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ZONE TECH History, Polity, Soil & Foundation TEST ID: 608
1. Answer D 3. Answer D
Solution Solution
. . . The Rajasthan State Election Commission was
Under the. RaJast.han Public Service ?uara.ntee constituted on July 1, 1994. The State Election
Act, 2011, if the First Appellate Authority fails to Commissioner is appointed by the Governor on
provide the service within the stipulated time or the advice of the State Council of Ministers;
if the appellant is dissatisfied with the decision, however, it is not mandatory for the
the appellant may file a second appeal with the Commlssmne.r to beia ret|re'd High C(?urtjudge—
_ o any person with administrative experience can be
Second Appellate Authority within 60 days. The appointed to the post. The Commissioner's
first appeal must be filed within 30 days. This Act tenure is for five years or until the age of 65,
came into force on November 14, 2011. whichever is earlier.
Provisions for a penalty exist if the service is not TOTE X1 AT 1S 1 TS 1994 1 g
, , g1 5 Pl g & Fgfe Tsaue grr s
provided even after the hearing of the second HRURYE Y el R ) Sl &, A o Rt smges
appeal. This Act was introduced to bring T ITT AT T Yarirgw =amaefier gim srfardf gt &,
transparency and accountability to the g fohdlt oft mmefen srgwa aret eafch et ST ST Hehal
administration. \ i,aﬂg?ﬁeBmao‘rdaﬂFfSErém% e i I I giaT &l
. . nswer
ST Ak T TREY S1fdfAgw 2011 & SaR afe maw Solution
Srditet SHAIRT g Ty & Har gt &ar a1 Fofa & srgfe The Rajasthan government framed the Right to
g af srdiemreff 60 foAT & Hftar gt ardier srfaerRt et Information Rules in 2005, not in 2006. The
e ordiet e TehdT &1 T arfiet 30 R F oot gt 1 central RTI Act was enacted in 2005.
14 76 2011 - ST TR = AT ol AfdehR 479 2005 7 5917 9,
T S ) 1 T R o fgiter e 2006 & 71 & RTI sffa 2005 & o
& AaTs o a1e ot afe dar el Aerdt At @A @ mEd™ | 5 Answer A

g1 g srfafas g # uRefiar $iR Sarecsl @ &
forQ < T am

Answer A

Solution

In Rajasthan, the State Election Commission is
elections for

responsible for conducting

Panchayati Raj institutions—such as Gram

Panchayats, Panchayat Samitis, and Zila
Parishads—and urban local bodies, including
Municipalities, Municipal Councils, and Municipal
Corporations. The Election Commission of India
conducts elections only for the Lok Sabha,
Legislative Assemblies, the President, and the
Vice-President.

Ry, TR W & gA1g R 6 imiert v fPafea

TNT &Y gt &1 WRa Fafaa smahT dad dieaeT,
faerrae, gufa ofik Swigufa & gAma wxrar 81
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Solution

Several changes were introduced under the
Protection of Human Rights (Amendment) Act,
2019. These included reducing the tenure of the
Chairperson and members of the State Human
Rights Commission from five years to three years
or until the age of 70. A provision for the re-
appointment of the Chairperson and members
was added, and High Court judges became
eligible to serve as Chairperson. However, the
provision for one Chairperson and two members
already existed; this was not a new provision
introduced by the 2019 amendment, as it was
already part of the original 1993 Act.

AHAAeRR TRefor e SifafAan 2019 & dgd &g
Fead fhU U | 390 5T AT YRR TN & fegel 3R
e} o SRR 5 TTeT © FeTeh 3 TTt a1 70 I hl 311g
o foar | sremer iR wewdl i gAgRh @1 urayE
STIST T 3R Iea AT a1 =ararefiar off sremer g9 &
g gt Tl AfhT ST # yah sremet 3R & g ol
Y™ U ¥ &1 o1, gg 2019 & ded & d&fad Fa1
UIae™ el ¢ | I8 Jo1 AfAAaH 1993 # gt ol
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6. Answer D 9. Answer D
Solution Solution
Under the Rajasthan Lokayukta Act, 1973, the According to Article 163, there shall be a Council
Lokayukta can hear complaints of corruption of Ministers in every state, headed by the Chief
against ministers, MLAs, Zila Pramukhs, Minister, to aid and advise the Governor. Under
Pradhans, Sarpanchs, District Collectors, and Article 164(1), the Chief Minister is appointed by
sovernment employees. However, there are |8 e ice of the Chie
certain positions against which the Lokayukta o ' : .
cannot hear complaints; these include officers Mlmster.. This a'rtlcle also states that the ministers
and employees of the Rajasthan Legislative hold office gﬁurmg th:?g)_l:asur;of the Gc;\%ernor.
Assembly Secretariat, High Court judges, the mG% ;g?w 'F:Wﬁ @Tﬁﬁwa;gg
Accountant General, Election Commission =t €T a1 164(1) 3 AR ot B P
officials, and judicial officers. QTSI SR 3R iy wyat 1 Frgfs qremsh i wee
TR W sfafs 1973 & SRER iTgh TR IASIUTA ST | ST =& A g 717 & foh w3l Trsauted
AR, faurael, Stem wigE, gum, @ue, e sdes, & el s e g
TR HHARGT o el YeraR & fRhad T IRAT | 19 answer C
&1 ifehT 3 U< T € o7k &I wfiehrgeh fR1shraa et Solution

G GordT| 38 Ierey™ fqumas gftarea & sfdear-
FHAR, I AT h TS, AgEhR, gAE
AN & AfIRRT SR =TRies SifdamrRY e g1
Answer D

Solution

There are several schools for Patwari training in
Rajasthan. These schools are located in Kota,
Alwar, Tonk, Jodhpur, and Sri Ganganagar. At
these schools, Patwaris receive training in
revenue records, Jamabandi, maps, Girdawari,
and land records.

ST H uear) uferon & forg s Thel §1 3 el ahler,
IR, ek, SUQR, TR & fR¥a g1 31 el |
GeaTRal @t rsied Reprs, ST, Ferem, fRare’t ik of-
rfeat e uferor far Simar g1

Answer C

Solution

Shri Jai Narayan Vyas served as Chief Minister
only twice, not three times: first from April 26,
1951, to March 3, 1952, and a second time from
November 1, 1952, to November 12, 1954. He lost
the first Legislative Assembly election in 1952 but
later became Chief Minister again after winning a
by-election from Kishangarh.

off SR @ gt dhad 2 IR @ 9, 3 9R T8
Ugell R 26 30t 1951 & 3 A 1952 3R g&t IR 1
TdeR 1952 F 12 qGsR 1954 Tl & 1952 &1 Ugell
e g1 gR 1Y 9, a1e # fharie @ IugHTE Sfide
fOhR et o

11.
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According to Article 179 of the Constitution, the
Speaker of the Legislative Assembly submits their
resignation to the Deputy Speaker. Similarly, the
Deputy Speaker submits their resignation to the
Speaker. The Speaker can also be removed by a
majority vote of the members of the Legislative
Assembly.

Gfaem & srgede 179 o AR fAumas steger s
SEANhT fAUTGHT & IuTede st Hiudl g | 3H UhR JuTede
STUHT ST 78] hl HiUdT 81 edel ol faum=a &
el g1 IgHd 8 gerar At S ehdT 8|

Answer B

Solution

Laxman Singh holds the record for serving as the
Leader of the Opposition in the Rajasthan
Legislative Assembly four times. He belonged to
the former royal family of Mewar and was
associated with the Congress and, later, the BJP.
Gulabchand Kataria has served as the Leader of
the Opposition three times. Bhairon Singh
Shekhawat served as the Leader of the
Opposition twice and later became Chief Minister
and Vice President. Vasundhara Raje has also
served as the Leader of the Opposition twice.
ST faymgT # IR IR fAuer & Aar @ & Rars
dewuT &g a1 g1 3 AaTg & gd ISURAR & Heifdd o ok
I TUT 1G H HTSTAT § S T8 | [ATedS helRAT i aR
fauer & Aar @ €1 R d@rad <t IR fauer & A1 B
3R a8 # gl ofik SIgufa a1 agesy et off & IR
farger &1 a1 1 &
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12.  Answer B Taradt ST § fEEada agaen &Y R{wRer siRie Agdr
Solution gfafa 3 1977 7 &t o 39 Ifafa 7 wer a1 6 B

13.

14.

Article 157 (Qualifications of the Governor): He
must be a citizen of India and have completed the
age of 35 years.

Article 158 (Conditions of the Governor's office):
He shall not be a member of Parliament or the
State Legislature and shall not hold any office of
profit.

TS 157 ISTUTH I JAdT a8 HRA ol ANTRS 81 3R
35 oy &t 31Mg Y3 R genT |

SITDE 158 IsTUTe i T I8 TS IT Y fAe-HSe Bl
& 7Tg] I 3R ehl3 ATH I UG YRUT Tal |
Answer C

Solution

The 73rd Constitutional Amendment Act of 1992
introduced both mandatory and optional
provisions for Panchayati Raj. Mandatory
provisions include the constitution of the Gram
Sabha, direct elections at all three levels, a five-
year term, the holding of by-elections within six
months, reservation, and the establishment of
State Election Commissions and Finance
Commissions. However, the decision on whether
the election of the Sarpanch should be direct or
indirect was left to the states; this constitutes an
optional provision.

734 dfdem dened 1992 & o IS & forg sifard
3R Cfyen Urae fohg Q| S1fHard UTaerm=it & ITET Sl
TS, A1 TR IR U A1, 5 HIel I R, 6 A18 #
SUYATE, 3TR&TUN, Iy et sma 3R famr sma et
& M &1 AT TR T AT TIeT g AT ST el
g 5T R BIST T 8, U Ufedeh Traem &1

Answer B

Solution

The Ashok Mehta Committee recommended a
two-tier system for Panchayati Raj in 1977. The
committee stated that the three-tier system had
failed and proposed that the Zila Parishad and
Mandal Panchayat should constitute the two
tiers. The Balwant Rai Mehta Committee (1957)
had recommended a three-tier system, which
was subsequently implemented. The G.V.K. Rao
Committee (1985) advocated for strengthening
the Zila Parishad, while the L.M. Singhvi
Committee (1986) recommended granting
constitutional status to Panchayati Raj.

15.

16.

17.

18.
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ERAT ST B 1T & e (et uRwe ik s damad
g TR g 1@y setdd I Agdr gfafa 1957 7 By
gT <t Rk &t off S & foar mam S, 3@
gfafa 1985 = fSem uRug &l ASTgd A &Y 91 what 3R
T gH. [iadt afafa 1986 = damadt It @l ddarfe g=it
& I Rk er

Answer D

Solution

243(ZC) - Non-application of provisions regarding
urban bodies to certain areas

243(ZD) - Committee for district planning

243(2C) - R eprat & gradrl @1 g &e § AT
GiEl]

243(2D) - fSrer atst o forg wfafa

Answer A

Solution

The Ganeshwar civilization is situated on the
banks of the Kantli River in the Sikar district. It is
a Copper Age civilization and is considered a
center of the Copper Age. It was discovered in
1977 by Ratan Chandra Agrawal and Vijay Kumar.
TMOIR oIl i et # ahidelt 7l & fhR fd 81 a8
I Gy § SR 38 dieT g &1 g JT ST gl
TTh! @isT 1977 B aTds Srrarer 3R faerg AR = & oft
Answer A

Solution

Carlyle discovered megalithic sites in 1871-72
that were found in Dausa, Machedi, and
Bharatpur. These are known as 'megalithic burial
sites'.

s 4 1871-72 # Amfafde e @it e & St
3T, ATEET O WRARR # Aed &1 58 ' HeTITwIioe: JAiY
T gl STl 8

Answer D

Solution

The Shivi Janapada was located in the Chittorgarh
and Udaipur region; the Bikaner region was
known as Jangal Desh, and the Alwar and
Bharatpur region as Matsya Desh. The Abu and
Sirohi region was called Arbud Desh, while Jalore
was known as Swarnagiri and Jabalipur.

fAf S RiieTe SR SeaqR &3 7 o7 STivTe 21 sfferk
& Sl gl SITdT AT FcRT 32T TeTaR SR YRAYR & Sl gl
STAT ATl e 327 ATg SR RRIET &7l gl Srar o,
STeiR oht TUIRITR 3fR STeTfelqR Shgl SITdT T
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19. Answer D 21.  Answer A
Solution Solution
Dhumraj was the progenitor of the Paramara Sh||uka, d ruler Of the MandOI’e branch Of the
dynasty of Abu. The kingdom of the Paramara Pratiharas, v.vrested'the chhatraT (r9ya| parasol)
ruler Dharanivaraha was known as 'Navakoti frgm Devraj ?hatt" the Bhati king of Vvalla
Marwar'. Lahini Devi, the daughter of the (Jaisalmer). Th.IS event' dates'back to the. 8th
) century and is mentioned in the Ghatiyala
Paramara ruler Dhandhuk, had the Saraswati : L .

' ' o inscription. Shiluka was a powerful ruler of the
Baori (stepwell) in Vasantgarh (Sirohi) renovated; Pratihara dynasty who had established Mandore
this is mentioned in the Vasantgarh inscription. as his capital.

MY & URHR 9L T ATRYIY RIS AT TRAR AR TfeRt Y HSR amRar & ek Lfiefe 3 gt (FTemR) &

eRUMERTE T AT Fahldl ARETS gl STdT ATl WRAR AIE ST RS 9L @ TR B B [T ATl I g

T ¢¢h <hl S lTfesT adt A siaTe (RRIgY) & Twadt 8t 2rared] <ht g | afe e fAeTeRa § 39 T &1 Ieid g |

a1 SHufgR seamar o7l ST RIdea & g9ehr it UfdgR a3 a1 RharTelt A AT e 78R &t

IeorE B ST ASTYTT ST AT

20. Answer D 22. Answer B

Solution Solution )

Surat Singh (1787-1828), the ruler of Bikaner, A, treaty was concluded between Maha.wana Jai
) ) ] Singh of Mewar and Aurangzeb in 1681.

gave the Karni Mata Temple in Deshnok its . ;

- ' Aurangzeb had imposed the Jizya tax on Mewar.
current magpnificent form; the terr.wpleé dc?me In exchange for the Jizya, Maharana Jai Singh
and marble work were executed during his reign. ceded three parganas—Pur, Mandal, and
Rai Singh (1571-1611), a prominent Mansabdar of Badnor—to Aurangzeb.

Akbar and the ruler of Bikaner, was himself a HITE AERIUT SARIE 3R SfToie & o9 1681 & 4y g8
great scholar. He wrote a commentary titled oft| SRTTSIT A Aare R ST e AT o7 SIS & a5t
"Balbodhini" on the astrological text "Jyotish HERIUN STYfEg = SIS ol R, Aisel 3R §&-k & oft
Ratnamala,"” designed to explain astrology to T feg 2
children. 23. Answer B
Karn Singh (1631-1669), the ruler of Bikaner, was Solution

" i The Chhatri of Patta is located near Rampol, not
known as "Jangaldhar Badshah." He was also a ) ] ] o

. . ) Surajpol. The Tulja Bhavani Temple is situated at

scholar and authored a treatise titled "Sahitya . . .

. e Surajpol. Patta and Jaimal defended Chittor
Kalpadrum" (also referred to as "Sahitya Ratna during Akbar's invasion.
Drum™ in some books). TRl Y el TSIl UR T ifed el & T R 21
diprR & e A &g (1787-1828) 7 e f¥a RSOt TR et Tt 5% &1 U=t 3R SRmet 3 areher
R0l HTAT HR el adHT e Ty fem ol HidR @1 Tfae & SMhATT & THY RI<itg Y zem & oY
3R GITHRAR T & 3761 oh hlel H gaTT| 24.  Answer C
37cheR & UHE A-FEER 3R sterrR emdes 3 &g (1571- Solution

1611) @d 92 fagm 91 S safaw gy "saifaw
A" R "IrAGA" AmHes St fordt oft, St s=af &t
Sy T & g ot

dfrrr e Fof &g (1631-1669) &t "SITAR
qreMg" hel STrar a1l & off g 9 ok I Tt
HAgH" THE UY K T H offl g fharet 7 3@
"arfged T g oft forar fAetar 1
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Jai Singh, the ruler of Alwar, declared Hindi the
official language of Alwar in the 1920s. He banned
child marriage and mismatched marriages in
1909. He commissioned the construction of the
Sariska Palace, which is now located within the
Sariska Tiger Reserve. However, he participated
only in the First Round Table Conference (1930)
and not in the Second Round Table Conference
(1931).
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25,

26.

3T oh QMM SATE = 1920 o &2k | gl ol 3Tefar
&t T GifSa foRaT ol I 1909 # a1t faarg sk
3R faarg W Ak s oY | I Rt Agt a1 fAmfor
LT AT ST 31 GiEnt <R Rerd # g1 dfha s=gia
Fhae UUH Mers T 1930 | 9T foram o1, R
TierasT g9ier 1931 7 701

Answer B

Solution

Akbar appointed Bhagwant Das of Amer as the
Subahdar of Punjab, not Bihar.

3R = SR & WEAAGIY I SR I Tl fceh doTTd I
YR ST AT

Answer A

Solution

Roberts and Tatya
Tope on the banks
of the Kothari River
in Bhilwara district,
in which Tatya Tope
was defeated.

Battle of

August,

Rakmgarh | 1858

This clash with
British forces
occurred just after
the Battle of Kuada
during Tatya Tope's
visit to Rajasthan.

Exact
date

Event/War Description

Battle of
Bithoda

September
8, 1857

It was fought
between Thakur
Kushal Singh of
Auwa and the
combined forces of
the British Army and
Jodhpur State, in
which the
revolutionaries won.

It is also known as
the 'Black and White
War' . In this, the
revolutionaries
defeated the army of
AGG Patrick
Lawrence and
beheaded the
Political Agent Mock
Mason and hanged
him on the Auwa
Fort.

Battle of
Chelawas

September
18, 1857

Battle of | January 20,
Auwa 1858

The British army
under the leadership
of Colonel Holmes
took control of the
fort of Auwa after a
fierce battle.

Battle of August 9,
Kuada 1858

A battle took place
between the army of
British General

e [ g5 géa | fRAaror
faf
fRutesrwrgg |8 JTHdT & BTG FATA g
(Battle of deR, | ofiR fafeer 91 qom stragR
Bithoda) 1857 | ISu Y TGh O o &
shifderTRAT &t Sfid g3
AAEE FT g | 18 T "RIA-TTRI T Gg' oft
(Battle of fder, |FeTSdrs, 399
Chelawas 1857 | wrifaestiRal = €SS,
O AT &t J=1 At
T 3R Uifelfeshal Toie
Hich AE o R dhTeah?
JTHdT o fohel TR TIeehT
T el
AFATHGE | 20 el gIF h Aqged H
(Battle of SEe, | fafesr @7 3 Wt dud &
Auwa) 1858 | 9T 3THaT & fohed TR
fAdaor e forar e
FSTIH GG |9 Hierarer foiet A stort 7él
(Battle of T, | o fpaR fafesr SwRat
Kuada) 1858 | JadH 3R drar i hr
91 & ff= gg gom, Forad
1T <Y Y RIS g5
THHIG PTG | O, | 1T Y i STy g
(Battle of 1858 | o 3R fafesr d=mart &
Rakmgarh) 1Y Ig THIT FHIATST h
g5 & 8o a1¢ ufed gar
o
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27.  Answer C &I getmHuEd (Bundi): 1931 (ehTf=ielrer gRT ¥A1fUd)
Solution flep R usHUse (Bikaner): 1936 (H9RM d® gRT
Manikyalal Verma established the Khandlai 1)

28.

29.

30.

Ashram in Sagwara (Dungarpur) in 1934 for the
education of the Bhil community. Manikyalal
Verma was a renowned freedom fighter and
social reformer from Rajasthan. He founded this
ashram to spread education and awareness
among the Bhils.

offeT fRrer o foIg Wieelrs e &Y <o Arfverretrel @t
3 1934 # grrarel (FRQR) | ot ot Jforerserrer aaf
ST oh Ui WoaidT ST 3R THST gURe &1 g
ofterf & U8 SR SIPReahdT el & folg 39 3mem &6
YT i ot

Answer A

Solution

The Lasodia movement was initiated by Saint
Mavji. He was renowned for his efforts towards
social reform among the Bhil communities of
Mewar, Vagad, and the surrounding regions. He
preached to the Bhils, urging them to abandon
substance abuse, superstition, and social evils.
He was born in Dungarpur.

ST eI vt FAuTa dd Ageit = fhar 11 3 Aars,
TS 3R U o &A1 & Hiedl & TSI gUR o forg ufdig
g g el J e, siufayr ok amfSie Hifaat ot
Bl T U fAT| ITehT ST+ FIRYR A g3 T
Answer A

Solution

Mewar = Narayani Devi

Bharatpur = Dharmavati

Bikaner = Rukma Devi

Marwar = Suraj Devi

Aare > ARoft

WRATR > e}

firR > FopmT

ARATS = X &t

Answer D

Solution

Bundi Prajamandal (Bundi): 1931 (established by
Kantilal)

Bikaner Prajamandal (Bikaner): 1936 (established
by Magharam Vaidya)

Banswara Prajamandal (Banswara): 1943
(established by Bhupendra Nath Trivedi)
Jhalawar  Prajamandal (Jhalawar): 1946

(established by Mangilal Bhavya)

31.

32.
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I aTST USTHUSH (Banswara): 1943 (sfiw a1y fadt
g7 wTRq)

FATATATS USHUsd (Jhalawar): 1946 (\iftere s grr
TTfOd)

Answer B

Solution

Statement A is true: due to British pressure, the
Mewar administration reached an agreement
regarding the Bijolia movement in 1922, and
several demands of the farmers were accepted
under this agreement. Reason R is also true: the
Jagirdar of Bijolia refused to abide by the spirit of
the 1922 agreement and resumed harassing the
farmers. However, Reason R is not the correct
explanation for Statement A; they are distinct
events. Therefore, both A and R are correct, butR
does not explain A.

FYT A 9 ¢ b fifeer gama o SRoT #are g = 1922
# fasiferar st & gwghar far ami 5@ @i &
fehml <l g AT A oft 78 offl BRUT R oft T g fh
forsTiferar & SRER 3 1922 & gHgfa & e &t A
Y 3ThR R T 3R fRaTHT el fth & TR AT [F R
fear| Ak wROT R, we A Y T e T8 8, oAt
STAT-3TeTT TeAT g1 3y A SRR &I gt g R R, A
! e 8l 81

Answer C

Solution

A farmers' meeting was organized at Dabi in
Bundi district in 1923. Nanak Bhil was hoisting the
flag at this gathering. On the orders of Bundi
Superintendent of Police Ikram Hussain, he was
shot, resulting in his martyrdom. This incident is
known as the Dabi massacre.

1923 # §&Y et & et A fha G971 ot St o
T ATI 39 9T § A e ger wew @ 31 g gfow
arefteten gaT g8 & SR § I WR el Terd E o
e it IS 81 T 38 STl GATHIS gl STl 3
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33.  Answer A gTaTt # Qifd 3R AT I9TU WG oh A1 UR AGTETet
Solution fsits chl oA 1835 # i 71 ot | g&ehT P g &

34,

35.

The fourth phase of the integration of Rajasthan
took place on March 30, 1949. During this phase,
the princely states of Jaipur, Jodhpur, Bikaner,
and Jaisalmer were merged to form 'Brihad
Rajasthan' (Greater Rajasthan). Jaipur was
designated as its capital, and Maharaja Man
Singh II was appointed as the Rajpramukh.
STRAT ehtenvoT ST Iqef a=oT 30 A 1949 et g3 T
3} TROT # SR, SR, diemr ofR Sermr Rargat o
frera gam ok Jga T a1 fAwfoT g sHehT TsTeTET
SR TS TS | HRTSTT AFRIE fdia st IsToea s=man
T ATl

Answer B

Solution

First Phase - Matsya Union (18 March 1948) -
Alwar

Second Phase - Rajasthan Union (25 March 1948)
- Kota

Third Phase - United Rajasthan (18 April 1948) -
Udaipur

Fourth Phase - Greater Rajasthan (30 March 1949)
- Jaipur

Fifth Phase - United Greater Rajasthan (15 May
1949)

Sixth Phase - Rajasthan Union (26 January 1950)
Seventh Phase - Present-day Rajasthan (1
November 1956)

TUH TR0T - Al T (18 A 1948) - 3feTer

GERT TR - I[STRYT 69 (25 A1 1948) - ahlel

TERT TR0T - TYh ISR (18 M 1948) - I&qYR
T TROT - gga ISRAM (30 AT, 1949) - TR

TigdT °R0T - TYh g84 AT (15 A5, 1949

BT TR - ST Y (26 STa, 1950)

gTdat TROT - AT ST (1 Ta=R 1956)

Answer D

Solution

The Shekhawati Brigade was established in 1835
with the aim of maintaining peace and order in
the Shekhawati region. Its headquarters was
located in Jhunjhunu. While the British justified
the brigade's necessity by citing the presence of
bandits and robbers in the area, its actual
objective was to control trade
Shekhawati and expand British influence in
Rajputana. It was the first brigade of British India.

routes in

36.

37.

38.

-1 8-
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@1 T A1 ST A gl o foh ararét 7 S R R €
gqfery 2Mifd & forg forts SRt § AfchT 3T Srelt IeT
AETATES o ATATRE ART UR =07 AT 3R T &
ISt g serT 971 Ig fafesr YRa fi ugett fomts ot
Answer A

Solution

During the Revolt of 1857, most rulers of
Rajasthan assisted the British. Maharaja Sardar
Singh of Bikaner provided the most significant aid
to the British and personally traveled as far as
Punjab. Takht Singh of Jodhpur and Ram Singh II
of Jaipur also supplied troops and funds to the
British. However, Maharao Ram Singh of Bundi
did not assist the British during the revolt and
remained neutral.

1857 & faslg # ISTeAT & HATRI een! = STl
Heg i ot SerR & AER™T GGeR &g 3 Sisl o gad
31fdren Agg i 3R G U des TY| YR & a&d &g
3R SR o IHRiE fgcfta = oft ST &l 4 iR o= e
AT S8 & WERTE WIiE 3 1857 & fagie § sile &
I TEIIaT el A 3R Fe I W

Answer A

Solution

Rawal Shiv Singh of Samod sided with the rebels.
He expressed loyalty to the Mughal Emperor and
offered a nazar (tribute). However, Maharaja Ram
Singh II of Jaipur rejected his proposal to align
with the Mughal Emperor.

G o e Aaeg = feifeat @ uet foramn Ia= qiret
GRS o Ufcl ST ek dhl a1 AR He &6l | U SR &
HERTST IARE g A Ieht 7reT sreang & ufa A &
gTd i iR e fea

Answeer B

Solution

Major Shaitan Singh, renowned as the 'Hero of
Banasur', was born on September 1, 1924, in the
village of Banasur in the Phalodi district (formerly
Jodhpur). He initially enlisted in the Jodhpur State
Forces. Following the merger of the Jodhpur
princely state with India, he was transferred to
the Kumaon Regiment. On November 17, 1962,
when China attacked the Chushul post in the
Ladakh region, the responsibility for defending
the post rested with Major Shaitan Singh's
'Charlie Company'. He was martyred while
fighting there on November 18, 1962. Notably, he
was posthumously awarded the Param Vir
Chakra.
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39.

'ITUTRR T [Meta’ o A & foeard AR Aa &g o1 574
1 =R, 1924 &t weltdl St (gd STergR) o STomgR i
H goTI & STqR Ieg 91 H ol g1 STergR Ramd & wRa
# foera & 918 38 IS fSiAe # WAaRa & fear mam
17 =R, 1962 @t 519 9 3 dAgra & Sl I Fehl TR
TeRUT foRaT, 39 T 39 et Fi &1 Fi et AsR
AAFIRIE Y "TReN HEO TR Y| Tgf ASd §U 18 TawR,
1962 ot EIG 8t T | ATaed g fh 3¢ AU IRAdR
Teh § T fomar T

Answer A
Solution
Rajasthan Seva Sangh, Wardha (1919 AD): In
1919, Vijay Singh 'Pathik’, Ramnarayan

Chaudhary, and Haribhai Kinkar met Gandhiji in
Wardha. Inspired by Gandhiji, the 'Rajasthan
Seva Sangh' was established in Wardha in 1919.
Its objective was to foster cordial relations
between the jagirdars (feudal lords) and their
subjects. The members were guided by the
motto: "I shall never waver from my duty out of
fear for my life; the work shall endure, whether
my life remains or not." In October 1920, the
Rajasthan Seva Sangh was relocated from
Wardha to Ajmer. Its aim was to provide
momentum to the ongoing movements within
the princely states of Rajasthan. This organization
played a pivotal role in spreading political
consciousness across Rajasthan. Through this
Sangh, the weekly newspaper 'Rajasthan Kesari'
was published from Wardha, followed later by the
publication of 'Navin Rajasthan' from Ajmer.
ISR et Iy, guf (1919 §.) : 1919 . # fasafds’
afdes, IAARTGOT et 3R R fohare quf A et S &
firet| wiiefisht @ e oo & whereaey quf § 1919 §. 4
ST TaT T’ chl TATYAT chl AT | THRT I SIFRGR]
JUT IThT TSt A IRER AAt-Heiy Wiftd 1 911 39
T Gl AT oT- 'S & @It § e ¥ A gE H,
I 3§ SITQT, ST 3@ A Ip | STaRER, 1920 H ST dat
Y ot gui & WHIART dR AR | wWifuq fhar
IGHT I IS Gl RAMIdT & o= aret S=areT et
T 37 AT1 37 Y & ATEHH § AR A AT ifcen da-T
T TR §3T| 39 Y gRT 4T § 'ITAT Hal' dredigen
SR 97 H TR T 'l ST UhTiRId foham |

40.

41.

42.
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Answer D

olution

Marwar Seva Sangh, Jodhpur - It was established
in Jodhpur in 1920 AD by Jai Narayan Vyas and
Chandmal Surana. Durga Shankar served as its
president, while Prayag Raj Bhandari was the
secretary. Its members included Jai Narayan Vyas,
Bhanwarlal Sarraf, Kanmal, and Girdhari Lal,
among others. Its objective was to foster political
awareness among the people of Marwar and to
oppose the arbitrary and unjust actions of state
officials.

HRATS a1 I, SR - 1920 3. F SergR H SHh WroT
SRV STH U AiGHe GRIUT GRT 6l T8 | §9% T8l
iR auT #3fl TR YUSKt 91 SIARU &9,
FeRATe TRIh, HIAA g TRYUR oATel 371 39k T |
TR I2 2T ARATS I FdT | ST {deh IAJf Id=~T AT
JorT Irsarteentiat i AEET g sarget afafafdat @
IEREETSIE

Answer A

Solution

<

Given: Porosity; n=—=50%=0.5

<

Degree of saturation; S= % =90%=0.9

To find, n, = percentage air void

S+ac=1

ac = Air content

ac=1-S=1-0.9

=0.1=10%

Na =N % ac

=0.5x0.1=0.05=5%

Na= 5%

Answer C

Solution

According to the commonly used IS soil
classification system, soil particles are classified
based on their particle size.

For clay, the particle size is:

d <0.002

Therefore, the maximum particle size of clay is
taken as : 0.002

Particles larger than 0.002 mm generally enter
the silt-size range.

gHE=Id: Wgeh 1S Soil Classification System & IaR
gt ol 39k HUN o IMTHR (Particle Size) & YR W
Fiffepd fomam STrar 81

Clay (5f<¥<hT) & T T HTRR Bl &:

d <0.002 mm

37a: Clay particle @7 Sifdrd® 3mehR 0.002 mm dHT
ST 8:

0.002 mm @ g8 T g=IG: Silt (711g) Y goft & sma
gl
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43. Answer D 46. AnswerD
Solution Solution
Void ratio = ~oumeor VOl.dS - R Liquidity index = W, =Wy
Volumeofsolids Vg W, -W,
Porosity = Volumeof voids W If natural water content, w, <wp (Plastic limit)
Total volume v then liquidity index have negative value.
Degree of saturation = VOlumeOfwa.ter Wh <wp represents semisolid state and stiff.
Volume of voids 47.  Answer C
— &xloO Solution
Yy Let volume of voids = Vy
Water content = M =ﬂ Volume of soil solids = Vs
Weightofsolids W, Volume of soil =V
44. ;‘\nlsv;/'er D Given: Wy =Vs
olution
Given: Liquid limit; W. = 65% V_\\/;/+VS_2VV_2VS
Plastic limit; We = 30% e=—-=1
Shrinkage limit; Ws = 25% Vs
Liquidity index of soil n:&: W _ W
LW, 8530 1v V, +V, 2V,
w,—w, 65-30 —2-05
45.  Answer B 2
Solution 48. Answer A
Solution

Porosity n is the ratio of the volume of voids to
the total volume of soil mass:

n= \\// x100 It is also related to void ratio e as:

e

n=—

1+e
A compact sand has its particles packed closely
together. Therefore, it has comparatively smaller
void spaces and hence a lower void ratio and
porosity.
Loose sand contains more void space, while soft
clay—particularly organic soft clay—generally
has a relatively high void ratio and porosity.
Therefore, the least percentage porosity among
the given samples is found in compact sand.
Porosity n gt # Iufedd Rk Tl & smaa+ (Volume
of Voids) 3R &t & et 3mad+ (Total Volume) &

VV

AU 8 n= 5 %100

Void ratio % ®q&: n=—°_
1l+e

Compact Sand (F9+ 3d) # A€t & T Gep-gaR & Afdeh
fAe SR g T & =rafdd ga &1 3ufeg 377 void
spaces %A gid & 3R IRUAEa® porosity +ft & gid!
gl

29 faudid, loose sand # voids 31fdes gid € 9T soft
clay 3R organic soft clay & 9™™ia: void ratio Td
porosity 31fa gidt 81
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Void ratio e is defined as the ratio of the volume

of voids to the volume of solids: e = 2]]

S

where:

Vy = Volume of voids

Vs = Volume of solids

Organic clays generally have a very loose and
highly porous soil structure. Organic matter also
has a high capacity to retain water, resulting in a
very high void ratio. The general comparison is:

>e >e

eorganic clay soft clay stiff clay

Loose sand can also have significant voids, but its
void ratio is generally lower than that of highly
organic clay.

Therefore, the highest void ratio among the given
options occurs in: Organic clays

Void Ratio e, R<h i & 3maa+ (Volume of Voids)
3R 319 T & I (Volume of Solids) &T $iUTd 8:

e =

\%

S

Organic Clay (Sifae Rt fgh) &t T Im=a:
Jgd dlelt gd aifdad porous gl 81 389 organic
matter @7 water-holding capacity 31f9% g+ &
HROT void spaces it 31fde gid 81

3gfeiu 39ahT Void Ratio Tad 31fdeh giar 81
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49. Answer C 52.  Answer A
Solution Solution
Void ratio, Bulk density, y :(G+Sej
n ! l+e )"
e=— Gy
1-n Dry density, y, = —¥
e, n, (I-ny) l+e
e, (1-n,) n, (For dry condition S =0)
04 (1-06) 4 Saturated density,
“(1-04) 06 9 . :(GHXEJY
50 A A sat 1+e w
. nswer
. (For saturated soil S=1)
Solution _
Submerged density,
Given: Percentage air void; na =30% = 0.3 Yor =Y =

. _ sub — [sat w
Porosity; n=0.4 (Gre
To find, air content; ac =? T 1ge )T T Yw
Na=Nxac G-1
03=04xac 2(1+eij
a, :%:0.75 53.  AnswerD

0.4 Solution
51.  AnswerD If the product of rock weathering are still located
Solution at the place where they originate, they are called
Dry density ( pq) is the ratio of the mass of soil residual soil.
solids to the total volume of soil: If the soil has been deposited at a place away
M from the point of its origin, it is called as
Pa = Vv transported soil.
It is also related to void ratio as: p, = Cupy N | et et A ol At Rl oTve &
i & orel 3 st off, ot 9% " XRrgarer Wiget' (Srafve ) whgt
Thus, for soils having comparable specific gravity, ST & |
lower void ratio means higher dry density. Wﬁ@&qﬂmﬁaﬁwﬁvg Sl gﬁmmm
Dense sand has closely packed particles and a g aelt 8, At 58 ‘i wiee' (Rerafa ) e
. , , . ST 81
relatively low void ratio. Therefore, it generally
has a higher dry density than organic cla >4 Answer A
e Y / J Y Solution
bentonite, and stiff clay. ) . . . . .

] ) ) For very fine-grained soil, ordinary sieve analysis
Or.ganlc-clay and bentonite genera!ly have high is not suitable because the particles are too small
void .r?tlos and consequently relatively low dry to be accurately separated using sieves.
densities. When nearly all the soil particles pass through the
Hence, Dense Sand has the highest dry density 75-micron IS sieve i.e 75um = 0.075mm
Dry Density ( pa), gt 3 ster ot & gezem ofk fagh & the finer fraction is analyzed by wet
el T T U &: p, :% analysis/sedimentation methods, such as

Void ratio & T 3T T &: p, = (i’spw
+e

3rgfad IMIa: Void Ratio @A g W Dry Density
3R gt 81

Dense Sand (H9+ ¥d) ® T 9gd UT9-UH AR gid
&, 3afeg void spaces &4 gid 8 8k dry density 3ifd®
giell &1

-0 11 -
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hydrometer analysis.

Therefore, 0.075 mm

Jgd Ao Mgl & @l & fog I Sieve Analysis
IUGh TEl gIdT, FIfh HUT T ATHR Jgd SteT giar &1
e @ et At & &1 75 micron IS sieve ¥ TR
Sd 8, a9 fine particles @1 fasewor Wet Analysis /

Sedimentation Analysis gRT fhar ST 81
75um = 0.075mm
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55.  Answer A 59.  Answer D
Solution Solution
38.2-20.5
ke 0.£5x103 (1.1)2) N/m’
v, =16.63kN /m’
56. AnswerC
Solution S P L
Given: As the water content decreases the consistency
Dry unit weight (ys) = 18000 N/m? of soil changes from liquid limit (L) to plastic limit
Specific gravity (G) = 2.65 (P) and then shrinkage limit (S).
Unit weight of water (y) 9810 N/m? So, correct order will be L,P,S.
yd:% Here, e Void ratio @@@@qﬁaﬁwmﬁ?ﬁ%ﬁﬁéﬁm%ﬁg
ffie (L) & wifeee faiffe (P) SR iR foidhst faife (S)
18000 :2'65+i81() ¥ §&eT STt 5
e=0.444 Feferg, el A L, P, S F
60. Answer D
Also, Degree of saturation (S) == wxG Solution
Sxe 1x0.444 © The Pycnometer method is a standard method
G T 265 =0.167~0.17 for determining the water content of soils, but it
57.  Answer C has an important limitation: it is suitable only for
Solution coarse-grained soils (i.e., soils in which a
In soil mechanics, when a load is applied on the substantial proportion — generally more than
ground surface, it produces an increase in vertical about 10-12% — is retained on a 4.75 mm sieve,
stress within the soil mass. such as sands and gravels).
An isobar (also called a pressure bulb contour) is The method is based on determining the specific
aline joining all points within the soil mass having gravity of soil solids (G), using the pycnometer (a
the same vertical stress intensity, generally the glass jar with a conical brass cap and small
same increase in vertical stress (Ac,) . orifice) filled with soil and water, and relating the
Thus, along an isobar: Ao, = constant Therefore, mass of soil, water, and the specific gravity to
all points on an isobar have the same vertical back-calculate water content.
stress. For this calculation to be accurate, the specific
Soil Mechanics & Sia ST &l 9ag IR YR TR STram gravity of solids must be known accurately and
g, dt [t & 3ieR Vertical Stress # gfg gl &1 should be fairly uniform, which works reliably for
Isobar gg @1 g St fAgt & 3iex 371 9+t feigarl ot Sited! granular/coarse-grained soils.
& STl Seafer ufdead it dgar g9 gidl g1 For fine-grained soils (silts and clays), this
39id: Ao, = constant 38feiq Isobar U= f¥d gt figait method becomes unreliable because of issues
W Vertical Stress I gidT 81 like entrapped air bubbles that are difficult to
58. AnswerD remove from fine soil-water mixtures, and
Solution because of the significant role  of
Uniformity coefficient, adsorbed/bound water in fine soils, which affects
c Do _08_ the specific gravity relationship used in the
© D, 01 calculation.
Coefficient of curvature, feitex fafd (Pycnometer method) Tt Y Siet sier
D3, (03) (water content) ITd & &l Teh A A 8, Afh

=1.125

" DgD, 08x01
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39! Yoh Heayul HHT 8: U had WcI-hiOIhHd
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(coarse-grained) Harsit & folg Iug=h & (ATt T Fgard
S yaf srquTd — TmT=Ia: ST 10-12% @ Sifde
— 4.75 mm B! U T ST g, I 3d 3R For) |

gg fafd ger st & fafre e (specific gravity, G) &t
1 A W ARG 8, s fUeidier (eamer dida
TR IR BI % are S &l SIR) &l 7a1 3R art &
W, 7aT R U & gegr a1 fAfe 7o & day ¢
STeT 3721 Rl ITUTT Y ST &

39 TUMT & Gk g1 & g, 3Gt a1 fRafie v aéiew
U § A9 g1 T1eY 3R hrhl Tehge giHT =iy, Sit
THER /Xe-Hovdm Fars & g fyada & @ am
FAT 8l

geH-wivema Jerelt (R ok fAgh) & forg, gg fafy
st g STl 2, i T gar-orer sl @
&1 & Al Bt BT HfdA giar 8, 3R gew waref 7
IrfAnfia/dfda Si& (adsorbed/bound water) i
YUl JfeRT o RO, S TUHT & I<h fafre 1o ey
I goTfad et &

Answer A

Solution

Friction Ratio of Soil

It is a term used in Cone Penetration Testing
(CPT) of soils. The Friction Ratio Rt is the ratio of
sleeve friction to cone resistance, expressed as a
percentage.

Friction ratio of soils is closely related to the mean
size of the soil particles. As the mean size of soil
increases, the sleeve friction increases because
gives against
penetration. Consequently, the friction ratio also

the soil more resistance
increases.

Hence, the friction ratio will also follow the same
increasing order.

At a1 fthare et (Friction Ratio)

gg Ot f e 9AdM RET (CPT) & 3%aHTe gie arelt
Uah 15 g | foharer 393 (Rf), whta fohaem ik s S
T T giaT 8, Ford ufdera & w9 F fezarar sirar 81
gt a1 fihae A, AT & ol & 3fid SR 9 T
9 S[ST gidT g1 S9-3 fAgt & hull o1 S a SRR FgdT
2, wha foharer oft Irgar & aifs At 92 (SieR gam)
& fEaeTh sl ASRT St 81 Fdisrdq, fThaem 3-at ot
¢ ST 8l

3qfery, fharsr =4t off S Sgd shA T U S|
Friction Ratio for Different Soil Types

62.

63.
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No. | Sail Type Friction Ratio

Coarse sand with gravel

% — (o)
through fine sand 1.2% - 1.6%

Silty sand 1.6% - 2.2%

Silty sandy clayey soils 2.2% -3.2%

Clay and loam, and loam

. 3.2% -4.1%
soils

v b~ (WIN

Clay 4.1% - 7.0%

6 Peat > 7%

Answer D

Solution

At liquid limit,

Volumetric shrinkage = u
d

050= " Va

d
Vi-=1.5Vyq
Given, volume at liquid limit (V.) =1 ml
Dry volume (Vqg) = 11—5 =0.667 ml
Answer A
Solution
The Flow Index (If) is obtained from the flow
curve plotted during the Casagrande liquid limit
test — a graph of water content (w) on the y-axis
(arithmetic scale) versus log;, of the number of
blows (N) on the x-axis. Flow index is defined as
the slope of this flow curve:
W, —W,

N
log,, (Nj}

where w; and w, are water contents
corresponding to N; and N, number of blows
(taken from two points on the flow curve, which
is approximately a straight line).

Physical significance:

The flow index represents the slope of the flow
curve, i.e., it indicates the rate at which the soil
loses shear strength as its water content
increases.

A higher flow index means a small increase in
water content causes a large drop in the number
of blows required (i.e., a large loss of shear
strength) — the soil is more sensitive to moisture
changes.

A lower flow index means the soil's shear
strength changes more gradually with water
content.

I =
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64.

UaTg gaehich (Flow Index, Ir) hETIRS dvel AT uteron
(Casagrande liquid limit test) & &R wife fehg 7Y
uarg ash (flow curve) & UT 8IdT 8 — I8 y-3181 R STl
32T (W) (=T A9 WR) 3R x-3781 IR UgRI i Tzt (N)
&F log,, & & T STTerE 8|

_w2

UdTg Yachich To: I =Wl—N ST8f wy 3R w, ShAST:
log [Zj
10 Nl

N, 3R N, U8RI el ST o &Y ST 3127 § (Va1 ash
R & foigett @ forar ma, St e g Heft 3@ gidt 8)|
Wifieh Aga: UdTg Yadhich UdTg dsh ol &1t (slope) &t
ST 8, T Tg AT ¢ foh STeT il dg R HaT Siusyur
21wk (shear strength) faha=t &R & @it 81

3T UaTg gadhich ol A & o STt ofr 7 St ff gfg @
ITaRTH TR hl T § Frst fRrae o1t & (ari sro=egor
afth # ISt g1) — 7ar T uRad=l & ufa sifdes
Gaeasfe gidt 81

A UdTE adhich 1 A g foh 7a1 i srqwsuor afh S
3ie1 & Try Sifdes ofiR-efR Fget 81

Answer D

Solution

Dso =1 mm, Dy = 0.5 mm, D1g = 0.08 mm

The grain size distribution of the backfill material
is an important factor that controls the rate of
densification

Brown (1997) has defined a quantity called the
suitability number for rating backfill as

SN:1.7J 3 >+ 3 nk ! S

(Ds) (D) (D)

Where, Dso, D2g and D1g are the diameters (in mm)
through which respectively 50, 20, 10% of the
material passes.

3 1 1
S, =17, |—+ +
N 12 05° 0.08

=21.7=22

Dso =1 mm, D2 =0.5mm, D1 =0.08 mm
Jehfthel AARTA & Tl o AT hl ST Teh STt
ez g St SRAMhhA fi &R Y gt =T 81
13 (1997) 7 dehfther &t e & forg 'gefaferdt Fer’ am
& T AT &Y 39 ag uRWTNd fohar &:
SN:1.7J 32+ 12+ 12

(Ds)" (D) (Do)
23|3\:st0, Dzoaﬁ? Dm@ra:nﬁ(mm ﬁ)gﬁqﬁﬁﬁqﬂl 50%,
20% 3R 10% Gt TorRd 81

3 1 1

S =172 +—+—=217=22
N le 0.5 0.08

65.

66.

67.

68.
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Answer D

Solution

Geophysical surveys determine stratification of
soil and rocks by making use of difference in the
physical properties like seismic wave velocity,
electrical conductivity, Magnetism, elastic moduli
and density of geological formations in the area.
S fthSrener T, getreh | Hisle rataiisiee dea-mel &
“iifireh TUR— Rk g it Y Y, e =rereha,
Y, 3aTeeh Alegall 3R gFa—H 3R dT WA
e G SR =TT St uRat b ga e &

Answer B

Solution

Given: Specific gravity (Gs) = 2.65

Void ratio (e) = 0.6

Unit weight of water = 9.81 KN/m?3

Now,

Gy,

Dry unit weight (v,) =
1+e

(2.65x9.81)
(1+0.6)

=16.25kN /m’

Answer A
Solution

Percent Compaction or Relative Compaction is
defined as the ratio of the dry unit weight
achieved in the field to the maximum dry unit
weight obtained from a laboratory compaction
test, expressed as a percentage.

gfasra s a1 Relfea wirdas™ @t hiee # Ui g1
g d¢ 3R AaReT hiFdeM ¢ T UTe Hfdehad g5
gfie 3¢ % U & ®U F uReia frar o 3, B
uferd # ek fhar ST g1

Percent Compaction = atan_ q09
Y d(maxlab)

Answer A

Solution

Kaolinite mineral generally has hexagonal shape
in plan, with side of hexagon between 0.5 to 1.0
M. The thickness of the mineral is about 0.05 p.
Montmorillonite have lateral dimensions of 0.1 p
to 0.5p and thickness of 0.001u to 0.005p.

Illite mineral has same lateral dimensions as that
of montmorillonite i.e. 0.1p to 0.5p and thickness
of 0.005p to 0.05p.

Hence, the increasing order of their grain size is-
Montmorillonite < Illite < kaolinite
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69.

70.

FraffeTge ARa &1 MpR W dR W gemiHd
(weentoft) gtar &, fSrereht ogst 0.5 & 1.0 p & St gt &1
39 fBeRa &t Hierd @ 0.05 p gidt 81 AfeAifRege
T Aexel STgHA (TeE-aars) 0.1 u &/ 0.5 p 3R Aers
0.001 p & 0.005 pi gt &1

goTTge AR ol Sexel STEARM Hi-eHIReATSe SIaT &l giar
g gt 0.1 p & 0.5 p, 3R Aters 0.005 p ¥ 0.05 p it
gl

3oy, 9% O TS (U & SMHAR) HT Tgal i 39
UohR g- AICAIRGATSE < SATSE < IRl

Answer B

Solution

The critical state of soil is a unique condition in
soil mechanics where the soil continues to
deform (shear) without any change in its volume,
mean effective stress, or shear stress, essentially
flowing like a frictional fluid at its failure limit.
Key Characteristics:

Constant volume

Constant stresses

Constant void ratio

Frictional flow

et &t ol W' (critical state) Qiger Achi-a=T !
U SR fRfa g, fSad A8 sro= smaas (volume),
3 gd g9t 991 (mean effective stress) a1 hazt
a1a (shear stress) & foAT fhall S€etTa & S7UAT 3THR
Feerd! (frR gidt) @<t 8; 3/ H, Sru-t fatherdr <ht <ftaT
(failure limit) ™ ag wyor aret d=er uerdf (frictional
fluid) &Y a8 &<t &1

7 fasivany:

fRR smad=

R T

@R arge At (void ratio)

gYuT g1etT Tag (frictional flow)

Answer C

Solution

Ultimate bearing capacity: Maximum pressure
which a foundation soil can withstand without the
occurrence of shear failure.

Gross beaing capacity: The bearing capacity
inclusive of the pressure exerted by the weight of
the foundation.

Net bearing capacity: Gross bearing capacity
minus the overburden pressure at the foundation
level.

71.

72.
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Safe bearing capacity: Ultimate bearing capacity
divided by a factor of safety is called safe bearing
capacity. The factor of safety should be applied to
the net ultimate bearing capacity, and the
overburden pressure due to the depth of
foundation should be added to it to obtain the
safe capacity. It is thus the maximum pressure
that can be transmitted to the soil without the risk
of shear failure, irrespective of the settlement
that might occur.

e SR HUfA: a8 srfrad garg S i & g
fomr fR hferR (shear failure) & g andt &1

Org saR wufdd: g & ao= § ued dret qarg @t
fAetTeRR SR Rafdet

e SR FAf: ufe SaRi Rufedt 7 § fig & dad )
RIS MR (SFWR Y AT T ga1g) ge TR Ae= aret
FORE

A IR HOfEd: sredime Safr Fufid sl T haex
T AT 37 R A% SaR1 HOfdt fAedt 81 9wt thaer @t
e e JafiT FARE w ar fhar s ey, ofk
It HURAE U & forg 39H iq it grE & wRoT g aret
SaRES UR &l ST ST d1fgql 39 a8, I8 a8
Sferham gera & ford M) o R iR SRR & sifem
% STT ST avdl &, ATe AT foha- oft 6 (settlement)|
Answer B

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°

Answer C

Solution

Soil water can be divided into three categories-
(i) Gravity (or free) water

(ii) Capillary water

(iii) Hygroscopic water

Gravity water is that water which drains away
under the influence of gravity. Soon after
irrigation (or rainfall), this water remains in the
soil and saturates the soil, thus, preventing
circulation of air in the void spaces.
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The capillary water is held within soil pores due to
the surface tension forces (against gravity) which
act at the liquid-vapour (or water-air) interface.
Water attached to soil particles through loose
chemical bonds is termed hygroscopic water.
This water can be removed by heat only. But the
plant roots can use a very small fraction of this
soil moisture under drought conditions.

At & arit &t i SheTRY H Sier ST Hend 8-

(i) At (am o) arht

(ii) et Tt

(iii) gT3uEhIftes Tt

A& arert arit a8 Tl g St At & SRR 9 <8 ST Bl
R (ar afar) & qia are, T ureht i) & <gar & ofk gt
! ORI @ el e & &, fSas @redt SivTet # gaT o 1T
ST ek ST 8

Fert art gt & Bal 7 Tthe d3F i (3t & Iete)
& aoig T JopT BT §, SNt feiferrs-awR (a1 urt-gan) &
fAer foig R e & 81

gl & Ul ¥ geh hffichel di-g & JIRY S UMl
BISUEhITUh UTHT hgd & 39 Tt <l fath T & g1 geran
ST Goha &1 Afh g@ & g | i i 1S A hr 3@
T o1 Sgd Bier fewaT g1 g&dHTel o urdl g1

Answer B

Solution

Kaolinite

Kaolinite consists of structure based on single
sheet of silica combined with single sheet of
gibbsite.

The combined silica gibbsite sheet are held
together strongly by hydrogen bond which is very
strong and stable, thus water can not easily enter
between the structural units and cause swelling.
Hrafiferse

rafiferTse hl TanT RAferer Fi T 2fie iR fMsgamse
&l e 2ffe & Tate T g4t 81

faferer &R fieaamse & g 2fic gEglom dfs gRT
FoTged & &t gId §; I8 sii-s Tgd Heigd R fRR I 8,
3T gl ST O TREATCHG 3higal & o UaeT Tgl
&R U1 3R IFH Foi GaT A8l e U

Held by hydrogen bond

(very strong) between OH™

of alumina sheet & 02 of
silica sheet

~~ -
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Answer A

Solution

Thixotropy is the property of soil due to which
loss of strength on remolding can be regained if
left undisturbed for some time.

If the rate of loading is larger and soil is
saturated, positive pore water pressure will
develop. This reduces effective stress and hence
shear strength. If effective stress reduces to zero,
the soil will lose all its shear strength. This is
known as liquefaction.

It occurs during dynamic loading such as pile
driving, vibration of the machine, explosive
blasting, earthquake, etc.

Under-Consolidated Clay:

Rapid natural deposition or deposits under
recent fillings may not be fully consolidated
under the present overburden pressure; such
clay deposit is called under-consolidated clay.

In the case of under-consolidated clay, water is
present in the soil mass, which exerts pore water
pressure in soil when it is subjected to shock or
disturbance.

Shear strength of soil is given by:

T=C'+c'tan¢

Where:

T = Effective shear strength C' = Effective
cohesion

o' = Effective stress

Also,

c'=c-U

Where:

O = Total stress U = Pore water pressure

So, with an increase in pore water pressure, the
effective stress will decrease, as a result of which
shear strength of the soil will also decrease.
Therefore, considerable loss of shear strength
due to shock or disturbance is exhibited in under-
consolidated clay.

Answer A

Solution

In soil-cement stabilization, vibrating rollers are
used for compaction. Depth of mix, type of soil
and required density will govem the number of
passes required.

A8-HiHe Raagsie #, dirde™ & forg argsiféT e
T ST fohaT SITaT & | fay ht Tews, At ot U iR
S SRAET & SMUR W g qy fohar Sirar @ ok fohaa ure
Y S gt
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76.  Answer D 79.  Answer C
Solution Solution
Bulking of sand is increase in the volume of given Constant head permeameter is not suited for
mass caused by the films of water pushing the highly impermeable soil because quantity of
sand particles apart due the surface tension. water flowing out of the soil during a given time
3 I 'IfhT (Ge) ST Add & 3 o I § Fetadt is so small that accurate measurement of
g1, U9 saforg giar § aifch Ul h tRd TRt dF discharge is very difficult.

(Tdg o TG & HRUT A & UM hl Teh-G8R T GX Ycheldt P BE IRHHIR Igd A URTRIGT dtent gt & forg
& SR T 3, i oo Ry w3 g @ e Peert

77.  Answer D et uTHt Y AT 3a A it ¢ o fewarst a1 aéia A1

Solution AT S Hf¥hdl gidT &
Terzaghi general bearing capacity equation for a Coefficient of permeability
strip footing . Unitwt(y)
q, =CN. +qN, + = BNy  Viscosity(n) o
2 With increase in temperature, viscosity

for purely cohesionless soil, decreases, while unit wt. is not affected much.
C=0 Hence K increases.
q. =7D\N, +LBNy A g e Rl (mam) o ¢ el 8, o

2 g 3¢ R FA1ET 3R g US| g9fery K a6 7T 2
Where Ds is depth of foundation, B is width of 80. Answer A
foundation and y is unit weight of soil. Solution
Nq and N, are bearing capacity factors which Compaction curve is plotted between water
depends on angle of shearing resistance ¢ and ¢ content as abscissae and the corresponding dry
depends on the relative density. densities as ordinates.

78.  Answer C The dry densities go on increasing as the water
Solution content is increased, till maximum density is
When sand is subjected to shear: reached the water content corresponding
Loose sand tends to decrease in volume maximum density is called optimum water
(contract). content (OWC).

Dense sand tends to increase in volume (dilate). Maximum dry density: It is the dry density of soil
At a particular intermediate density, sand corresponding to optimum moisture content.
undergoes shear deformation without any S-3 U Y AT ers STt 2, A A 3 SR (g
change in volume. e & Ted) ot o) ot 21 o/ SR ifichaw &
This particular density is known as Critical St &, Y 39 gHg g Y St 7 gl 2, 39 el
Density. afex dde’ (OWC) gt STl &1
ST9 3 WR shear stress AR ST &: e o1 SR ag ifREm AiewR wde (U &
Loose Sand # shearing & @R 3MAd- &H A <hl TR e AE) | P A g R B 2
Wﬁ@?ﬁ%' 81. Answer A
Dense Sand # shearing & gRM 3Ta dg &6t ugf Solution
gl . . S {B (Bp +30)]2

Uk AW density W shearing g & dase 2t |23 p
o & i uRed 7 g S, |B, (B+30)

zg fasiw density @l Critical Density (shifds avc)
Fed 8l
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82. AnswerB FIdFH § g @ arge ¥t (void ratio) SR ORI
Solution (porosity) &H & STl 8, g gt &t urlt A i

83.

84.

According to Stokes' law, the terminal velocity of
a small spherical soil particle settling through a
fluid is: V:g—(ps—pw)g r?

9
Where:
v = terminal velocity of the particle

Ps = unit weight of soil particle (specific gravity-
based)

Pw = unit weight of water (or fluid)

M = viscosity of the fluid

D = diameter of the particle, r = radius of the
particle (D = 2r)

For the same soil and fluid: V<1’

Thus, terminal velocity varies as the square of the
radius of the soil particle.

Answer A

Solution

since Do of

Capillary pressure head h. =
ey

coarse grain soil is more than fine grain soil so hc
is less for coarse grain soil. Hence, capillary
pressure is less in coarse grained soil.

Due to capillary action (surface tension) water get
sucked into the voids and comes under tension
which makes pore water pressure negative.

HRT PR BT h, = - i A O areht ) e

eD,,
D10 RYeh Uil arelt g & warer g1 8, gaferg #ie i
areft fg) & forg he & gla 81 gwferg, e shurt areht fgh
H hiUerdt IR &4 giar 8|
HUY TaRM (Tdg & d91a) & HROT UMHT @l S8l
(voids) # &= SiTar & ofR dra & 3 Sirar g, fSiod ok
dfex YR Aifea gt Sirar g1
Answer C
Solution
By compaction the void ratio and porosity of soil
will decrease which results in reducing the water
retention capacity of soil.
Following are the advantage of compaction.
(1) Increase shear strength and bearing capacity
of soil.
(2) Increase density of soil.
(3) Decrease permeability of soil.
(4) Reduce future settelment of soil under load.
(5) It reduces swelling and shrinkage of soil.

—_— — ~— ~—

95.

86.
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&THAT T STt &1

PiFdeE & HES A Ry M9 &:

(1) g & @R €g (shear strength) 3R AR
A (bearing capacity) gt g1

(2) @8 Fi SR{E (density) st Bl

(3) g & wHgfaferdt (permeability) & gl 81

(4) i e R g & vfdsg 7 da+ (settlement) &t
THTET A Bl &

(5) 5% A o1 o ofR RigreT e ghar 21

Answer A

Solution

For the same footing in sandy soil, settlement is

approximately directly proportional to the

applied bearing pressure S« q

Therefore, izs—z

Q@S
q, =15t /m?
$1=25 mm, S$;=40 mm
92 :15X;1_g
g2=15x1.6
Q2=24 t/m?
Answer A
Solution
In a cantilever sheet pile wall, the retained soil
behind the wall and above the dredge line tends
to push the wall away from the backfill.
When the wall moves away from the retained soil,
the soil reaches the active earth pressure
condition.
Cantilever sheet pile wall & dredge line & JWR &
&l TR Hisle soil wall et 3T &Y 3R Uchetdt g1
g9 wall retained soil & ¥ move &l g 3R soil #
Active Earth Pressure Condition develop gidt g1

——=— Cantilever sheet pile

XX\

Dredge line Active earth pressure

IXXNT XN

Passive earth pressure
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87. Answer A 90. AnswerA
Solution Solution
K. = K.H, +K,H, +K,H, Soil type Coefficient of
H
H,+H, +H, permeability cm/sec
K x b LK xtaoKx - Clean gravel 1.0 and greater
_ 2 . . SETe 1.5K Clean sand (coarse) | 1.0-0.01
§+t+§ Sand (mixture) 0.01 -0.005
88. Answer B Fine sand 0.05 -0.001
Solution Silty sand 0.002 -0.0001
Silt 0.0005 -0.00001
: Clay 0.000001 and smaller
10cm So coefficient of permeability for coarse gravel is
= Greater than 100 mm/s
Ai - gqfeig, A1 g9t (coarse gravel) & ol IR 7[uTich
E (coefficient of permeability) 100 mm/s @ 31fdre giar
i: L %|
~Ah 91. AnswerA
T Solution
Using Darcy law hy=tm | @ k =103cms
Q =KiA Th' hy=1m :: @ ki=10"cm/s
%=V=Ki hy;=1m :: ® ky=105cm/s
0.01=K k,h, +k,h, +k;h
X 2ocm kh _ 1 }11 272 3773
,+h, +h,
K=004em /s C10°x1+10* x1+10° x1
89. Answer C 0 1+1+1
Solution =0.000333 cm/s
Sandy soil is essentially a cohesionless soil, so: 92.  Answer A
c=0 Solution
According to the Mohr-Coulomb failure criterion: Taylor stability number (S,) =
T, =c+0, tan¢ C
For sand; % =% tan¢ v*He
C
Therefore: = tan ¢ = Hc =
Gn YXSn
The angle of obliquity (0) of the resultant stress __ 50 —11.97m = 12m
with the normal is given by: 16x0.261
T 93. Answer D
tan0= G, Solution
At failure: 6 = ¢ In the steady seepage condition, the earth dam

Thus, failure occurs on the plane on which the
angle of obliquity reaches its maximum limiting
value, i.e. the angle of internal friction ¢.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

has been subjected to the reservoir load for a
sufficiently long period.

Therefore:

The soil has had sufficient time to consolidate.
Excess pore-water pressure has had sufficient
time to dissipate.
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94,

95.

Drainage is permitted during shearing.

Hence, the stability should be analyzed in terms
of effective stress parameters: c', ¢'

These parameters are directly obtained from the
Consolidated Drained (CD) Test

Steady Seepage = Consolidated + Drained

Steady Seepage Condition U& long-term
condition g1 39 31a¥AT # soil &t yafd g7y fAerar &
e

Soil &T consolidation g1 gt STaT 81

Excess pore-water pressure dissipate gt ST &1
Shearing & &R drainage T AT 8T 81
zqferg analysis effective stress parameters R fhar
Smarg:: ¢, ¢
g1 parameters &l U &+ & fg Consolidated
Drained (CD) Test &% IUgh &1
Answer A

Solution
The stability or shear strength of fine-grained
soils can be increased by draining them with the
passage of direct current through them. This
process is known as electro-osmosis.
aieh @it arelt ) o fRRar a1 R Gy @ o @
SR T TOTRePR HR U fAeRIeTehR IgIaT ST HehelT 81
39 UfchaT ot Seldrel-SATEAIRIY gl STTaT & |
Answer C

Solution

D, (Filter)
" Dy (Protected material)

It ensures no significant invasion of particles
from the protected material to the filter.
gg gfAfga aar g for gfera amft & fheer des il ot
I3 Agaqul Uasr 7 gt

D, (Filter)
D, (Protected material)

II. 4<

It ensures that sufficient heat is lost in filter
without buildup of seepage pressure.
gg FAfYd sear ¢ o dios R a¢ o fheer 7 wafa
Tt fAeher STTQ|

D,, (Filter)
D, (Pr otected material)

1L

It gives additional guideline for selection of
material.

g gt & Tu4 & forg sifafh feenfadsr uem e=ar 81

96.

97.

-::20 ::-
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Answer D

Solution

Negative pore-water pressure develops during
undrained shearing in soils that have a tendency
to dilate (increase in volume).

Dense sand tends to dilate during shearing.
Under undrained conditions, water cannot enter
the voids to permit this increase in volume.
Hence:u <0

So, dense sand develops negative pore-water
pressure.

Highly over-consolidated clay also tends to dilate
during shearing. Under undrained conditions,
this dilation results in: Au <0

Therefore, both dense sand and
consolidated clay can develop negative pore
pressure during shearing.

9 soil @f undrained condition & shear fahaT ST 8,
dr St soil dilate srfa 31991 volume dgM &t Ui Tt
g, 399 negative pore-water pressure fa&f@a giar
gl

Dense Sand shearing & &R e (dilate) &t vgRy
T@dt 1 Afeh undrained condition # U 3fex T8 31T
gaopdT, 39feTu < 0

g&dt geR Over-Consolidated Clay +ft shearing &
ZRM dilate @<= & gy T&d , S99 negative pore
pressure I gidT 8l

Dense Sand + over - consolidated clay = Dilation
= Negative pore pressure

Loose Sand + Normally Consolidated Clay =
Contraction = Positive Pore Pressure

Answer C

Solution

_(G+Sej
Yt 1+e ’YW

20:(2.65+0.7><er10

over-

l+e
2.65+0.7e
= — =2
l+e
=2.65+0.7e=2+2e
=1.3e=0.65
=e:—0'65:0.5
1.3
; ~G-1 265-1
¢ 1+e 1405
:1.65:1.1
1.5
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98. Answer A 101. Answer B
Solution Solution
Unconfined compression test is a special case of s=2.65
n=45% = 0.45

99.

100.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

triaxial test in which the confining pressure is
zero.

IThARIES HRIRM I, TRUMRIT & & ol Th T
UFR &, Forad awEfEn IR = giar 8|

c,=0

o, is minor principal stress.

Answer A

Solution

Coefficient of compressibility (av) = (%j
(e}

0.80-0.60
a, = Q m? /kN =0.004m?* / kN
(100—50)
Answer A
Solution

Local Shear Failure generally occurs in soils of
medium density or medium consistency.

In this type of failure:

The failure surface is not fully developed up to the
ground surface.

Failure is progressive rather than sudden.

The soil undergoes relatively large deformation
before failure.

The strain associated with local shear failure is
generally taken as more than 10% in this type of
examination question.

For comparison, general shear failure typically
strains, whereas

occurs at relatively small

punching shear failure involves very large
penetration and deformation.

Local Shear Failure §™m™ad: medium-dense sand
a1 medium-consistency soil 7 gid! &1

39 UehR ot fatherar #:

Failure surface g&t a8 ground surface d& fAsf@d
el gt

Failure /@™ g1 & soirg fR-ofR gt 81

Failure @ uget fAg! # sderepd sifereh deformation giar
gl

39 YR & Uem Uy # Local Shear Failure & fog

strain GETId: 10% & 31fdes AT SITAT 81

102.

103.

e M _ 045 045 _ .,
1-n 1-045 055

Critical hydraulic gradient (i) == G. -1
1l+e

_L65 0.906
1.82

FOS =«

lpermjssible

0.906

=1 == - 0.2265 ~ 0.23

permissible

Answer C

Solution

The Primary cause of immediate settlement in
foundations is elastic deformation of sail.

This type of settlement occurs immediately upon
the application of a load, particularly in non-
(sandy/ granular) dry/
unsaturated cohesive soils.

cohesive soils or
Caused by deformation of soil particles and their
rearrangement leading to a reduction in void
space without any change in the water content.
Predominant type of settlement in sandy soils.

It happens rapidly or instantaneously.

Hia & gia 8 aret YeaHe (da7) @1 I wRUT A &
goTTfeep fStiHRM (er=heraq) g1

39 dRE I e e USA WR Jid BIdT 8, W -
diefda (Wdiel/amar) Mgt ar gEi/srigis sk
fagr 71

gg gt & ol & fewidA 3R I laRT afedd g
& HRUT giaT g, Forad urt <t A A faAr fohedt sgerma &
GTeft STTg (dTae W) A g St 8l

Yo gt & 78 Qoo Te oM 21

Ug 9gd doft & a1 gd gieT &1

Answer A

Solution

The consistency of cohesive soil refers to its
degree of firmness or softness.

For a saturated cohesive soil, consistency is
primarily governed by its water content.

As water content increases, the soil changes
progressively from:
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Solid — Semi-solid — Plastic — Liquid

These states are separated by the Atterberg
limits:

Shrinkage Limit — Plastic Limit — Liquid Limit
Thus, a change in water content causes a
significant change in the consistency of cohesive
soil.

Cohesive Soil &t Consistency & dread At &t FwaKT,
Tt guT ITHT deformation i sraeer @ gl
Saturated cohesive soil &t consistency I 9 &
3k Water Content TR 3R &zt 81

Water content g W A} fi 3raeyr 39 UsR Fead
2. Solid — Semi-solid — Plastic — Liquid

2 1Tt @t Atterberg Limits grT RufRa forar Smar
gl

3gfelT Water Content & uRRad= 819 R cohesive soil
& consistency ot geerdt &1

Answer D

Solution

If the initial void ratio is less than critical void ratio
then the soil is dense sand so on shearing volume
will decrease initially to get fully compacted and
then volume will increase to achieve critical void
ratio.

IR [T iz AT, fehfahdt dlss At A& g, af gt
g1 3 (dense sand) g¥dt 81 gafery, Rl & kM ot
TRE hirdae gH & oIy afegd g& 7 A ghm ok fie
foRfeeheT aTgs At dh Ugan & folg afegd e
Answer C

Solution

A homogeneous, isotropic, fully saturated clay
slope (where internal friction ¢ = 0) under short-
term undrained conditions typically fails along a
is because the shear
strength is constant throughout the depth and a
represents the path of
resistance for rotation-based failure in such
cohesive soils.

&y, g%y, gufd: dqa Rt Bd & sam (St
3idRer a¥or ¢ = 0) ScUeilcler S Al Agd
gRIQAfTat & STHAR IR Uk JuTehR 98 & Sigfesr fatha
g STt 81 g 3aferg giaT 8 adifeh sragur g gt
TeTs 7 fRR Tt & 3R Yok gt ATy ULt TisTeh Harait
# guH-3meRa fathetar & g Fan ufaRiy @1 An
gfar g1

circular surface. This

circular arc least

106.

107.

108.

109.

-1 22 -

Answer C

Solution

The consistency of cohesive soil can be classified
on the basis of its Unconfined Compressive
Strength qu.

A commonly used classification is:

Consistency | qu (kN/m2)
Very soft <25

Soft 25-50
Medium 50-100
Stiff 100-200
Very stiff 200-400
Hard > 400

Therefore, for stiff clay:

qu=100 to 200 kN/m?

Answer D

Solution

av is coefficient of compressibility given as

_—Ae
" Ao
my is coefficient of volume change
-Av /V,
m, = VZ 2
Ac
Cc is compression index
a_—FC 8
+A
log,, D20
Oy
Ty is time factor
C,t
Ao
Where,

d = H = drainage path
Hence, correct option is (d).

Answer B

Solution

For $=0,K, :(l_s%nq)] =1
1+sing

Maximum unsupported length [ka = 1]

_4C _4><30:8m

N W T 15

Answer A

Solution

The coefficient of consolidation (Cy) indicates the
rate at which consolidation takes place in a
saturated soil.
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From Terzaghi's one-dimensional consolidation
theory:

C,t
T, =—2

v 2
Hd

Therefore,

where:

Tv = Time factor
t = Time required for a specified degree of
consolidation

Hq = Maximum drainage path

Cv = Coefficient of consolidation

Thus, G, is used to determine how long the
primary consolidation settlement will take, rather
than the magnitude of settlement.

Key distinction: C, — rate/time of consolidation,
while my or C. is used in calculating the amount
of consolidation settlement.

Answer C

Solution

Well graded have higher
resistance as they have high

sands shearing
inter-particle
contacts.

Dense sands have better interlocking of particles.
Saturated sands have higher frictional resistance
Hence, correct option is (c).

Note that: Loose, saturated, uniformly graded
fine grain
liquefaction.
3<B] aRE § aificpd 30 H Ied IHR-hUT HUeh B ch RO
JqEquTr Uty 31fdes giar 81

g9 3d H hUTl T SR Sad«e gidr gl

e 3 § Tor mfekty aifdes e 1

1., Tgt faemed (c) 81

a1 & o dieft, 99w, gohamm & § affga #eH e
Tl I GeteheuT oh Ul i daeAsfie giet g1

Answer A

sands are very susceptible to

Solution

Coefficient of consolidation,
1

v Gquid limit

So statement 1 is true.

Coefficient of consolidation represents the time

rate of consolidation. We know that time rate of

decreases as

consolidation compressibility

increases and compressibility increase as liquid

112.

limit increases. Hence C,, is inversly related to
liquid limit.

We know that

-,

For full consolidation Ty is constant.

Cvoc1
t

the value of coefficient of
it takes for full

Thus larger
consolidation,
consolidation to occur.
FHaiferse™ a1 1uTies (Coefficient of consolidation),
1

* Liquid limit
zgfeg U 1 T8t 8l
hY TSI ST [UTIch, ThulfeleR ol TFd & (time rate)
H AT gl g SHd & & U5 wnffaferd
(compressibility) dgdt g, dalferes™ T 7T & HH
it STt § 3fiR S -9 ferferrs fafae (liquid limit) sigdt
g, Uit st &1 s9ferg, Cv & fofaes fafie &
1y IeeT & (inversely related) giar g1
EASHA & b
T - Cvzt

H
R shelferes o forg Tv f8R (constant) wgaT 81
C, oc1

t

39 UhR, el oh T[UTich T AF foia-T sAfdes g,
1 Shalferee™ gie | 34T 6t oA THI AT

Answer A

lesser time

v

Solution

For fissured clay, assessment of strength requires
proper consideration of pore-water pressure,
because fissures significantly influence drainage
conditions and the effective stress within the soil.
The shear strength in terms of effective stress is:
Fissured Clay & cracks/fissures g+ & @&RUl pore-
water pressure dT effective stress EI’T[H“TI’GTW’T
GRS

gt &Y shear strength:

T, =C'+o'tan¢’

where: 0 =0-U

Here u is the pore-water pressure.

S8l u = Pore Water Pressure gl
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A triaxial test with pore-pressure measurement
allows both the total stress and pore pressure to
be measured. Therefore, effective stress
parameters c' and ¢' can be determined reliably.
Hence, among the given options, it is the most
suitable test for assessing the strength of
fissured clay.

Triaxial Test with Pore Pressure Measurement &
pore pressure @l measure &< effective stress
g effective shear-strength parameters ¢' 3R ¢'
fRufRa forg S gepa 1

Answer B

Solution

Effective major principal stress at failure
61=0,-u=100-10=90kPa

Effective minor principal stress at failure

03 =0, —u=40-10=30kPa

Effective principal stress ratio,

o1 90
o 30
Answer A

3

Solution

Ka = coefficient of active earth

Kp = coefficient of passive earth pressure
K,xK, =1

= pr1:1
4

So, Ky=4
Answer A
Solution
The area ratio of a soil sampler is:
D?-D?

T D12

A x100

where:

D, = outside diameter of the cutting edge

Di = inside diameter of the cutting edge

A smaller area ratio causes less disturbance to
the soil sample.

For obtaining relatively undisturbed samples, the
area ratio should preferably be:

A, <10%

Thus, the upper which sample
disturbance can be considered small is 10%.

limit for

116. Answer B

117.

118.

Solution

The  Oedometer,
Consolidometer, is used to determine the one-
dimensional consolidation and compressibility
characteristics of saturated soil, particularly clay.

also known as a

The consolidation test provides parameters such
as:

C. = Compression Index C,= Coefficient of
Consolidation ~ m=Coefficient  of
Compressibility

Volume

In an oedometer test, the soil specimen is
laterally confined and allowed to compress only
in the vertical direction under applied loads.
Oedometer, 5@ Consolidometer ft &gr STdT &, &1
I9gNT Saturated Clay @ Compressibility SR
Consolidation Characteristics ITd &3+ & forg fomar
SICIE

39 test # soil sample @t lateral direction & expand
g9 & AahT STTaT 8, 34felY compression %ad vertical
direction # glar g1

39 test ¥ I@&ga: Cc ' Cv 3R m, S¥ consolidation
parameters U fhy SITd 81

Answer C

Solution

If number of drainage face is increased from one
to two, length of drainage path (H) will be half
and we know time required for consolidation,
t o« H” for same degree of consolidation.

Hence time required for particular degree of
consolidation will be reduced by 4 times so rate
of compression will be increased by 4 times.

SR ST Ty Y TAT Yeh F TGTeh & o &1 1Y, af gt
arer (H) &t e smef} gt SteeY ok 89 ST & o t oc H?
thaiferse 6t U gl i3t & forg fohamm g9 ermar 81
zafey, daiferse™ 6 fordt @ 3t & faw e aren
TG 4 1 A g e, ed wEiE $i R 4 T 9

STt
Answer A
Solution
N value after correcting for dilatancy
e (N-15)
N'=15+——
N'=15+ D)y
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119. Answer D

Solution
The coefficient of permeability of soil depends
not only on the total amount of void space, but
also strongly on the size and connectivity of the
voids (pores).
The relation between porosity n and void ratio e
is: n=—

1+e
Since both samples have the same void ratio, they
also have the same porosity. Therefore, option (a)
is incorrect.
However, the pore sizes in sand and clay are very
different:
Sand has relatively large interconnected pores —
water flows easily — high permeability.
Clay has extremely small pores — much greater
resistance to water flow — very low permeability.
Thus, their
permeabilities differ primarily because their
pore/void size ranges are different.
gl & Permeability dhaer 399 Iuf¥d Fa Void
Space WR AR 78T Fecfl, afeh Voids/Pores & SR
JeT It Connectivity W i sga sifde 3k et 81

even at the same void ratio,
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Porosity n 3R Void Ratio e g ddgg: n=——
+e

g% & ¥R Clay 3R Sand @ Void Ratio ¥ g,
gqferg 3eh! Porosity Wt IHM gl o1d: Option (a)
TeTd &

AR T &t Pore Size # agd SiaR gidT &:

Sand # Voids/Pores 3d&(igd 9 gid § — U ST
¥ yarted gid1 8 — Permeability sifére gidt g1

Clay # Voids/Pores dgd ®I¢ gid § — UFI & Uaig |
31k Resistance gla1 g — Permeability 9gd & gidt
gl

g9feig I Void Ratio M & dmasig Sand 3R Clay &t
Permeability 3terT gidl 8, il Ik Voids & Size
Range 3TelT-37eRT gid 8|
Answer C

Solution

Seondary compression is caused by creep,
viscous behaviour of the clay-water system,
compression of organic matter etc.

In organic clays due to high content of organic
matter, secondary consolidation is predominant.
Yohsdt HRILH hid, FA-u! faeed & fawhy eagR ik
3iifen #ex o HERM TG & HROT §idT &

3 Ft # AN A hl AT SATET g h HROT
Yohed chaifere &7 U T gidT 81

ado1g Practice Batch

L CIVIL ENGG.CZD

VO SE

Total 3500+ Questions
2000+ Tech Question
1500+ Non Tech Question

Get Question & Solution Pdf

Dedicated Doubt Support

W ZONE TECH OFFCIAL

F'l.l.'lr%@

Q ZONE TECH OFECIAL

© JOoINNOW

-1 25 -

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

Call Us : 9462447676, 9828747676




