall to slide downward and
outward along a slip surface. This movement
mobilizes the shear strength of the soil, and the
wedge tends to move toward the wall's free side
(away from the retained soil mass), reducing the
lateral pressure to its minimum (active) value.
Gl Y IS AR & AR, Yled 1Y TR I g1 8 i
RRFIT aifer Aopfther @ ¥ 4 aheell 8, e SR & 61
At @1 a9 U o 9ag & 91y A SR aTgR af 3R
fOheerar g1 a8 gadc gl ot IR Ty ot Fifdersst sear
8, 3R a9 &R o thi @1gs & 3R (Re~s Mgl & geq™
q ) 7@ A dI ugii @ g, el dexa 9R s
=IAaH (Qfered) A deh A Bl STTaT 81

Answer C

Solution

As per Terzaghi's definition, a foundation is
classified as shallow if its depth of foundation (Df)
is less than or equal to its width (B), i.e., Df < B.
This is commonly generalized as "depth does not
exceed width." When Df > B (typically Df > B to
several times B), the foundation is classified as a
deep foundation.
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60.

61.

62.

ot Y aRemr & SgER, fhet wREE @ et

(shallow) a& affepd foram SITdT & ST IThT RIS i

Te<Ts (Df), ST eré (B) & =T a1 399 A g, It

Df < BI 38 IHId: "TETS, IISTs 9 ik 6l gidt” &

&Y # grRiiegd fohar SIdT g1 519 Df > B (SmHdR W Df,

B ¥ &3 T AfYe) giaT 8, df thisee™ ol S1U hidesd &

&Y H giffepd forar Srar @

Answer B

Solution

Bearing capacity is a function of the interlocking

of particles and cohesion. Loose gravel has the

least interlocking than the rest of the foundation
materials.

Also, the increasing order of the bearing capacity

for the soil mentioned in the question are:

Soft Clay < Loose sand < Black Cotton Soil < Loose

Gravel < Compact Clay < Compact sand <

Compact Gravel< Soft rocks < Hard rocks

WR g1 &HdT Ul & Sfaefay 3R T8e W AR et

g1 o= Hig gmft & g A St Jot H wEd A

ey giar gl

sy | Ifceraa Mg A YR 98 &FdT a1 Sear sA 39

UFR &:

Y faat g < el 3 < wrelt wur A < eft sort

< ge Rt gt < qu 39 < o9 Toit < RA TgH <

SR T

Answer A

Solution

At the shrinkage limit, the soil is just saturated (Sr

= 100%) but at its minimum volume. So:

foidher fRiffie R, A arfi-onft de gt & (Sr =

100%) AR 31U+ —gAdH Md W gid! 81 39feig:

e=wxG=0.10x2.7=0.27

Porosity, n=e [ (1 +e) =0.27 [ 1.27 = 0.2126 =

21.2%

Answer B

Solution

A. Flow of water in soil — 2. Darcy's law —
governs seepage/flow through porous
media (soil).

B. Flow of water through pipes — 3. Poiseuille's
equation — governs laminar flow through
circular pipes/capillaries.

C. Sedimentation of soil particles in water — 5.
Stokes' law — governs settling velocity of
fine particles in a fluid, used in
hydrometer/sedimentation analysis.

Hence, the correct matching is A-2, B-3, C-5
— option (b).

63.

64.
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A. g & gt &1 gag — 2. SRt @1 fAgw — uk«
HfSar (Agh) & Areny @ Wt/ varg ot Fifa a=ar
2l

B. USUl & ATHA ¥ UM HI TATE — 3. W@IEedd ol
gHiRur — TR UTsyl/FfUeRis & qrems @
AR varg &t Efd wear g1

C. Ul g} & ot e afedesm — 5. Wiad & e
— foneft ga & wEla suTl & defeit datfaidt @t Fafa
a1 g, fSger Iugh  grgHieR/dfeHim
AR # gidr 81

ggfeg, 98! e A-2, B-3, C-5 & — faered (b))

Answer C

Solution

A. Proctor test — 4. Compaction — determines
MDD and OMC through compaction.

B. Vane test — 2. Shear strength — measures
in-situ undrained shear strength of clay.

C. Penetration test — 3. Bearing capacity —
(SPT/CPT) used to estimate bearing capacity
of soil.

D. Hydrometer test — 1. Grain size analysis —
determines particle size distribution of fine-
grained soils.

Hence, the correct matching is A-4, B-2, C-3, D-1

A, TlGR L — 4. HGRH — e & JA1EH 8

MDD &R OMC FiRa &t 81
B. a3 — 2. AR Ty — ot Y 39-Hig sTgs AR
o ATgar g1

C. UH¢H ¢ — 3. dafiem wafdét — (SPT/CPT) gt
Y ST HUTAEY T ST T o forg IuaT o
ST 81

D. gRESHIRIE — 1. 39 9159 T — GIgH-U+s
gt & urféarar arget fexiege ot RufRa &ear 31

zafog, @el e A4, B-2, C-3, D-18
Answer A
Solution
Weep holes are small openings/drains provided
at the base of retaining walls and breast walls to
allow water accumulated in the backfill to drain
out freely. This prevents the buildup of
hydrostatic pressure behind the wall, which
would otherwise significantly increase the lateral
earth pressure and could lead to wall failure. By
draining the water, weep holes ensure only the
earth pressure (not additional water pressure)
acts on the wall.
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65.

66.

67.

dia glew (Weep holes), [T afed ik st afeq &
SR W YeH fohy S aret B¢ situfra/g gid &, Sit
onfthet | STAT T oY T w0 & qTeR e 3d &1 98
daR & Ui gEgefesd IR & FH0r &t AehdT 8, ST
3T Aot 31 IR ht Tl FoT ehdT & 3R AR Fir
fAthetdT T SRUT &1 TehaT &1 UTHT t faRTeaRe, diu glew
I8 A e € foh haer ordf IR (s1fafes arex dr
Te1) EaR R & BRI
Answer D
Solution
Ni=7 Ng=24 H=6m
Critical Hydraulic Gradient,

ic:G—1:2.7—1:1

1+e 1407

Exit Gradient (iexit)

VT

FOS. =t - 1 _y4

iexit (1J
4

Discharge velocity i.e. v6 x 107 m/sec
Void ratio i.e. e =0.50

Answer C
Solution

L e 050 _1
So, porosity i.e. n= = =_
1+e 1+0.50 3
As we know that,
Seepage velocity i.e. Vs= v
n.S

Where,

VDischarge velocity 6 x 107 m/sec
S = Degree of saturation = 80% = 0.8
n = Porosity = (Given e =0.5)

Hence, Vs= 6x107
§><0.8
22.5 x 107 m/sec

Answer C
Solution
7, =2.10 gm/cm?
w1=15%

W
Yo, —71
Wi =2.10V,

68.

69.
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7y, = 1.95 gm/cm?

W)= ?

W, =1.95V,
(Weight of solids is constant in both cases)
So, W =W,

W, _ W,
1+w, _1+w2
210V 195V
14015 1+w,

(Volume of soil remain same in both cases)
Hence, w;= 6.8%

Answer D

Solution

Unconsolidated undrained test In un-
consolidated undrained test drainage of water is
not allowed in cell pressure stage and deviator
stage.

Consolidated undrained test : In consolidated
undrained test drainage of water is allowed in cell
pressure stage but not in deviator stage.
Consolidated drained test : In consolidated
drained test drainage of water is allowed in cell
pressure stage and deviator stage.
ITHEIASES IS X 0 T F deT YR R 3R
Sfauer w9, a1 | gt & Fere ($4<) i srgafa =gt
gidt &1

HeifoRde ode ¥we: 59 dee F Ot 0eR @1 F urlt &
Frgrer & ol B 2, e SRmeR @t & 78
HOIfISds §ve ¢ 39 ¢ ¥ ¥ MR R ok 3fquex
ST, a1 | aret & ke i srgafa gidt 81

Answer A

Solution
Gl value
0.2a + 0.005 ac + 0.01 bd
a p-35#40
b p-15#40
c W_-40%20
d I,-10¥#20

Where, p% fraction pass through 75 sieve i.e.
35%
W, = Liquid limit of soil i.e. 40%
Ip = Plasticity index i.e. 10%
So, a 0,b=20,c=0,d=0
Hence,
GI 0.2x0+0.005x0x0+0.01x20x0=0

Call Us : 9462447676, 9828747676




ZONE TECH Soil and Foundation TEST ID: 603
70. Answer A 74. Answer B
Solution Solution
An unconformity is a buried erosional or non- Plate load test was conducted on a clay strata.
depositonal surface seperating two rock masses Bearing capacity for the plate is 180 kPa.
or strata of different ages, indicating that Ultimate bearing capacity in case of clay is
sediment deposition was not continuous. independent of width of footing, hence ultimate
"SRRI (unconformity) IgHT ht & STelTT-3elTT bearing capacity for footing will be 180 kPa.
39 aTcl! Ul a1 TG! oh &< <hl b Gt g3 9@ sidl o, Sif et (Rt fAgh) dhl IRd R wie dts ¢ fovar mam
HeTd IT STHIE A g S ShROT a1 gidT & 3R g Jard! ¢ foh e &Y FafT Hufdet 180 kPa gl
JADE I STHIT AAR a1 g3 AT I & A H eciHe JaRT HofAd i hi diers W)
71. Answer B AR 78 et 8, 3afag BfdT di srdiie sl Fafad
Solution 180 kPa ghfti
Glven: 75. AnswerD
L =15m Solution
G =267 Laterite soils are mostly the end products of
e =0.67 weathering.
If h is the head required to produce a quick sand They are formed by the decomposition of rocks,
condition then Critical hydraulic gradient i.e. ic removal of bases and silica, and accumulation of
: _h _G-1_ 267 167 iron oxide and aluminium oxide.
"L l+e 1+067 167 Heavy rainfall promotes leaching (nutrients gets
h washed away by water) of soil whereby lime and
So, —=1 s g
L silica are leached away, and some soil rich in
h=1x1.5m=1.5m oxides of iron and aluminium compounds is left
72. AnswerD behind.
Solution The chemical composition of Laterite-Lateritic
Ultimate settlement or Total settlement (A H) soils
does not depends on any condition, it remains Laterite soils are rich in bauxite or ferric oxides.
constant for a particular soil. means it is a They are very poor in lime, magnesia, potash and
constant value for any soil. nitrogen.
So, it is given ultimate settlement (Total The economic value of Laterite-Lateritic soils
settlement) of 5 cm for one way drainage, then Laterite and lateritic soils provide valuable
total settlement for two way drainage is also 5 cm building material.
AT Yeade a1 ol Yeae (H) foredt off fRafa ar AR These soils can be easily cut into cakes but
Tl et §; I8 fordt @ A & forg f@R gar g1 ar, hardens like iron when exposed to air.
g fohddt oft gt & forg v f@R A1 (constant value) g1 deRge A SaTETar gl & gea-teA (dafi) & o=t 81
iy, SR g9-d g9 & g srdie deatde (Fet g Gl & ged, 99 3R Rfde & ged 8k smaA
deemdie) 5 cm g, dt ¢-3 9T o foIg oft et Yeatde 5 cm JifeaTEs g UegHifAae Sfarss o 51 8= 9 &<t 8|
g gl Srar ariker ¥ fAgh &t A (arht & a1y aives It
73. Answer C gg o) gidl 8, s g1 ok Rifcrenr sg od € 8k
Solution JTIRA g YegHIATH 3HieTss adt hurded § R g
Given - ie 3§ e 81
gnu= 25 t/m AeTge-eRican gt 1 hfttdra Hulfaisq
FOS=2.5 AeT5T AT A dicse a1 ek SiieTSs WRYR AT A gid
y=1.7 t/m? gl
Qu g g, A, diersr ofk Argeie agd &H g g
S0, Q=15 drge-RRRe P i anffes srefraa
B, ArEe IR R ) @ P R wéRae e
= — X
25 o

=10 + 1.7=11.7 t/m?
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g fafeal ot maTi § gers! | et ST ehdl 8, AifchT gar
& Tuch H 39 W I 7lig hl g T gt St 8
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76.

77.

78.

Answer A

Solution

% soil retained on 4.75 mm sieve = 40%

% soil retained on 75 p sieve =70 - 40 = 30%
Gravel > Sand

So, it is gravel.

Also % fines is 30%

Ip=W, -W, =35-27 =8%

(T ) oo =0-73(W, —20) =10.95%

(IP )soil < (IP )Aline

Silt > Clay

Hence the given soil is GM.
Answer D

Solution

Ki =9x 107 cm/sec
Kv=4x 107 cm/sec

Keg =yKy*XKy =v/9x107 x4x107

6 x 107 cm/sec

Answer A
Solution
Coefficient of gradation/curvature (Cc)
DZ
Dy, xDy
_Dg

Coefficient of uniformity (C.) =4

10

Where, D1 =Effective size of particle

=Particle size such that 10% of the soil is
finer than this size

D30 =Particle size such that 30% of the soil
is finer than this size

Deo =Particle size such that 60% of the soil
is finer than this size

To find %=?
30
=% _4=D, =4D, ... (i)
10
2
Dw 4 .. (i)
D60><D10
Substitute (i) in (ii)
Dy  _
4D,, xD,,
&%:4:}%:2
DlO DlO
Dy_1_ 45
D, 2

79.

80.
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Answer D
Solution
Ae

Compression index (Cc) =
log(o,)-log(o,)

Ae Ae

12

= Ae =(0.28x0.255) = 0.0714

= 0.28=

Answer B
Solution

G, =0-u
=300-150
=150kN / m?
T=c+G, tand'
=10+(150)tan 30°
=96.6kPa
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